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Synopsis 

Background 

Over 25,000 cardiac surgery operations are performed in Australia each year, with up to 10% 

of patients suffering clinically significant bleeding and, therefore poorer outcomes. Treatment 

of bleeding invariably requires transfusion of blood products; however, blood product 

transfusion may contribute to perioperative sequelae, incrementally increasing adverse 

outcomes including length of intensive care and hospital stay, mortality, and cost. 

There is a significant body of evidence including clinical practice guidelines to support 

clinician decision making regarding appropriate therapies and strategies to manage bleeding. 

Applying evidence-based bleeding management therapies could assist with minimising risk, 

but international literature demonstrates compliance is not high and contributing factors are 

not well understood. 

Managing bleeding in the cardiac surgical operating environment is technically complex, 

requiring the effective and efficient collaboration of multiple disciplines, employing multiple 

therapies over various timepoints during the perioperative period. Improvements in 

compliance through effective implementation activities are likely to be challenged by context, 

complexity, and process within the cardiac surgical and larger healthcare environment. 

At the outset of this doctoral thesis, the extent of current compliance with evidence-based 

bleeding management in Australia, the context in which clinicians provide this care, and any 

difficulties clinicians faced to implement practice improvement were unknown. 

Aim 

The aim of this study was to understand the extent and context of the implementation of 

evidence-based bleeding management in Australian cardiac surgery units.  
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Design/Methods 

This research employed a pragmatic, multi-phase, mixed methods study design inclusive 

of three phases, underpinned by three theoretical approaches including the Knowledge to 

Action Framework (KTA), Theoretical Domains Framework (TDF), and the Capability, 

Opportunity, Motivation, Behaviour Model (COM�±B). 

Phase One: 

The objective of Phase One was to develop an understanding of bleeding management 

implementation activity occurring at a local level. Factors influencing the success of a 

previously implemented single-centre quality improvement initiative to enhance bleeding 

management in adult cardiac surgery were explored using explanatory case study methods, 

with the KTA framework as an underpinning theoretical approach. Results of this study 

informed the development of a survey tool for Phase Two. 

Phase Two: 

A national cross-sectional survey was conducted to quantify bleeding management practices 

at a national level. Perspectives were sought from cardiac surgeons, cardiac anaesthetists, and 

perfusionists. Thirty-nine close-ended questions focused on routine bleeding management 

practices to address pre- and intra-operative care. An open-ended question asked about what 

factors clinicians perceived would improve their bleeding management practice. Quantitative 

data were analysed with SPSS and the qualitative data were thematically analysed, 

underpinned by the TDF and COM�±B. Results from the Phase Two quantitative survey 

informed the interview guide in Phase Three. 

Phase Three: 

Perspectives of bleeding management of front-line providers from across Australia were 

investigated during semi-structured interviews, underpinned by the TDF and COM�±B. 
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�,�Q�W�H�U�Y�L�H�Z�V���H�[�S�O�R�U�H�G���N�H�\���V�W�D�N�H�K�R�O�G�H�U�V�¶���E�H�O�L�H�I�V���D�E�R�X�W���E�D�U�U�L�H�U�V���D�Q�G���I�D�F�L�O�L�W�D�W�R�U�V�����W�K�H�L�U��

experiences, concerns, and successes when implementing evidence-based bleeding 

management strategies. 

Results 

Phase One findings provided context on the milieu of variables impacting implementation. 

Keys to the success of the quality initiative were: 1. an appropriately skilled project manager 

to facilitate the implementation process; 2. tools to support changes in workflow and decision 

making including a bleeding management treatment algorithm with point-of-care coagulation 

testing; 3. strong clinical leadership from the multidisciplinary team; and 4. the evolution of 

the project manager position into a perpetual clinical position to support sustainability. 

The Phase Two study revealed wide variation (3% to 86%) in compliance to the queried 

evidence-based bleeding management recommendations among surgeons, anaesthetists, and 

perfusionists in Australian cardiac surgery units. Conceptualising factors believed necessary 

to improve practice were a standardised approach including: point-of-care diagnostic assays; 

a bleeding management algorithm; access to concentrated coagulation factors; cardiac 

surgery-specific bleeding management education; multidisciplinary team agreement; 

dedicated blood management clinicians; and an overarching national approach. 

The Phase Three semi-structured interview findings identified that barriers experienced by 

clinicians included: a lack of confidence with change management skills; variability with 

non-technical skills; lack of cross-discipline education specific to cardiac surgery bleeding 

management; complicated institutional processes; lack of dedicated blood management 

clinicians; incongruent goals; and disparities between public and private healthcare services. 

Key messages for enabling successful implementation were: increasing �µcapability�¶ through 

standardisation of bleeding management practice; monitoring, auditing, and feedback of data; 
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and �µopportunity�¶ through efficient, supportive processes to allowing clinicians to navigate 

unfamiliar business and financial models of healthcare. No one strategy could improve the 

implementation of evidence-based practice; rather, success was dependent on mixing and 

matching improvements of technical and non-technical skills, and procedural and 

organisational measures, in conjunction with commitment to overarching shared goals. 

Integrated Results and Meta-Inferences 

Data from all study phases were integrated and analysed with the TDF and COM�±B model 

revealing wide variation in reported evidence-based bleeding management, primarily as a 

result of factors impacting clinicians�¶ �µcapability�¶ and �µopportunity�¶ to implement practice 

improvements. Motivation to change practice was not revealed as a barrier. The integrated 

findings confirmed �F�O�L�Q�L�F�L�D�Q�V�¶���F�D�S�D�E�L�O�L�W�\���W�R��shape change could be achieved with 

standardisation of practice and behavioural regulation using contextually relevant evidence 

and locally tailored tools. Cross-discipline, cardiac surgery-specific education and training 

were identified as an effective means to improve communication, particularly where 

variability in non-technical skills were present. A lack of change management skills was 

found to adversely impact the ability of clinicians to access opportunities needed to 

implement practice improvements. The opportunity to successfully shape change is 

negatively affected by complex organisational process, and disparities in multidisciplinary 

partnerships and shared goals. Finally, dedicated blood management nursing roles add value 

and enhance capacity for practice improvements by functioning as intermediaries, enabling 

relationships and networks, and adapting and facilitating the transfer of knowledge.  

Conclusion 

This study has demonstrated that despite numerous evidence-based guidelines for managing 

bleeding in cardiac surgery, there is wide variation in compliance and thus a pressing need to 



5 

implement practice improvements. Findings from this PhD research has provided a strong 

platform for clinicians, organisations, and researchers to work from to translate knowledge 

and implement change.  There is a high level of engagement from front-line Australian 

clinicians to advance bleeding management practice. Organisations and governance bodies 

�Q�H�H�G���W�R���µ�W�D�S�¶���L�Q�W�R���W�K�L�V���K�X�P�D�Q���U�H�V�R�X�U�F�H���D�Q�G���V�X�S�S�R�U�W���F�O�L�Q�L�F�L�D�Q�V���D�V���W�K�H�\���F�R�D�O�H�V�F�H���µknowledge�¶��

�D�Q�G���µtranslation�¶���Z�L�W�K���D�F�F�R�X�Q�W�D�E�L�O�L�W�\�����P�L�V�P�D�W�F�K�H�G���F�O�L�Q�L�F�D�O���J�R�D�O�V�����U�D�P�E�O�L�Q�J���R�U�J�D�Q�L�V�D�W�L�R�Q�D�O��

structures, fragmented governance, and fiscal responsibility.  

This series of studies revealed the use of theory-based investigation on the context of 

evidence�±practice gaps can articulate elements of practice improvement requiring discussion 

and debate that may otherwise be rendered acceptable or largely invisible.  

This research has extended current evidence and generated new and novel evidence on the 

implementation of bleeding management in Australian cardiac surgery units. We 

now understand what factors are associated with implementing successful bleeding 

management practice improvements, where compliance to evidence-based bleeding 

management needs to improve, and what needs to be done to support clinicians to implement 

change and close the evidence�±practice gap. The next step is to formulate opportunities to 

make it happen.  
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 �²  Introduction  

The initial motivation for this research was to understand why a single-site implementation 

project to improve the management of bleeding in cardiac surgery was successful when many 

other Australian clinicians were describing difficulty implementing evidence-based 

recommendations in their own cardiac surgery units.(1)  

A single-site quality improvement (QI) project was conducted in 2013, implementing a 

multifaceted bleeding management program in the cardiac surgery unit at The Prince Charles 

Hospital (TPCH) in Brisbane, Australia. That project was completed by the doctoral student 

before this PhD commenced. Analysis and publication of the results in 2015 reported on a 

retrospective cohort of 1,295 patients from 15 months before and after the implementation 

period, comparing patient outcomes, blood product use, and cost.(1) Results from this study 

found that a tailored bleeding management QI implementation activity facilitated early 

identification of patients at high risk of bleeding and rapid identification of the cause of 

bleeding, leading to timely delivery of appropriate treatment. The observed improvement in 

patient outcomes and decrease in blood product use and cost indicated improved bleeding 

management. This QI activity led to a department-�Z�L�G�H���F�K�D�Q�J�H���I�U�R�P���D���F�X�O�W�X�U�H���R�I���µ�W�U�D�Qsfusing 

�S�D�W�L�H�Q�W�V�¶���W�R���R�Q�H���R�I���µ�S�D�W�L�H�Q�W-specific, goal-�G�L�U�H�F�W�H�G���E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W�¶�����7�K�H���V�X�U�S�U�L�V�L�Q�J����

unique, and high level of engagement and interest from clinicians working in Australian and 

international cardiac surgery units (evident by numerous email enquiries and approaches at 

conferences) produced a desire to identify factors associated with success of this QI project, 

to support those clinicians and organisations facing implementation challenges.  

In the broader field of implementation science, there is an increasing body of work 

investigating the translation of research into practice but none into the distinctive and 

complex domain of bleeding management in cardiac surgery. This led the candidate to reflect 
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and question how and why the single-site implementation project was successful, if there 

really was a national problem (as identified anecdotally by various clinicians working in this 

field), and if so, what was the explanation for the knowledge�±practice gap? 

Background 

Cardiac surgery has progressively become more routine since it was introduced as a treatment 

for cardiovascular disease in the 1950s.(2) Advancements in surgical technique, equipment, 

materials, and perioperative care results in most cardiac surgery patients having 

complication-free hospital admissions.(3-5) However, contemporary adult cardiac surgery is 

characterised by an aging population with increased co-morbidities and increased use of 

antiplatelet agents, coupled with more complex surgical procedures.(6-8) These variables, 

combined with the use of the cardiopulmonary bypass (CPB) circuit, contribute to a sizable 

risk of adverse events, including one of the most significant: excessive bleeding.(3,9-11)  

Bleeding and the associated sequelae adversely impacts length of intensive care unit (ICU) 

and hospital stay, mortality, resources use, and cost.(3,9,10,12,13) This has been reported by 

several authors in the Australian context.(1,14-16) Recent studies demonstrate up to 10% of 

patients suffer excessive bleeding, associated with 3.5-fold increase in perioperative 

mortality.(3,9,17) The most common treatment for bleeding is the transfusion of blood 

products.(18) However, blood transfusion is a form of tissue allotransplantation associated 

with the risk of febrile, allergic haemolytic reactions, alloimmunisation, immunomodulatory 

effects, and bacterial and infectious disease transmission, acute lung injury, and circulatory 

overload.(10,14,19)  

Bleeding following cardiac surgery requiring CPB may be surgical in nature (i.e., hole in a 

vessel) or due to a coagulopathy (i.e., lack of coagulation factors, or platelet dysfunction), or 

a combination of both.(20) Many patients who suffer from significant bleeding receive 
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massive transfusion and/or go on to re-exploratory surgery to determine the cause. Re-

exploration surgery is highly morbid and an independent determinant of perioperative 

mortality with an odds ratio of 4.1.(17) Taken together, excessive bleeding, blood 

transfusion, and re-exploration surgery for bleeding results in an incremental increase in 

morbidity and mortality.(12,21-28)  

Treatment of bleeding accounts for up to 15% of red blood cells (RBC) transfused in the 

United Kingdom (UK) and comes close to 20% globally.(29) In Australia, cardiac surgery is 

the second most common indication for RBC transfusion.(15) Transfusion of platelets and 

fresh frozen plasma (FFP) follows a similar pattern globally, and in Australia where cardiac 

surgery is the most common reason for the transfusion of FFP.(15,30-32) Additionally, 

results from an Australian national registry found transfusion rates in cardiac surgery varied 

widely across participating hospitals, with RBC use varying from 5% to 67%, platelets from 

10% to 39%, FFP from 10% to 34%, and cryoprecipitate from 1% to 21%.(15) A recent 

Australian study demonstrated the cost of cardiac surgery increased by a median of $33,338 

for patients suffering with a bleeding event.(9) The authors of this study recommended that 

�L�P�S�U�R�Y�H�P�H�Q�W�V���L�Q���F�O�L�Q�L�F�D�O���R�X�W�F�R�P�H�V���D�Q�G���F�R�V�W���F�R�X�O�G���E�H���P�D�G�H���W�K�U�R�X�J�K���P�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\���µ�K�H�D�U�W��

�W�H�D�P�¶���G�L�V�F�X�V�V�L�R�Q�V���U�H�J�D�U�G�L�Q�J���P�H�D�V�X�U�H�V���Wo reduce the risk of transfusion.(9) In this cohort, 

using transfusion of blood products as a surrogate marker of bleeding, this suggests that 

improving the management of patients at risk of excessive bleeding may result in a reduction 

in blood product transfusion, adverse outcomes, and cost. 

Physiology of Bleeding  

The haemostatic system works to limit bleeding when there is a breach in the wall of a blood 

vessel.(33,34) Vasoconstriction occurs initially to temporarily decrease blood flow. Several 

interacting components are required to achieve haemostasis when this occurs, including 
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platelets, coagulation factors, fibrinolytic factors, von Willebrand factor (vWF), and the 

endothelium.(33,34)  

Initially, platelets activate and adhere to collagen fibres and vWF exposed in the sub-

endothelial matrix of the damaged vessel.(34) Platelets continue to aggregate, and a primary 

platelet plug is formed. The damaged subendothelial matrix exposes factor seven (FVII) to 

the blood and starts the activation of other coagulation factors resulting in the formation of 

fibrin.(34,35) The fibrin network stabilises the primary platelet plug. To tightly regulate this 

process, there are inhibitors at each stage to ensure the clot is appropriately sized, allowing 

blood flow to remain unimpeded.(36)  

The process of bleeding initially causes a physical loss of RBCs, coagulation factors, and 

platelets. Excessive and/or protracted bleeding may trigger consumptive coagulopathy 

(platelets and coagulation factors consumed in clot development). The combination of 

external loss and consumptive loss of cellular and plasma components and a decrease in 

blood volume leads to a developing cycle of decline, including coagulopathy, hypothermia, 

acidosis, and vasopressor effects.(35) Vasoplegia complications are commonly treated with 

administration of fluids, contributing to dilutional coagulopathy and worsening 

bleeding.(35,37) It is therefore ideal to reduce the burden of bleeding early through 

identification of patients at high risk of bleeding, and to ensure the timely application of 

strategies to limit bleeding, blood loss, and associated sequelae.(3,38-42) The focus of this 

thesis is to understand the extent of current compliance with evidence-based bleeding 

management, the context in which clinicians provide this care, and any difficulties clinicians 

face to implement practice improvements. 
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of requiring allogeneic blood transfusion (ABT). PBM is a pragmatic paradigm with multi-

modal strategies that can be addressed by a multidisciplinary group of health professionals in 

a variety of healthcare settings. When applied with a surgical lens PBM strategies can be 

divided into three pillars with a more granular focus: pre-operative, intra-operative and post-

operative.(56) (Figure 1.1) The World Health Organization (WHO) endorsed the paradigm in 

2010 recommending that all member states implement PBM as a standard of care.(54)  

 

Figure 1.1 Patient Blood Management (PBM) (56) 

(Permission to reproduce image Appendix E) 

Pillar Two provides strategies that aim to minimise blood loss and bleeding, an important 

goal for perioperative clinicians providing care for cardiac surgery patients. Literature 

demonstrates the significant advancements achieved over the past two decades with a core 
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group of PBM strategies supported by the National Blood Authority PBM Guidelines and 

used in Australian cardiac surgery units to manage bleeding (46,58): 

1. Multimodal, multidisciplinary approach 

2. Ceasing anti-platelet medication prior to surgery 

3. Bleeding management treatment algorithms 

4. Point of care coagulation testing 

5. Maintenance of ionised calcium levels 

6. Minimising haemodilution 

7. Pharmacological support 

8. Cell salvage 

9. Plasma derived factor concentrates 

10. Recombinant factors 

11. Allogeneic blood transfusion 

A brief overview on each is provided here. 

1. Multimodal, multidisciplinary approach to bleeding management  

Inter-professional care is complex; many skilled professionals must function and provide care 

�Z�L�W�K�L�Q���V�\�V�W�H�P�V���W�R���F�R�O�O�H�F�W�L�Y�H�O�\���D�Q�G���H�I�I�H�F�W�L�Y�H�O�\���Q�D�Y�L�J�D�W�H���D���S�D�W�L�H�Q�W�¶�V���F�O�L�Q�L�F�D�O���F�R�X�U�V�H��(59) The 

successful management of perioperative bleeding in cardiac surgery requires a collaborative 

approach involving multiple stakeholders, including cardiovascular surgeons, anaesthetists, 

perfusionists, haematologists, blood bank scientists, nursing, and support staff. However, a 

wider group of collaborators has been identified as essential to implement change in blood 

management, including clinical leaders, executive, organisational, and jurisdictional players. 

This multidisciplinary approach, combined with multimodal strategies, education, 

communication, and feedback, is recommended by CPGs as important determinants of 
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success to providing best practice care. Recommendations for this approach from the 

guidelines listed in Table 1.1 vary from Class I, Level A to Class I, Level C.(39,42,44-46) 

2. Ceasing anti-platelet medication prior to surgery  

The anti-platelet medication aspirin is one of the cornerstone treatments for patients with 

heart disease for primary or secondary prevention of thrombotic events. Anti-platelet 

medication inhibits platelet function and therefore poses an increased risk of bleeding. 

Relevant guidelines make recommendations to continue aspirin throughout the perioperative 

period for patients having coronary artery bypass grafting (CABG).(48,60) In patients at high 

risk of bleeding, guidelines propose consideration should be given to stopping aspirin at least 

5 days preoperatively.(42) In patients on non-aspirin anti-platelet therapy undergoing non-

emergent cardiac surgery, consideration should be given to postponing surgery for at least 3 

days after discontinuation of ticagrelor, 5 days after clopidogrel, and 7 days after 

prasugrel.(48) Depending on the guideline (Table 1.1), these recommendations range from 

Level IIa Grade C to Level I, Grade C and Grade 1B.(42,44,46,48,61) 

3. Bleeding management treatment algorithms  

Decision support algorithms are used to enhance clinical decision making.(52,62) These tools 

comprise a finite sequence of well-defined instructions based on clear triggers, using a 

stepwise approach to balance competing risks at multiple time-points.(1,63,64) Relevant 

guidelines from Table 1.1 recommend bleeding management algorithms that contain a bundle 

of strategies capable of being applied to individual clinical scenarios (Class IIa, Level B, 

Grade 1B and 1C).(44,45,49)  

4. Point-of-care coagulation testing (POCCT) 

Over the past decade, the use of POCCT, incorporated into bleeding management treatment 

algorithms, has been the focus of extensive research.(39,42,44,52,64-67) These POCCTs 
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support early identification of haemostatic derangements, allowing clinicians to diagnose and 

promptly treat bleeding.(1,52) POCCT instruments have the benefit of being able to be 

located near the patient, and they use whole blood to measure alterations to haemostasis. 

(67,68) The most frequently used instruments are rotational thromboelastometry (ROTEM), 

Thromboelastography (TEG) (commonly called viscoelastic haemostatic assays), and 

Multiplate (platelet function assays). The use of whole blood contributes to a short 

turnaround time (up to 15 minutes) for results, compared to standard laboratory tests which 

take from 45 minutes to one hour. Consequently, POCCTs can be performed, the resultant 

therapy delivered, and the treatment response assessed in the time it would take to obtain the 

first results from a laboratory-based assay. In the clinical context of a bleeding patient (where 

�µtime is life�¶), this renders laboratory results of historical value only.(64) Clinical trials, meta-

analysis, and observational studies have demonstrated POCCTs are associated with a 

reduction in the requirement for blood transfusion and reduced cost.(1,67,69-73) CPG 

recommendations from guidelines in Table 1.1 range between Class IIb, Level C and Grade 

1B.(39,42,44,45) 

5. Maintenance of ionised calcium levels 

Calcium is an important cofactor to several physiological components of haemostasis, as well 

as affecting vasomotor tone and cardiac contractility.(35) The potential for hypocalcaemia in 

bleeding patients receiving blood product transfusion (particularly over a short period of 

time) is an important consideration. Red blood cells and FFP contain the anticoagulant 

citrate, which is normally cleared rapidly (within 5 minutes) from the circulation by the liver. 

Adverse events related to low calcium levels can occur when large volumes of transfused 

blood create an accumulation of citrate binding to (chelating) ionised calcium, therefore 

reducing serum ionised calcium concentration.(74) Severe hypocalcaemia may result in 

refractory hypotension and arrhythmias.(74,75) Managing ionised calcium levels 
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appropriately is supported by recommendations including the 2016 ESA Management of 

severe perioperative bleeding recommendation: �³�F�D�O�F�L�X�P���V�K�R�X�O�G���E�H���D�G�P�L�Q�L�V�W�H�U�H�G���G�X�U�L�Q�J��

massive transfusion if calcium concentration is low, to preserve normocalcaemia (> 0.9 

mmol/l) Grade 1B� .́(39,44,46) (Table 1.1) 

6. Minimising haemodilution 

The extracorporeal CPB circuit requires crystalloid priming with volumes from 850 ml up to 

1800 ml, depending on the circuit used. In addition, cardiac anaesthesia requires variable 

amounts of crystalloid infusion. This combination of infused crystalloid volume can reduce 

nadir haematocrit significantly and may result in intra-operative anaemia requiring blood 

transfusion.(39,44,46)  

Relevant guidelines (Table 1.1) recommend implementing strategies to minimise 

haemodilution during cardiac surgery, including miniaturised bypass circuits and antegrade 

and/or retrograde autologous priming of the bypass circuit (Class I, Level A to Class IIa, 

Level A). (42,44,45,47,49) Smaller circuits also have a reduced blood�±air interface 

contributing to a reduced inflammatory response.(76) Meta-analyses have found these 

systems to be associated with reduced post-operative bleeding, as well as improved 

outcomes.(77-79)  

Retrograde an�G���R�U���D�Q�W�H�J�U�D�G�H���D�X�W�R�O�R�J�R�X�V���S�U�L�P�L�Q�J���U�H�I�H�U�V���W�R���W�K�H���X�V�H���R�I���W�K�H���S�D�W�L�H�Q�W�¶�V���E�O�R�R�G��

flowing backwards and/or forwards into the bypass circuit to prime the lines.(47,80) This 

requires a collaborative approach from the anaesthetist, perfusionist, and surgeon to avoid 

hypovolaemic complications and haemodynamic instability.(81) This inexpensive technique 

has been demonstrated to be a safe and efficacious method to attenuate haemodilution and is 

associated with decreased blood transfusion.(80,82,83)  
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7. Pharmacological support 

Anti-fibrinolytic medication 

Antifibrinolytic medications used in cardiac surgery are the lysine analogues, tranexamic 

acid (TXA) and �0-aminocaproic acid. Safety concerns resulted in the other important 

pharmaceutical�² a serine protease inhibitor, aprotinin�² being withdrawn from the market in 

November 2007.(84,85) The most commonly used pharmaceutical, TXA, is supported by a 

significant body of evidence, including a recent large Australian-led, international, multi-

centre clinical trial comparing TXA with placebo in patients undergoing coronary bypass 

surgery.(86) In that trial, TXA significantly reduced risk for re-exploration surgery for 

bleeding, as well as a decreased requirement for blood transfusion. Guideline 

recommendations support the use of TXA in patients undergoing cardiac surgery with CPB 

(Grade 1A).(39,42,44-46,49) 

1-Deamino-8-d-Arginine Vasopressin (Desmopressin) 

Desmopressin (DDAVP) is a synthetic analogue of vasopressin. DDAVP increases the 

release of vWF, factor VIII , and tissue plasminogen activator (all of which increase clotting 

capacity) from endothelial cells.(87) DDAVP has also been shown to improve platelet 

function (even with anti-platelet drug therapy) after cardiopulmonary bypass.(88-90) 

However, a 2017 Cochrane systematic review of available studies found that while there is 

some benefit of using DDAVP as a means of reducing perioperative blood loss, observed 

reductions were small and generally not clinically important.(91,92) Current guidelines do 

not recommend prophylactic use of DDAVP, rather for bleeding patients with platelet 

dysfunction to reduce bleeding and transfusion requirements (range Class IIb, Level B and 

Grade 2C).(39,42,44) 
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8. Cell salvage 

Cell salvage in cardiac surgery is a process whereby blood is aspirated from the thoracic 

cavity with a suction catheter into a reservoir containing anticoagulant solution. When 

enough blood is collected, blood is processed and the RBCs are retained, while plasma, 

platelets, heparin, free haemoglobin, and inflammatory mediators are discarded with the wash 

solution.(93) The resulting RBCs are resuspended at a haematocrit of 50%�±70% in 0.9% 

sodium chloride solution, and then reinfused. Relevant guidelines recommend the use of cell 

salvage in patients at risk of significant blood loss to reduce the need for blood product 

transfusion (Class I, Level A and Grade 1B).(39,42,44-46,49,94)  

9. Plasma factor concentrates 

Factor concentrates are available for specific factor repletion and are increasingly used in the 

setting of acquired bleeding.(72,95-97) Use of factor concentrates requires a detailed 

understanding of the patient�¶s coagulation status and coagulation factor deficiencies.(52) In 

Australia, two of the most commonly used factor concentrates include prothrombin complex 

concentrate (Factors II, IX and X) and fibrinogen concentrate (Factor I). Four-factor 

prothrombin complex concentrates are not available in Australia; however, they are available 

internationally and are included in international guideline recommendations.(98) (Table 1.1) 

Factor concentrates have the advantage of: 

�x known dose 

�x low infusion volume (important in cardiac surgery) 

�x immediate availability and reconstitution (important to manage bleeding quickly) 

�x lack of requirement for specific blood group 

�x ambient storage capacity 

�x an improved safety profile.  
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In Australia, no factor concentrates are currently licenced for use in acquired surgical 

bleeding. Licenced use of these concentrates varies widely on the international stage. 

Fibrinogen concentrate has been licenced for use in Europe since 1986 due to safety concerns 

with the alternatives (i.e., cryoprecipitate or FFP).(99) A recent large randomized clinical 

trial, the FIBRES trial, conducted in Canada (where fibrinogen concentrate is not licenced for 

acquired bleeding), found it was not inferior to the use of the fresh blood product alternative, 

cryoprecipitate.(100) The most recent cardiac surgery-specific guidelines states that 

prophylactic treatment is not recommended; however, in patients who have low fibrinogen 

levels, along with signs of persistent microvascular bleeding, the substitution of fibrinogen 

may be considered to reduce transfusion requirements (Class II , Level B).(42,44) 

10. Recombinant factors 

Recombinant coagulation factor VIIa is recommended as a rescue therapy only, in the setting 

of excessive life-threatening bleeding that cannot be managed by other procoagulant 

interventions (Class IIb, Level B).(39,42,44,45,101) 

11. Allogeneic blood products as therapeutic treatment for bleeding 

While it may seem obvious that unexpected or excessive bleeding will sometimes require 

ABT, it is important to note that blood product transfusion was integrated into clinical 

practice as a gold standard when there were very few regulatory frameworks for introducing 

new therapies; the benefits were assumed and the risks were considered negligible.(102) 

While advancements in the safety and supply of donated blood during the 21st century have 

been significant and much is known about adverse effects of blood products on cardiac 

surgery patients, evidence of efficacy in many instances is weak.(103) A brief description of 

each blood component is provided, together with their recommended use and associated risk.  
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Red Blood Cells  

One unit of RBCs will raise the haemoglobin (Hb) by 10 g/L. As virtually all blood oxygen is 

carried by Hb, RBCs are transfused to: 1. increase Hb levels; 2. improve tissue oxygen 

delivery; and 3. improve tissue oxygenation.(104) However, RBC transfusions are not risk-

free and are associated with morbidity after cardiac surgery.(24,103,105-108) The short-term 

increase in morbidity may be a result of transfusions per se, or the transfusions may be the 

result of more difficult operations with more blood loss or the measure of sicker 

patients.(109)  

Platelets 

 Platelets are transfused to increase platelet count or to compensate for dysfunctional 

platelets.(103,110) Ten percent of all platelets are transfused to cardiac surgery 

patients.(15,111,112) Platelet transfusions are associated with alloimmunisation and 

inflammation, with non-haemolytic febrile reactions and mild allergic reactions the most 

common, with an estimated incidence of 2% and 4%, respectively.(113)  

Fresh Frozen Plasma (FFP) 

FFP is the plasma portion of whole blood containing coagulation proteins. Indications for 

FFP in cardiac surgery bleeding scenarios are dwindling as it is replaced by more specific 

coagulation factor concentrates.(114-119) A 2013 Australian consensus guideline for 

warfarin reversal recommends prothrombin complex concentrates (PCCs) over FFP.(120) 

This is supported by a recent meta-analysis reporting �³PCC outperforms FFP in 90-day all-

cause mortality including those with [Vitamin K Antagonist]VKA-related intracranial 

haemorrhage, INR [International Normalised Ratio] reversal and treatment-related adverse 

�H�Y�H�Q�W�V�´.(121, p.1557) The risks associated with FFP include: non-haemolytic febrile or 

allergic type reactions; complications relating to blood immunogenicity; transfusion-
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associated circulatory overload; transfusion-related immunomodulation; and transfusion-

related acute lung injury.(108,122) 

Cryoprecipitate 

One unit of cryoprecipitate is prepared from 1 unit of FFP, and contains factors VIII, vWF, 

fibronectin, factor XIII, and fibrinogen.(100) Fibrinogen plays a critical role in achieving and 

maintaining haemostasis, as it circulates at the highest concentration of all the coagulation 

proteins and is the first factor to fall to critically low levels during haemorrhage.(123) After 

moderate haemorrhage, fibrinogen breakdown (fibrinolysis) is accelerated, whereas the rate 

of fibrinogen synthesis remains unchanged, resulting in a net loss of fibrinogen availability. 

During haemorrhage, fibrinogen is lost and also consumed with clot formation. Subsequent 

volume resuscitation may result in further reduction of fibrinogen availability (dilution), thus 

impairing fibrin polymerisation and clot stability.(123,124) 

Fibrinogen supplementation to support haemostasis in cases of acquired bleeding can be 

achieved with FFP, cryoprecipitate, or fibrinogen concentrate (FC).(119) FFP contains 

fibrinogen with a concentration of 2 mg/ml (3 g/1500 ml) compared with cryoprecipitate, 

which has fibrinogen levels of 10 mg/ml (3 g/300 ml), and FC of 20 mg/ml (3 g/150 ml). In 

Australia, FC is only approved for congenital hypofibrinogenaemia or 

dysfibrinogenaemia.(125) It has been reported that 22% of cryoprecipitate in Australian is 

consumed in the cardiac surgery setting.(126) Despite the acceptance of cryoprecipitate for 

fibrinogen supplementation in acquired coagulopathy in many countries, there remains a lack 

of high-grade evidence to support its use. As with all allogeneic blood products, 

cryoprecipitate carries a risk of pathogen transmission and transfusion-associated adverse 

events.(127)  
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Compliance with Evidence-Based Bleeding Management Clinical Practice Guidelines 

Research outcomes and evidence-based guideline recommendations provide clarity for 

clinicians when making decisions and support practice standardisation within given clinical 

scenarios generalised for the majority of patients. A factor limiting their relevance can be the 

variation in strength of the recommendations across guidelines, potentially leading to 

confusion or disagreement between clinicians or clinical groups. This should not detract from 

their use; rather, guidelines should challenge clinicians to justify their practice.  

The authors of the 2019 EACTS/EACTA/EBCP guidelines on CPB in adult cardiac surgery 

suggest surveys are needed to understand compliance with current recommendations. In 

addition, they state that this would complete missing steps in the loop between academic 

work, development of guidelines, dissemination and, importantly, the implementation of 

guidelines so as to improve quality of care.(128)  

Surveys of Bleeding Management in Cardiac Surgery  

Four surveys undertaken between 2000 and 2010 investigated the use of evidence-based 

recommendations to manage bleeding in adult cardiac surgery demonstrated poor 

compliance.(129-132)  

1. A survey published in 2000 by Henry et al.(130) reported on blood conservation 

techniques used in Australian hospitals with a cardiac surgical sub-group as part of a 

wider cohort of patients. Survey participants included anaesthetists and perfusionists; 

cardiac surgeons were not included, and no reason was provided for this omission.(130) 

Of the perioperative bleeding management strategies reported, all seven were used less 

than 44% of the time. One of the queried pharmaceuticals was  Aprotinin.  



41 

2. A 2007 survey by Ranucci (132) reported on the European experience of bleeding 

management. Surveys were sent to 320 cardiac surgery institutions (response rate 25.6%); 

however, there were no demographic or professional details to describe the sample. The 

study found the queried perioperative bleeding management therapies (which included 

Aprotinin) varied widely (between 5% and 60%).  

3. A 2008 survey by Taneja et al.(131) was sent to the perfusion department heads of the 40 

cardiac surgery programs in Canada. As with the survey by Ranucci (132), it was not 

clear from the methods who completed the surveys. Twenty questions were posed related 

to anti-coagulation and bleeding, both intra and post-operatively. There was wide 

variation (between 9% and 67%) in the seven reported bleeding management strategies, 

which included Aprotinin.(133)  

4. The most recent survey in 2010 by Likosky et al.(129) described significant practice 

variation and poor compliance with CPG recommendations from a respondent group of 

anaesthetists and perfusionists in the USA and Canada; cardiac surgeons were reported as 

declining to participate�² no reason was given. This survey revealed that three 

perioperative bleeding management strategies were reportedly used greater than 75% of 

the time, and seven were reportedly used less than 25% of the time.(129) 

Lack of surgeon participation by all the reported surveys is an important omission because 

surgeons are key stakeholders in bleeding management. Insight into surgeon beliefs and 

preferences for various bleeding management strategies is vital to ensure a complete and 

comprehensive realist view of bleeding management practice and the impact on the 

implementation of evidence-based improvements.  

Furthermore, while these survey results demonstrated consistently poor compliance across 

several continents over a 10-year period, two surveys offered no reasons as to why 
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compliance was poor. The study by Taneja et al.(131) suggested that there was a lack of 

quality trials demonstrating evidence on the various therapies to reduce bleeding. They also 

stated a lack of standardisation in the management of bleeding was a factor, with the majority 

of Canadian institutions not reporting the use of any local guidelines.(131) Likosky et 

al.(129) went further, proposing senior leadership involvement would be necessary for the 

successful implementation of guidelines, and the overall low use of technologies may reflect 

cost issues and uncertainty with technology effectiveness. None of these surveys included 

any qualitative component seeking to understand the cause of poor compliance.  

Implementation Science and Bleeding Management in Cardiac Surgery 

Clinicians largely desire to deliver quality healthcare, yet variable compliance with evidence-

based recommendations in all areas of healthcare is well documented.(134-147) The WHO 

states, �³�R�Q�H���R�I���W�K�H���J�U�H�D�W�H�V�W���F�K�D�O�O�H�Q�J�H�V���I�D�F�L�Q�J���W�K�H���J�O�R�E�D�O���K�H�D�O�W�K���F�R�P�P�X�Q�L�W�\���L�V���K�R�Z���W�R���W�D�N�H��

�S�U�R�Y�H�Q���L�Q�W�H�U�Y�H�Q�W�L�R�Q�V���D�Q�G���L�P�S�O�H�P�H�Q�W���W�K�H�P���L�Q���W�K�H���U�H�D�O���Z�R�U�O�G�´.(148, p.5) Wratschko,(149) 

Grant et al.,(150) and Balas and Bohen (151) all estimate that 17 years (measuring different 

points of the process) are required to translate 14% of original research to the benefit of 

patients. Given this significant evidence�±knowledge�±practice gap, considerable attention has 

been devoted to the science of implementation. In 2006, Eccles et al. defined implementation 

research as the �³�V�F�L�H�Q�W�L�I�L�F���V�W�X�G�\���R�I���P�H�W�K�R�G�V���W�R���S�U�R�P�R�W�H���W�K�H���V�\�V�W�H�P�D�W�L�F���X�S�W�D�N�H���R�I���U�H�V�H�D�U�F�K��

findings and other evidence-based practices into routine practice, and, hence, to improve the 

�T�X�D�O�L�W�\���D�Q�G���H�I�I�H�F�W�L�Y�H�Q�H�V�V���R�I���K�H�D�O�W�K���V�H�U�Y�L�F�H�V���D�Q�G���F�D�U�H�´��(152, p.1) While the science of 

implementation has advanced significantly since 2006, implementation theorists Wensing and 

Grol (142) consider the past decade has seen little practical progress in the understanding of 

how clinical practice can be improved.  
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Lewis et al.(147) �S�U�R�S�R�V�H���W�K�D�W���L�Q���W�K�H���L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���I�L�H�O�G�����µ�P�H�F�K�D�Q�L�V�W�L�F�¶���U�H�V�H�D�U�F�K���L�V���L�Q���W�K�H��

early phase of development. Understanding the mechanisms of implementation (i.e., the 

processes by which the implementation functions or activities produce the desired effect) is 

important to translate evidence into practice.(147) They suggest healthcare challenges vary 

widely, where various cohorts and contexts require very different mechanisms 

(implementation functions or activities) to facilitate successful implementation. 

Implementing evidence to change practice requires: 1. active planning and deliberate effort 

with an adapted process framework or theory; 2. understanding what would facilitate or 

obstruct the implementation process; 3. intervention activities or techniques to support uptake 

of evidence or behaviour change (i.e., education or data/audit/feedback); and 4. the evidence-

based strategies themselves (i.e., tranexamic acid or point-of-care coagulation assays). It is 

not clear what is the most effective method for implementing evidence into routine practice, 

or if indeed there is �µone�¶.(142,153-155) Frontline clinicians and health service managers 

may find the implementation literature difficult to interpret where a multitude of 

frameworks/models/theories are available to support successful implementation.  

At the outset of this doctoral research, little was known about the extent and context of 

bleeding management across Australian cardiac surgery units. Since then, a number of studies 

have reported successful implementation of bleeding management programs in Australian 

cardiac surgery units.(1,56,157,210) These include implementation of a single-site, cardiac 

surgery bleeding management program and a multi-centre PBM initiative that included a 

cardiac surgery cohort.(1,56) As described in the introduction, the single-site study was 

reported in a 2015 retrospective analysis by Pearse et al. (the doctoral student in work prior to 

candidature) that described a nurse-driven, protocol-guided bleeding management 

program.(1) This study demonstrated that implementation was associated with significant 

reductions in the transfusion of allogeneic blood products, improved clinical outcomes, and a 
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reduction in the acquisition cost of products over 15 months of $1.1million.(1) A multi-centre 

PBM program was reported in a 2017 retrospective study by Leahy et al.,(56) in which they 

described a Western Australian Department of Health initiated 5-year project to implement a 

PBM program (that included cardiac surgery cohorts), demonstrating reductions in blood 

transfusion and improved patient outcomes. This group demonstrated savings of $18.5 

million, against an implementation budget of $4 million.(56) Despite their reported 

successful clinical and cost outcomes, neither study qualitatively explored how or why 

implementation was successful. 

Managing bleeding in the cardiac surgical operating environment is technically complex, 

requiring the effective and efficient collaboration of multiple disciplines employing multiple 

therapies over various timepoints during the perioperative period. Given findings in other 

settings, improvements in compliance through effective implementation activities are likely 

to be challenged by context, complexity, and process within the cardiac surgical specialty.  

Without a robust exploration to understand the extent and context of implementation of 

bleeding management, there is an evidence practice gap and little to guide intervention 

activities and practice improvement in other Australian cardiac surgery units. This is an 

important issue because there is an expectation that clinicians will implement strategies that 

provide best outcomes for patients. However, clinician may not have the necessary 

implementation knowledge or skills required to influence behaviour and  make change. 

Clinicians also face difficulties keeping up with the rapid development of scientific 

knowledge from research, technology, and clinical practice guidelines.(142) Additional 

challenges with implementing change may be present, including environmental and social 

contexts, knowledge, skills, and resources.(58,157,158) As a result, it is likely that clinicians 

may not be providing evidence-based bleeding management, even when they perceive 

patients would benefit from such therapies.  
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Upwards of 20,000 cardiac surgery operations are performed in Australia each year, with up 

to 10% of patients suffering clinically significant bleeding.(159-161) Results from an 

Australian Massive Transfusion Registry found that of those patients who had massive 

transfusion and died in hospital, 24.5% were undergoing cardiac surgery.(14) Outcomes for 

individuals undergoing cardiac surgery are important considerations, but so too are the rising 

costs of healthcare. A recent Australian prospective cohort study found the cost of cardiac 

surgery for a patient with a bleeding event was 1.76 (CI, 1.64�±1.90) times higher than 

without.(9) Furthermore, cardiac surgery consumes 10%�±20% of the total blood supply in 

western countries.(162,163) These costs are important in the Australian context with the 

2018/2019 organisational report from the National Blood Authority revealing a spend of 

$667.9 million dollars of fresh blood products during this period.(164) 

Compounding these issues is an Australian patient cohort that is increasingly elderly with 

multiple comorbidities and therefore at increased risk of bleeding if requiring cardiac surgery. 

This is likely to become a greater concern in the future, with approximately 3.8 million (15%) 

of Austr�D�O�L�D�¶�V���S�R�S�X�O�D�W�L�R�Q���D�J�H�G���������R�U���R�O�G�H�U���L�Q���������������S�U�R�M�H�F�W�H�G���W�R���L�Q�F�U�H�D�V�H���W�R�����������P�L�O�O�L�R�Q���E�\��

2047.(165)  

All of the clinical imperatives discussed in this introductory chapter form the basis for the 

PhD research, which sought to understand the extent of current compliance with evidence-

based bleeding management, the context in which clinicians provide this care, and any 

difficulties clinicians face to implement practice improvement. These notions have not 

previously been explored in the Australian context.  

Research Title  

Implementation of Bleeding Management in Adult Cardiac Surgery Programs in Australia 
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Research Aim and Objectives 

The aim of this study was to understand the extent and context of the implementation of 

evidence-based bleeding management in Australian cardiac surgery units.  

The specific objectives were:  

1. To explain how and why a previously introduced bleeding management program at 

one Australian hospital was successful. (Phase One) 

2. To quantify current bleeding management practice at a national level and compare 

this to guidelines and literature, and to develop a preliminary understanding of what 

factors would assist clinicians to improve their bleeding management practice. 

(Phase Two) 

3. �7�R���H�[�S�O�R�U�H���N�H�\���V�W�D�N�H�K�R�O�G�H�U�V�¶���E�H�O�L�H�I�V���D�E�R�X�W���E�D�U�U�L�H�U�V���D�Q�G��facilitators, their 

experiences, concerns, and successes when implementing evidence-based bleeding 

management strategies in Australian adult cardiac surgery units. (Phase Three) 

Methodology 

Mixed Methods Research Design 

This doctoral study employed a pragmatic, multi-phase, mixed methods study design 

consisting of three phases: qualitative, followed by quantitative, followed by qualitative. 

Mixed methods is a research design involving philosophical assumptions (in this case, 

pragmatism), mixing quantitative and qualitative approaches that guide the collection and 

analysis of data during various phases of the research process. The premise of this approach 

is that the combined use of qualitative and quantitative research will provide credible and 

useful �µ�U�H�D�O���Z�R�U�O�G�¶ knowledge that would not be possible from the use of a single 

methodology.(166)  
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Mixed methods studies are increasingly used in healthcare research to understand phenomena 

of intersecting contextual variables.(167) Multi -phase mixed methods are useful to examine 

problems through an iteration of sequentially aligned quantitative and qualitative studies 

where studies build on previous learnings to meet an overarching aim.(166,167) Multi -phase 

mixed methods studies are often employed over many years where individual studies are 

published independently.(166)  

The multi-phase mixed methods paradigm was considered the �µ�E�H�V�W���I�L�W�¶��to understand the 

extent and context of implementation of bleeding management practice in Australian cardiac 

surgery units. Using this diverse and pragmatic approach enabled exploration of �µwhat 

worked�¶�����R�E�M�H�F�W�L�Y�H������, �µwhat was happening�¶�����R�E�M�H�F�W�L�Y�H������, an�G���µwhat was needed�¶�����R�E�M�H�F�W�L�Y�H��

3). (Figure 1.2) 

Analysis of data required inductive and deductive reasoning, with results from one phase 

informing the next and a sequential building of inferences to explore and explain the findings. 

This was followed by integration of the data from all three phases to draw meta-

inferences.(168) The amalgamation of data from the qualitative and quantitative studies 

combined the strength of both designs, supporting validity of context, and enhanced the 

potential for generalisation of the findings.(169,170)  
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meaning. For this doctoral research, three elements of pragmatism were fundamentally 

important and the central tenets grounding this doctoral study: 

1. Actions cannot be separated from the situations and contexts in which they occur 

2. Actions are linked to consequences and can change (i.e., as situations change, so can 

consequences) 

3. Actions depend on beliefs that are interconnected rather than isolated (i.e., while 

beliefs are individually unique at the most detailed level, they are socially shared at 

broader levels). 

All pragmatic research begins with a �µ�U�H�D�O�¶���S�U�R�E�O�H�P���W�R���E�H���D�G�G�U�H�V�V�H�G�����$�V���G�H�V�F�U�L�E�H�G���L�Q���W�K�H��

introduction, it was the recognition that the implementation of one successful bleeding 

management initiative at one hospital was not a whole and definitive answer to the 

implementation of bleeding management in the broader Australian context. 

Numerous researchers have stated that pragmatism is orientated to be the �µphilosophical 

partner�¶ of mixed research design where the underlying assumptions provide the essence for 

mixing research methods.(170,171,175,176)  

Theoretical Approaches 

Three theoretical concepts were used to explore and understand the context of bleeding 

management in Australian cardiac surgery units. These included the Knowledge to Action 

Framework (KTA), the Theoretical Domains Framework (TDF), and the Capability, 

Opportunity, Motivation�±Behaviour change theory (COM�±B) within the behaviour change 

wheel (BCW).(177-179) Use of these theoretical approaches was guided by the research 

objectives and provided a way of viewing the data collection, analysis, and findings through 

multiple directed lenses to assemble �³many pieces of a complex puzzle into a coherent 

whole�´��(180, p.608)  
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Knowledge to Action  

The KTA framework directs attention to the ideal steps, actions and factors that interconnect 

in an iterative and organic fashion to describe, understand, and implement change.(177,181) 

(Figure 1.3) Phase One used this framework to simplify, streamline, make sense of processes, 

and ultimately understand the translation of knowledge into practice, with relation to the 

implementation of bleeding management program at a single Australian site.(177,181) KTA 

is well described in literature to prospectively support planning and practice change, but also 

to retrospectively examine and explain implementation, as it was in Phase One of this 

doctoral study.(182-190)  

 

Figure 1.3 The Knowledge to Action Process (177) 

(Permission to reproduce image Appendix F) 
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Theoretical Domains Framework  

Phases Two and Three employed the TDF to identify and categorise behaviour. The TDF was 

considered the most suitable choice for Phases Two and Three as it provided an approach for 

theoretically categorising implementation challenges as the basis for future intervention 

activity development. The TDF is a framework that can be used as a first step to identify and 

categorise a given behaviour�² rather than an explanation of how change takes place. The 

TDF was developed from the synthesis of 33 theories and 128 constructs into 14 validated 

domains to support the classification and understanding of behaviour.(191) Using the TDF 

provides the opportunity to prompt the researcher to consider a wide range of influences 

resulting in a granular analysis. In both Phases Two and Three, the 14 domains of the TDF 

were further grouped and integrated with the COM�±B model.(191,192) 

COM�±B Theory of Behaviour Change 

The COM�±B is used as a guide to understand behaviour (in this instance, behaviour 

categorised with the TDF) in context.(193) The COM�±B model of behaviour can be used to 

identify what needs to shift or be modified so that behaviour change interventions can be 

effective. The model identifies three components that need to be present for behaviour to 

occur: capability, opportunity, and motivation. Motivation addresses whether clinicians will 

or won�¶�W��adopt a particular behaviour; capability and opportunity address whether a clinician 

�F�D�Q���R�U���F�D�Q�¶�W adopt it. (Figure 1.4) The COM�±B model was considered the most useful for this 

doctoral study because it blends synergistically with the TDF, provides the benefit of several 

distinct explanatory components, and is the starting point of intervention 

development.(191,194-196)  
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Figure 1.4 COM�±B (Capability, Opportunity, Motivation�±Behaviour model) (179) 

(Permission to reproduce image published by BMC: Appendix G) 

The behaviour change wheel (BCW), an extension of the COM�±B, was created to help 

knowledge brokers move from understanding behaviour towards determining what 

intervention functions need to occur for change to take place.(197) (Figure 1.5) The BCW has 

the COM�±B at its core in green, with nine intervention functions or activities around the 

centre in red that can be used to support changing behaviour, and seven policy categories in 

grey around the edge that support understanding and driving implementation from a higher 

level.(193) 
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Figure 1.5 Behaviour Change Wheel (BCW) (179) 

(Permission to reproduce image published by BMC: Appendix G) 

To summarise the links between the TDF, COM�±B, and BCW:  

1. The TDF can be used to categorise behaviour. 

2. Behaviours categorised to the 14 TDF domains can be linked to the COM�±B model. 

3. Intervention functions or activities from the BCW can be identified that will 

influence capability, opportunity, and motivation. 

4. Policy categories (BCW) can be identified that support intervention functions and   

potentially change behaviour.(195) 

Points one to three are used within the included doctoral studies.  
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Structure of this Document 

This thesis demonstrates the work undertaken for this Doctor of Philosophy degree, with a 

series of publications including a published literature review and three publications of 

research results mapped to the research objectives, questions, and phases. (Table 1.2)  

Chapter 1 has introduced the doctoral thesis, provided background, described the 

methodology, theoretical approaches and philosophical assumptions, the research design and 

structure for this document.  

Chapter 2 contains a literature review manuscript in production by Implementation Science 

Communications. Chapter 2 critiques the literature to provide international context and an 

understanding of what intervention activities have been used to improve the implementation 

of bleeding management strategies in adult cardiac surgery. 

Chapter 3 describes the methods, and the methodological and theoretical approaches used to 

achieve the overarching aim and objectives for this doctoral research. This includes specifics 

of the methodological model, theoretical approaches, research designs, methods, study 

participants, data collection, synthesis, and analysis. 

Chapter 4 presents results from Phase One, an explanatory case study. The chapter contains 

a chapter introduction, one paper published in the peer-reviewed journal Australian Critical 

Care (IF: 2.5), and the chapter summary. The Phase One study explored and explained what 

intervention activities and bleeding management strategies were used during the 

implementation of a bleeding management QI program at a single cardiac surgery unit in 

Australia. The results from Phase One answered research question 1: How and why was the 

process of implementing a bleeding management program at a single adult cardiac surgery 

unit successful? 
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Chapter 5 presents results from Phase Two, a cross-sectional national survey. The chapter 

contains a chapter introduction, one paper published in the Journal of Multidisciplinary 

Healthcare (IF: 2.61), and a chapter summary. The Phase Two study built on the Phase One 

findings from a local level, progressing to quantify current bleeding management practice at a 

national level and to develop a preliminary understanding of what factors would assist 

clinicians to improve their bleeding management practice. Results from this chapter answered 

research question 2: What bleeding management strategies are currently used by clinicians in 

Australian cardiac surgery, and what factors do they perceive would improve their ability to 

deliver best practice? 

Chapter 6 presents results from Phase Three, a semi-structured interview study. The chapter 

contains a chapter introduction, one paper published with the peer-reviewed BMC Health 

Services Research (IF: 2.706), and a chapter summary. The Phase Three study built on results 

from Phase Two, elaborating on and exploring compliance to bleeding management therapies 

�W�K�U�R�X�J�K���V�W�D�N�H�K�R�O�G�H�U�V�¶���E�H�O�L�H�I�V�����H�[�S�H�U�L�H�Q�F�H�V�����D�Q�G���F�R�Q�F�H�U�Q�V���Z�K�H�Q���L�P�S�O�H�P�H�Q�W�L�Q�J���H�Y�L�G�H�Q�F�H-based 

bleeding management strategies in Australian adult cardiac surgery units. Results from this 

chapter answered research question 3: What barriers and facilitators influence the ability of 

clinicians to implement evidence-based bleeding management strategies in adult cardiac 

surgery programs in Australia?  

Chapter 7 presents integrated results from the data that were collated, integrated, and 

analysed with various logics (abductive, inductive, deductive) to develop themes, referencing 

the COM�±B model of behaviour change. This chapter includes an introduction, the integrated 

results presented as joint display comparison tables, and a chapter summary.  

Chapter 8 presents a discussion of the results in relation to the objectives and the overall 

research aim. The final chapter includes an overview of the methodology, theoretical and 

conceptual approaches, study methods, overarching aim, objectives, and research questions. 
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The discussion then recounts the findings as they were uncovered, explored, and built upon 

over the three phases in relation to the literature and existing evidence. This is followed by a 

discussion of the integrated findings and how they addressed the overarching aim. Finally, 

the limitations, implications for clinicians, healthcare organisations, governance bodies, and 

research are discussed, with a concluding summary. 
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Phase Three �7�R���H�[�S�O�R�U�H���N�H�\���V�W�D�N�H�K�R�O�G�H�U�V�¶��

beliefs about barriers and 

facilitators, their experiences, 

concerns, and successes when 

implementing evidence-based 

bleeding management strategies 

in Australian adult cardiac 

surgery units. 

What barriers and facilitators 

influence the ability of clinicians 

to implement evidence-based 

bleeding management strategies 

in adult cardiac surgery 

programs in Australia? 

Pearse BL, Keogh SJ, Rickard CM, Fung YL. Barriers 

and facilitators to implementing evidence-based bleeding 

management in Australian cardiac surgery units: A 

qualitative interview study analysed with the Theoretical 

Domains Framework and COM�±B model, BMC Health 

Services Research. 2020. doi:10.21203/rs.3.rs-27829/v2  
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Chapter 1 Summary 

This chapter has introduced the motivation and intentions for this doctoral research as well as 

the research problem. It also contained an overview of the research aim, objectives, 

questions, methodological and theoretical approaches, and thesis structure.  

The research presented in this thesis provides new knowledge on the extent and context on 

the implementation of bleeding management in Australian cardiac surgery units. This 

captures previously unknown evidence on the compliance with evidence-based bleeding 

management and �W�K�H���F�R�Q�W�H�[�W���W�K�D�W���L�P�S�D�F�W�V���F�O�L�Q�L�F�L�D�Q�V�¶���D�E�L�O�L�W�\���W�R���L�P�S�O�H�P�H�Q�W���E�O�H�H�G�L�Q�J��

management strategies, and identifies intervention activities considered useful to improve 

practice. This knowledge is needed to support Australian clinicians to more effectively close 

the implementation bleeding management knowledge�±practice gap in the context of cardiac 

surgery.  
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 �²  Literature Review 

Introduction  

The purpose of this chapter is to identify, critique, and synthesise previously published 

literature and current understandings of intervention activities that may improve the 

implementation of bleeding management strategies in adult cardiac surgery. Although several 

reviews have been published on the implementation of strategies to reduce blood transfusion 

and improve the uptake of patient blood management, none have specifically targeted 

bleeding management in cardiac surgery. Findings from this integrative review highlight gaps 

in knowledge and reporting of results regarding intervention activities to change and improve 

bleeding management practice in cardiac surgery. The review was initially performed in 2015 

to inform the research design for the doctoral studies. It was updated to assist with analysis 

and interpretation and is presented here in its final form. The manuscript was written in 

compliance with the reporting guideline Synthesis without meta-analysis (SWiM).(198) 

Thesis Publication One 

The bibliographic details including all authors, are:  

Pearse BL, Rickard CM, Fung YL, Keogh S. Behavioural intervention activities used to 

implement bleeding management strategies in adult cardiac surgery: An integrative review. 

Implementation Science Communications. 2020 (accepted) 

Statement of contribution to co-authored published paper 

My contribution to the paper included: Critical review of the literature to inform the design of 

the study, conceptualising and designing the study, preparation of manuscript, and final 

responsibility for the decision to submit publication. 
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Abstract 

Purpose: Excessive bleeding occurs in up to 10% of patients undergoing cardiac surgery and 

blood transfusion the common treatment; however, both are associated with an incrementally 

increased risk of adverse outcomes. Recommended strategies to manage bleeding are 

available however adherence to clinical practice guidelines are variable. This may be related 

to the ability to implement these recommendations. Therefore, an understanding what 

intervention functions are currently being used to support the implementation of bleeding 

management strategies is needed. This study aimed to investigate, categorise, and report on 

behavioural change interventions used to improve bleeding management practice in adult 

cardiac surgery. 

Methods: An integrative review framework was employed to synthesise current knowledge 

regarding intervention functions used to change and improve bleeding management practice 

in adult cardiac surgery. Medline (PubMed), Embase and CINAHL databases were searched 

for eligible studies. Qualitative data were categorised according to the COM�±B model of 

behaviour and behaviour change wheel.  

Results: Twelve studies were eligible for inclusion. Reported intervention functions included 

education (n=11), environmental restructuring (n=11), enablement (n=11), training (n=7), 

modelling (n=7), incentivisation (n=7), persuasion (n=6), restrictions (n=4). Only two studies 

reported the use of theory-based implementation frameworks. 

Conclusion: Findings from this review identified the capability to engage in the change in 

practice was supported by decision support tools, education, guidelines, audit, and feedback. 

Multidisciplinary team oversight and institutional support were required to provide the 

opportunity to change behaviour. Motivation was directed by champions or drivers of the 

implementation process. There was limited reported use of theory-based implementation 
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frameworks or models. Application of these evidence-based systematic approaches to change, 

can enhance the ability of clinicians and organisations to understand and implement 

contextually relevant change, increasing the likelihood of success. 

Keywords: bleeding, cardiac surgery, implementation, COM�±B model, Behaviour Change 

Wheel  

Contributions to the literature  

�x Effective bleeding management in cardiac surgery is important to achieve good 

outcomes for patients however, the implementation of strategies required to improve 

practice are challenging; an understanding of which has not been explored in this 

context. 

�x �)�L�Q�G�L�Q�J�V���I�U�R�P���W�K�L�V���U�H�Y�L�H�Z���P�D�\���L�Q�I�R�U�P���F�O�L�Q�L�F�L�D�Q�V�¶���D�Q�G���R�U�J�D�Q�L�V�D�W�L�R�Q�V���R�Q���W�K�H���Q�H�H�G���I�R�U��

specific intervention functions to enhance the implementation of bleeding 

management in cardiac surgery. 

�x The integrative literature review can provide clinicians with an awareness of the need 

to employ theoretical approaches to understand and change behaviour. 

�x While this review is the first to synthesise evidence regarding intervention functions 

used to change/improve bleeding management practice in cardiac surgery, results 

from this study can build upon previous reviews related to changing practice in blood 

management generally. 

Background  

Excessive bleeding during cardiac surgery is common and a major risk factor for morbidities 

and mortality.(20,199) Treatment with transfusion of allogeneic blood products can be 

lifesaving, however, the transfusion of blood products is independently associated with 
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adverse outcomes including circulatory overload, acute lung injury, alloimmunisation and 

immunomodulatory effects.(10,12,14,200) Furthermore, the combination of bleeding and 

blood transfusion can incrementally increase adverse outcomes.(12,21-27)  

The past two decades have seen an accumulation of quality evidence and numerous 

guideline-supported strategies providing direction for clinicians managing bleeding during 

the cardiac surgical perioperative period.(42-46) In 2010, the World Health Organisation 

(WHO) recommended member states implement evidence-based bleeding management 

strategies, and provide education and training as part of the Patient Blood Management 

(PBM) paradigm.(54) Implementation of these strategies and the plethora of variables 

impacting the clinician's ability to translate knowledge into practice are rarely discussed in 

guidelines. The abundance of research surrounding bleeding management in cardiac surgery 

demonstrates interest by clinicians and researchers to uncover new evidence; they are, 

however, less efficient at translating the evidence into practice and therefore, meaningful 

outcomes for patients.(15,58,129,131,141)  

Given the complexities in the dynamic cardiac surgery perioperative period, implementation 

of new bleeding management strategies to improve practice is a genuine challenge. Clinical 

practice is a form of behaviour and as such can be categorised, described, and understood 

with theories, frameworks, and models. �8�V�L�Q�J���W�K�H�V�H���P�H�W�K�R�G�V���W�R���X�Q�G�H�U�V�W�D�Q�G���E�H�K�D�Y�L�R�X�U�����µ�L�Q��

�F�R�Q�W�H�[�W�¶�����V�X�S�Sorts the selection of interventions that should be effective in a given situation, 

increasing the likelihood of translating evidence/knowledge into practice.(179,191,193-195) 

However, knowledge translation requires clinicians to be aware of, or exposed to knowledge, 

�Z�L�W�K���D�Q���D�V�V�R�F�L�D�W�H�G���µ�D�F�W�L�Y�H�¶���P�H�D�Q�V���R�I���P�R�Y�L�Q�J���W�K�H���N�Q�R�Z�O�H�G�J�H���L�Q�W�R���S�U�D�F�W�L�F�H.(201) The 

behaviour change wheel (BCW) is a method, combining theory and a linked framework that 

can provide clinicians with guidance on a systematic process for translating evidence into 

practice.(193)  
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A number of reviews have been published on examining the effectiveness of PBM 

interventions aimed at reducing blood product transfusion and improving patient outcomes 

generally.(144,145,202-204) These reviews demonstrate that interventions to change 

�E�H�K�D�Y�L�R�X�U���µ�Z�R�U�N�V�¶, with positive implications for patient outcomes including reducing blood 

product transfusion. There are no such reviews in cardiac surgery specifically.  

To expand the understanding of what intervention activities may improve the implementation 

of bleeding management strategies in adult cardiac surgery, evidence from the last two 

decades was analysed with an integrative review.  

Methods 

The aim of this review was to investigate, categorise and report on behaviour change 

intervention activities used for the implementation of bleeding management strategies in 

adult cardiac surgery. The review was guided by Whittemore and �.�Q�D�I�O�¶�V���L�Q�W�H�J�U�D�W�L�Y�H���U�H�Y�L�H�Z��

framework following five stages including; 1. problem identification, 2. literature search, 3. 

data evaluation, 4. data analysis, 5. Presentation.(205) A systematic approach to search the 

literature was undertaken.(206) A search of Medline (PubMed), Embase and CINAHL 

databases was conducted for eligible studies published between January 1, 2000 and March 

30, 2019. The search strategy focused on MESH and textual terms related to �µbehavioural 

change intervention activities�¶ used to implement evidence-based bleeding management 

strategies in adult cardiac surgery.  

The following MeSH terminology was used to identify eligible studies: (MH "Quality 

Improvement+") OR implement* OR (MH "Stakeholder Participation") OR engage* OR TI 

(guideline* OR policy OR policies) MH "Blood Loss, Surgical") OR "blood loss*" OR 

"Blood management" OR (MH "hemorrhage+") OR (MH "Blood Transfusion+") OR "blood 

salvage" OR "blood conservation" OR "blood product*" OR TI bleed* OR (MH "Bloodless 
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Medical and Surgical Procedures") MH "Surgery, Cardiovascular+") OR MH "Coronary 

Artery Bypass+") OR (MH "Cardiopulmonary Bypass"). Articles were screened on title and 

abstract using EndNote X8.2 software. In addition, reference lists of identified articles were 

hand searched. Studies in paediatric cohorts, as well as reports, commentaries, abstracts, and 

letters were excluded. Included studies were original research papers of any design; studies 

must have reported and described the behavioural change intervention activities used to 

change practice in adult cardiac surgery.  

Quality Assessment  

Critical appraisal of methodological quality of included studies were assessed with the Mixed 

Methods Appraisal Tool (MMAT).(207) This tool allows for the assessment of five study 

categories including quantitative randomised and non-randomised trials, qualitative, 

quantitative descriptive and mixed methods studies. The MMAT tool comprises two 

screening questions and five criteria that are determined to be present or absent whereby a 

score of 20% is assigned to each of the criteria. One hundred percent is assigned if all criteria 

are met or 20% if a study meets only one criterion.  

Data Extraction and Synthesis 

Data were screened in Endnote following the PRISMA method.(206) (Figure 2.1). Once a 

final list of articles was defined, they were imported into the data analysis software package 

NVivo 12 (QSR International) to facilitate coding for quantitative and qualitative analysis.  
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Figure 2.1 Flow chart of literature search 

Data were coded, then collated for demographics, study design and implementation 

strategies. Behaviour change intervention activities were then mapped according to the BCW 

intervention function definitions to provide a contextual understanding of what activities 

were being utilised in this cohort (Figure 2.2) The BCW is a synthesis of 19 behaviour 

change frameworks that are linked to the COM�±B model of behaviour.(179,193) (Figure 2.2) 

The COM�±B model proposes that three essential sources of behaviour drive successful 

change in practice; clinicians need capability (C), coupled with opportunities (O), and be 
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motivated (M). The outer layer of the wheel in Figure 2.2, contains nine intervention 

functions that when applied, increase the likelihood of successfully changing behaviour and 

include: education, persuasion, incentivisation, coercion, training, enablement, modelling, 

environmental restructuring, and restrictions.(208)  

 

 
Figure 2.2 COM�±B sources of behaviour within the Behaviour Change Wheel (193) 

(Permission to reproduce image published by BMC: Appendix G) 

Results  

Cross searching of the reported electronic databases identified 643 citations (Figure 2.1). Of 

these 87 were identified from the title and abstract as possibly meeting the study inclusion 

criteria. Thirty-one studies of the 87 studies did not report or describe any intervention 

activity (i.e., education, audit/feedback) used to implement the change in practice. The 
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remainder were excluded for not meeting other inclusion criteria. After review of complete 

manuscripts, 12 studies met the inclusion and exclusion criteria.  

Characteristics of Included Studies 

Study designs included nine retrospective observational cohort studies (1,56,209-215); one 

prospective interventional non-randomised study (216); one pragmatic, multicentre, stepped-

wedge, cluster-randomised controlled trial (217); and one retrospective explanatory case 

study.(157) Included studies were published between February 2009 and March 2019 (Table 

2.1), with appraisal of study quality (MMAT) ranging between 80% and 100% (Table 2.2). 
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Behavioural Modification Intervention Functions to Support Implementation 

Intervention activities or functions (active processes) aimed at changing behaviour to support 

the implementation of bleeding management strategies were all multimodal (minimum of 3, 

maximum of 12). (Table 2.3). The reported activities were mapped to the nine behavioural 

intervention functions from the BCW to identify what categorised behaviours were being 

targeted to change practice. Reported intervention functions included education (n=11), 

environmental restructuring (n=11), enablement (n=11), training (n=7), modelling (n=7), 

incentivisation (n=7), persuasion (n=6), restrictions (n=4). Coercion was not reported as an 

activity used to implement change in any of the included studies. A number of the reported 

intervention activities bridged the BCW intervention functions, for example: use of a blood 

management protocol as an intervention activity, provides capability to change practice 

through knowledge from �µ�H�G�X�F�D�W�L�R�Q�¶�� as well as providing an opportunity to change practice 

through �µ�H�Q�Y�L�U�R�Q�P�H�Q�W�D�O���U�H�V�W�U�X�F�W�X�U�L�Q�J�¶ to standardise processes. 

Bleeding Management Strategies and Outcome Measures 

Bleeding management strategies are those evidence-based recommendations that were 

implemented in the included studies to improve bleeding management in adult cardiac 

surgery (i.e., intra-operative cell salvage, haemostasis monitoring) and are seen in Table 2.1. 

Clinical outcomes are those quantitative results against which the implementation of the 

introduced bleeding management strategies were measured (i.e., reduction in overall blood 

transfusion) and are seen in Table 2.1. Qualitative outcomes from one study were categorised 

and reported using the Knowledge to Action framework.(157)    
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Discussion 

This is the first study to systematically investigate, categorise and report on behavioural 

change intervention activities used to support the implementation of strategies that improve 

bleeding management practice in adult cardiac surgery. A number of findings emerged 

through this review. First, the included explanatory case study was the only paper to describe 

and explain the intervention activities used to support implementation.(157) The remaining 

�������V�W�X�G�L�H�V���U�H�S�R�U�W�H�G���R�Q���W�K�H���µ�X�V�H�¶���R�I���L�Q�W�H�U�Y�H�Q�W�L�R�Q���W�H�F�K�Q�L�T�Xes, but there was no detail on how 

�L�Q�W�H�U�Y�H�Q�W�L�R�Q���D�F�W�L�Y�L�W�L�H�V���Z�R�U�N�H�G���G�L�G�Q�¶�W���Z�R�U�N���Z�R�U�N�H�G���E�H�W�W�H�U���W�K�D�Q���R�W�K�H�U�V�����S�R�V�V�L�E�O�\���L�Q�G�L�F�D�W�L�Q�J���D��

limited understanding of the usefulness of describing intervention techniques for 

reproducibility. Second, all studies reported the use of more than one intervention activity; 

however, no �V�W�X�G�L�H�V���U�H�S�R�U�W�H�G���W�K�H���µ�G�H�F�L�V�L�R�Q�¶���W�R���X�V�H���P�X�O�W�L�S�O�H���L�Q�W�H�U�Y�H�Q�W�L�R�Q���D�F�W�L�Y�L�W�L�H�V�� Third, only 

two studies reported the application of implementation theory or frameworks, conceivably 

from a lack of awareness regarding the use of these methods for successful translation of 

knowledge into practice.(56,157) Fourth, no studies were identified describing a failure to 

implement bleeding management strategies to change practice, likely a result under-reporting 

of negative studies or experiences: results of which could significantly add to the 

understanding of contextual implementation techniques.(218) Finally, 31 (of the 87) papers 

were excluded because, while they did report the implementation of bleeding management 

strategies (i.e., introduction of a bleeding management treatment algorithm), they did not 

identify any intervention activities on how it was introduced into practice. 

Included studies in this review used a minimum of three intervention components, with 

education, environmental restructuring, and enablement the most commonly cited. In line 

with the BCW taxonomy, the physical and social environment provided opportunity to 

change behaviour, identified in this review as multidisciplinary team oversight, institutional 

support, and funding.(179) The capability to engage in the change in practice was supported 
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by decision support tools, education, guidelines, and data and feedback and motivation was 

directed by champions or drivers of the implementation process. The use of multiple 

intervention activities is not reported in systematic reviews as a positive contributor to overall 

implementation effectiveness.(144,145,219,220) Acknowledged limitations of these reviews 

include context specific nuances of the intervention activities and heterogeneity amongst 

studies. Pragmatic implementation theory �V�X�S�S�R�U�W�V���µ�U�H�D�O���Z�R�U�O�G�¶���I�L�Q�G�L�Q�J�V���I�U�R�P���W�K�L�V��review, 

proposing multiple intervention activities are required to tackle the numerous contextual 

factors present within organisations and clinical groups.(153,154,193,203,219,221-223) 

This is particularly relevant for the intraoperative cardiac surgical team which operates in an 

environment where complicated decisions must be made without the luxury of time, along 

with life-threatening implications if not managed appropriately; this is particularly critical 

when major bleeding is present. For this specialised team to manage bleeding effectively, 

numerous processes must be available and effortlessly employed. However, but many more 

processes�² implementation activities�² must have been enabled before that point is reached. 

For example, audit on clinical outcome data will provide knowledge (education and 

enablement) to engage with a newly introduced point of care haemostatic assay 

(environmental restructuring). Education on recommendations and evidence from literature 

on the use of these assays will increase capability. Training to operate and interpret the assays 

by super-users (modelling) with the bleeding management algorithm (environmental 

restructuring) will be required. Cross training (education and training) will improve 

interdisciplinary communication (persuasion). Feedback on improvements in clinical 

outcomes will be persuasive and incentivise clinicians providing motivation and compliance 

to sustain new behaviours. Articulated in text, this appears to be a simple process, however, a 

recent Australian survey of bleeding management practices by cardiac surgeons, 

anaesthesiologists and perfusionists, found wide variation and incomplete implementation of 
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clinical practice guideline recommendations.(58) Evidently, operationalising intervention 

functions or activities is a challenge for healthcare organisations and clinicians, despite the 

imperative to provide evidence-based best practice.(221)  

The roles of �µcontext�¶, �µprocess�¶ and �µcomplexity�¶ have recently been explored in a review by 

Dryden-Palmer et al. These three components of intervention are described as having 

practical implications not only at the front line but also for administrators, and at a policy 

level.(193,224) Context is considered a major contributing factor impacting the elements of 

�µ�S�U�R�F�H�V�V�¶���D�Q�G���µ�F�R�P�S�O�H�[�L�W�\�¶�����S�U�R�Y�L�G�L�Q�J���D���E�D�F�N�G�U�R�S���I�R�U���W�K�H���W�U�D�Q�V�O�D�W�L�R�Q���R�I���N�Q�R�Z�O�H�G�J�H���L�Q�W�R��

practice.(224,225) Implementation activities to change behaviour must address the 

interdependence of clinicians, the co-evolution of their practice, the capacity to self-organise 

and function within the constraints of organisational systems�² relationships which are all 

non-linear.(226-228) Implementation activities must be responsive to �µcontext�¶ and 

�µcomplexit�\�¶ recognising inherent clinician variability, their need for resilience to adapt�²

often emergently, supporting intervention activities that emphasise and focus on making 

�µ�S�U�R�F�H�V�V�¶ work right; shifting the focus from preventing process going wrong.(58,203)  

Understanding the relationship between implementation, context and complexity using 

approaches grounded in theory is more likely to result in success when attempting to change 

behaviour in order to improve practice.(142,145,224) Our results revealed only two studies 

referred to the use of an implementation model.(56,157)  Numerous explanations may 

account for the lack of theory-based implementation At a practical level, it is likely most 

front-line clinicians wanting to translate evidence into practice are simply unaware of this 

science and associated methods. If by chance they are familiar with an implementation 

science approach, it is probable they have neither the time or inclination to devote to 

understanding the often complex and conceptual nature of the numerous theoretical 

frameworks and models available for use. Funding to support clinician education and training 
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in this area is also likely to be constrained in the current fiscal environment,. This poses a 

problem not only for clinicians wanting to improve practice but also organisations who must 

demonstrate accountability of services related to outcomes and cost.  

This predicament may also be of concern for implementation researchers. Despite the 

increasing depth and volume of implementation science and knowledge translation research, 

there has been a consistent theme in literature expressing unease regarding the practical 

nature of these concepts. In 2013, Glasgow and Riley proposed pragmatic criteria were 

required to address these challenges including practicality for stakeholders, actionable 

process and placing minimal burden on implementers.(229) A 2019 opinion article by 

Wensing and Grol (142)�² leaders in implementation science�² recommended dedicated 

research centres that unite varied and context appropriate disciplines to collaborate on 

sequential projects over time. This approach supports a collaboration of academic rigor and 

pragmatism together with the use of relevant evidence-based knowledge in both 

organisational and front-line decision making to increase the likelihood of successful 

implementation. This approach could potentially increase the publication of �µnegative 

studies�¶ �R�U���µ�L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���H�[�S�H�U�L�H�Q�F�H�V�¶���D�G�G�L�Q�J���W�R���W�K�H���H�Y�L�G�H�Q�F�H���E�D�V�H���D�Q�G���V�F�L�H�Q�W�L�I�L�F��

knowledge. Once again however, this would require healthcare workers and organisations to 

have the knowledge, as well as an understanding of need and process (capability), 

organisational and financial support (opportunity) and interested/inspired collaborators 

(motivation).  

Limitations  

It cannot be excluded that the systematic search of databases may have missed additional 

references. A clear limitation was that only one study was reporting specifically on 

interventions used to implement the given change in practice.(157) The remainder of studies 

reported the use of intervention activities or functions without specific description or detail of 
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these active processes improve bleeding management in cardiac surgery. It is also likely that 

intervention activities were used and not mentioned in these studies. This is also possible for 

the excluded studies�v those that did not describe any intervention functions related to their 

change in practice. The paucity of studies utilising implementation frameworks or models 

limits the ability to understand intervention outcomes. Publication bias is also a possible 

limitation, as no studies with negative findings were identified.  

Conclusion 

Results of this review identified the �µcapability�¶ to engage in practice change was supported 

by decision support tools, education, guidelines, and data and feedback. Multidisciplinary 

team oversight and institutional support provided the �µopportunity�¶ to change behaviour. 

�µMotivation�¶ was directed by champions or drivers of the implementation process. A 

combination of intervention functions were associated with successful implementation 

including education, environmental restructuring, enablement, training, modelling, 

incentivisation and restriction. Coercion was not described in the included studies. Only one 

study reported, described, and analysed the use of intervention activities use to change 

practice and only two of the 12 studies reported the use of implementation frameworks. 

Theoretical frameworks provide clinicians with guidance and the means of using knowledge 

to understand how behaviour change interventions should be developed and delivered, 

particularly in complex environments�² and are presently underutilised. Wider use of theory-

based implementation frameworks and models would increase the ability of clinicians and 

organisations to: 1. understand and implement contextually relevant change; 2. understand of 

the need to report and analyse the use of intervention activities. 
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Chapter 2 Conclusion 

This integrative review was the first study to systematically investigate, categorise, and report 

on behavioural change intervention activities used to support the implementation of strategies 

and therapies that improve bleeding management practice in adult cardiac surgery. The 

findings revealed very few studies reported on the use of intervention activities to change 

practice, and when they did, very little detail was provided. Results from this chapter 

revealed a gap in knowledge regarding the use of intervention activities and functions to 

change practice in cardiac surgery warranting further investigation. This reinforced the 

original reflections of the PhD candidate, and the pragmatic philosophy underpinning this 

doctoral research, that a problem existed and for change to take place, knowledge was 

required to understand what actions were required to resolve it.(230) The next chapter 

presents the research methodology, including the methodological model and conceptual 

framework used to underpin and guide the research to achieve the overarching aims.  
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 �²  Research Methodology and Methods 

Introduction  

This chapter outlines the methodology and methods used to achieve the overarching aim for 

this doctoral research. This includes specifics of the research design, philosophical 

assumptions, theoretical approaches, methods, study participants, data collection and 

collation, synthesis, and analysis. This chapter provides a comprehensive description of the 

methods positioning the entire study under the guiding aim and frameworks; consequently, 

there is a degree of unavoidable repetition of the methods discussed in the published 

manuscripts presented in Chapters 4, 5, and 6. 

The initial motivation for this research was to understand why a single-site QI initiative to 

improve bleeding management was successful, when other Australian clinicians were 

describing difficulty implementing evidence-based bleeding management in their own 

cardiac surgery units.(1) A further goal was to identify �µneed�¶ and to seek knowledge that 

would support those clinicians and organisations facing implementation challenges. 

Reflections from a pragmatic philosophical view on the nature of this problem led to the 

questions: how and why the single site implementation project was successful; if there was a 

national problem (as identified anecdotally by various clinicians working in this field); and, if 

so, what was the reason for the knowledge�±practice gap? In the broader field of 

implementation science, there is an increasing body of work investigating the translation of 

research into practice but no research in the distinctive and complex domain of implementing 

evidence-based bleeding management in cardiac surgery.  
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Aim and Objectives 

The aim of this study was to understand the extent and context of the implementation of 

evidence-based bleeding management in Australian cardiac surgery units.  

The specific objectives were: 

Objective 1. To explain how and why a previously introduced bleeding management program 

at one Australian hospital was successful. 

Objective 2. To quantify current bleeding management practice at a national level and 

compare this to guidelines and literature, and to develop a preliminary understanding of what 

factors would assist clinicians to improve their bleeding management practice. 

Objective 3. �7�R���H�[�S�O�R�U�H���N�H�\���V�W�D�N�H�K�R�O�G�H�U�V�¶���E�H�O�L�H�I�V���D�E�R�X�W���E�D�U�U�L�H�U�V���D�Q�G���I�D�F�L�O�L�W�D�W�R�U�V�����W�K�H�L�U��

experiences, concerns, and successes when implementing evidence-based bleeding 

management strategies in Australian adult cardiac surgery units. 

Research Questions 

The research addressed the following three questions. 

Research Question 1: How and why was the process of implementing a bleeding 

management program in a single-site adult cardiac surgery unit successful?  

Research Question 2: What bleeding management strategies are currently used by clinicians 

in Australian cardiac surgery, and what factors do they perceive would improve their ability 

to deliver best practice? 

Research Question 3: What barriers and facilitators influence the ability of clinicians to 

implement evidence-based bleeding management strategies in adult cardiac surgery programs 

in Australia?  
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Methodological Approach  

This doctoral study employed a pragmatic, multi-phase, mixed methods study design, 

consisting of three phases: qualitative, followed by quantitative, followed by qualitative 

(Figure 1.2). The objectives were underpinned by three theoretical approaches: 

1. Knowledge to Action 

2. Theoretical Domains Framework  

3. COM�±B Model and the Behaviour Change Wheel  

Mixed Methods Research Design 

Mixed methods is a research design involving philosophical assumptions (in this case, 

pragmatism), mixing quantitative and qualitative approaches that guide the collection and 

analysis of data during various phases of the research process.(167,175) Combining 

qualitative and quantitative research provides credible and useful knowledge that would not 

be possible with the use of a single methodology.(167) Quantitative methodologies address 

questions about the magnitude of a problem/effect, causality, or generalisability.(231-233) 

Qualitative research methodologies are used to describe the nature of an individual�¶s or 

group�¶s experience and explore phenomena.(234,235) Teddlie and Tashakkori (171,176) 

�U�H�I�H�U���W�R���P�L�[�H�G���P�H�W�K�R�G�V���U�H�V�H�D�U�F�K���D�V���W�K�H���µ�W�K�L�U�G���P�H�W�K�R�G�R�O�R�J�L�F�D�O���R�U�L�H�Q�W�D�W�L�R�Q�¶���G�U�D�Z�L�Q�J���R�Q���W�K�H��

strengths of both qualitative and quantitative research. Creswell and Plano Clark (167) 

broadly define mixed methods research as the use of both qualitative and quantitative strands 

of data, collected and analysed separately, and integrated, either concurrently or sequentially, 

to address the research question. According to Onwuegbuzie and Combs (236), mixed 

methods research requires at least one quantitative and at least one qualitative analysis.  

Schoonenboom and Johnson consider mixed methods designs must be capable of meeting the 

researchers�¶ questions, objectives, and aims, rather than following from �³a few currently 
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named designs� .́(237, p.128) Various mixed methods typologies exist; however, the multi-

phase model extends beyond the basic designs of convergent, explanatory, exploratory, and 

embedded. Multi-phase mixed methods are useful to examine problems through an iteration 

of sequentially aligned quantitative and qualitative studies where studies build on previous 

learnings to meet an overarching aim.(166,167) Multi -phase mixed methods studies are often 

employed over many years where individual studies are published independently.(166)  

Mixed methods studies are increasingly used in healthcare research to understand the 

phenomena of intersecting contextual variables including social factors, environmental 

structures, use of technology and pharmaceuticals and cost.(238-242) This can be achieved 

through the facilitation and engagement of stakeholders from diverse backgrounds and areas 

of expertise.  

The multi-phase mixed methods paradigm was considered the �µ�E�H�V�W���I�L�W�¶���I�R�U���W�K�L�V���3�K�'���U�H�V�H�D�U�F�K��

to understand the extent and context of implementation of bleeding management practice in 

Australian cardiac surgery units. This was because in order to achieve the aim, both objective 

and subjective knowledge were needed, using a diverse and pragmatic approach to explore 

and understand �µ�Z�K�D�W���Z�R�U�N�H�G�¶ (objective 1), �µ�Z�K�D�W���Z�D�V���K�D�S�S�H�Q�L�Q�J�¶ (objective 2), and �µ�Z�K�D�W��

�Z�D�V���Q�H�H�G�H�G�¶ (objective 3). Analysis of data required inductive and deductive reasoning, with 

results from one phase informing the next, with a sequential building of inferences to explore 

and explain findings. This was followed by integration of the data from all three phases to 

draw meta-inferences. The synthesis of data from qualitative and quantitative studies 

combined the strength of both designs, supporting validity of context and the potential for 

generalisability  of the findings.  
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Philosophical Assumptions 

�3�U�D�J�P�D�W�L�V�P���D�V���D���S�K�L�O�R�V�R�S�K�L�F�D�O���V�\�V�W�H�P���O�H�Q�G�V���L�W�V�H�O�I���W�R���S�U�D�F�W�L�F�D�O���S�U�R�E�O�H�P���V�R�O�Y�L�Q�J���L�Q���W�K�H���µ�U�H�D�O��

world�¶, rather than being built on expectations about the nature of knowledge.(173,174) 

While there are differences in the notions of philosophical pragmatism and what is pragmatic 

(what is efficient, or what works in a given situation), there is of course some overlap in 

meaning. For this doctoral research, three elements of pragmatism were fundamentally 

important and the central tenets grounding this doctoral study: 

1. Actions cannot be separated from the situations and contexts in which they occur. 

2. Actions are linked to consequences and can change (i.e., as situations change, so can 

consequences). 

3. Actions depend on beliefs that are inter-connected rather than isolated (i.e., while 

beliefs are individually unique at the most detailed level, they are socially shared at 

broader levels).(168) 

�$�O�O���S�U�D�J�P�D�W�L�F���U�H�V�H�D�U�F�K���E�H�J�L�Q�V���Z�L�W�K���D���µ�U�H�D�O���Z�R�U�O�G�¶���S�U�R�E�O�H�P���W�R���E�H���D�G�G�U�H�V�V�H�G�����$�V���G�H�V�F�U�L�E�H�G���L�Q��

the introduction, it was the recognition that the implementation of one successful bleeding 

management initiative was not a whole and definitive answer to the implementation of 

bleeding management in the broader Australian context.(1) 

Numerous researchers have stated that pragmatism is orientated to be the �µphilosophical 

partner�¶ of mixed research design where the underlying assumptions provide the essence for 

mixing research methods.(168,230) The world view of this philosophical assumption 

considers realism as a truth that is not arbitrary or irrefutable, more constantly changing, 

reconstructed and dependent on context. Professor John Dewey (1859�±1952), viewed as the 

�µ�I�D�W�K�H�U�¶���R�I���S�U�D�J�P�D�W�L�V�P, considered truth was created from the process of problem 

solving.(243) Within the pragmatic paradigm, the purpose or reason for the research needs to 
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be connected to a set of procedures to address the overarching aim: experiences (beliefs), 

purpose (questions, objectives, aim) and procedures (methods), produces action (research) 

and consequences (findings).(230) (Figure 3.2) The progression through this dynamic 

sequence, by which the results �R�I���D�Q���L�Q�L�W�L�D�O���U�H�V�H�D�U�F�K���S�U�R�M�H�F�W���Z�L�O�O���µ�X�S�G�D�W�H�¶���W�K�H���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I��

the next step of the research, improves and strengthens the methods for addressing 

subsequent phases. 

 

  

Figure 3.1 Pragmatism connecting beliefs with consequences (230) 

(Permission to reproduce image Appendix H) 

Consistent with this paradigm, the overarching research aim to be addressed evolved from 

experiences and beliefs from implementing the bleeding management QI implementation 

project, described in the introduction.(1) 

Overview of Phases 

Phase One  

The objective of this phase was to develop an understanding of bleeding management 

implementation activity occurring at a local level. Therefore, the initial step qualitatively 

explored and explained why a previously implemented single-centre QI initiative to enhance 

bleeding management in adult cardiac surgery was successful.(1) This was achieved using 
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explanatory case study methods described by Yin (244,245), with the KTA model as an 

underpinning theoretical approach. Results of this study were used to inform the development 

of a survey tool for Phase Two. 

Phase Two  

Next, quantification of bleeding management practice at a national level was conducted, 

using a national cross-sectional survey. Thirty-nine questions focused on routine bleeding 

management practices to address pre- and intra-operative care. An open-ended question was 

included to identify what factors clinicians perceived would improve their bleeding 

management practice. Quantitative data were analysed with SPSS (Version 25). Qualitative 

data were analysed thematically with reference to the domains of TDF and COM�±B. The 

rationale for the addition of the qualitative inquiry was to add context to the quantitative 

responses. Inexplicable or unexplained results from the Phase Two quantitative survey 

informed the interview guide in Phase Three. 

Phase Three 

Finally, aspirant clinical perspectives of front-line providers of bleeding management from 

across Australia were explored during semi-structured interviews. Specifically, Phase Three 

�H�[�S�O�R�U�H�G���N�H�\���V�W�D�N�H�K�R�O�G�H�U�V�¶���E�H�O�L�H�I�V���D�E�R�X�W���E�D�U�U�L�H�U�V���D�Q�G���I�D�F�L�O�L�W�D�W�R�U�V�����W�K�H�L�U���H�[�S�H�U�L�H�Q�F�H�V�����F�R�Q�F�H�U�Q�V����

and successes when implementing evidence-based bleeding management strategies in 

Australian adult cardiac surgery units. 

Theoretical Approaches  

Underpinning this doctoral thesis is the theory of implementation science, an emerging 

scientific field of research aiming to facilitate the uptake of evidence-based practice and 

research into regular use by practitioners and policymakers.(246) Implementation science has 

�E�H�H�Q���G�H�I�L�Q�H�G���D�V���W�K�H���³�V�F�L�H�Q�W�L�I�L�F���V�W�X�G�\���R�I���P�H�W�K�R�G�V���W�R���S�U�R�P�R�W�H���W�K�H���V�\�V�W�H�P�D�W�L�F���X�S�W�D�N�H���R�I���U�H�V�H�D�U�F�K��



101 

findings and other evidence-based practices into routine practice, and, hence, to improve the 

quality and effectiveness of health services�´��(152, p.1) This field of research is critical 

because the ability to provide best practice by individual clinicians, institutions, or even 

wider healthcare services does not occur on its own, or even through dissemination of 

evidence or CPGs. Seminal studies suggest only 50% of clinically proven therapies and 

innovations make it into standard practice, and this can take up to 17 years.(150,151,247-249) 

No less important is the knowledge that funders are beginning to recognise that the health 

research dollar (and societal investment) is not being well spent if only 50% of reported 

therapies and innovations make it into standard practice.(246,250-252)  

Theories, models, and frameworks can support those undertaking implementation research by 

providing an objective and validated approach to evaluating, guiding, planning, and 

implementing change. By consciously moving thinking away from implicit assumptions and 

using a more structured and explicit evidence-based approach, the likelihood of achieving 

successful results and conclusions increases. Research without underpinning theoretical 

approaches has �E�H�H�Q���F�R�Q�V�L�G�H�U�H�G���³�D�Q���H�[�S�H�Q�V�L�Y�H���Y�H�U�V�L�R�Q���R�I���W�U�L�D�O���D�Q�G���H�U�U�R�U�´��(253, p.8) A 

plethora of theoretical approaches exist and should be selected to suit the research aim, scope, 

and context. Theoretical approaches shape the way researchers think, and one size might not 

fit all. Three cognitive paradigms guiding implementation research are: 

1. Theories: predictive or explanatory principles or statements to structure a 

�U�H�V�H�D�U�F�K�H�U�¶�V���R�E�V�H�U�Y�D�W�L�R�Q�����X�Q�G�H�U�V�W�D�Q�G�L�Q�J, and explanation of a subject.  

2. Frameworks: do not provide explanations, they categorise and describe phenomena. 

3. Models: can be used to explain, guide, and support, as well as a process to enact 

change.(253,254)  

�$�V���W�K�H���µ�E�H�V�W���I�L�W�¶���I�R�U���W�K�L�V���G�R�F�W�R�U�D�O���U�H�V�H�D�U�F�K, three theoretical approaches were chosen, 

including the KTA, TDF, and COM�±B behavioural change theory within the BCW.(179,192) 
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These approaches provided a way of viewing data through multiple lenses to explore and 

explain the context of bleeding management in Australian cardiac surgery units, bringing 

many pieces of an intricate puzzle to form a reasoned whole.(180)  

Knowledge to Action (KTA) 

In Phase One, the KTA framework was used to simplify, streamline, make sense of 

processes, and understand the translation of evidence into practice.(177,181) (Figure 1.3) The 

KTA is well described in literature to retrospectively examine and explain implementation 

and this approach was employed in Phase One.(182-190,255-258) The framework describes 

how the steps, actions and factors iteratively and organically interconnect directing attention 

to phases that are considered important to describe, understand, and implement 

change.(177,181) 

The cyclic KTA framework represents a combination of components that together integrate 

and describe knowledge creation (inside the circle) and the knowledge action cycle (the 

phases depicted on the outside of the circle). While conceptually these two processes 

(knowledge creation and knowledge action) are distinct, as an applied approach all 

components are dynamic, recognising that knowledge gained from one or many components 

of the action cycle can influence the evidence base.(177) Furthermore, use of the framework 

is iterative, where repeating a phase of the action cycle may be required, and the result of one 

iteration can be used as the starting point for the next iteration. Additionally, the KTA 

framework can be applied in its entirety, with researchers and implementers working together 

throughout the process. Conversely, the framework can also be applied in parts, at different 

time points, and with different phases being undertaken independently by different 

stakeholders.  
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The first step is to identify the problem, and then select the evidence that will address the 

problem. Next the evidence needs to be tailored to the specific context. Barriers to 

implementation should be identified, assessed, and addressed. From the knowledge and 

evidence gathered thus far, tailored interventions can be selected, refined, and implemented 

in a way that has been adapted for the context. Monitoring the use of knowledge is essential 

to understand if the processes that have been implemented are being used. Evaluating 

outcomes and ensuring that any change that has occurred can be sustained complete the 

phases.(177)  

This approach provides a systematic structure to explore and explain interacting and dynamic 

factors that influence implementation, providing focus on what should be included and 

excluded in implementation models.(181-190,255-258) 

Theoretical Domains Framework (TDF) 

Phases Two and Three employed the TDF to identify and categorise behaviour from the 

open-ended question in Phase Two and the semi-structured interviews in Phase Three. The 

TDF was considered the most suitable choice for Phases Two and Three as it provided a 

method for theoretically assessing implementation problems as the basis for future 

intervention development. The TDF framework can be used as a first step to identify and 

categorise a given behaviour (rather than an explanation of how change occurs).(192)  

The TDF was developed from the synthesis of 33 theories and 128 constructs into 14 

validated domains to support the classification and understanding of behaviour. The 14 

domains are: 1. knowledge, 2. skills, 3. social/professional role and identity, 4. beliefs about 

capabilities, 5. optimism, 6. beliefs about consequences, 7. reinforcement, 8. intentions, 9. 

goals, 10. memory, attention, and decision processes, 11. environmental context and 

resources, 12. social influences, 13. emotion, and 14. behavioural regulation.  
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The 14 domains comprise factors covering a range of levels (individual, departmental, 

organisational), including knowledge and skills (i.e., clinician knowledge of CPGs), social 

factors (i.e., interdepartmental collaboration or institutional support), and 

environment/resource factors (i.e., instruments used for diagnosing bleeding at the point of 

care). Using the TDF provides the opportunity to prompt the researcher to consider a wide 

range of scientifically established influences resulting in a granular and complete analysis of 

contextual factors. The 14 domains of the TDF can be linked and integrated with the COM�±B 

framework.  

Capability, Opportunity, and Motivation (COM�±B) Theory of Behaviour Change 

Phases Two and Three employed the COM�±B model as a guide to understanding behaviour 

in context, as it related to the use of evidence-based bleeding management to identify why 

success was realised (or not). The COM�±B model was considered the most useful for this 

doctoral study because it blends synergistically with the TDF, provides the benefit of several 

distinct explanatory components, and is the starting point of intervention development.  

The COM�±B model of behaviour can be used to identify what needs to shift or be modified, 

so that behaviour change interventions can be effective.(179) The model identifies three 

components that need to be present for behaviour to occur: capability, opportunity, and 

motivation. While motivation addresses whether clinicians �Z�L�O�O���R�U���Z�R�Q�¶�W��adopt a particular 

behaviour, capability, and opportunity address whether a clinician �F�D�Q���R�U���F�D�Q�¶�W adopt it. 

Therefore, the COM�±B theorises that for people (clinicians) to perform or engage in a 

behaviour, they must be physically and psychologically capable, have the physical and social 

opportunity to do so, and want or need to (i.e., be motivated).(259) (Figure 1.4) Capability 

�F�R�Y�H�U�V���D���S�H�U�V�R�Q�¶�V���S�V�\�F�K�R�O�R�J�L�F�D�O���D�Q�G���S�K�\�V�L�F�D�O���F�D�S�D�F�L�W�\���W�R���D�G�R�S�W���D���S�D�U�W�L�F�X�O�D�U���E�H�K�D�Y�L�R�X�U����

Opportunity relates to all the external factors that influence behaviour and make it possible. 

Motivation covers the thought processes that direct behaviour. Both capability and 
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opportunity can influence motivation. These components are dynamic and interact over time 

where behaviour can be seen as part of a system with positive and negative feedback loops. 

The COM�±B model is part of a broader schema called the Behaviour Change Wheel 

(BCW).(179) (Figure 1.5) The extension of the COM�±B was created to help knowledge 

brokers move beyond understanding behaviour and toward determining what intervention 

functions need to occur for change to take place.(197) The BCW has the COM�±B at its core 

in green, with nine intervention functions or activities around the centre in red, and seven 

policy categories in grey around the edge that support implementation with intervention 

functions (red) and resultant changed behaviour (green).(193) (Figure 1.5) 

Important elements of the COM�±B model should be noted: 

�x Motivation �D�G�G�U�H�V�V�H�V���Z�K�H�W�K�H�U���F�O�L�Q�L�F�L�D�Q�V���µ�Z�L�O�O���R�U���Z�R�Q�¶�W�¶���H�Q�J�D�J�H���R�U��perform a 

behaviour; capability and opportunity �D�G�G�U�H�V�V���Z�K�H�W�K�H�U���D���S�H�U�V�R�Q���µ�F�D�Q���R�U���F�D�Q�¶�W�¶. 

�x Opportunity and capability �F�D�Q���L�Q�I�O�X�H�Q�F�H���D���F�O�L�Q�L�F�L�D�Q�¶�V���P�R�W�L�Y�D�W�L�R�Q���W�R���S�H�U�I�R�U�P���R�U��

engage in a behaviour. The more capable a clinician feels in engaging or performing 

a behaviour, particularly when coupled with a favourable physical and social 

environment (opportunity), the more likely they are to want (or choose) to do it. On 

the other hand, motivation is likely to be diminished when a behaviour is believed to 

be difficult (whether it actually is or not) and the environment is not supportive. 

To summarise the interconnection of the TDF, COM�±B, and BCW:  

�x The TDF can be used to categorise behaviour  

�x Behaviours categorised to the 14 TDF domains can be linked to the Capability, 

Opportunity, Motivation�±Behaviour model  

�x Intervention functions or activities (from the BCW) can be identified that will 

influence capability, opportunity, and motivation 
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�x Policy categories (BCW) can be identified that support intervention functions and   

potentially change behaviour.(195) 

Methods of each of the three phases will next be explored in more detail.  

Methods�² Phase One 

Research Design 

Phase One used case study methodology to address Research Question 1: How and why was 

the process of implementing a bleeding management program at a single-site, adult cardiac 

surgery unit successful? 

Phase One built on the initial motivation for this thesis to understand how and why 

implementation of the bleeding management program at The Prince Charles Hospital 

(Brisbane, Australia) was successful using case study methods.(1) The case study 

investigated a competitive grant-funded QI initiative to implement bleeding management 

improvements in a single Australian cardiac surgical unit.  

The use of case study methods is the preferred choice of research when:  

(i) The main research questions are how and why 

(ii)  The focus of the study is contemporary, and  

(iii)  Control over behavioural events is not possible.(244) 

Explanatory case studies are used to gain insight and understand events, problems, or 

situations that are new, not well understood or well examined, making case study methods 

suitable to understand the implementation process of a bleeding management QI activity at a 

single Australian site.(244) Understanding how and why decisions are made or 

implementation processes are successful (or not) are just two phenomena that can be 

explored. Case study methods do not influence or manipulate these events, are not limited to 

specific variables, and allow for the intricacy of the process without controlling the 



107 

complexity of study phenomena. As case study methods seek to place the phenomenon of 

interest in its real-life context, it is understood that the case and its context cannot be 

separated and are bound by time, place, and individuals. 

This case study used three embedded units of analysis, including documents, direct 

observation of the clinical environment, and interview data from stakeholder clinicians. Each 

unit of analysis was triangulated for comparison of findings to the case study propositions. 

The propositions were:  

1. A dedicated driver is necessary for grounding, ownership, and to facilitate 

knowledge translation 

2. Strong, supportive leadership influences the success of implementation 

3. Change in workflow requires tools and supportive processes to be used and accepted 

4. Clinical and non-clinical staff influence the process of implementation. 

Data Collection 

�,�Q���O�L�Q�H���Z�L�W�K���<�L�Q�¶�V case study methods (244), data for Phase One were derived from 

documents, direct observation of the local implementation environment, and clinical 

narratives from interviews. The study site project implementation team were consulted 

regarding where data could be obtained from and what data might contribute to explanation 

building.  

Documents 

All documents were collected from the study site including hard copy documents from the 

implementation project folder scanned to PDF and electronic documents obtained from the 

on-line storage drive inclusive of a project-specific electronic folder with subfolders 

including: 

�x Administration 
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�x Bleeding management tools 

�x Data  

�x Education 

�x Emails 

�x Ethics 

�x Executive 

�x File notes 

�x Grant reporting 

�x Clinical practice guidelines 

�x Meetings and minutes 

�x Project plan 

�x Reports 

�x Research 

�x SEED grant 

A hard copy diary and e-calendar diary were also reviewed. The final number of relevant 

documents reviewed was 142.  

Direct Observation 

Three hours of direct observation over two sessions were conducted. During the observation 

sessions, notes were taken regarding: 1. structural inputs, including infrastructure, the 

availability of educational resources and process tools to support bleeding management; and 

2. the use of tools and aids including bleeding management algorithms, viscoelastic 

haemostatic assays, and platelet function testing. Staff were informed about the observation 

and were requested to perform as they would normally. Descriptive as well as reflective 
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observations were recorded in the field notes, with a focus on aspects of the environment that 

could be considered barriers or facilitators to conducting effective bleeding management.  

Interviews 

A study-specific interview guide was developed with questions grouped as they related to the 

action phases of the KTA cycle and the study propositions. Sixteen interview questions were 

pilot-tested for face and content validity, with clinicians identified as key stakeholders 

(cardiac surgeons, anaesthetists, perfusionists, blood management nurses, and nurse unit 

managers/directors). Modifications were made based on feedback and were primarily 

restructuring of questions to improve clarity. After obtaining informed consent, nine 

individual, face-to-face, semi-structured interviews lasting approximately 30 minutes were 

conducted by the doctoral student with the key stakeholders not included in the pilot 

interviews. Appendix I 

Data Collation 

All data were collated in a study database (NVivo11, QSR International) to maintain a chain 

of evidence forming the development of a comprehensive and chronological synopsis of the 

case.(254,260) NVivo is a software tool for screening, data extraction, synthesis, and 

analysis. This type of tool (others are available) is important to ensure data demonstrating the 

complexity of clinicians�¶ experiences are presented in a format that is recognised and 

repeatable by the proponents of both the qualitative and quantitative community. Often, large 

volumes of data are collected in qualitative research, and the need for a repository for this 

data (i.e., interview transcripts, documents, pictures, file notes), as well as a method for 

collation, synthesis, and analysis is important for the primary researcher, but also for validity 

and reproducibility. NVivo has various functions to allow for efficient and effective sorting 

and arranging of information, recording decisions, making file notes, coding data with the 
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development and modification of categories and themes, and the development of concept 

maps. The NVivo software tool was chosen for this mixed methods research because of its 

known ability to improve rigour for conducting and reporting.(261) 

Data Analysis 

All three data sources (documents, direct observation, clinical narratives) were considered 

(triangulation approach), and the KTA action cycle was used to identify themes and guide 

analysis. The KTA framework is somewhat unique and valuable in that it not only 

acknowledges and conceptualises the creation and synthesis of knowledge but also supports 

actions for guiding the implementation and translation of knowledge into practice. The KTA 

action cycle was chosen as a framework for this phase of the research because it provided a 

model for: 1. retrospectively analysing the progression of knowledge into clinical practice; 

and 2. prospectively by clinicians as a practical guide to implement change and apply 

knowledge in a real-world way.  

Initial data evaluation was related to time-series analysis to track change over time. Data 

were examined to understand the historical context and expectations from the grant funding 

body, clinicians, and the organisation. Data were then sorted into categories and themes, and 

as more data were collected these themes were expanded or collapsed. The QI time-period 

analysed by the case study extended from October 2011 to July 2013. This covered the time 

period from the initiation of the QI concept until completion of the project.  

Document Analysis 

Primary goals of document analysis were to use excerpts, statements, quotations, or entire 

paragraphs to reconstruct the evolution of the QI, provide background and context, uncover 

meaning, and develop insight into the underlying motivation, mindset, and the vision of the 

core group of clinicians who pioneered the project, as well as those who were subsequently 
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and peripherally involved. Included documents were collated in NVivo 11 and manually 

searched by: 1. skimming the initial preliminary examination to identify which documents 

required more in-depth review; 2. reading a thorough revision of selected documents; and 3. 

interpretation, including thematic analysis for identification of emerging themes.(262) This 

process resulted in data categorised in NVivo 11 nodes for analysis according to the phases of 

the KTA cycle, implementation activities, barriers and enablers, and specific roles, as well as 

the study propositions. 

Analysis of Direct Observation 

Field notes were uploaded into NVivo 11 and coded according to the categories described for 

document analysis, with additional categories including types of infrastructure, educational 

resources and tools, and the use of tools and aids.  

Analysis of Interview Data 

Interviews were taped, transcribed, and imported into NVivo 11.(254,260) Data were 

analysed using thematic analysis, as per the following: 1. verbatim transcription; 2. 

meaningful words, phrases and patterns elucidated, and codes generated; 3. codes combined 

into themes; 4. interview data reviewed in relation to themes; and 5. themes defined and 

named.(262) This process was performed independently by two researchers (BP, YLF �± one 

of the PhD supervisors) and compared. Where disagreement with codes/themes occurred, 

explanation and clarification supported reaching a consensus. Member checking validation 

was achieved whereby a summary of themes were provided to participants, who confirmed 

these reflected their experience. 

Reflexivity 

In the Phase One case study, the PhD student as an interpretive researcher employed 

reflexivity in an attempt to maintain a values-neutral position. Understanding processes 
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�L�Q�Y�R�O�Y�L�Q�J���V�R�F�L�D�O���V�W�U�X�F�W�X�U�H���U�H�T�X�L�U�H�V���µ�V�W�H�S�S�L�Q�J���L�Q�V�L�G�H�¶���W�K�H���Z�R�U�O�G���R�I���W�K�R�V�H���F�U�H�D�W�L�Q�J���L�W where the 

researcher must view their own beliefs in the same way as those held by the research 

participants.(263) This reflexive behaviour involves the researcher being aware constantly of 

how personal clinical experiences and knowledge could potentially influence data collection 

and analysis.(264-266) During this phase, techniques included referring to the experience of 

others reported in the literature, having more than one researcher involved in data analysis, 

member checking, and regular meetings and discussion with the candidate�¶s supervisors 

across the entire research p�K�D�V�H�����7�K�H���U�H�I�O�H�[�L�Y�H���S�U�R�F�H�V�V���D�O�V�R���U�H�T�X�L�U�H�V���U�H�Y�H�D�O�L�Q�J���W�K�H���V�W�X�G�H�Q�W�¶�V��

motivation for the study, so the reader can understand the reasoning behind the interpretations 

and potentially critique them.  

Ethical Considerations 

The case study was approved by the institutional Human Research Ethics Committee at The 

Prince Charles Hospital (HREC/16/QPCH/103) and Griffith University (2016/598). A 

password-protected computer was used to store data with the study software only able to be 

accessed by the researcher and the supervisor involved in data analysis. Data will be stored 

for �³5 years after the end of the year of publication of the last refereed publication that is 

based on the data�´���D�V���S�H�U���*�U�L�I�I�L�W�K���8�Q�L�Y�H�U�V�L�W�\���³�6�F�K�H�G�X�O�H���R�I���5�H�W�H�Q�W�L�R�Q�D�O���3�H�U�L�R�G�V���I�R�U���5�H�V�H�D�U�F�K��

Data and Primary Materials�´��(267)  

Summary 

This study was undertaken to examine and explain how and why a single site was able to 

implement a bleeding management program with published success.(1) The methods used to 

address this question allowed viewing the data from a pragmatic and philosophical 

perspective, with human and social contributions to knowledge that were relative and 

contextual. The Phase One study was a necessary preliminary step to understand a contextual 
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implementation process, including elements that were valuable, effective, beneficial, 

impractical, or unrealistic, to address the overall aim of the study and guide the development 

of the methods for Phases Two and Three. 

Methods�² Phase Two 

Research Design 

Phase Two used a cross-sectional national survey to address Research Question 2: What 

bleeding management strategies are currently used by clinicians in Australian cardiac 

surgery, and what factors do they perceive would improve their ability to deliver best 

practice? 

Gaining insight into the implementation of bleeding management QI to improve practice at 

local level in Phase One was the first step; following on, it was necessary to quantify to what 

extent clinicians were providing evidence-based bleeding management nationally. By 

understanding what evidence-based bleeding management strategies were being used, it was 

then possible to establish if the uptake may be linked to nuances of the individual strategies 

and/or their ease of use and/or implementation. For example, would the implementation of an 

inexpensive medication (TXA), which has high level evidence, be less problematic than the 

introduction of a diagnostic instrument that has moderate level evidence but requires a 

significant amount of infrastructure, input/contribution/education from a multidisciplinary 

perspective?  

Therefore, the objective of Phase Two was to quantify current bleeding management practice 

at a national level and compare this to guidelines and literature. To coalesce th�H���µ�H�[�W�H�Q�W�¶���Z�L�W�K��

context of bleeding management it was important in this phase to develop a preliminary 

understanding of what factors would assist clinicians to improve their bleeding management 
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practice. These objectives were accomplished with the use of a national cross-sectional 

survey.  

The use of survey methodology supports the construction of a quantitative description of a 

population from a sample of data, which can then be used to describe and explain information 

relevant to the research question.(268) However, as this doctoral research sought to 

understand the use of evidence-based bleeding management strategies in the context of 

implementation, the construction of the Phase Two survey included an open-ended question: 

�³�:�K�D�W���Z�R�X�O�G���D�V�V�L�V�W���\�R�X���W�R���L�P�S�U�R�Y�H���E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W���Z�L�W�K���F�D�U�G�L�D�F���V�X�U�J�H�U�\���S�D�W�L�H�Q�W�V�"�´�� 

Recruitment and Sample  

Perspectives were sought from key clinical stakeholders including cardiac surgeons, cardiac 

anaesthetists, and perfusionists. These key stakeholders are the primary providers, 

contributors, and influencers of bleeding management in cardiac surgery and therefore best 

placed to answer the Phase Two research questions.  

To facilitate this, the survey was approved and distributed by the Australian and New 

Zealand Society of Cardiothoracic Surgery (ANZSCTS), Australian and New Zealand 

College of Anaesthetists (ANZCA), and the Australian and New Zealand College of 

Perfusionists (ANZCP). On behalf of the researcher, these professional bodies sent a 

recruitment email which included an invitation to participate, a plain language statement that 

explained the survey objective, a web-link to the participant information sheet and hyperlink 

to the online survey. Consent was implied by participants moving through the eligibility 

criteria, participant involvement, requirements, and rights information. The survey was 

designed to be completed on-line; however, a printable version was made available on 

request. Estimated time for completion of the survey was 10�±15 minutes.  
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All ANZSCTS consultant members and all ANZCP clinical perfusionists were included. 

ANZCA have a larger membership and aim to limit survey fatigue for their group; therefore, 

invitations were sent only to the anaesthetists belonging to the special interest group that 

includes cardiac, thoracic, perfusion, and vascular anaesthetists. Responses from vascular and 

thoracic anaesthetists were excluded from the analysis, as were responses from consultants 

practising in New Zealand. Data collection was undertaken between November 2017 and 

March 2018. 

Survey Development  

The 40-item, self-administered, anonymous, open questionnaire was developed within the 

university-hosted web-based platform LimeSurvey.(269) The questionnaire was developed 

from survey instruments previously validated for blood management and aligned with 

bleeding management strategies from literature, CPGs, expert opinion, and discussion among 

authors.(129,270) The combination of these elements allowed for a comprehensive, evidence-

based, relevant, and real world survey instrument. Thirty-nine closed-ended questions 

focused on routine bleeding management practices by individual clinicians to address pre-

operative risk management and intra-operative care. An �µOther�¶ check box allowed text data 

to be entered if respondents wished to supply additional comments on their practice; this was 

added to accommodate the heterogeneity within cardiac surgery procedures. Survey questions 

covered topics of: demographics including occupation, hospital type, and post code (n = 6); 

supporting committees and staff (n = 2); pre-operative management (n = 6); and intra-

operative management (n = 25). There was one open-ended question at the end of the survey: 

�³�:�K�D�W���Z�R�X�O�G���D�V�V�L�V�W���\�R�X���W�R���L�P�S�U�R�Y�H���E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W���Z�L�W�K���F�D�U�G�L�D�F���V�X�U�J�H�U�\���S�D�W�L�H�Q�W�V�"�´��

This question aimed to gain preliminary �L�Q�V�L�J�K�W���L�Q�W�R���S�D�U�W�L�F�L�S�D�Q�W�V�¶���S�H�U�F�H�S�W�L�R�Q�V���R�I���E�D�U�U�L�H�U�V���R�U��

facilitators that impact their ability to manage bleeding or implement improvement strategies 

in their current environment to inform Phase Three.  
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The survey was tested for face and content validity with a convenience sample of 10 expert 

clinicians and researchers not involved in the survey development. Based on feedback, some 

modifications were made primarily regarding use of language, with a final review by the 

authors prior to distribution. (Appendix J) 

Data Analysis 

Survey Questions 

Survey data were imported into SPSS (v.25.0) for coding and statistical analysis.(271) 

Descriptive statistics (frequency distributions and percentages) were used to summarise the 

categorical data collected in terms of demographic and clinical characteristics of the cardiac 

surgery units, patient cohorts, and reported bleeding management strategies. Results were 

excluded from analysis if respondents completed less than 50% of the survey, as they were 

considered not to contain enough data to meet the study objectives.  

Open-ended Survey Question 

For the purpose of consistent coding, a coding guide was developed, based on the published 

definitions and concepts of the TDF domains. (Appendix K) The TDF provides a method to 

categorise behaviour in the first instance, and then facilitates an understanding of clinical 

behaviours around evidence-based guidelines.(260) Use of the TDF to identify factors 

influencing bleeding management was then mapped to the COM�±B model for designing 

interventions to improve practice.(178) This combination of theoretical constructs has been 

used in a variety of settings to understand, explain, and improve practice, but has not 

previously been used in cardiac surgical bleeding management.(195,272)  

Data were imported into NVivo 12 (QSR International). Initially, responses to the open-

ended question were read to achieve an understanding of the data and to separate statements 

that contained more than one theme. Statement excerpts were coded into the 14 domains of 
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the TDF with a recursive process following a thematic analysis approach.(254,260) 

Additionally, data coded to the TDF domains were linked and mapped to the COM�±B model. 

Data were also identified and coded as barriers or facilitators that influence behaviours. To 

support analysis, the NVivo software organises data into the number of references or 

occurrences attributable to themes or beliefs. The entire analytic process was achieved by two 

researchers (BP, SK �± one of the PhD supervisors) and discrepancies were resolved through 

discussion. 

Ethical Considerations 

The study was approved by the Human Research Ethics Committees from The Prince Charles 

Hospital (HREC/17/QPCH/340), Griffith University (2017/590), and University of Sunshine 

Coast (S171105), and carried out in accordance with the principles of the Declaration of 

Helsinki. Participation was voluntary, and confidentiality and anonymity were protected. 

Completion of the survey implied consent; therefore, formal written consent was not 

required. This was explained in the initial invitation, as were the details of the anonymisation; 

the LimeSurvey tool allows participant access via a link that does not record or save the IP 

address or URL. Data will be stored for �³5 years after the end of the year of publication of the 

last refereed publication that is based on the data�  ́�D�V���S�H�U���*�U�L�I�I�L�W�K���8�Q�L�Y�H�U�V�L�W�\���³�6�F�K�H�G�X�O�H���R�I��

Re�W�H�Q�W�L�R�Q�D�O���3�H�U�L�R�G�V���I�R�U���5�H�V�H�D�U�F�K���'�D�W�D���D�Q�G���3�U�L�P�D�U�\���0�D�W�H�U�L�D�O�´��(267) No individual or cardiac 

surgery unit involved in the survey was identifiable in the publication. 

Summary 

The Phase Two survey quantified the extent of compliance with evidence-based bleeding 

management strategies in Australian cardiac surgery units and how nuances of those 

strategies may have had an impact on the stakeholder clinicians�¶ ability to use them in 

practice. This was achieved by using survey methodology with the inclusion of an open-
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ended question to potentially capture respondent thought�V�¶ linking what they currently 

practised, what they would like to do, and any barriers related to the use of specific CPG 

recommendations. This was an important step to contribute to the overall aim of the study, to 

understand the extent and context of the implementation of evidence-based bleeding 

management in Australian cardiac surgery units. The results from Phase Two informed the 

�G�H�Y�H�O�R�S�P�H�Q�W���R�I���D�Q���L�Q�W�H�U�Y�L�H�Z���J�X�L�G�H���W�R���H�[�S�O�R�U�H���V�W�D�N�H�K�R�O�G�H�U�V�¶���E�H�O�L�H�I�V���Dbout barriers and 

facilitators, their experiences, concerns, and successes when implementing evidence-based 

bleeding management strategies in Australian adult cardiac surgery units. 

Methods�² Phase Three 

Phase Three used semi-structured interviews to address Research Question 3: What barriers 

and facilitators influence the ability of clinicians to implement evidence-based bleeding 

management strategies in adult cardiac surgery programs in Australia?  

Research Design 

After gaining an understanding of implementation at local level (Phase One), the extent of 

compliance with evidence-based practice and the nuances related to those strategies and 

implementation (Phase Two), it was necessary to explore stakeholder views in more in more 

depth. Therefore, the o�E�M�H�F�W�L�Y�H���R�I���3�K�D�V�H���7�K�U�H�H���Z�D�V���W�R���H�[�S�O�R�U�H���N�H�\���V�W�D�N�H�K�R�O�G�H�U�V�¶���E�H�O�L�H�I�V���D�E�R�X�W��

barriers and facilitators, their experiences, concerns, and successes when implementing 

evidence-based bleeding management strategies in Australian adult cardiac surgery units. 

Results from the Phase Two single open-ended survey question served to inform the 

development and construction of the methods for the Phase Three semi-structured interviews. 

Semi-structured interviews are considered both a data collection strategy and a research 

method. Semi-structured interviews are particularly suited to mixed methods research as they 
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can be used to accommodate a variety of philosophical elements. They can be used to assess, 

confirm, disprove, validate, and elaborate on existing knowledge, as well as produce new 

knowledge.(273)  

In this phase of the doctoral research, use of open-ended interview questions provided 

consistency whereby participants were asked identical questions, but constructed in an open-

ended fashion that allowed the participants to contribute contextually, with as much or as 

little narrative as they wished. This allowed the researcher to follow up with probing 

questions to record the participant�V�¶ viewpoints and experiences more fully.  

Theoretical Framework and Interview Schema 

Two theoretical models of behaviour change were employed to provide both theoretical and 

pragmatic guidance for this study: the TDF and the COM�±B model.(178) The interview topic 

guide was based on the TDF, an analytical framework using 14 domains to view and 

categorise cognitive, affective, and social and environmental influences on behaviour. The 

TDF-based interview topic guide was developed and refined through discussion with the 

study team and pilot testing with a surgeon, an anaesthesiologist, and perfusionist. Open-

ended questions were used, and the number of questions ranged from one to three for each 

TDF domain. Follow-up prompts were included when necessary to address specific 

constructs within the domains. Data categorised with the TDF framework were distilled and 

linked with the three key domains of the COM�±B model, which was then used to analyse and 

understand behaviour. These COM�±B components are at the centre of the behaviour change 

wheel and include: Capability (physical and psychological), Opportunity (physical and 

social), and Motivation (automatic and reflective).(195,272,274) 
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Participants 

Participants included cardiac surgeons, cardiac anaesthesiologists, and clinical perfusionists. 

A combination of convenience and snowball sampling techniques was used to recruit 17 

clinicians.(58) Participants from the Phase Two survey were asked to email their interest in 

participating in a future qualitative interview study. Based on the threshold for data saturation 

in previous studies with healthcare clinicians and using the TDF, it was projected that 12 to 

18 interviews would be required.(275) The final sample size was confirmed through data 

saturation, which was considered to have occurred when no new data were identified in three 

successive interviews. Invitation letters, study information sheets, and a consent form were 

sent via email inviting 23 clinicians to participate in interviews. If no response was received 

after a week, a second email was sent. The primary reason for non-participation was lack of 

time or scheduling issues. 

Data Collection 

Semi-structured interviews with cardiac surgeons, cardiac anaesthetists, and perfusionists 

were undertaken in quiet private offices between November and December 2018. Brief 

introductions took place prior to the interview before the consent document (emailed to 

participants at recruitment) was reviewed and signed. In-depth interviews projected to last 

between 30 and 45 minutes were conducted by the PhD student and audio-recorded with two 

devices in case of equipment failure. Open-ended questions were used to encourage 

participants to explore their experiences and specific instances with managing or 

implementing bleeding management, including barriers and facilitators.(193) (Appendix L) 

Data Analysis 

For the purpose of consistent coding, a coding guide was developed, based on the published 

definitions and concepts of the TDF domains. (Appendix K) The 17 audio-recorded 



121 

interviews were transcribed verbatim via a medical transcription service and imported into 

the qualitative data analysis software package NVivo 12 (QSR International).(276) Excerpts 

were coded into the main domains of the TDF using theory-based content analysis by the 

PhD student. In the next stage, specific beliefs including barriers and facilitators were 

collated, defined, and grouped into sub-themes under each domain. The NVivo software 

organises data into the number of references or occurrences attributable to participants. 

�)�X�U�W�K�H�U���D�Q�D�O�\�V�H�V���Z�H�U�H���S�H�U�I�R�U�P�H�G���W�R���F�R�P�S�D�U�H���L�Q�W�H�U�Y�L�H�Z�H�H�V�¶���V�W�D�W�H�P�H�Q�W�V���E�\���K�Rspital type 

(public/private, metropolitan/regional). A second and third member (YLF and SK) 

independently analysed the interviews (approximately 65% and 35% respectively) to ensure 

reliability of the coding guide. All coding was discussed and agreed upon by the study team. 

The research team met several times to refine categories and clarify any issues. Memos were 

used to record relevant discussions and coding notes. 

Criteria were developed to determine which domains of the TDF were relevant: both 

qualitatively�² where specific beliefs were coded frequently within a domain�² and 

quantitatively�² where domains contained strong beliefs regarding barriers/facilitators to 

practising and implementing evidence-based bleeding management. Relevance was 

considered to be achieved when domains met both criteria.  

Member Checking 

Following the data analyses, all participants were given the opportunity to review the 

synthesised member check document. Member checking provided participants with the 

opportunity to add clarification or new information and prioritise the inferences, emerging 

concepts, and initial themes. No participant responded querying the data, requesting 

clarification or more information.  
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Ethical Considerations 

The study was approved by the Human Research Ethics Committees from The Prince Charles 

Hospital (HREC/17/QPCH/340), Griffith University (2017/590), and University of Sunshine 

Coast (S171105), and carried out in accordance with the principles of the Declaration of 

Helsinki. Participation was voluntary, confirmed on signing the consent form, and 

confidentiality and anonymity were protected. Data will be stored for �³5 years after the end of 

the year of publication of the last refereed publication that is based on the data�´���Ds per 

�*�U�L�I�I�L�W�K���8�Q�L�Y�H�U�V�L�W�\���³�6�F�K�H�G�X�O�H���Rf Retentional Periods for Research Data and Primary 

�0�D�W�H�U�L�D�O�´��(267) No individual or cardiac surgery unit involved in the survey was identifiable 

in the publication. 

Summary 

The Phase Three semi-structured interview study provided a comprehensive understanding of 

barriers and facilitators facing surgeons, anaesthetists, and perfusionists implementing 

improved bleeding management practice in Australian cardiac surgery units, using 

theoretically grounded frameworks (TDF and COM�±B model). The interview study was the 

final step in this thesis and explored compliance with bleeding management therapies through 

�V�W�D�N�H�K�R�O�G�H�U�V�¶���E�H�O�L�H�I�V�����H�[�S�H�U�L�H�Q�F�H�V, and concerns when implementing evidence-based bleeding 

management strategies.  

Mixed Methods Research Integration  

Fetters and Molina-Azorin define integration �D�V���³�O�L�Q�N�L�Q�J���T�X�D�O�L�W�D�W�L�Y�H���D�Q�G���T�X�D�Q�W�L�W�D�W�L�Y�H��

approaches and dimensions together to create a new whole or a more holistic understanding 

�W�K�D�Q���D�F�K�L�H�Y�H�G���E�\���H�L�W�K�H�U���D�O�R�Q�H�´��(235, p.293) In this PhD study, integration provided meta-

inferences derived from the findings from all three phases.(235)  
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An NVivo project file was created with data from all phases and was used for the integrated 

analysis.(276) NVivo software offered a framework method that was connected over five 

stages: 1. reading and becoming familiar with the imported data; 2. development of a 

thematic framework, where categories were developed and refined; 3. systematically 

applying the thematic framework to the data; 4. data were copied from the original imported 

format and organised according to themes; and 5. findings were interpreted to provide 

explanations for the objectives and overarching aim.  

Findings were mapped to the COM�±B behaviour change model and presented as joint display 

comparisons following the typology and characteristics from the mixed methods 

literature.(235,241,242,277) Joint display comparisons assist the researcher (and the reader) 

by providing structure to analyse and help understand the integrated analysis and associated 

inferences.(278) Within this typology, four predominant possibilities of data comparison with 

�F�R�Q�F�O�X�V�L�R�Q�V���G�U�D�Z�Q���D�E�R�X�W���W�K�H���µ�I�L�W�¶���R�I���W�K�H���G�D�W�D���L�Q�W�H�J�U�D�W�L�R�Q���L�Q�F�O�X�G�H���� 

1. confirmation:  when findings are confirmed 

2. complementary: when findings are different but do not conflict 

3. expansion:  when findings require further exploration 

4. discordance:  when findings are in conflict.(234,279)  

The aim (and challenge) of this final step was achieving rigorous and consistent integration to 

develop a holistic understanding that was greater than the sum of the individual and distinct 

qualitative and quantitative findings of the included studies.(277,279)  

Chapter 3 Summary 

This chapter has outlined the processes used to inform the three research phases and 

discussed the underlying methodological frameworks and theoretical approaches that 

prefaced the methods and combined to address the overarching aim. Justification and details 



124 

of the chosen methods were described, including how the data were collected, collated, and 

analysed in a reliable and valid way. Phase One described the case study methods used to 

understand the implementation of a bleeding management QI activity at a local level and 

informed the development of a survey tool used in Phase Two. The methods used to quantify 

practice at a national level through the use of the cross-sectional national survey were 

described, as were the methods for the semi-structured interviews used to understand the 

perspectives of front-line clinicians. Integration of the data, essential and central to mixed 

methods studies, was described. Ethical conduct and considerations were presented. The 

KTA, TDF, and COM�±B model, conceptual frameworks embedded within the mixed 

methods design, provided important guidance across the three phases as a reminder that truth 

can be discovered and constructed. Chapter 4 contains a published manuscript describing the 

findings of the Phase One case study.  
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 �²  Results of Phase One 

Introduction  

This chapter presents the results of Phase One, an explanatory case study. The chapter 

contains an introduction, one co-authored publication published in the peer-reviewed journal 

Australian Critical Care (IF: 2.5, H Index 33), and a chapter summary.  

This publication presents a unique and in-depth analysis of the process, timeline, and 

implementation outcomes of a quality improvement activity employed to change practice and 

improve outcomes related to bleeding management in single-centre adult cardiac surgery unit. 

The objective for this phase of the research was to understand how and why the process of 

implementing a bleeding management program in an adult cardiac surgery unit was 

successful. 

Phase One comprised the first stage of the multi-phase mixed methods model used in this 

body of work to achieve the overarching aim. This initial qualitative study was unique in that 

no other research has been identified using any qualitative method to investigate 

implementation activities within the context of bleeding management in cardiac surgery.  

As this publication has been peer reviewed and published, no further changes are possible to 

the work. (Appendix B) 

Thesis Publication 2 

The bibliographic details including all authors, are:  

Pearse BL, Rickard CM, Keogh S, Lin Fung Y. A retrospective explanatory case study of the 

implementation of a bleeding management quality initiative in an Australian cardiac surgery 

unit. Australian Critical Care. 2019;32(2):92-9. 
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Abstract  

Background 

Bleeding management in cardiac surgery is challenging. Many guidelines exist to support 

bleeding management; however, literature demonstrates wide variation in practice. In 2012, a 

quality initiative was undertaken at The Prince Charles Hospital, Australia to improve 

bleeding management for cardiac surgery patients. The implementation of the quality 

initiative resulted in significant reductions in the incidence of blood transfusion, re-

exploration for bleeding; superficial leg and chest wound infections; length of hospital stay, 

and cost. Given the success of the initiative, we sought to answer the question: �³How and 

why was the process of implementing a bleeding management quality initiative in the cardiac 

�V�X�U�J�H�U�\���X�Q�L�W���V�X�F�F�H�V�V�I�X�O�"�´ 

Methods 

A retrospective explanatory case study design was chosen to explore the quality initiative. 

�$�Q�D�O�\�V�L�V���R�I���W�K�H���H�Y�L�G�H�Q�F�H���Z�D�V���U�H�Y�L�H�Z�H�G���W�K�U�R�X�J�K���3�K�D�V�H�V���R�I���W�K�H���µ�.�Q�R�Z�O�H�G�J�H���W�R���$�F�W�L�R�Q�¶���S�O�D�Q�Q�H�G��

change model. Data was derived from: 1. document analysis, 2. direct observation of the local 

environment, 3. clinical narratives from interviews, and analysed with a triangulation 

approach. The study period extended from 10/2011 to 6/2013. 

Results  

Results demonstrated the complexity of changing practice, as well as the significant amount 

of dedicated time and effort required to support individual, department and system wide 

change. Results suggest that while many clinicians were aware of the potential to apply 

improved practice, numerous barriers and challenges needed to be overcome to implement 

change across multiple disciplines and departments. 
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Conclusions 

The key successful components of the QI were revealed through the case study analysis as: 1. 

an appropriately skilled project manager to facilitate the implementation process; 2. tools to 

support changes in workflow and decision making including a bleeding management 

treatment algorithm with point of care coagulation tests; 3. strong clinical leadership from the 

multidisciplinary team; and 4. the evolution of the project manager position into a perpetual 

clinical position to support sustainability. 

Keywords: Bleeding Management, Quality Initiative, Cardiac Surgery, Explanatory Case 

Study 

Introduction  

Bleeding management in cardiac surgery faces challenges with an aging population, complex 

procedures, augmented co-morbidities, and increased use of anticoagulants and antiplatelet 

agents.(1,280) Risk of bleeding is high and blood transfusion is a commonly relied on 

treatment option. Accumulating evidence questioning the efficacy of blood transfusion and 

association with adverse events remain a concern.(1,27,118,281) Moreover, a reduction in 

transfusion of all blood products with appropriate bleeding management strategies has been 

associated with reduced morbidity, mortality and cost.(1,23,282,283) In 2012, The Prince 

Charles Hospital ((TPCH), 560 bed, tertiary referral centre), in Brisbane, Australia 

implemented a quality initiative (QI) to improve the management of bleeding for cardiac 

surgery patients. The QI was supported by the cardiac, anaesthesia, perfusion, and ICU 

departments at TPCH, where approximately 1200 primary cardiac surgery procedures are 

performed annually. Eight cardiac surgeons, 12 anaesthetists, 10 ICU consultants, 7 

perfusionists, 20 anaesthetic technicians and 228 nurses were directly involved in providing 

patient care.  
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The implementation of a bundle of evidence-based bleeding management strategies as part of 

the QI resulted in statistically significant reductions in the incidence of allogeneic blood 

transfusion, re-exploration for bleeding; superficial leg and chest wound infections; length of 

hospital stay, and cost.(1) Given the success of the bleeding management QI, we sought to 

answer the question, �³�+�R�Z���D�Q�G���Z�K�\���Z�D�V���W�K�H���S�U�R�F�H�V�V���R�I���L�P�S�O�H�P�H�Q�W�L�Q�J���D���E�O�H�H�G�L�Q�J��

management QI in the TPCH adult cardiac surgery unit during the financial year of 2012-

�������������V�X�F�F�H�V�V�I�X�O�"�´���7�K�H���S�X�U�S�R�V�H���R�I���W�K�L�V���S�D�S�H�U���Z�D�V���W�R���G�H�V�F�U�L�E�H���W�K�H���U�H�V�X�O�W�V���R�I���W�K�H���F�D�V�H���V�W�X�G�\��

undertaken to understand and explain the implementation process used to support the change 

in practice, and factors that influenced that process.  

Methods 

Design 

A retrospective, single, explanatory case study design was chosen to explore the QI.(1) The 

case study was approved by the institutional HREC (HREC/16/QPCH/103) and Griffith 

University HREC (2016/598). 

Data Analysis 

�,�Q���O�L�Q�H���Z�L�W�K���<�L�Q�¶�V���P�H�W�K�R�G�V�����G�D�W�D���I�R�U���W�K�L�V���V�W�X�G�\���Z�D�V���G�H�U�L�Y�H�G���I�U�R�P�����������G�R�F�X�P�H�Q�W���D�Q�D�O�\�V�L�V; 2. 

direct observation of the local implementation environment; and 3. clinical narratives from 

interviews.(244) Multiple data were collated in a study database to maintain a chain of 

evidence forming the development of a comprehensive and chronological synopsis of the 

case. All three data sources were considered (triangulation approach), and the Knowledge to 

Action (KTA) action cycle was used to identify themes and guide data analysis. (Figure 1.3)  

The KTA framework is somewhat unique and valuable in that it not only acknowledges and 

�F�R�Q�F�H�S�W�X�D�O�L�V�H�V���W�K�H���µ�F�U�H�D�W�L�R�Q�¶���D�Q�G���µ�V�\�Q�W�K�H�V�L�V�¶���R�I���N�Q�R�Z�O�H�G�J�H����but it �D�O�V�R���V�X�S�S�R�U�W�V���µ�D�F�W�L�R�Q�V�¶���I�R�U��

guiding the implementation and translation of knowledge into practice.(245) The KTA 
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�µ�D�F�W�L�R�Q���F�\�F�O�H�¶���Z�D�V���F�K�R�V�H�Q���D�V���D���I�U�D�P�H�Z�R�U�N���E�H�F�D�X�V�H������. it provides a model for analysing the 

progression of knowledge into clinical practice; and 2. it can be used as a practical guide to 

apply knowledge in a real-world way. The QI time-period analysed by the case study 

extended from October 2011 to July 2013. 

1. Document Analysis  

Primary goals of document analysis were to: 1. reconstruct of the evolution of the QI; 2. 

provide background and context; 3. uncover meaning; and 4. develop insight into the 

underlying motivation, mindset and the vision of the core group of clinicians who pioneered 

the project, as well as those who were subsequently involved.(244,284) To achieve this the 

following documents was collated: project reports, meeting minutes, group/ad hoc emails, 

diary entries, e-calendar appointments, in-service records, questionnaire responses and 

morbidity/mortality meeting data. Analysis of these documents included: 1. skimming, the 

initial preliminary examination to identify which documents required more in-depth review; 

2. reading, a thorough revision of selected documents; and 3. interpretation, including 

thematic analysis for identification of emerging themes.(284) Documents were then 

categorised for analysis according to the Phases of the KTA action cycle. 

2. Direct Observation 

Direct observation of the QI context comprised of 1. structural inputs, including 

infrastructure, the availability of educational resources and process tools to support bleeding 

management; and 2. process inputs including requests for consultation, in-service, 

viscoelastic haemostatic assays, platelet function testing. These data were used to inform 

context and were further validated during the interview Phase.  
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3. Interviews 

A study specific interview guide was developed with questions that were grouped according 

to the action Phases of the KTA cycle. Interview questions were pilot tested for face, and 

content validity with clinicians identified as key stakeholders (cardiac surgeons, anaesthetists, 

perfusionists, blood management nurses and nurse unit managers/directors). Modifications 

were made based on feedback. After informed consent, nine face-to-face, semi-structured 

individual interviews lasting approximately 30 minutes were conducted by the lead 

investigator, with the stakeholders matching the purposive sample above. Interviews were 

taped, transcribed, and analysed using thematic analysis: 1. verbatim transcription; 2. 

meaningful words; phrases and patterns elucidated, and codes generated; 3. codes combined 

into themes; 4. interview data reviewed in relation to themes; and 5. themes defined and 

named.(285,286) This process was performed independently by two researchers (BP/YLF) 

and compared. Where disagreement with codes/themes occurred, explanation and 

clarification supported reaching a consensus. Member checking validation was achieved 

whereby a summary of themes were provided to participants, who confirmed these reflected 

their experience.  

Results, Discussion, Reflection 

The results, including tables of representative samples of interview data, discussion and 

reflection are presented below and have been themed by Phases of the KTA cycle.(177) 

KTA Phase 1: Identifying a Problem; Identifying, Reviewing and Selecting Knowledge 

�7�\�S�L�F�D�O�O�\�����µ�.�Q�R�Z�O�H�G�J�H���W�R �$�F�W�L�R�Q�¶���F�\�F�O�H�V���F�R�P�P�H�Q�F�H���Z�L�W�K���H�L�W�K�H�U���U�H�F�R�J�Q�L�W�L�R�Q���R�I���D���S�U�R�E�O�H�P����

then identification and critical appraisal of knowledge that may solve it; or by an initial 

awareness of new knowledge that triggers investigation into whether a knowledge-practice 

gap exist.(177,181) Our experience followed the former path. A bleeding management 



132 

problem was identified through monthly cardiac surgery morbidity and mortality meeting 

data and ad hoc data queries, that revealed a 50% incidence of RBC transfusion and > 5% 

incidence of unplanned reoperation for bleeding.(24) This was the motivation to seek ways to 

improve bleeding management, leading to several informal meetings where stakeholder 

clinicians concluded sufficient evidence existed to address the local bleeding management 

problem.(287) Data from the initial Phase to change bleeding management practice revealed 

four distinct themes. (Table 4.1) 

Table 4.1 Themes identified from initial motivation to change bleeding management practice 

Theme Excerpts (verbatim) to Interview Questions 

Identification 

of the 

Problem 

�³�,���W�K�L�Q�N���W�K�H���Z�K�R�O�H���H�Y�R�O�X�W�L�R�Q���Z�D�V���V�H�H�L�Q�J���D���F�O�L�Q�L�F�D�O���S�U�R�E�O�H�P�����J�H�W�W�L�Q�J���V�R�P�H��

�O�R�F�D�O���G�D�W�D�����D�Q�G���J�H�W�W�L�Q�J���V�R�P�H���J�U�D�Q�W�V���I�R�U���W�K�H���Q�H�[�W���V�W�D�J�H�´ (P5) and �³�D�O�O���R�I��

the evidence emerging that blood, not just red cells, but all the products 

were probably bad for you and that it was worthwhile to try and remove 

�W�K�R�V�H���I�U�R�P���\�R�X�U���S�U�D�F�W�L�F�H���L�I���\�R�X���F�R�X�O�G�´��(P6). �³I think there were 

individuals who recognised there was a problem with transfusion, but I 

�G�R�Q�¶�W���W�K�L�Q�N���W�K�D�W���Z�D�V���U�H�F�R�J�Q�L�V�H�G���D�V���D���W�H�D�P�´ (P7). �³The blood 

management nurse said to �P�H���µ�G�R���\�R�X���N�Q�R�Z���K�R�Z���P�X�F�K���E�O�R�R�G���Z�H���D�U�H��

using and why we are using it, I think we should look why and what we 

�F�D�Q���G�R���D�E�R�X�W���L�W�"�´ (P9). �³�,�W�¶�V���D�E�R�X�W���K�D�Y�L�Q�J���W�K�H��insight to say we have a 

problem, there is no consistency in our approach, we should be looking 

�D�W���W�K�L�V���G�L�I�I�H�U�H�Q�W�O�\�«���L�V���W�K�H�U�H���D���E�H�W�W�H�U���Z�D�\�"�´��(P8). 

Variability in 

Practice 

�³�,�W �Z�D�V���Y�H�U�\���Y�D�U�L�D�E�O�H���W�K�H���Z�D�\���L�W���Z�D�V���P�D�Q�D�J�H�G�´��(P1). �³�7�R���E�H���E�O�X�Q�W�«���L�W��

�Z�D�V���D�G���K�R�F�����L�Q�G�L�Y�L�G�X�D�O���F�O�L�Q�L�F�L�D�Q�V���K�D�G���G�L�I�I�H�U�H�Q�W���S�U�D�F�W�L�F�H�´ (P3). �³�5�H�D�O�O�\�����L�W��

�Z�D�V�Q�¶�W���P�D�Q�D�J�H�G���D�W���D�O�O�����L�W���Z�D�V���R�Q���D�Q���L�Q�G�L�Y�L�G�X�D�O���E�D�V�L�V�����Q�R�W���I�R�O�O�R�Z�L�Q�J���D�Q�\��

sort of protocol, and based individual cons�X�O�W�D�Q�W���S�U�H�I�H�U�H�Q�F�H�´ (P6).  

Anecdotal 

Practice 

�³�«�����E�H�V�W���J�X�H�V�V���D�S�S�U�R�D�F�K�����Z�K�L�F�K���Z�D�V���E�D�V�H�G���P�R�U�H���R�Q���W�U�D�G�L�W�L�R�Q���W�K�D�Q���K�D�U�G��

evidence�´ (P2) and �³�«�����Z�K�H�Q���S�D�W�L�H�Q�W�V���Z�H�U�H���D�F�W�L�Y�H�O�\���E�O�H�H�G�L�Q�J�����R�I�W�H�Q���Z�H��

�Z�R�X�O�G���K�D�Y�H���W�R���D�F�W���R�Q���L�Q�V�W�L�Q�F�W���R�U���J�X�H�V�V���Z�R�U�N�´��(P1). �³I was one of the 
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�S�H�R�S�O�H���Z�K�R���X�V�H�G���P�R�U�H���E�O�R�R�G���S�U�R�G�X�F�W�V���H�D�U�O�\���W�R���H�Q�V�X�U�H���Z�H���G�L�G�Q�¶�W���U�X�Q���L�Q�W�R��

�S�U�R�E�O�H�P�V�´��and �³�V�R�P�H���R�I���X�V���D�F�W�X�D�O�O�\���E�H�O�L�H�Y�H�G���W�K�D�W���W�K�H���H�D�U�O�\���G�H�O�L�Y�Hry of 

blood products, to correct coagulopathy or anticipated coagulopathy, 

�Z�D�V���W�K�H���E�H�V�W���Z�D�\���W�R���J�R�´��(P3). �³�7�K�H�U�H���Z�D�V���Q�R���V�W�U�X�F�W�X�U�H�G���D�S�S�U�R�D�F�K���W�R���W�K�H��

�S�U�R�E�O�H�P���D�W���D�O�O�´��(P6).  

Lack of 

Control  

�³�3�U�L�R�U to the implementation, it was just throwing everything at the 

p�D�W�L�H�Q�W���X�Q�W�L�O���W�K�H�\���V�W�R�S�S�H�G���E�O�H�H�G�L�Q�J�´��(P8). �³�,���W�K�L�Q�N���D�Q�D�H�V�W�K�H�W�L�V�W�V���Z�H�U�H��

interested in improving the way they managed bleeding, but not really 

�H�P�S�R�Z�H�U�H�G�´��(P2). �³�«���G�H�O�L�Y�H�U�L�Q�J���X�Q�V�D�W�L�V�I�D�F�W�R�U�\���F�D�U�H�«���U�D�W�K�H�U���W�K�D�Q��

giving the patient what they needed, we just gave them what we thought 

�W�K�H�\���P�L�J�K�W���E�H���V�K�R�U�W���R�I���Z�L�W�K�R�X�W���D�Q�\���H�Y�L�G�H�Q�F�H���R�I���W�K�H���S�U�R�E�O�H�P�´ (P2). 

�³�%�H�I�R�U�H���\�R�X�¶�G���V�H�Q�G-off coags but you would have treated the bleeding by 

the time the results were back, so I am not even sure why we did them �«��

lack of any other options I guess�´ (P6).  

Reflections from Phase 1 

Clinical working environments risk stagnating by not keeping up with evidence-based 

practice or moving away from best practice. This may be manifest with clinicians tolerating 

or adapting to variations in delivery of care that do not support quality patient outcomes. 

�/�D�F�N���R�I���D�W�W�H�Q�W�L�R�Q���W�R���H�Y�L�G�H�Q�F�H���P�D�\���O�H�D�G���W�R���S�U�D�F�W�L�F�H���µ�U�X�O�H�V�¶�����Z�L�W�K���O�L�W�W�O�H���R�U���Q�R���H�Y�L�G�H�Q�F�H-base, and 

if no-�R�Q�H���T�X�H�V�W�L�R�Q�V���W�K�H���µ�U�X�O�H�V�¶�����W�K�H���H�[�L�V�W�L�Q�J���V�W�D�W�H���E�H�F�R�P�H�V���O�H�J�L�W�L�P�L�V�H�G�� To avoid this situation, 

audit of routine and ad hoc data is needed to highlight changing trends or allow comparisons 

against published evidence. �3�U�R�E�O�H�P�V���L�G�H�Q�W�L�I�L�H�G���E�\���µ�O�R�F�D�O���G�D�W�D�¶���K�D�Y�H���D�Q���L�Q�F�U�H�D�V�H�G���O�L�N�H�O�L�K�R�R�G��

of acceptance by clinicians, management, and finance decision makers. It must also be 

considered that clinical practice problems may reflect institutional or system issues.(288,289) 

KTA Phase 2: Adapting Knowledge to the Local Context  

�5�H�O�H�Y�D�Q�W���H�Y�L�G�H�Q�F�H���Z�D�V���F�R�P�S�L�O�H�G���U�H�O�D�W�L�Q�J���W�R���µ�E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W�¶���L�Q���F�D�U�G�L�D�F���V�X�U�J�H�U�\���L�Q���O�D�W�H��

2011, and included: 1. local data; 2. published scientific literature; and 3. clinical practice 
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guidelines (CPGs).(45,46) Stakeholders attended a meeting to discuss: 1. concerns with 

bleeding management within the local environment/patient cohort; and 2. compliance with 

evidence-based practice.(177,181) A non-anonymous, printed questionnaire, consisting of 20 

open ended questions was developed from the compiled evidence and distributed to 43 

clinicians at the end of the meeting. The aim was to determine: 1. what bleeding management 

strategies clinicians felt would be locally appropriate; 2. how those strategies might be 

incorporated into existing workflow; 3. identification of individual stakeholders or groups 

needed to change practice; and 4. how a bleeding management program might be described 

and function in the local context. The questionnaire revealed respondents (response rate 

39.5%) had a good understanding of bleeding management strategies but recognised gaps in 

local practice (direct quotes provided). �6�R�P�H���I�H�O�W���³the most crucial improvement would be 

�L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���R�I���D���W�U�D�Q�V�I�X�V�L�R�Q���S�U�R�W�R�F�R�O�´����to support �³�L�G�H�Q�W�L�I�L�F�D�W�L�R�Q���R�I���µ�D�W���U�L�V�N�¶���S�D�W�L�H�Q�W�V���Z�L�W�K��

�D���S�O�D�Q���I�R�U���W�U�H�D�W�P�H�Q�W���L�I���K�L�J�K���U�L�V�N���I�R�U���W�U�D�Q�V�I�X�V�L�R�Q�´�� Anaesthetists considered minimising 

crystalloid dilution �D�Q�G���D�S�S�U�R�S�U�L�D�W�H���X�V�H���R�I���W�U�D�Q�H�[�D�P�L�F���D�F�L�G���L�P�S�R�U�W�D�Q�W�����D�V���Z�H�O�O���D�V���³analysis of 

�K�D�H�P�R�V�W�D�W�L�F���S�R�W�H�Q�W�L�D�O�����5�2�7�(�0�����U�R�W�D�W�L�R�Q�D�O���W�K�U�R�P�E�R�H�O�D�V�W�R�P�H�W�U�\�������S�O�D�W�H�O�H�W���I�X�Q�F�W�L�R�Q�´. 

Respondents felt not all strategies were always necessary for all patients, rather an individual 

patient-�I�R�F�X�V�V�H�G���F�R�P�E�L�Q�D�W�L�R�Q���R�I���V�W�U�D�W�H�J�L�H�V�����³�D�L�P�H�G���D�W���D�Y�R�L�G�L�Q�J���S�D�W�L�H�Q�W�¶�V���U�H�D�F�K�L�Q�J���D��

�W�U�D�Q�V�I�X�V�L�R�Q���W�U�L�J�J�H�U���Y�D�O�X�H�´��  

�5�H�V�S�R�Q�G�H�Q�W�V���V�X�S�S�R�U�W�H�G���D���P�R�U�H���F�R�O�O�D�E�R�U�D�W�L�Y�H���D�S�S�U�R�D�F�K�����³improved communication between 

�S�H�U�I�X�V�L�R�Q�L�V�W�����D�Q�D�H�V�W�K�H�W�L�V�W���D�Q�G���V�X�U�J�H�R�Q�´, �³�L�V�V�X�H�V���D�U�H���F�R�P�P�X�Q�L�F�D�W�H�G���E�X�W���Q�R�W���U�H�V�R�O�Y�H�G�´, and 

�³�L�P�S�U�R�Y�H���G�R�F�X�P�H�Q�W�D�W�L�R�Q���U�H�J�D�U�G�L�Q�J���W�U�D�Q�V�I�X�V�L�R�Q���I�U�R�P���0�2�7[main operating theatre] �W�R���,�&�8�´����

Frustration was evident, �³when a patient is treated by a range of clinicians from 

anaesthetists, surgeons, intensivists, nurse etc, with an ad-hoc approach, transfusion is set by 

the clinician with the highest transfusion trigger, regardless of the approach of the rest of the 

�W�H�D�P�«�´ 
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Data from the questionnaire was reviewed by the hospital Blood Management Steering 

Committee (BMSC) and were used in a grant submission to fund a QI Project Manager (PM) 

in early 2012.  

Reflections from Phase 2 

While clinicians can identify evidence-based best practice, this does not inevitably translate 

to the clinical practice environment. For the translation of knowledge into practice, evidence 

often needs �µ�W�D�L�O�R�U�L�Q�J���W�R���I�L�W�¶�����W�R���E�H�F�R�P�H���H�P�E�H�G�G�H�G���L�Q���W�K�H���H�[�L�V�W�L�Q�J���V�\�V�W�H�P��(290,291) Front-line 

�V�W�D�N�H�K�R�O�G�H�U�V���S�D�U�W�L�F�L�S�D�W�L�Q�J���L�Q���D�Q�D�O�\�V�L�Q�J���W�K�H�L�U���µ�O�R�F�D�O�¶���E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W���S�U�D�F�W�L�F�H���L�Q���U�H�O�D�W�L�R�Q��

to guidelines, and assessing pote�Q�W�L�D�O���µ�O�R�F�D�O�¶���V�R�O�X�W�L�R�Q�V�����L�Q�F�U�H�D�V�H�G���D�F�F�H�S�W�D�Q�F�H����ownership, and 

drive for change.  

Responses to the questionnaire demonstrated: 1. the clinical awareness of the need for 

change; 2. appropriate evidence-based bleeding management strategies considered relevant 

the local patient cohort; 3. barriers to implementation of new bleeding management practice; 

and 4. potential clinical leads.  

KTA Phase 3: Assessing Barriers to Knowledge Use 

Documentary analysis of data from early 2012, revealed some developing tension at 

organisation level regarding an ad-hoc approach to proposed changes in bleeding 

management practice. Nursing management and finance raised concerns regarding: 1. 

organisational commitment; 2. the need to employ a PM to ensure the change was 

implemented in a valid, comprehensive, and sustainable way; 3. financial support for point-

of-care coagulation instruments and consumables; and 4. perpetuity. Whilst the majority of 

clinicians believed that the QI would provide improved patient outcomes, there could be no 

guarantee of delivering benefits in excess of their costs. This was an often-documented hurdle 
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and frustration. Interview data corroborated these findings and highlighted additional 

perceived barriers. (Table 4.2)  

Table 4.2 Themes identified as barriers to using evidence-based bleeding management 

knowledge 

Themes Excerpts (verbatim) to Interview Questions  

Lack of 

Resources 

�³�7�K�H�U�H���Z�H�U�H���D�O�V�R���I�L�Q�D�Q�F�L�D�O���E�D�U�U�L�H�U�V���Z�L�W�K���H�T�X�L�S�P�H�Q�W����consumables, 

financing someone to do the work, the education, follow up with data 

etc.�´ (P1) and �³�« we got funding for our bleeding management 

�S�U�R�J�U�D�P�����E�X�W���L�W���Z�D�V�Q�¶�W���H�Q�R�X�J�K�´��(P5). �³�*�H�W�W�L�Q�J���W�K�H���H�T�X�L�S�P�H�Q�W���D�Q�G��

consumables �«���Z�H���G�L�G�Q�¶�W���K�D�Y�H���W�K�H���H�T�X�L�S�P�H�Q�W���W�R���G�R���W�K�H���D�Q�D�O�\�V�L�Q�J�����Z�H��

�G�L�G�Q�¶�W���K�D�Y�H���H�Q�R�X�J�K���P�R�Q�H�\���I�R�U���W�H�V�W�L�Q�J�´��(P9). �³�:�H���Q�H�H�G�H�G���W�R���K�D�Y�H��

someone to drive it through �« to be there, to do the work, because at 

�W�K�H���E�H�J�L�Q�Q�L�Q�J�����L�W�V���H�[�W�U�D���W�R���Q�R�U�P�D�O���S�U�R�F�H�V�V�´��(P3). �³�2�W�K�H�U���E�D�U�U�L�H�U�V���Z�Hre 

�W�K�H���R�X�W�G�D�W�H�G���S�U�R�W�R�F�R�O�V�«�G�L�G���Z�H���K�D�Y�H���D�Q�\�"����P1). 

Lack of 

Knowledge / 

Acceptance of  

Evidence-

Based 

Bleeding 

Management  

�³�7�K�H�U�H���L�V���D���E�L�J���G�L�I�I�H�U�H�Q�F�H���E�H�W�Z�H�H�Q���Z�K�D�W���S�H�R�S�O�H���N�Q�R�Z�����Z�K�D�W���W�K�H�\���W�K�L�Q�N��

�W�K�H�\���N�Q�R�Z�����D�Q�G���Z�K�D�W���W�K�H�\���S�U�D�F�W�L�F�H�´ and �³�D�Q�G���Z�L�W�K�R�X�W���W�K�H���F�R�O�O�H�F�W�L�R�Q of 

data your opinion can be enormously skewed to fit your own belief 

�V�\�V�W�H�P�´��(P7). �³�«��people not being aware of the evidence�´ (P1). �³There 

were a whole lot of paradigms around bleeding that I was taught 

historically, that meant nothing�´ (P6). �³�,���W�K�L�Q�N���W�K�Hre was a variety of 

�E�H�O�L�H�I���L�Q���W�K�H���5�2�7�(�0�V���D�E�L�O�L�W�\���W�R���S�L�F�N���R�X�W���F�R�D�J�X�O�R�S�D�W�K�\�����G�H�W�H�F�W���L�W�´ and 

�³�W�K�H���V�X�U�J�H�R�Q�V���G�L�G�Q�¶�W���Q�H�F�H�V�V�D�U�L�O�\���E�H�O�L�H�Y�H���W�K�D�W���Z�K�H�Q���W�K�H���5�2�7�(�0���Z�D�V��

normal, that the coagulation was normal, so there was a variability in 

�E�H�O�L�H�I���R�I���W�K�H���W�R�R�O�V�´��(P2) and �³�3�U�L�R�U���W�R���Z�K�H�U�H���Z�H���D�U�H�����,���Z�D�V���Q�L�K�L�O�L�V�W�L�F�����,��

�Z�D�V�Q�¶�W���V�X�U�H���D�E�R�X�W���K�R�Z���Z�H���Z�R�X�O�G���J�R�´��( P3).  

Professional 

Identity and 

Roles  

�³�7�K�H�U�H���D�U�H���D�O�Z�D�\�V���E�D�U�U�L�H�U�V�����W�K�H���P�H�G�L�F�D�O���Z�R�U�N�I�R�U�F�H���K�D�V���D���O�R�W���R�I���L�Q�H�U�W�L�D����

the ability to change is very difficult�´ (P5) and the �³�E�D�U�U�L�H�U�V were the 

ingrained habits, the hubris or ego that makes you persist with bad 

habits, that makes you think your anecdotal approach is eminence 

based medicine�´ (P4). �³�2�Q�H���R�I���W�K�H���E�L�J�J�H�V�W���E�D�U�U�L�H�U�V���Z�D�V���J�H�W�W�L�Q�J���W�K�H��
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surgeons to support our planned change and having the confidence to 

allow us to essentially manage coagulopathy independently, not to make 

�W�K�H�L�U���R�Z�Q���V�S�H�F�L�I�L�F���U�H�T�X�H�V�W�V���I�R�U���Z�K�D�W���W�K�H�\���µ�W�K�R�X�J�K�W�¶���Z�D�V���Q�H�H�G�H�G���D�Q�G���D�V��

they gained confidence that has changed massively�´ (P1).  

Organisational 

Support 

�³�« we were fortunate that we had a supportive manager in the hospital 

�D�W���W�K�H���W�L�P�H�´ and �³�P�D�Q�D�J�H�P�H�Q�W���Z�H�U�H���H�[�F�H�S�W�L�R�Q�D�O���Z�L�W�K���W�K�H�L�U���V�X�S�S�R�U�W��

�E�D�V�H�G���R�Q���W�K�H���G�D�W�D���W�K�H�\���Z�H�U�H���S�U�H�V�H�Q�W�H�G���Z�L�W�K�«�´��(P5). �³�3�U�R�Y�L�G�L�Q�J��

regular data to the managers and business managers, kept them on 

�V�L�G�H�´��(P9). Contrasting comments were noted: �³Management at the 

�K�R�V�S�L�W�D�O���G�L�G�Q�¶�W���N�Q�R�Z���W�K�H�U�H���Z�D�V���D���S�U�R�E�O�H�P�´��(P6) and �³�W�K�H���S�U�R�J�U�D�P���Z�D�V��

�G�U�D�J�J�H�G���S�D�V�W���P�D�Q�D�J�H�P�H�Q�W�����U�D�W�K�H�U���W�K�D�Q���W�K�H�P���I�D�F�L�O�L�W�D�W�L�Q�J���L�W�´��(P1). 

Reflections from Phase 3 

Numerous local, contextual barriers created the gap between evidence-based 

recommendations and the delivery of best practice.(292,293) Lack of knowledge and 

acceptance of evidence, as well as the confidence to embrace change featured strongly as 

barriers. Ultimately however, these obstacl�H�V���D�S�S�H�D�U�H�G���W�R���D�F�W���D�V���D���µ�F�D�O�O���W�R���D�U�P�V�¶���X�Q�L�W�L�Q�J��

clinical groups with a common goal, fostering relationships, encouraging ownership and 

building enthusiasm for change. Finance and management also became more supportive, 

recognising and accepting accountability for ensuring bleeding management healthcare 

delivery aligns with CPGs. Involving them early on may introduce obstacles, however all 

relationships including those that involve hurdles must be addressed. 

KTA Phase 4: Selecting, Tailoring and Implementing Interventions 

Considerable proactive effort is required to adapt bleeding management strategies to the local 

environment/patient cohort and amalgamate with existing resources and work flow.(294) The 

stakeholder group initially defined three priority strategies for implementation of the QI: 1. 

establishment of a dedicated PM position; 2. development of a treatment algorithm as a 
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bleeding management decision support tool (Figure 4.2); and 3. development of an 

implementation plan. These priority strategies are explored in more detail. 

Dedicated Project Manager: A health service grant was secured to support a full-time 

clinical nurse consultant as a PM for 15 months (01/04/2012�±31/06/2013). Documentary 

evidence revealed a rapid advancement of the QI with the commencement of this position. 

There was an increase in project-related emails, reports, meetings, stakeholder 

communication and the development of the project plan. The PM secured a further grant to 

purchase: 1. consumables for POCCTs; 2. a medical fridge; and 3. -20degree freezer. The PM 

developed/organised: 1. work unit guidelines; 2. training documents and tools; 3. physical 

infrastructure for the POCCTs; 4. approval/packaging of ROTEM software by hospital 

information technology department; and 5. uploading of the software onto clinical computers 

for live remote viewing. 

Education commenced for nurses, anaesthetic technicians, and medical staff (total of 153 

sessions) were held by the PM on: 1. project aims; 2. bleeding management strategies; 3. the 

bleeding management algorithm; 4. interpreting assays; and 5. training ROTEM and 

Multiplate (platelet function) operators. Important challenges were: 1. the number of 

�F�O�L�Q�L�F�L�D�Q�V���U�H�T�X�L�U�L�Q�J���H�G�X�F�D�W�L�R�Q�����������µ�G�L�I�I�L�F�X�O�W�\���J�H�W�W�L�Q�J���J�U�R�X�S�V���W�R�J�H�W�K�H�U�¶�����������F�O�L�Q�L�F�D�O���Z�R�U�N�O�R�D�G of 

staff requiring education; 4. workflow of staff; and 5. different levels of engagement. 

Consequently, education, evaluation and sharing of information was often conducted with 

individual clinicians or small groups. Training occurred over 24 hours, 7 days a week, 

multiple times daily, to weekly. Diary entries shows this was time consuming, and not 

particularly efficient.  

A new data set, specifically relating to the QI was negotiated and developed with the cardiac 

surgery data managers who routinely collect data for service management, monitoring, and 

evaluation. Additional data included: 1. transfusion location, (e.g., MOT/ICU/Ward); 2. 
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blood loss; 3. blood loss on return to MOT; 4. ROTEM/Multiplate assays; 5. 

anticoagulant/antiplatelet medication and time ceased; 6. intraoperative TXA dose; and 7. 

temperature and Hb, on return to ICU. Blood product stock levels were reconfigured in 

anticipation of the change in requirements as a result of the newly developed bleeding 

management treatment algorithm.  

Creation of a treatment algorithm: A one-page treatment algorithm was developed based 

on evidence and feedback from stakeholders.(1) The algorithm included: 1. identification of 

patients at high risk of bleeding; 2. appropriate use of TXA and cell salvage; 3. optimising 

temperature, Hb, pH and calcium; 4. early diagnosis haemostatic deficits with POCCT; and 5. 

targeted therapy. Documentation from emails, reports, and diary entries, describe suggestions 

from clinicians from all streams on modifications to the algorithm and educational tools.  
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Figure 4.1 TPCH Cardiac surgery bleeding management treatment algorithm 
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Development of an implementation plan: A project plan documenting the QI included: 1. 

project scope; 2. aims; 3. roles/responsibilities of stakeholders; 4. sponsors; 5. identification 

of barriers/potential risks; 6. milestones; 7. budget; 8. data collection; 9. data analysis; and 

10. communication/reporting plan; and 11. timeline. The plan was approved by the grant 

funding body, the hospital Executive Director, the directors of cardiac surgery, ICU, and 

anaesthetics and the BMSC. Mandatory monthly reporting to the grant funding body 

documented progress, achievements, barriers, and learnings.  

�6�X�S�S�R�U�W���I�U�R�P���P�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\���F�O�L�Q�L�F�D�O���O�H�D�G�V���I�H�D�W�X�U�H�G���V�W�U�R�Q�J�O�\���L�Q���H�P�D�L�O�V�����G�L�D�U�\���H�Q�W�U�L�H�V�����µ�I�L�O�H��

�Q�R�W�H�V�¶, and documented attendance at the BMSC meetings. Numerous stakeholders were 

involved in ongoing tailoring of strategies, confirming local relevance, and establishing/ 

maintaining support and enthusiasm for the QI. Documentation between the PM, executive 

and finance, record positive rhetoric for the improvement in clinical outcomes and reduced 

transfusion. However, there was no documented commitment to support ongoing 

sustainability, despite the subject being frequently raised. Responses from interviews 

corroborate these findings. (Table 4.3) 

Table 4.3 Themes demonstrating the requirements to select/apply bleeding management 

strategies  

Theme Excerpts (verbatim) to Interview Questions 

Dedicated 

Blood 

Management 

Role 

 

 

�³�7�K�H���P�R�V�W���L�P�S�R�U�W�D�Q�W���W�K�L�Q�J�����K�D�Y�L�Q�J���D���S�H�U�V�R�Q���R�Q���W�K�H���J�U�R�X�Q�G�����D���F�K�D�P�S�L�R�Q����

�J�X�L�G�H�G���E�\���W�K�H���J�X�L�G�H�O�L�Q�H�V�´�� �³�K�D�Y�L�Q�J���V�R�P�H�R�Q�H���Z�K�R���W�R�R�N���D�Q���D�F�W�L�Y�H���L�Q�W�H�U�H�V�W��

and walked the walk, not just talked the talk, being a presence in the 

�F�O�L�Q�L�F�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W�����W�K�D�W���Z�D�V���W�K�H���P�R�V�W���L�P�S�R�U�W�D�Q�W���W�K�L�Q�J�´��(P4). �³�«���W�K�H��

driving champion had to be the right person, they have to be educated, 

supported, passionate, and they had to understand that they are 

�F�K�D�Q�J�L�Q�J���K�D�E�L�W�V���D�Q�G���W�K�D�W���G�R�H�V�Q�¶�W���K�D�S�S�H�Q���R�Y�H�U�Q�L�J�K�W�´��(P9) and �³�W�K�H�Q���Z�H��

had you (project manager), the boss of the whole program and your 

personality allowed you to deal with the vast, and shall we say more 
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�G�L�I�I�L�F�X�O�W���S�H�U�V�R�Q�D�O�L�W�L�H�V�´��(P6). �³�,�Q���I�D�F�W�����W�K�H���G�U�L�Y�H�U���W�R���P�D�N�H���S�U�R�F�H�V�V��

change, if you left it without a champion, would not work at this sort of 

�O�H�Y�H�O�´��(P3). 

Education �³�«���K�D�Y�L�Q�J���µ�W�K�H���S�U�R�M�H�F�W���P�D�Q�D�J�H�U�´���W�R���H�G�X�F�D�W�H���S�H�R�S�O�H�����V�L�W���G�R�Z�Q���D�Q�G���W�D�O�N��

�W�R���S�H�R�S�O�H�����W�R���W�H�D�F�K���S�H�R�S�O�H�����K�D�V���E�H�H�Q���D���F�R�U�Q�H�U�V�W�R�Q�H���R�I���W�K�D�W���V�X�F�F�H�V�V�´��(P1). 

�³�����W�K�H���H�G�X�F�D�W�L�R�Q�D�O���F�R�P�S�R�Q�H�Q�W���D�Q�G���K�D�Y�L�Q�J���V�R�P�H�R�Q�H���W�R���R�Z�Q���L�W�����V�R�P�H�R�Q�H��

that had the time and the diligence, and the drive to educate and bring 

�S�H�R�S�O�H���D�F�U�R�V�V���W�K�H���O�L�Q�H���Z�D�V���D���N�H�\���D�V�S�H�F�W���W�R���W�K�H���S�U�R�J�U�D�P�´ (P4) and �³�Z�K�H�Q��

you spend enough time educating people and getting rid of the dogmas 

and re-educating and re-educating and re-�H�G�X�F�D�W�L�Q�J�����V�R�P�H�W�L�P�H�V���L�W�¶�V���M�X�V�W��

�E�H�L�Q�J���G�R�J�J�H�G���D�Q�G���Q�R�W���O�H�W�W�L�Q�J���J�R�����R�U���J�L�Y�L�Q�J���L�Q�����D�Q�G���W�K�D�W�¶�V���U�H�D�O�O�\���Z�K�D�W��

�K�D�S�S�H�Q�H�G�´ (P5). �³�6�R�����Z�L�W�K�R�X�W���P�D�N�L�Q�J���L�W���V�R�X�Q�G too person dependent, 

you can have a protocol but without someone to educate and drive the 

change �« �L�W���Z�D�V���D�F�W�X�D�O�O�\���Q�H�F�H�V�V�D�U�\���W�R���K�D�Y�H���W�K�D�W���G�U�L�Y�L�Q�J���E�R�G�\�´��(P8). 

Adapting 

Knowledge 

�³�&�R�P�E�L�Q�L�Q�J���D�O�O���R�I���W�K�L�Q�J�V���W�R�J�H�W�K�H�U���L�Q���D�Q���D�O�J�R�U�L�W�K�P���Z�D�V���Y�H�U�\���X�V�H�I�X�O����

having them on the walls, having education sessions, staff available to 

advise and feedback about what the POCCT results meant for this 

patient etc. was also very useful and much easier for people to integrate 

�L�Q�W�R���W�K�H�L�U���S�U�D�F�W�L�F�H�´��(P2). �³�'�H�Y�H�O�R�S�L�Q�J���H�G�X�F�D�W�L�R�Q�D�O���P�D�W�H�U�L�D�O�����S�R�V�W�H�U�V����

online resources, procedures et�F�������W�K�D�W�¶�V���L�P�S�R�U�W�D�Q�W�����D�Q�G���K�D�Y�L�Q�J���D�F�F�H�V�V��

�W�R���G�R�F�W�R�U�¶�V���R�U�L�H�Q�W�D�W�L�R�Q���Z�H�H�N���D�Q�G���W�K�L�Q�J�V���O�L�N�H���W�K�D�W�´��(P4). �³�:�H���D�F�W�X�D�O�O�\��

developed the locally relevant protocols, process and tools that came 

�I�U�R�P���W�K�R�V�H���S�U�R�E�L�Q�J���T�X�H�V�W�L�R�Q�V���R�I���W�K�L�Q�J�V���Z�H���G�L�G�Q�¶�W���N�Q�R�Z�´��(P9). �³�<�R�X���F�D�Q��

have a �J�X�L�G�H�O�L�Q�H�����E�X�W���L�W���G�R�H�V�Q�¶�W���Q�H�F�H�V�V�D�U�L�O�\���P�H�D�Q���P�X�F�K���X�Q�O�H�V�V���\�R�X���F�D�Q��

make it locally relevant, so the project saw a shift in perception to say, 

�µ�Z�H�O�O���\�H�V�¶�����W�K�H�U�H���D�U�H���H�O�H�P�H�Q�W�V���R�I���W�K�H�V�H���J�X�L�G�H�O�L�Q�H�V���Z�H���F�D�Q���W�D�N�H���D�Q�G���X�V�H�´��

(P8). 

Clinical 

Champions 

�³�:�H���K�D�G���D���F�R�U�H���J�U�R�Xp of supporters who fostered the process, and then 

�W�K�H���U�H�V�W���R�I���W�K�H���J�U�R�X�S�����D�V���D���F�R�Q�V�H�T�X�H�Q�F�H�����I�R�O�O�R�Z�H�G���V�X�L�W�´ (P3) and �³�\�R�X��

needed a driver otherwise it would have stayed a good idea on paper 

�D�Q�G���W�K�D�W�¶�V���D�O�O���L�W���Z�R�X�O�G���K�D�Y�H���E�H�H�Q�´��(P9). �³�7�K�H���U�H�D�V�R�Q���W�K�H���S�U�R�J�U�D�P���J�Rt up 
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at Prince Charles was that clinicians from multiple areas pushed the 

�E�D�U�U�R�Z���D�O�R�Q�J�´��(P6). �³�,�W���K�D�G���W�R���E�H���E�D�F�N�H�G���X�S���E�\���V�H�Q�L�R�U���F�O�L�Q�L�F�D�O��

�F�K�D�P�S�L�R�Q�V�´��(P4). �³�«���H�Q�J�D�J�L�Q�J���Z�L�W�K���W�K�H���H�Q�W�L�U�H���W�H�D�P�����U�D�W�K�H�U���W�K�D�Q���M�X�V�W��

�J�R�L�Q�J���L�W���D�O�R�Q�H�´��(P5) and �³�W�K�H���P�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\���D�S�Sroach was 

�L�P�S�R�U�W�D�Q�W�����V�X�S�S�R�U�W���Z�D�V���U�H�T�X�L�U�H�G���I�U�R�P���D���Y�D�U�L�H�W�\���R�I���G�L�U�H�F�W�L�R�Q�V�´��(P2).  

Use of 

Diagnostic 

Point of 

Care 

Coagulation 

Testing 

�³�7�K�H���S�R�L�Q�W���R�I���F�D�U�H���W�H�V�W�L�Q�J���P�H�D�Q�W���Z�H���F�R�X�O�G���E�H���Y�H�U�\���G�L�U�H�F�W�H�G���L�Q���F�R�U�U�H�F�W�L�Q�J��

what we now knew what was wrong, as opposed to a shot gun approach 

�X�V�L�Q�J���P�X�O�W�L�S�O�H���S�U�R�G�X�F�W�V���Z�K�H�Q���Z�H���U�H�D�O�O�\���G�L�G�Q�¶�W���N�Q�R�Z���Z�K�D�W���W�K�H���S�U�R�E�O�H�P��

�Z�D�V�´��(P5). �³�%�H�I�R�U�H���,���F�R�P�H���R�I�I���E�\�S�D�V�V�����V�R�P�H�R�Q�H�¶�V���G�R�Q�H���D���5�2�7�(�0�����L�W�¶�V��

�D�V���H�D�V�\���D�V���D�V�N�L�Q�J���I�R�U���D���E�O�R�R�G���J�D�V�����L�W�¶�V���Q�R�W���H�Y�H�Q���W�K�R�X�J�K�W���D�E�R�X�W�����L�W�¶s asked 

�I�R�U�����L�W�¶�V���G�R�Q�H�����W�K�H���S�U�R�F�H�V�V���K�D�V���E�H�H�Q���P�D�G�H���V�R���H�D�V�\�´��(P6) and �³�W�K�H�U�H���Z�D�V��

always someone around who could do a ROTEM and Multiplate, and 

they could do it properly because they had been properly trained and 

you had confidence in the quality assurance of the instruments and 

�U�H�V�X�O�W�V�´��(P2). �³The surgeons see the ROTEM results up on the computer 

�V�F�U�H�H�Q���D�Q�G���W�K�H�\�¶�U�H���Q�R�W���O�R�R�N�L�Q�J���D�W���W�K�H���Q�X�P�E�H�U�V�����P�R�U�H���W�K�H���Y�L�V�X�D�O���E�X�W��

anaesthesia are �«���D�Q�G���W�K�H�\�¶ve been very methodical about looking at 

the physiology behind the ROTEM and what it all means, and then 

looking over the drapes and trying to put it together with the surgeons, 

�V�R���L�W�¶�V���E�H�H�Q���S�U�H�W�W�\���J�R�R�G���I�R�U���W�K�D�W�´��(P6). �³�« and I was nihilistic about 

how good the quality of data would get from the ROTEM was going to 

be, and how accurate it was going to be to allow the end-�S�R�L�Q�W�����,�W�¶�V��

�S�U�R�Y�H�Q���W�R���E�H���V�X�F�F�H�V�V�I�X�O�´ (P3). �³�,���W�K�L�Q�N���J�H�W�W�L�Q�J���W�K�H���5�2�7�(�0���G�D�W�D���Y�L�V�X�D�O��

in theatre was crucial to this management program being su�V�W�D�L�Q�D�E�O�H�´��

and �³�V�X�U�J�H�R�Q�V���D�U�H���D�E�O�H���W�R���O�R�R�N���X�S���D�Q�G���V�D�\ �« �R�N���W�K�D�W�¶�V���Z�K�D�W�¶�V���W�K�H�\�¶�U�H��

�W�D�O�N�L�Q�J���D�E�R�X�W�����W�K�D�W�¶�V���Z�K�D�W���W�K�H���S�U�R�E�O�H�P���L�V�« having that information 

�S�U�R�Y�L�G�H�V���D���W�D�U�J�H�W�H�G���D�S�S�U�R�D�F�K���W�R���E�O�H�H�G�L�Q�J���U�D�W�K�H�U���W�K�D�Q���O�D�\�L�Q�J���E�O�D�P�H�´ 

(P7). 
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Reflections from Phase 4 

The existence of knowledge does not guarantee that knowledge is appropriately 

applied.(293,295) �7�K�H���3�0���D�F�W�H�G���D�V���D���µ�N�Q�R�Z�O�H�G�J�H���E�U�R�N�H�U�¶���W�K�U�R�X�J�K���H�G�X�F�D�W�L�R�Q�����D�Q�G���I�D�F�L�O�L�W�D�W�L�Q�J��

interactions between stakeholders, clinicians, and decision makers. This allowed the entire 

�J�U�R�X�S���W�R���U�H�F�R�J�Q�L�V�H���H�D�F�K���R�W�K�H�U�¶�V���D�L�P�V���D�Q�G���R�E�M�H�F�W�L�Y�H�V�����Z�R�U�N���F�R�O�O�D�E�R�U�D�W�L�Y�H�O�\�����H�Q�J�D�J�H���D�F�U�R�V�V��

clinical/management/finance streams; and promote common goals.(182,290,296) The PM 

sought to understand and meet the needs of all groups by: 1. responding to anticipated and 

unexpected challenges in a timely way; 2. managing opposition/indifference with literature 

and education; and 3. promoting support with outcome data. The requirement to dedicate 

significant time to recognising and overcoming barriers, and ensuring momentum was 

validated by interview data. Clinical champions supporting both the QI and the PM were 

critical to engagement and collaboration. 

Furthermore, involving clinicians in adapting and customising strategies increased the 

likelihood of acceptance and adherence to change.(292-294) Ensuring processes for 

embedding the strategies were made simple, routine, and fit within existing workflow is also 

key. Individuals are efficient processors of routine tasks, but new, complicated information is 

challenging especially in busy, complex, and dynamic environments.(227,297) Importantly, 

use of an algorithmic decision support tool ensured that bleeding was identified early, 

allowing haemostasis to be achieved more quickly and appropriately.  

KTA Phases: 5. Monitoring Knowledge Use; and 6. Evaluating Outcomes 

Data for the QI was analysed monthly and provided to the bleeding management steering 

committee, hospital executive, finance, nursing, and medical management. Reporting to 

clinicians was provided through morbidity and mortality meetings, consultant meetings, 

clinical in-service, ad-hoc emails, and individual meetings with the directors of the involved 
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units. Data included: 1. Structural indicators (e.g., progress of infrastructure installation, 

POCCT trained operators, computers available for live streaming of ROTEM); 2. Process 

indicators (e.g., number/type of POCCTs performed, in-service, TXA use); and 3. Outcome 

measures (e.g., incidence of reoperation for bleeding, infection). 

KTA Phase 5. Monitoring Knowledge Use 

Monitoring the use of knowledge during the QI was important to determine the extent to 

which knowledge was integrated into practice.(1,298) Understanding change in knowledge 

and attitude were significant, as these directly influence behaviour and clinical practice. 

Education attendance, the uptake of POCCTs, requests for copies of the algorithm, repeat in-

service, and educational tools were surrogate measures for the uptake of the QI and featured 

strongly in documentation and interview data. 

KTA Phase 6. Evaluating Outcomes 

Clinical outcomes comparing 15 months before and after the QI were published showing 

statistically significant decreases in the incidence of transfusion, re-exploration for bleeding, 

superficial chest wound/leg wound infection, a 12% reduction in mean length of stay from 

operation to discharge and a decrease in the acquisition cost of blood products by AUD 

1,029,110.(1) There was an increase in the percentage of patients who received TXA.(1) 

�,�Q�W�H�U�Y�L�H�Z���U�H�V�S�R�Q�V�H�V���U�H�J�D�U�G�L�Q�J���µ�0�R�Q�L�W�R�U�L�Q�J���,�P�S�O�H�P�H�Q�W�D�W�L�R�Q���6�W�U�D�W�H�J�L�H�V�¶���D�Q�G���µ�(�Y�D�O�X�D�W�L�Q�J��

�&�O�L�Q�L�F�D�O���2�X�W�F�R�P�H�V�¶���D�U�H���F�R�P�E�L�Q�H�G���L�Q���7�D�E�O�H��������.  
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Table 4.4 �7�K�H�P�H�V���L�G�H�Q�W�L�I�L�H�G���U�H�J�D�U�G�L�Q�J���µ�0�R�Q�L�W�R�U�L�Q�J���,�P�S�O�H�P�H�Q�W�D�W�L�R�Q���6�W�U�D�W�H�J�L�H�V�¶���D�Q�G��

�µ�(�Y�D�O�X�D�W�L�Q�J���&�O�L�Q�L�F�D�O���2�X�W�F�R�P�H�V�¶ 

Theme Excerpts (verbatim) to Interview Questions 

Communicating 

with Data 

 

 

�³�:�L�W�K���R�Q�J�R�L�Q�J���D�X�G�L�W���D�Q�G���U�H�Y�L�H�Z���R�I���W�K�H���S�U�R�J�U�D�P���Z�H���U�H�D�O�O�\���I�H�H�O���W�K�D�W���Z�H��

�D�U�H���L�P�S�U�R�Y�L�Q�J���R�X�W�F�R�P�H�V���I�R�U���W�K�H���S�D�W�L�H�Q�W�V�´��(P1). �³�<�R�X���Q�H�H�G���G�D�W�D �« you 

convince clinicians by demonstrating better outcomes, you convince 

managers with appropriate resource utilisation and you convince 

�D�G�P�L�Q�L�V�W�U�D�W�R�U�V���Z�L�W�K���Q�X�P�E�H�U�V�´��(P4). �³�,�W�
�V���L�P�S�R�U�W�D�Q�W���W�R���K�D�Y�H���I�H�H�G�E�D�F�N��

loops because you become accustomed to what you are doing whether 

its adequate or inadequate�  ́(P7). �³�,�W���Z�D�V���D�E�R�X�W���K�D�Y�L�Q�J���F�O�H�D�U��

performance indicators at the start, the data set that was developed was 

�L�P�S�R�U�W�D�Q�W�´��(P4). �³�,�W���Z�D�V���W�U�X�O�\���D�E�R�X�W���G�D�W�D�����\�R�X���S�U�R�Y�L�G�H�G���W�K�H���H�Y�L�G�H�Q�F�H��

throughout the project �« there were clear indicators that the 

�L�P�S�O�H�P�H�Q�W�D�W�L�R�Q���S�U�R�F�H�V�V���Z�D�V���Z�R�U�N�L�Q�J�����D�Q�G���L�W���Z�D�V���J�R�R�G���I�R�U���S�D�W�L�H�Q�W�V�´ (P9) 

�³�W�K�L�V���I�H�H�G�V���R�X�U���N�Q�R�Z�O�H�G�J�H���D�Q�G��that feeds into audit data and that in turn 

�I�H�H�G�V���E�D�F�N���L�Q�W�R���S�U�R�Y�L�Q�J���H�I�I�L�F�L�H�Q�F�L�H�V���D�Q�G���H�I�I�H�F�W�L�Y�H�Q�H�V�V���R�I���Z�K�D�W���Z�H�¶�Y�H��

�G�R�Q�H�´ (P5). 

Economic Proof �³�,���P�H�D�Q���W�K�D�W���I�L�U�V�W���������P�R�Q�W�K�V���Z�H���V�D�Y�H�G���K�X�Q�G�U�H�G�V���R�I���W�K�R�X�V�D�Q�G�V���R�I��

�G�R�O�O�D�U�V�´��(P9). The graphs speak for themselves, we showed that our 

blood product use came down by about $1,000,000 over 15 months, 

data is important, and regular real-�W�L�P�H���U�H�S�R�U�W�L�Q�J�´��(P4). 

Reflections from Phases: 5 and 6 

Monitoring knowledge use and clinical outcomes provide information on the appropriateness 

of: the use of evidence; clinical decisions; tools; and patient outcomes.(299) For example, 

monitoring the uptake of POCCTs established that the clinicians were embracing the real-

time diagnostic technology. Monitoring incidence of transfusion in MOT and ICU 

demonstrated the impact of change in practice. Document analysis and interview data 
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revealed the ongoing provision of data during the QI served to motivate and empower 

clinicians to embrace the change in practice. 

KTA Phase 7: Sustaining Knowledge Use  

Ensuring change became embedded in routine practice, was a critical consideration identified 

early in the QI, (quotes from interviews): 1. Governance structures�����³�«���E�O�R�R�G���P�D�Q�D�J�H�P�H�Q�W��

�V�W�H�H�U�L�Q�J���F�R�P�P�L�W�W�H�H���V�X�S�S�R�U�W�L�Q�J���F�K�D�Q�J�H���Z�D�V���L�P�S�R�U�W�D�Q�W�´��(P8); 2. Reporting structures, �³�G�D�W�D��

�F�D�P�H���R�X�W���T�X�L�W�H���H�D�U�O�\�����U�L�J�K�W���D�Z�D�\���Z�H���V�H�H�P���W�R���K�D�Y�H���D�Q���L�P�S�D�F�W���R�Q���W�U�D�Q�V�I�X�V�L�R�Q���U�D�W�H�´��(P6); 3. 

Organisational structures through early planning for a permanent CNC (Blood Management) 

�S�R�V�L�W�L�R�Q�����³planning to sell to the sustainability early to the a�G�P�L�Q�L�V�W�U�D�W�R�U�V���L�V���L�P�S�R�U�W�D�Q�W�´��(P4); 

and 4. Compliance with national standards�����³Accreditation was useful, we got a Met with 

�0�H�U�L�W���I�R�U���W�K�H���Z�R�U�N���Z�L�W�K���E�O�H�H�G�L�Q�J�´��(P4). Themes identified from interviews regarding 

bleeding management sustainability are found in Table 4.5. 

Table 4.5 Themes identified regarding bleeding management sustainability 

Theme Excerpts (verbatim) to Interview Questions 

Sustainability �µ�7�K�H���P�R�V�W���G�L�I�I�L�F�X�O�W���W�K�L�Q�J���Z�K�L�F�K���Z�H���K�D�Y�H���L�Q���I�U�R�Q�W���R�I���X�V���L�V���P�D�L�Q�W�H�Q�D�Q�F�H��

�R�I���R�X�W�F�R�P�H�V�����M�X�V�W���E�H�F�D�X�V�H���S�U�R�F�H�V�V���K�D�V���Z�R�U�N�H�G�����G�R�H�V�Q�¶�W���P�H�D�Q���L�W���Z�L�O�O��

�D�O�Z�D�\�V���Z�R�U�N�´��(P3). �³�7�K�H���U�H�D�V�R�Q���L�W�¶�V���Z�R�U�N�H�G�����D�Q�G���W�K�H���U�H�D�V�R�Q���L�W�V��

continued to work is all the ongoing issues are addressed, the ongoing 

education of new staff, of which there are a lot �« �D�O�O���W�K�H���W�L�P�H�´��(P6). 

�³�<�R�X���Q�H�H�G���W�R���N�H�H�S���\�R�X�U���F�K�D�P�S�L�R�Q���E�H�F�D�X�V�H���S�H�R�S�O�H���J�R���µ�R�I�I���P�H�V�V�D�J�H�¶�´ 

(P8). �³�,���V�D�L�G�����Z�H���Q�H�H�G���D���E�X�V�L�Q�H�V�V���F�D�V�H���W�R���P�D�N�H���W�K�L�V���S�R�V�L�W�L�R�Q��

sustainable, we had a feeling we were doing something obvious; it 

was going to be successful, but in order to be sustained, we needed 

�S�H�U�S�H�W�X�L�W�\�´��(P4). 

Changing 

Culture 

�³Everyone was on a steep learning curve; it really challenged a lot of 

�W�K�H���K�L�V�W�R�U�\���R�I���E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W���D�W���W�K�H���K�R�V�S�L�W�D�O�´��(P6). �³This has 

been a great learning experience, because although I knew something 
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�Z�D�V���Z�U�R�Q�J�����,���G�L�G�Q�¶�W���N�Q�R�Z���Z�K�D�W���Z�D�V���U�H�D�O�O�\���Z�U�R�Q�J���D�Q�G �,���G�L�G�Q�¶�W���N�Q�R�Z���L�I��

we could fix it�´ (P6). �³�,���L�Q�L�W�L�D�O�O�\���W�K�R�X�J�K�W���W�K�D�W���W�K�H���5�2�7�(�0���Z�D�V���J�R�L�Q�J��

to be the key to reducing transfusion but incorporating it into a 

�K�R�O�L�V�W�L�F���E�O�R�R�G���P�D�Q�D�J�H�P�H�Q�W���S�U�R�J�U�D�P���K�D�V���E�H�H�Q���W�K�H���N�H�\�´��and �³�5�2�7�(�0��

�L�V���L�P�S�R�U�W�D�Q�W�����H�V�V�H�Q�W�L�D�O�����E�X�W���L�W�¶�V���Q�R�W���D�O�O���R�I���L�W�����,���F�R�X�O�G�Q�¶�W���H�Y�H�Q��

conceptualise what we have now, the blood management program we 

�K�D�Y�H�����D�Q�G���L�W�¶�V���H�Y�R�O�Y�L�Q�J���D�O�O���W�K�H���W�L�P�H�����L�W�¶�V���E�H�H�Q���H�[�D�F�W�O�\���Z�K�D�W���Z�H���Q�H�H�G�H�G����

�,�W�¶�V���Q�R�W���M�X�V�W���D�E�R�X�W���W�K�H���E�O�H�H�G�L�Q�J���S�D�W�L�H�Q�W�����L�W�V���U�H�F�R�J�Q�L�V�L�Q�J���W�K�H���S�R�W�H�Q�W�L�D�O��

bleeder and optimising �E�H�I�R�U�H���Z�H���J�H�W���W�R���W�K�H���E�O�H�H�G�L�Q�J���S�R�L�Q�W�´��(P7). 

�³Listening to the rational conversations between the surgeons and 

anaesthetists in theatre �« for me, that was when I thought this has a 

chance of working �« �R�I���E�H�L�Q�J���V�X�V�W�D�L�Q�D�E�O�H�´ (P7).  

Evidence-

based 

Bleeding 

Management 

�³�7�K�D�W�¶�V the advantage we have now, we talk about the evidence, what 

the deficits are, how to correct them, we are empowered to discuss the 

�E�H�V�W���I�L�W���I�R�U���W�K�H���S�D�W�L�H�Q�W�´ (P2). �³Everyone recognises the importance of 

fibrinogen, �,���G�R�Q�¶�W���W�K�L�Q�N���D�Q�\�R�Q�H���Z�R�X�O�G���K�D�Y�H���H�Y�H�Q���W�D�O�N�H�G���D�E�R�X�W��

fibrinogen in the historical era at Prince Charles, they just would 

�Q�R�W�´��(P6). �³�1�R�Z���Z�H���K�D�Y�H���G�L�V�F�X�V�V�L�R�Q�V���D�E�R�X�W���Z�K�D�W�¶�V���E�H�V�W�����E�D�V�H�G���R�Q��

�H�Y�L�G�H�Q�F�H�����Q�R�W���E�H�V�W���J�X�H�V�V�´��(P1). �³�:�H���X�V�H�G���E�X�F�N�H�W�V���R�I���)�)�3�����,���F�D�Q�¶�W��

remember �W�K�H���O�D�V�W���W�L�P�H���,���V�D�Z���)�)�3�´��(P6). �³�(�Y�H�U�\�R�Q�H���K�D�V���O�H�D�U�Q�H�G���D��

great deal; we now have more sophisticated tools and a rational 

evidence-�E�D�V�H�G���D�S�S�U�R�D�F�K�´��(P5). �³�$�W���3�U�L�Q�F�H���&�K�D�U�O�H�V���K�R�V�S�L�W�D�O�����D�W���D�Q�\��

time of the day, any day of the week, you get evidence-based best 

pra�F�W�L�F�H���Z�K�H�Q���\�R�X���K�D�Y�H���W�R���P�D�Q�D�J�H���D���E�O�H�H�G�L�Q�J���S�D�W�L�H�Q�W�´��(P6).  

Reflections from Phase 7  

Sustaining practice change revolved around three core fundamentals: 1. a facilitating role; 2. 

engaged, supportive stakeholders; and 3. effective process.(300) Effective process included 

ongoing monitoring to; 1. inform outcomes; 2. monitor improvements; 3. ensure clinicians 

�G�R�Q�¶�W���µ�J�R���R�I�I���P�H�V�V�D�J�H�¶; and 4. confirm processes remain locally relevant and aligned with 

evidence. The development of an ongoing supporting Blood Management Clinical Nurse 



149 

Consultant role to continue education, monitoring, evaluation, and ongoing improvement 

�U�H�G�X�F�H�G���W�K�H���U�L�V�N���R�I���W�K�H���S�U�D�F�W�L�F�H���µ�G�U�L�I�W�L�Q�J�¶���R�U���V�W�D�J�Q�D�W�L�Q�J���� 

Limitations  

Multiple documentary sources were used to explore the evolution of the QI, however as the 

lead investigator was also the PM, there was a risk of confirmation bias. We have confidence 

in the fidelity of our analysis for the following reasons: reflexivity supported rigour; data 

from the study was reported to critical internal and external colleagues for alternative 

propositions and explanations; data from interviews corroborated documentary data; and if 

contradictions were present, more data was sought. The study findings were specific to the 

hospital involved; however, the overall findings are likely to have broad relevance to other 

institutions implementing QI initiatives for blood management.  

Conclusion 

This case study provides a comprehensive and systematic analysis of the implementation of a 

bleeding management QI in a cardiac surgery program at a tertiary hospital. The KTA cycle 

was a useful framework for analysing and understanding the implementation process, 

however it can also provide a framework for organising thinking, planning, and actions in 

�µ�U�H�D�O���Z�R�U�O�G�¶���S�U�D�F�W�L�F�H�� The key successful components of the QI were revealed through the 

case study analysis as: 1. an appropriately skilled project manager to facilitate the 

implementation process; 2. tools to support changes in workflow and decision making 

including a bleeding management treatment algorithm with POCCTs; 3. strong clinical 

leadership from the multidisciplinary team; and 4. the evolution of the project manager 

position into a perpetual clinical position to support sustainability. These findings can inform 

future QI initiatives, particularly those requiring evidence uptake and practice change by 

multidisciplinary clinicians in the acute inpatient setting.  
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Chapter 4 Conclusion 

This chapter presented the results from the first phase of the multi-phase, mixed methods 

study demonstrating how and why that the single-�V�L�W�H���4�,�����W�K�H���µ�F�D�V�H�¶�����Z�D�V���L�P�S�O�H�P�H�Q�W�H�G��

successfully. The findings established the KTA framework was an effective tool for 

analysing and reporting implementation activities. The case study analysis also demonstrated 

that strong leadership supporting the formal use of a knowledge broker increased the capacity 

to transfer knowledge through the provision of education, skills, and tools, and the facility to 

guide, problem solve and drive practice change. In addition to these important findings, this 

study was unique with the use of a qualitative method to investigate the implementation of a 

QI activity in the context of bleeding management in cardiac surgery.  

Following the initial insight from a single-site implementation QI activity, it was necessary to 

quantitatively investigate if there was a need to improve bleeding management (as 

anecdotally identified) across other cardiac surgery units in Australia. The results from Phase 

One were therefore used to develop a survey tool to quantify current bleeding management 

practice at a national level.   
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 �²  Results of Phase Two  

Introduction  

This chapter presents the results of Phase Two of the multi-phase mixed methods study: a 

cross-sectional national survey. The chapter contains an introduction, one co-authored 

publication published in the peer-reviewed Journal of Multidisciplinary Healthcare (IF: 2.61, 

H Index 24), and a chapter summary.  

The objective of this phase of the research was to quantify current bleeding management 

practice at a national level and compare this to guidelines and literature. In addition to the 

fixed-choice survey questions, an open-ended question was asked, to gain initial insight into 

difficulties that clinicians may face when implementing bleeding management improvement 

activities. This was the first survey to quantify bleeding management practice in Australia 

since 1999; therefore, it provided accurate and contemporary data on cardiac surgery 

bleeding management practice, which has evolved significantly since the turn of the 

century.(130) 

As this publication has been peer reviewed and published, no further changes are possible to 

the work. (Appendix C) 

Thesis Publication 3 

The bibliographic details of the co-authored paper, including all authors, are:  

Pearse BL, Keogh SJ, Rickard CM, Faulke DJ, Smith I, Wall D, McDonald C, Fung YL. 

Bleeding management practices of Australian cardiac surgeons, anesthesiologists and 

perfusionists: A cross sectional national survey incorporating the Theoretical Domains 

Framework (TDF) and COM�±B Model. Journal of Multidisciplinary Healthcare. 

2020;13:27-41.  
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Abstract 

Purpose 

Excessive bleeding is an acknowledged consequence of cardiac surgery, occurring in up to 

10% of adult patients. This clinically important complication leads to poorer patient 

outcomes. Clinical practice guidelines are available to support best practice however 

variability in bleeding management practice and related adverse outcomes still exist. This 

study had two objectives; 1. to gain insight into current bleeding management practice for 

adult cardiac surgery in Australia and how that compared to guidelines and literature; and 2. 

to understand perceived difficulties clinicians face implementing improvements in bleeding 

management. 

Methods 

A national cross-sectional questionnaire survey was utilized. Perspectives were sought from 

cardiac surgeons, cardiac anesthesiologists and perfusionists. Thirty-nine closed ended 

questions focused on routine bleeding management practices to address pre- and intra-

operative care. One open-ended question was asked: �³What would assist you to improve 

�E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W���Z�L�W�K���F�D�U�G�L�D�F���V�X�U�J�H�U�\���S�D�W�L�H�Q�W�V�"�´���4�X�D�Q�W�L�W�D�W�L�Y�H���G�D�W�D���Z�H�U�H���D�Q�D�O�\�V�H�G���Z�L�W�K��

SPSS. Qualitative data were categorized into the domains of the Theoretical Domains 

Framework; the domains were then mapped to the COM�±B model 

Results 

Survey responses from 159 anesthesiologists, 39 cardiac surgeons and 86 perfusionists were 

included (response rate 37%). Four of the recommendations queried in this survey were 

reported as routinely adhered to < 50% of the time, 9 queried recommendations were adhered 

to 51-75% of the time and 4 recommendations were routinely followed >76% of the time. 
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Conclusion 

There is wide variation in perioperative bleeding management practice among cardiac 

anesthesiologists, surgeons and perfusionists in Australian cardiac surgery units. 

Conceptualizing factors believed necessary to improve practice with the TDF and COM�±B 

model found that bleeding management could be improved with a standardized approach 

including point of care diagnostic assays, a bleeding management algorithm, access to 

concentrated coagulation factors, cardiac surgery specific bleeding management education, 

multidisciplinary team agreement, dedicated blood management clinicians, and an 

overarching national approach. 

Keywords: bleeding, cardiac surgery, clinical practice guidelines, multidisciplinary, 

theoretical domains framework, implementation 

Introduction  

Bleeding is an acknowledged consequence of cardiac surgery, with the application of 

cardiopulmonary bypass differentiating this from other surgical specialities.(20,199) Major 

bleeding occurs in up to 10% of adult patients and is a common, clinically important 

complication increasing re-exploration surgery, length of stay, resources, cost and allogeneic 

blood transfusion (ABT).(10,12,14) In Australia, cardiothoracic surgery stands as the largest 

surgical indication of fresh frozen plasma (FFP) and platelet use; and the second most 

common surgical indication for red blood cells (RBC).(15,301) Major bleeding, blood 

transfusion, and/or re-exploration surgery have an additive effect of poorer clinical outcomes, 

including infection, and both early and late mortality.(12,22,23,25) Major bleeding can be 

influenced by multiple patient and procedural factors including pre-operative anti-platelet and 

anti-coagulant medication, cardiopulmonary bypass related dilution/loss/consumption of 

clotting factors, platelets, fibrinolysis; as well as the contribution of the surgical team.(302) 
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Minimising bleeding and blood loss is part of patient blood management (PBM), a World 

Health Organisation (WHO) supported paradigm that incorporates the implementation of 

�P�X�O�W�L�P�R�G�D�O���D�Q�G���P�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\���F�R�Q�F�H�S�W�V���W�R���P�D�Q�D�J�H���W�K�H���S�D�W�L�H�Q�W�¶�V���R�Z�Q���E�O�R�R�G�����R�Q�H���R�I���W�K�H��

aims being to avoid ABT.(54) More specifically, many clinical practice guidelines (CPGs) 

support PBM in cardiac surgery including the 2018 joint European Associations for Cardio-

�7�K�R�U�D�F�L�F���6�X�U�J�H�U�\���D�Q�G���&�D�U�G�L�R�W�K�R�U�D�F�L�F���$�Q�D�H�V�W�K�H�V�L�R�O�R�J�\�����³�*�X�L�G�H�O�L�Q�H�V���R�Q���3�D�W�L�H�Q�W���%�O�R�R�G��

�0�D�Q�D�J�H�P�H�Q�W���I�R�U���D�G�X�O�W���F�D�U�G�L�D�F���V�X�U�J�H�U�\�´.(42,44-46,49,50) These guidelines recommend 

collaboration between cardiothoracic surgeons, anesthesiologists, clinical perfusionists and 

nurses to: 1. optimise patients pre-operatively and reduce bleeding risk; 2. maintain 

haemostasis intra-operatively; and 3. provide evidence-based treatment for bleeding 

complications. Numerous strategies exist to achieve these goals including use of; tranexamic 

acid (TXA); retrograde and antegrade autologous priming; bleeding management treatment 

algorithms; and haemostatic point of care testing.  

Despite existing recommendations, the implementation of interventions to reduce this 

multifaceted morbidity presents a significant challenge for the surgical team. Literature 

reports variation in bleeding rates and transfusion, with one study demonstrating a 70% 

absolute variance in transfusion of RBCs making it implausible that uniform bleeding 

management strategies are being applied.(15,20,288,303) The ability to provide best practice 

by individual clinicians, institutions or even wider healthcare services does not occur on its 

own, or even through dissemination of CPGs; CPGs are simply tools used to inform, 

improve, or support behaviour. Practice variation may reflect lack of awareness of evidence 

and CPGs, but may also reflect inadequate emphasis on, or difficulties with, implementation 

of locally appropriate strategies.(157,288)  

It is likely that confidence, trust, and co-operation are required for an effective collaboration 

between the cardiac surgeon, anesthesiologists and perfusionist to prevent and manage 
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bleeding in cardiac surgery patients. Such strategies also require supporting clinicians, 

supplementary tools, and infrastructure; backed by overarching institutional blood 

management programs.(56) WHO have identified a number of priorities for action for 

implementing PBM including; 1. setting up multidisciplinary teams for managing blood 

effectively and, 2. conducting benchmarking studies to understand and compare practices of 

blood management related strategies between clinicians and hospitals.(304) 

Local evidence can elucidate bleeding management care currently provided, and rigorous 

theoretical constructs can be used to recognise requisites for improvement. Such frameworks 

and models can provide an explanation of how any improvements or change might 

successfully occur in complex environments that include clinicians interacting and operating 

at different organisational levels.(254) The Theoretical Domains Framework (TDF) facilitates 

understanding of clinical behaviours around evidence-based guidelines and provides a 

method to categorise behaviour.(260) Use of the TDF to identify factors influencing bleeding 

�P�D�Q�D�J�H�P�H�Q�W���F�D�Q���W�K�H�Q���E�H���P�D�S�S�H�G���L�Q�W�R���W�K�H���µ�&�D�S�D�E�L�O�L�W�\�����2�S�S�R�U�W�X�Q�L�W�\���D�Q�G���0�R�W�L�Y�D�W�L�R�Q���0�R�G�H�O�¶��

(COM�±B) for designing interventions to improve practice.(178) The COM�±B model 

proposes that for any behaviour to take place, a clinician must; 1. have the capability to 

perform the behaviour; 2. have the physical and social opportunity to do so; and 3. be 

motivated.(179) This combination of theoretical constructs has been used in a variety of 

settings to understand, explain and improve practice but not before in cardiac surgical 

bleeding management.(195,272)  

Current intra-operative bleeding management practice in Australian cardiac surgery units is 

not understood. The barriers and enablers to implementing effective bleeding management 

strategies, including the relationships between key stakeholders, and institutional support, 

likely impact on the uptake of evidence-based practice. This study aimed to identify the 
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bleeding management strategies currently used by clinicians in Australian cardiac surgery, 

and to elucidate what factors influence their ability to deliver best practice. 

Material and methods 

Objectives 

The study had two objectives; 1. to gain insight into current bleeding management practice 

for adult cardiac surgery in Australia and how that compared to guidelines and literature; and 

2. to understand perceived difficulties clinicians face implementing improvements in 

bleeding management. 

Design  

A national cross-sectional questionnaire survey. 

Recruitment and Sample 

Perspectives were sought from key clinical stakeholders including cardiac surgeons, cardiac 

anesthesiologists and perfusionists. To facilitate this, the survey was approved and distributed 

by the: 1. Australian and New Zealand Society of Cardiothoracic Surgery (ANZSCTS); 2. 

Australian and New Zealand College of Anaesthetists (ANZCA); and 3. the Australian and 

New Zealand College of Perfusionists (ANZCP). The surveys were sent via email from the 

professional bodies on behalf of the researchers, including an invitation, hyperlink and a plain 

language statement that explained the survey objective. This was followed by one reminder. 

All ANZSCTS consultant members and all ANZCP clinical perfusionists were included. 

ANZCA have a large membership and they are conscious to limit survey fatigue for their 

group; therefore, invitations were only sent to the anesthesiologists belonging to the special 

interest group that includes cardiac, thoracic, perfusion and vascular anesthesiologists. 

Responses from vascular and thoracic anesthesiologists were excluded from the analysis, as 
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were responses from consultants practicing in New Zealand. Data collection was undertaken 

between November 2017 and March 2018. 

The recruitment email provided a web-link to the participant information sheet and online 

survey. Consent was implied by participants moving through the eligibility criteria, 

participation involvement requirements and rights. The survey was designed to be completed 

on-line; however, a printable version was made available on request. Estimated time for 

completion of the survey was 10�±15 minutes. The study approved by the Human Research 

Ethics Committees from The Prince Charles Hospital, (IRB No. HREC/17/QPCH/340), 

Griffith University (IRB No. 2017/590) and University of Sunshine Coast (IRB No. 

S171105); and carried out in accordance with the principles of the Declaration of Helsinki. 

Survey Development  

The 40-item self-administered anonymous open questionnaire was developed within the web-

based platform, LimeSurvey.(269) The questionnaire was developed from survey instruments 

previously validated for blood management and aligned with bleeding management strategies 

from literature, CPGs and discussion among authors.(129,305) Thirty-nine closed ended 

questions focused on routine bleeding management practices by individual clinicians to 

address pre-operative risk management and intra-operative care. Answers were based on CPG 

�E�H�V�W���S�U�D�F�W�L�F�H���Z�L�W�K���D�Q���³�2�W�K�H�U�´���F�K�H�F�N���E�R�[���W�K�D�W���D�O�O�R�Z�H�G���W�H�[�W���G�D�W�D���W�R���E�H���H�Q�W�H�U�H�G���L�I���U�H�V�S�R�Q�G�H�Q�W�V��

were wished to add additional comments on their practice; this was added to accommodate 

the heterogeneity with cardiac surgery procedures. Survey questions covered topics of 1. 

demographics including occupation, hospital type and post code (n=6); 2. supporting 

committees and staff (n=2); 3. pre-operative management (n=6); and 4. intra-operative 

management (n=25). There was one open-ended question at the end of the survey: �³What 

�Z�R�X�O�G���D�V�V�L�V�W���\�R�X���W�R���L�P�S�U�R�Y�H���E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W���Z�L�W�K���F�D�U�G�L�D�F���V�X�U�J�H�U�\���S�D�W�L�H�Q�W�V�"�´���7�K�L�V��

question a�L�P�H�G���W�R���J�D�W�K�H�U���L�Q�V�L�J�K�W���L�Q�W�R���S�D�U�W�L�F�L�S�D�Q�W�V�¶���S�H�U�F�H�S�W�L�R�Q�V���R�I���E�D�U�U�L�H�U�V���R�U���I�D�F�L�O�L�W�D�W�R�U�V���W�K�D�W��
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impact their ability to manage bleeding or implement improvement strategies in their current 

environment.  

The survey was tested for face and content validity with a convenience sample of 10 expert 

clinicians and researchers not involved in the survey development. Based on feedback, some 

modifications were made primarily regarding use of language, with a final review by the 

authors prior to distribution.  

Analysis 

Close Ended Survey Questions 

Survey data were imported into SPSS (v.25.0) for coding and statistical analysis.(271) 

Descriptive statistics were used to summarise the data collected in terms of demographic and 

clinical characteristics of the cardiac surgery units, their patient cohorts and reported bleeding 

management strategies. Results were excluded from analysis if respondents completed less 

than 50% of the survey, as they did not contain enough data to meet the study objectives.  

Open-ended Question 

Initially, responses to the open-ended question were read to achieve an understanding of the 

data and to separate statements that contained more than one theme. Data were imported into 

NVivo 12 and coded into the 14 TDF domains with a recursive process following a thematic 

analysis approach.(254,260) Statements were also identified as barriers or facilitators that 

influence behaviours and finally, the statements were mapped into the COM�±B model. The 

entire analytic process was achieved by two of the authors (BP, SK) and discrepancies 

resolved through discussion.  
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Results 

Demographics 

Surveys were sent to 761 members (131 cardiac surgeons; 476 anesthesiologists; and 154 

perfusionists). Of these, 351 responses were received (46% response). Excluded responses 

comprised; clinicians not practicing in Australia (n=5); and if less than 50% of the survey 

was complete (n=62). A total of 284 survey responses were included in the final analysis. 

Response rate by participants from the Australian and New Zealand Society of 

Cardiothoracic Surgery was 30% (39/131); 2. Australian and New Zealand College of 

Anaesthetists was 33% (159/476); and 3. the Australian and New Zealand College of 

Perfusionists 56% (86/154). Survey respondents were predominately anesthesiologists (56%), 

working primarily in metropolitan public hospitals (64%) in NSW (40%) (Table 5.1). 

Blood Management Committees and Blood Management Nurses 

Most (71%) participants reported having a blood management committee at their institution; 

however, only 42% reported having a blood management nurse at their institution, while the 

remainder did not have or were unaware of the existence of a role. (Figure 5.1) CPGs 

recommend committees and dedicated blood management positions to support best 

practice.(45,46,50) �,�Q���W�K�H���µ�2�W�K�H�U���F�R�P�P�H�Q�W�V�¶ text box for this question, many participants 

stated that blood management would be improved with additional clinical support such as: 

�³blood management nurse onsite�´�����³�W�U�D�Q�V�I�X�V�L�R�Q���Q�X�U�V�H���R�Q�V�L�W�H�´, �³�S�U�R�S�H�U�O�\���W�U�D�L�Q�H�G transfusion 

�H�[�S�H�U�W�´, and �³�P�R�U�H���E�O�R�R�G���P�D�Q�D�J�H�P�H�Q�W���Q�X�U�V�H�V�´�������7�D�E�O�H�������������)�L�Q�D�O�O�\�����S�D�U�W�L�F�L�S�D�Q�W�V���S�H�U�F�H�L�Y�H�G��

issues related to hospital resources and processes were needed for successful bleeding 

management at the bedside: �³convince executive to purchase equipment and fund support 

�V�W�D�I�I�´��and �³�3�D�W�L�H�Q�W���%�O�R�R�G���0�D�Q�D�J�H�P�H�Q�W���S�U�R�J�U�D�P�����R�X�U���S�U�H�Y�L�R�X�V���S�U�R�J�U�D�P���Z�D�V���V�F�U�D�S�S�H�G���L�Q��

�W�U�D�Q�V�L�W�L�R�Q���W�R���D���Q�H�Z���K�R�V�S�L�W�D�O���´.  
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Routine Use of CPG Recommended Bleeding Management Strategies 

  
aFVll (activated factor seven), FFP (fresh frozen plasma), PCC (prothrombin complex concentrate), Cryo (Cryoprecipitate), Fib Conc (Fibrinogen 

concentrate), ROTEM (Rotational Thromboelastometry), TEG (Thromboelastography), DDAVP (D-Deamino Arginine Vasopressin)  

Figure 5.1 Frequency of routinely applied bleeding management strategies in cardiac surgery 
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Anti-platelet Medication 

Participants reported it was routine practice to cease P2Y12 receptor inhibitors (83%) for 

elective surgery consistent with CPG recommendations.(42,44,46,49) Sixty-two percent of 

respondents reported that it was routine practice to continue aspirin therapy (62%) prior to 

elective cardiac surgery (Figure 5.1), consistent with guidelines recommending there is 

sufficient evidence for continuation.(42,44,46,49) In the text field for aspirin cessation, 

surgeons commented that these decisions were patient specific for example: �³not for redo 

�F�D�V�H�V�´�����³�F�D�V�H���G�H�S�H�Q�G�H�Q�W�´����and �³�G�H�S�H�Q�G�H�Q�W���R�I���V�W�D�E�L�O�L�W�\���D�Q�G���O�H�V�L�R�Q���W�\�S�H�´�� Anesthesiologist 

comments were related to the practice being �³�V�X�U�J�H�R�Q���G�H�S�H�Q�G�H�Q�W�´�� 

Tranexamic Acid (TXA) 

Routine use of TXA was reported by 79% of anesthesiologists and 74% of cardiac surgeons 

(perfusionist responses were excluded) consistent with CPGs.(42,44-46,50) (Figure 5.1) 

Mode of delivery and dosing by anesthesiologists and cardiac surgeons are reported in Table 

�����������6�X�U�J�H�R�Q���U�H�V�S�R�Q�V�H�V���Z�H�U�H���H�[�F�O�X�G�H�G���I�U�R�P���µ�G�R�V�L�Q�J�¶���D�V���W�Key were largely unaware of doses of 

TXA: �³�X�Q�V�X�U�H�´�����³�Q�R���L�G�H�D�´�����D�Q�G���³�G�R�Q�¶�W���N�Q�R�Z�´����Dosing by anesthesiologists varied (Table 

5.2) with comments in the text field for TXA use, including: �³�J�H�Q�H�U�L�F���������P�J���K�U�´, 

�³�������P�J���N�J���K�U���D�V���S�H�U���W�K�H���L�Q�I�R���S�D�P�S�K�O�H�W�´�����³�,���I�R�O�O�R�Z���W�K�H �$�7�$�&�$�6���W�U�L�D�O���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q�V�´�����³�X�S��

�W�R���������J���G�H�S�H�Q�G�L�Q�J���R�Q���H�*�)�5�´�����³�D�O�J�R�U�L�W�K�P���I�U�R�P���S�U�R�G�X�F�W���L�Q�I�R���E�D�V�H�G���R�Q���Z�H�L�J�K�W���D�Q�G���*�)�5�´, and 

�³�P�R�V�W���J�H�W�����J���L�Q�I�X�V�H�G���R�Y�H�U����-�����K�R�X�U�V�´����Four percent of anesthesiologists mentioned the 

ATACAS trial results in the field for additional comments.(306)  

  







166 

Vitamin K Antagonists (VKAs) 

Participants reported routinely correcting post-bypass bleeding associated with warfarin 

therapy with: 1. prothrombin complex concentrate (PCC) (42%); 2. a combination of FFP and 

PCC (34%); and 3. FFP (24%). (Figure 5.1) The recommendation for bleeding associated 

with warfarin is PCC or FFP if PCC is not available.(42,44,49,120) Additional text comments 

for this question included: �³should have �J�D�W�H�N�H�H�S�H�U���D�F�F�H�V�V���W�R���)�)�3�����L�W�V���R�X�W�V�L�G�H���J�X�L�G�H�O�L�Q�H�V�´�� 

D-Deamino Arginine Vasopressin (DDAVP) 

The use of DDAVP for post-operative bleeding associated with impaired platelet function or 

decreased platelet count was reported by 54% of surgeons and anesthesiologist respondents, 

which follows current guideline recommendations.(42,44,49) (Figure 5.1) Additional 

anesthesiologists comments included: �³�I�R�U���9�$�'�V���D�Q�G���X�U�D�H�P�L�F���S�D�W�L�H�Q�W�V�´�� �³renal 

imp[airment] �����³�U�H�Q�D�O���G�L�V�H�D�V�H�´, and �³�I�U�H�T�X�H�Q�W���V�X�U�J�H�R�Q���U�H�T�X�H�V�W�´�� 

Activated Factor Vll (FVlla) 

The use of FVlla as a rescue therapy in the setting of excessive life-threatening bleeding was 

reported by 86% of surgeons and anesthesiologist respondents; the remaining respondents 

stating they did not use it at all. (Figure 5.1) Responses in the optional text field included: 

�³�R�Q�O�\���D�V���D���O�D�V�W���U�H�V�R�U�W�����D�O�P�R�V�W���Q�H�Y�H�U�´�����³�R�Q�O�\���Z�K�H�Q���F�H�U�W�D�L�Q���V�X�U�J�H�R�Q�V���V�W�D�P�S���W�K�H�L�U���I�H�H�W�´����and 

�³�U�D�U�H�O�\�´�� 

Cell Salvage 

Cell salvage was reportedly used routinely by 39% of all respondents, 33% reported use in 

patients with a high risk of blood loss and post-operative bleeding only, and the remainder 

reporting no use of cell salvage. (Figure 5.1) CPGs recommend postoperative cell salvage 

may be considered to reduce transfusions in patients with bleeding.(42,44,49) 
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Residual Pump Blood  

Routine re-infusion of residual pump blood varied with 69% stating that they would return 

the blood to the patient unwashed, 18% washed the RPB in a cell saver, the remaining using 

various combinations of washed or unwashed related to Hb and time on pump. (Figure 5.1) 

Participants responded with additional comments including: �³�K�D�O�I���X�Q�Z�D�V�K�H�G�����K�D�O�I���Z�D�V�K�H�G�´����

�³�F�R�P�E�L�Q�H�G���Z�L�W�K���F�H�O�O���V�D�Y�H�U���Y�R�O�X�P�H�´�����³�X�Q�Z�D�V�K�H�G���� 2 hr, washed > �����K�U���U�X�Q�´�����³�H�L�W�K�H�U��

unwashed or cell-�V�D�O�Y�D�J�H�G���G�H�S�H�Q�G�L�Q�J���R�Q���G�X�U�D�W�L�R�Q���R�I���&�3�%���D�Q�G���D�O�V�R���Y�R�O�X�P�H���V�W�D�W�X�V�´ and 

�´�X�Q�Z�D�V�K�H�G < 1 hr, �Z�D�V�K�H�G���!�����K�U�´�� 

Ionised Calcium  

The correction of ionised calcium to a level > 0.9 mmol/l was reportedly practiced by 77% of 

respondents (Figure 5.1), with additional comments: �³1.2�±���������P�P�R�O���O���L�R�Q�L�]�H�G�´, �³�Q�R���V�S�H�F�L�I�L�F��

�W�D�U�J�H�W�´, �³�L�W�¶�V���Q�R�W���I�R�U���F�R�D�J�X�O�D�W�L�R�Q�������L�W�¶�V���I�R�U���P�\�R�F�D�U�G�L�D�O���I�X�Q�F�W�L�R�Q���������,�I���O�R�Z���H�Q�R�X�J�K���W�R���V�W�R�S��

�F�O�R�W�W�L�Q�J���S�W���L�V���G�H�D�G�´, �³�!�������P�P�R�O���O�´��and �³���������P�P�R�O���´�� Surgeons commented they were �³�Q�R�W��

�V�X�U�H�´ or �³�!�������P�P�R�O���O�´; there were no comments from perfusionists. 

Barriers and Enablers to Implementing Bleeding Management  

A total of 69 (25%) respondents answered the open-ended question at the end of the survey: 

�³What would assist you to improve bleeding management for �F�D�U�G�L�D�F���V�X�U�J�H�U�\���S�D�W�L�H�Q�W�V�´�" 

Responses were received from 41 anesthesiologists, 14 cardiac surgeons, and 14 

perfusionists. Many responses contained more than one belief; in total there were 99 

individual belief statements which were coded into themes with the TDF. Five domains from 

the TDF contained content relevant to the study objectives, including: knowledge; social 

influences; beliefs about capabilities; environmental context and resources; and behavioural 

regulation. (Table 5.4)  



168 

Once the TDF domains were mapped into the COM�±B model, opportunity was identified as 

the biggest influence to implementing optimal bleeding management. This included: 1. access 

to point of care diagnostic assays (ROTEM/TEG and Multiplate); 2. dedicated blood 

management clinicians; 3. decision support tool for bleeding management (algorithm/app); 4. 

access to fibrinogen concentrate; and 5. multidisciplinary team contribution. Motivation to 

�L�P�S�U�R�Y�H���E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W���Z�D�V���L�Q�I�O�X�H�Q�F�H�G���E�\���W�K�H���L�Q�G�L�Y�L�G�X�D�O�V�¶���S�H�U�F�H�S�W�L�R�Q�V���U�H�J�D�U�G�L�Q�J���W�K�H�L�U��

ability to effectively manage bleeding. Respondents identified the capability to manage 

bleeding effectively as influenced by: 1. standardization of practice; and 2. cardiac surgery 

specific, bleeding management education/guidelines. 
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Discussion 

To our knowledge, this is the first study that has aimed to gain insight into current practices 

for managing bleeding risk, and actual bleeding during adult cardiac surgery in Australia, as 

reported by clinicians reflecting on their practice. We also aimed to understand what 

clinicians perceived as barriers and enablers to improving their bleeding management 

practice. Importantly, these aims were explored from the perspective of key stakeholders in 

the perioperative Phase of surgery, using a recognised theoretical approach (TDF and COM�±

B model). Our study demonstrated wide variation and incomplete implementation of the 

queried CPG bleeding management recommendations. Four of the recommendations queried 

in this survey were reported as routinely adhered to less than 50% of the time, 9 queried 

recommendations were adhered to 51%�±75% of the time and only 4 recommendations were 

routinely followed greater than 76% of the time.  

Participants consistently stated that a key requirement for effective bleeding management was 

a supportive multidisciplinary approach to blood management; however, one third of 

respondents did not have, or were not aware of, a blood management committee at their 

institution. Various guidelines including the Society of Thoracic Surgeons/Society of 

Cardiovascular Anesthesiologists Blood Conservation CPGs recommend the establishment of 

blood management committees: �³A multidisciplinary approach involving multiple 

stakeholders, institutional support, enforceable transfusion algorithms supplemented with 

point-of-care testing, and all of the already mentioned efficacious blood conservation 

interventions limits blood transfusion and provides optimal blood conservation for cardiac 

�R�S�H�U�D�W�L�R�Q�V�����&�O�D�V�V���,�����/�H�Y�H�O���R�I���H�Y�L�G�H�Q�F�H�����$���´��(45,46) Furthermore, a significant body of 

literature supports comprehensive programmes with jurisdictional, executive support and 

clinical leadership, a multidisciplinary approach, multimodal strategies, education, 

communication and feedback as essential to facilitate effective bleeding 
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management.(1,56,157,307,308) An Australian study of four hospitals found this approach 

reduced mortality, length of hospital stay, blood product use, and costs across 4 hospitals.(56) 

Data from this study show that while surgeons, anesthesiologists and perfusionists recognise 

the need for support at the front line, support is necessary at multiple organisational levels. A 

motivated and well-informed clinician is often not sufficient to implement change if relevant 

departments or the wider organisation does not support practice improvement. This is likely 

�R�Q�H���R�I���W�K�H���P�R�V�W���V�L�J�Q�L�I�L�F�D�Q�W���Y�D�U�L�D�E�O�H�V���L�Q�I�O�X�H�Q�F�L�Q�J���F�O�L�Q�L�F�L�D�Q�V�¶���D�E�L�O�L�W�\���W�R���L�P�S�O�H�P�H�Q�W all other 

bleeding management strategies. This was highlighted in the results from participants 

�F�R�P�P�H�Q�W�V���G�H�P�R�Q�V�W�U�D�W�L�Q�J���D���O�D�F�N���R�I���D���³�R�S�S�R�U�W�X�Q�L�W�\�´����COM�±B) to improve practice.  

The responses recorded a low level of concordance for the continuation of aspirin through the 

perioperative period.(42,44,46,48) A 2017 meta-analysis on patients undergoing cardiac 

surgery observed that: 1. any dose of aspirin confers benefit in decreasing mortality and post-

operative acute renal failure (mainly in CABG patients); 2. low-�G�R�V�H�����” 160 mg) aspirin prior 

to CABG surgery is associated with a reduced incidence of MI; and 3. low dose (<160mg) 

preoperative aspirin did not increase the incidence of RBC transfusion or re-operation for 

bleeding.(309) Poor compliance with this strategy is likely a result of the level of evidence 

(Class lla, Level C) and lack of clarity on whether preoperative aspirin is beneficial in 

isolated valve surgery or other non-CABG cardiac surgery procedures.(42) However, there 

was good agreement for stopping anti-platelet P2Y12 receptor inhibitors (83%) prior to 

elective surgery, where evidence is stronger.(42,44-46,48)  

There was also good compliance for the routine use of TXA (recommended to reduce ABT in 

patients undergoing CPB, Class 1, Level of evidence, A).(42,45,46,49) However, there was 

significant variation in the method of administration and dosing. This may reflect 

heterogeneity of dose and mode of delivery (bolus, bolus + infusion and infusion) in studies 

investigating TXA in cardiac surgery.(306,310,311) Few anesthesiologists mentioned the 
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ATACAS trial in the text field on TXA prescribing. This was an Australian multi-national 

trial (the largest trial to date (n=4,631)) that investigated TXA use in patients at increased risk 

of perioperative complications undergoing on or off-pump CABG, or a combination of 

CABG/Valve/other procedures.(306) Compared to placebo, TXA use was associated with a 

decreased incidence of ABT, consistent with results from meta-analyses.(312,313) 

Additionally, there was reduction in re-operation surgery and no difference in the incidence 

of death or thromboembolic complications. There was, however, an increase in seizures, and 

dosing was reduced during the trial with emerging evidence of seizure risk with high doses. 

Currently, the clinical significance this is unclear and previous prospective studies have 

reported seizures as self-limiting and not associated with increased morbidity or 

mortality.(314)  

Despite the ATACAS conclusions clinicians conceivably remain concerned about patient-

important outcomes related to the optimal dose that balances the risk of seizures and bleeding 

and this was reflected in the small number of responses using ATACAS dosing. The recorded 

responses exemplify known barriers to evidence-based practice including lack of agreement 

and outcome expectancy with research, as well as knowledge and awareness of 

guidelines.(315)  

There was reported variation for routine use of strategies to minimise haemodilution (RAP 

and mini circuits). On the other hand, there was agreement across all three disciplines that 

managing haemodilution in cardiac surgery was imperative. It is likely the results reflect 

underpowered RCTs and lack of strong recommendations from CPGs (Class lla, Level of 

evidence, B) resulting in uncertainty regarding specific strategies.(42,44,45,316) This is 

�V�X�S�S�R�U�W�H�G���E�\���S�D�U�W�L�F�L�S�D�Q�W�V�¶���F�R�P�P�R�Q���E�H�O�L�H�I�V���W�K�D�W���V�W�D�Q�G�D�U�G�L�]�D�W�L�R�Q�����F�D�U�G�L�D�F���V�X�U�J�H�U�\���V�S�H�F�L�I�L�F��

bleeding management education, and national guidelines could improve bleeding 

management.  
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A clear finding from this study was the contribution of point of care diagnostic assays 

(ROTEM/TEG) to bleeding management, with 83% of respondents reporting routine use. 

There is a significant body of literature in cardiac surgery demonstrating a move away from 

use of standard laboratory tests (SLT) and reduced ABT in situations that require rapid 

assessment and treatment of bleeding.(1,64,70,73) The key advantage of these assays is short 

result turnaround time, allowing clinicians to diagnose and treat bleeding promptly, as well as 

track treatment response. This is supported by a 2018 Cochrane review stating there is 

�³�J�U�R�Z�L�Q�J���H�Y�L�G�H�Q�F�H���W�K�D�W���D�S�S�O�L�F�D�W�L�R�Q���R�I���7�(�*�����R�U���5�2�7�(�0���J�X�L�G�H�G���W�U�D�Q�V�I�X�V�L�R�Q���V�W�U�D�W�H�J�L�H�V���P�D�\��

reduce the need for blood products, and improve morbidity in patients with bleeding�´��(68) 

However, less than half of respondents reported access to the point of care diagnostic assay to 

assess platelet function likely because the implications of platelet function testing intra-

operatively including testing intra and post operatively are not well understood. However, 

pre-operative platelet function testing may guide decision making regarding proceeding or 

cancelling surgery where possible.(66,317,318) Participants uniformly identified access to 

point of care diagnostic assays was critical to improving bleeding management; with access 

(or lack of) these instruments reflecting resource issues but also issues of support (or lack of) 

from external disciplines and departments (haematology, blood bank).  

The results from point of care diagnostic assays are routinely used in conjunction with 

bleeding management treatment algorithms.(64) However, reported use of algorithms was 

low, despite recommendations by CPGs: �³We recommend the application of intervention 

algorithms incorporating pre-defined triggers and targets based on VHA coagulation 

monitoring to guide individualised haemostatic intervention in the case of perioperative 

�E�O�H�H�G�L�Q�J�����*�U�D�G�H�����&���´��(42,44,49) This is notable because the incidence of coagulopathy and 

bleeding in cardiac surgery is high (20,64,110), and use of algorithms have been shown to 

independently improve standardization and reduce morbidities, including reductions in 
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ABT.(64,73,319) A cited barrier was the lack of multidisciplinary agreement required for 

development and use of an algorithm. Implementation literature regarding uptake of CPGs 

identified decision support systems and social interactions as successful strategies for practice 

improvement. Importantly though, literature demonstrates successful implementation is 

related to a planning with a multi-layered approach addressing context specific 

barriers.(1,56,157,315) 

Variation in use of therapies to replete fibrinogen deficits were also identified. The last 

decade has seen increased interest in supplementing low plasma fibrinogen with fibrinogen 

concentrate (FC) in the post-operative bleeding scenario.(99,320-325) While several single 

centre RCTs and observational studies have demonstrated reduced bleeding and ABT 

associated with FC supplementation, a multi-national, multi-centre, randomized, double-

blind, placebo-controlled trial comparing FC with placebo (152 patients, from 34 centres in 

11 countries) found that FC was associated with an increase in administration of blood 

products.(110,322-326) The post hoc analysis suggested that the unexpected outcomes with 

FC were a result of a combination of poor adherence to the transfusion algorithm, inclusion 

of patients with higher than expected pre-treatment fibrinogen levels, and investigators who 

lacked familiarity with implementing the protocol.(320)  

Despite these inconsistencies in the literature, participants of this survey consistently cited 

access to FC as an important factor to improving bleeding management. A recent pragmatic, 

multi-centre, randomized, non-inferiority Phase 3 trial (FIBRES) in adult cardiac surgical 

patients found FC was noninferior to cryoprecipitate when considering the number of ABTs 

in the 24 hours post bypass.(100) However, surprisingly, time to treat for FC and 

cryoprecipitate was the same, negating a major advantage of using a product that is 

lyophilized, allowing for easy storage, reconstitution, and administration compared to 

cryoprecipitate that is retained in a frozen state and must be thawed and pooled prior to 
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administration. Furthermore, FC has a standardized concentration, is purified and pathogen 

reduced which mitigates risks associated with ABT and is a central tenet of blood 

management.(54) It is likely that the licenced indications for FC, as well as cost and logistical 

issues, will continue to be barriers to use of FC despite recommendations in guidelines and 

clinician call for increase access to the product.(44)  

Results also demonstrated similar variation in reported therapy to reverse bleeding in cardiac 

surgery associated with use of VKAs, possibly as a result of the disparities in guidelines. 

Consistency across guidelines as well as quality and clarity are important features for 

successful uptake of evidence.(315) In the absence of cohort specific national guidelines, 

disparities such as those seen in Table 5.5, make a case for institution specific 

implementation of evidence by quality improvement teams of clinicians to ensure local input, 

supported by senior leadership and peer review.(56) 

Half of the respondents reported routine use of DDAVP when patients were suffering with 

intractable bleeding and known platelet dysfunction or decreased platelet count. This likely to 

be a reflection of the non-specific nature of the recommendation, as well as the class and 

level of evidence: �³prophylactic use of DDAVP to reduce bleeding is not recommended, but 

�L�W�¶�V���D�G�P�L�Q�L�V�W�U�D�W�L�R�Q���P�L�J�K�W���E�H���E�H�Q�H�I�L�F�L�D�O���L�Q���S�D�W�L�H�Q�W�V���Z�K�R���K�D�Y�H���L�Q�K�H�U�L�W�H�G���R�U���D�F�T�X�L�U�H�G���E�O�H�H�Ging 

disorders or platelet dysfunction (Class lla, Level of Evidence C).(42) This is further 

compounded by a Cochrane review that concluded�����³�,�W���L�V���S�R�V�V�L�E�O�H���W�K�D�W���S�H�R�S�O�H���Z�K�R���D�U�H���P�R�U�H��

vulnerable to bleeding, such as those taking antiplatelet agents, may gain more benefit from 

�'�'�$�9�3�´��(91)  

Consistent with CPG recommendations, 86% of surgeons and anesthesiologists only infused 

factor Vlla as a rescue therapy in the setting of excessive life-threatening bleeding that cannot 

be managed by other procoagulant interventions.(42,44-46) 





180 

of respondents in this survey reported that they did not routinely use this strategy. This may 

be related to issues of staffing, training, and funding as reported by a recent survey by the UK 

cell salvage action group.(93)  

Again, non-specific guidelines and a paucity of evidence may be associated with variation in 

the return of residual pump blood (RPB) from the reservoir and circuit at the end of CPB. 

Nearly 70% respondents stated they would routinely return RPB the patient unwashed, nearly 

18% washing the RPB in a cell saver, and the remainder using various other combinations. 

The 2011 Society for Thoracic Surgeons guidelines non-specifically recommend the 

reinfusion of RPB (Class IIa/level of evidence C).(45)  

Lastly, good agreement was reported for the correction of ionised calcium to a level >0.9 

mmol/l despite the reported variance in target levels for correction, as well as clinician 

statements regarding the impact on haemostasis. This could be related to knowledge that 

while calcium is an important cofactor to several physiological components of haemostasis; 

hypocalcaemia in acute bleeding is common, and treatment with ABT may worsen this with 

chelation by citrate additive.(74) It remains that calcium supplementation an important 

�S�U�L�Q�F�L�S�O�H���R�I���E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W���Z�L�W�K���D���J�U�D�G�H�����%���U�H�F�R�P�P�H�Q�G�D�W�L�R�Q���³that calcium should be 

administered during massive transfusion if calcium concentration is low, to preserve 

normocalcaemia (> 0.9 mmol/l).(44) 

Strengths and Limitations 

This study is limited by factors inherent to the survey method. We did not directly observe 

clinical practice and self-reported data may not reflect true behaviour. Also, as participation 

was voluntary, those agreeing to report potentially more likely to have an interest in bleeding 

management. As a result, our findings may over represent clinicians with significant 

knowledge and compliance with guideline recommendations. While our study design could 
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not provide details on the underlying reasons for treatment choices, the textual data offered 

explanatory data on the thoughts and beliefs about consequences and outcomes of bleeding 

management. Furthermore, overall accuracy would have been enhanced by a greater response 

rate, although 37% is a common response rate for professional surveys.(129)  

Despite these limitations, this study provides important information about current bleeding 

management practice in Australia and documents the issues clinicians face to improve the 

implementation of therapies to manage this complex morbidity. The use of guideline 

recommendations for bleeding management in cardiac surgery support: 1. evidence-based 

care; 2. reductions in practice variation; and 3. a stimulus for organisational redesign to 

support best practice. The wide variation in reported practice in our study suggests that these 

goals may not always be achieved. Our findings mirror previous studies investigating the 

uptake of recommendations from CPGs in blood management.(15,129,305) Literature 

identifies low level of strength of evidence as a contributor to poor uptake of guideline 

recommendations. Many recommendations include phrases such as: �³�L�W���P�D�\���E�H���F�R�Q�V�L�G�H�U�H�G�´����

�³It is not unre�D�V�R�Q�D�E�O�H�´����or �³�L�W���L�V���Q�R�W���U�H�F�R�P�P�H�Q�G�H�G���K�R�Z�H�Y�H�U�«�´�� This type of phrasing can 

convey an ambiguous message on an individual level and not enough authority to support 

organisational change. Given the complexity of managing bleeding in the cardiac surgical 

cohort, and the multidisciplinary input not only from front line clinicians, but also from ICU, 

cardiology, haematology, and blood banks; an overarching co-ordinated national approach 

may be required for change.  

This is supported by participant beliefs developed with the TDF and COM�±B model 

proposing that institutions and professional bodies need to facilitate clinicians to improve: 1. 

their �³�F�D�S�D�E�L�O�L�W�\�´ to manage bleeding more effectively with a well-documented and 

structured approach to bleeding, supported by cardiac surgery specific bleeding management 

education and a national guideline; 2. �W�K�H���³�R�S�S�R�U�W�X�Q�L�W�\�´ to manage bleeding more effectively 
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with improved access to point of care coagulation assays, bleeding management algorithms, 

dedicated blood management clinicians, access to fibrinogen concentrate and collaboration 

with the multidisciplinary team; and 3�����³�P�R�W�L�Y�D�W�L�R�Q�´���W�R manage bleeding more effectively 

with improved confidence in their peers to adhere to agreed bleeding management processes. 

Conclusion 

In conclusion, there is wide variation in perioperative bleeding management practice among 

surgeons, anesthesiologists and perfusionists in Australian cardiac surgery units. 

Conceptualizing factors believed necessary to improve practice with the TDF and COM�±B 

model found that bleeding management could be improved with a standardized approach 

including point of care diagnostic assays, a bleeding management algorithm, access to 

concentrated coagulation factors, cardiac surgery specific bleeding management education, 

multidisciplinary team agreement, dedicated blood management clinicians, and an 

overarching national approach.  
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Chapter 5 Summary 

This chapter contained the third published manuscript from this pragmatic, multi-phase, 

mixed methods study reporting the results of Phase Two, along with the design and 

discussion of the study findings. The overarching aim of this doctoral thesis included 

determining the degree to which evidence-based bleeding management was being adhered to 

in Australian cardiac surgical units. This was achieved with the cross-sectional national 

survey. The survey findings revealed wide variation in practice among cardiac surgeons, 

anaesthesiologists, and perfusionists. Findings from the open-ended question revealed some 

preliminary factors that clinicians believed would assist in improving their bleeding 

management practice. Results from this work were used to inform Phase Three and the 

design and creation of an interview guide to identify barriers and facilitators to practising and 

implementing evidence-based bleeding management in Australian cardiac surgery units.
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 �²  Results of Phase Three 

Introduction  

This chapter presents results from Phase Three of the pragmatic, multi-phase mixed methods 

study: a semi-structured interview study. The chapter contains an introduction, one co-

authored publication published in the peer-reviewed Journal of Health Services Research (IF: 

2.706, H Index 116), and a chapter summary.  

The integrative literature review (Chapter 2) and the results from the case study (Chapter 4) 

revealed the implementation activities being used to change practice in cardiac surgery. 

Findings from the survey (Chapter 5) revealed preliminary insight into factors that clinicians 

believed would improve their bleeding management practice. Phase Three expanded upon the 

knowledge gained from all previous phases through in-depth interviews with key 

stakeholders to explore and explain findings developed thus far. This final phase of the 

doctoral research provided the opportunity to further understand and connect the extent with 

the context of bleeding management in Australian cardiac surgery units. This was the first 

interview study interviewing these clinician groups in this context.  

As this publication has been peer reviewed and published, no further changes are possible to 

the work. (Appendix D) 
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Abstract  

Background 

Bleeding during cardiac surgery is a common complication that often requires the transfusion 

of blood products. The combination of bleeding and blood product transfusion incrementally 

increases adverse outcomes including infection and mortality. Following bleeding 

management guideline recommendations could assist with minimising risk but adherence is 

not high, and the cause for lack of adherence is not well understood. This study aimed to 

identify barriers and facilitators to practicing and implementing evidenced-based intra-

operative, bleeding management in Australian cardiac surgery units.  

Methods 

We used a qualitative descriptive design to conduct semi-structured interviews with 

Australian cardiac surgeons, anaesthetists and perfusionists. The Theoretical Domains 

Framework (TDF) was utilised to guide interviews and thematically analyse the data. 

Categorised data were then linked with the three key domains of the COM�±B model 

(capability, opportunity, and motivation) to explore and understand behaviour. 

Results 

Seventeen interviews were completed. Nine of the 14 TDF domains emerged as significant. 

Analysis revealed key themes to improving capability included, standardisation, monitoring, 

auditing, and feedback of data and cross discipline training. Opportunity for change was 

improved with interpersonal and interdepartmental collaboration through shared goals, and 

more efficient and supportive processes allowing clinicians to navigate unfamiliar business 

and financial models of healthcare. Results suggest as individuals, clinicians had the 

motivation to make change and healthcare organisations have an obligation and a 

responsibility to partner with clinicians to support change and improve goal directed best 

practice.  
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Conclusion 

Using a theory-based approach it was possible to identify factors which may be positively or 

negatively influence clinicians�¶ ability to implement best practice bleeding management in 

Australian cardiac surgical units.  

Key Words 

Cardiac surgery, Australia, Bleeding, Barriers, Facilitators, Theoretical Domains Framework, 

COM�±B Model 

Background 

Excessive bleeding occurs during and after cardiac surgery in up to 10% of patients, and the 

most common treatment is the transfusion of blood products.(20,199) However, blood 

transfusion is a form of tissue allotransplantation which may be associated with circulatory 

overload, acute lung injury, febrile and allergic and haemolytic reactions, alloimmunisation, 

immunomodulatory effects, and bacterial and infectious disease transmission.(10,12,14,200) 

Furthermore, the combination of excessive bleeding, and management with blood transfusion 

and re-exploration surgery incrementally increases adverse outcomes including infection and 

mortality.(12,21-27)  

Many evidence-based, guideline-supported strategies exist to manage bleeding, including the 

collaborative contribution of the surgical team.(42-46) In 2010, the implementation of 

multidisciplinary and multimodal concepts to manage bleeding and blood loss were endorsed 

by the World Health Organisation (WHO) as part of the Patient Blood Management paradigm 

(PBM).(54) Complex patients requiring individualised and co-ordinated care from numerous 

specialties in the same physical space, at the same time, requires active collaboration. The 

significant variation in bleeding management practice and outcomes noted in literature may 

be a result of these managing these challenges.(15,20,288,303,329) 
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Although healthcare professionals are expected to implement strategies that provide best 

outcomes, implementation, quality assurance and quality improvement knowledge and skills 

that are required to change practice are often not a core component of clinical training.(156) 

Difficulties with implementation may be compounded by factors relating to the environment, 

context, resources and social influences.(58,157,158) As a result, clinicians may not always 

provide evidence-based bleeding management, even when they perceive patients would 

benefit from such interventions.  

It is known from behavioural theories that clinicians must have the capability to improve 

practice or make change, as well as the opportunity and motivation to do so.(179) In the 

cardiac surgical setting, the barriers and facilitators to the implementation and provision of 

evidence-based bleeding management are unclear. Previous research has focused on 

outcomes of bleeding including the transfusion of blood products, rather than focussing 

upstream investigating management of the bleeding episode. Consequently, there are 

�L�P�S�R�U�W�D�Q�W���J�D�S�V���L�Q���N�Q�R�Z�O�H�G�J�H���U�H�J�D�U�G�L�Q�J���F�O�L�Q�L�F�L�D�Q�V�¶���D�Eility to implement and provide best 

practice bleeding management. It is therefore necessary to investigate and understand more 

about this area of practice and the implications on healthcare outcomes. The aim of this 

qualitative study was to identify barriers and facilitators that surgeons, anaesthetists and 

perfusionists face when practicing and implementing evidence-based, intra-operative 

bleeding management in Australian cardiac surgery units.  

Methods 

Design 

This study employed a qualitative design to investigate the perceptions of barriers and 

facilitators to practising and implementing bleeding management in Australian cardiac 

surgery units. Semi-structured interviews with cardiac surgeons, cardiac anaesthetists and 
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perfusionists were undertaken in November and December 2018.  

Theoretical Framework 

We employed two theoretical models of behaviour change to provide both theoretical and 

pragmatic guidance for this study: 1. the Theoretical Domains Framework (TDF); and 2. the 

Capability, Opportunity, and Motivation Behaviour Model (COM�±B).(178) The TDF is a 

framework that can be used in a theory based evaluation to identify factors (i.e., barriers and 

�I�D�F�L�O�L�W�D�W�R�U�V�����W�K�D�W���P�D�\���L�Q�I�O�X�H�Q�F�H���E�H�K�D�Y�L�R�X�U�����7�K�H���7�'�)���L�V���D���µ�I�L�U�V�W���V�W�H�S�¶���W�R���L�G�H�Q�W�L�I�\���D�Q�G���F�D�W�H�J�R�U�L�V�H��

�D���J�L�Y�H�Q���µ�E�D�U�U�L�H�U���D�Q�G���R�U���I�D�F�L�O�L�W�D�W�R�U�¶���W�R���E�H�K�D�Y�L�R�X�U���U�D�W�K�H�U���W�K�D�Q���D�Q���H�[�S�O�D�Q�D�W�L�R�Q���R�I���K�R�Z���F�K�D�Q�J�H��

takes place. The 14 validated TDF domains are: 1. knowledge, 2. skills, 3. social/professional 

role and identity, 4. beliefs about capabilities, 5. optimism, 6. beliefs about consequences, 7. 

reinforcement, 8. intentions, 9. goals, 10. memory, attention, and decision processes, 11. 

environmental context and resources, 12. social influences, 13.emotion, and 14. behavioural 

regulation. The interview topic guide was based on the TDF, an analytical framework using 

14 domains to view and categorise cognitive, affective, and social and environmental 

influences on behaviour. The TDF-based interview topic guide was developed and refined 

through discussion with the study team and pilot testing with a surgeon, an anaesthesiologist 

and perfusionist. Open-ended questions were used, and the number of questions ranged from 

one to three for each TDF domain. The same questions were used with for all interviewees 

with follow-up prompts and probing questions included when necessary to address specific 

constructs within the domains. Data categorised with the TDF framework were distilled and 

linked with the three key domains of the COM�±B model, then used to analyse and understand 

behaviour. The COM�±B model of behaviour can be used to identify what needs to shift or be 

modified, so that behaviour change interventions can be effective. The model identifies three 

components that need to be present for behaviour to occur: capability, opportunity, and 

moti�Y�D�W�L�R�Q�����&�D�S�D�E�L�O�L�W�\���F�R�Y�H�U�V���D���S�H�U�V�R�Q�¶�V���S�V�\�F�K�R�O�R�J�L�F�D�O���D�Q�G���S�K�\�V�L�F�D�O���F�D�S�D�F�L�W�\���W�R���D�G�R�S�W���D��
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particular behaviour. Opportunity relates to all the external factors that make a behaviour 

possible. Motivation covers the thought processes that direct behaviour. Both capability and 

opportunity can influence motivation. Therefore, while motivation addresses whether 

clinicians �Z�L�O�O���R�U���Z�R�Q�¶�W��adopt a particular behaviour; capability, and opportunity address 

whether a clinician �F�D�Q���R�U���F�D�Q�¶�W adopt it. These components are dynamic and interact over 

time where behaviour can be seen as part of a system with positive and negative feedback 

loops.(195,272,274) 

Participants 

Participants who took part in the study were those clinicians involved in the direct 

management of intra-operative bleeding and included cardiac surgeons, cardiac 

anaesthesiologists and clinical perfusionists. A combination of convenience and snowball 

sampling techniques were used to recruit 17 clinicians from a previous national cross-

sectional survey on bleeding management practice by the same authors.(330) Participants 

from that survey were asked to email their interest in participating in a future qualitative 

interview study and participants emerged through a process of reference. Based on the 

threshold for data saturation in previous studies with healthcare clinicians and using the TDF, 

we projected that 12 to 18 interviews would be required.(275) Final sample size was again 

determined through data saturation, which was considered to have occurred when no new 

data were identified in three successive interviews. Invitation letters, study information sheets 

and a consent form were sent via email inviting 23 clinicians to participate in interviews. If 

no response was received after a week, a second email was sent. The primary reason for non-

participation was lack of time or scheduling issues. 

Data collection 

Brief introductions took place before the consent that was emailed to participants at 
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recruitment was reviewed and signed prior to the interview. In depth interviews were 

conducted by the lead author and were audio recorded. Open-ended questions were used to 

encourage participants to explore their experiences and specific instances with managing or 

implementing bleeding management including barriers and facilitators.(193) (Appendix J) 

Data Analysis 

For the purpose of consistent coding, a coding guide was developed based on the published 

definitions and concepts of the TDF domains. (Appendix K) The 17 audio-recorded 

interviews were transcribed verbatim and imported into the qualitative data analysis software 

package NVivo 12 (QSR International). Excerpts were coded into the main domains of the 

TDF using theory-based content analysis by the first author (BP). In the next stage, specific 

beliefs, including both barriers and facilitators were collated, defined, and grouped into sub-

themes under each domain. The NVivo software organises data into number of references or 

occurrences, attributable to participants. Further analyses were also performed to compare 

int�H�U�Y�L�H�Z�H�H�V�¶���V�W�D�W�H�P�H�Q�W�V���E�\���K�R�V�S�L�W�D�O���W�\�S�H�����S�X�E�O�L�F���S�U�L�Y�D�W�H�����P�H�W�U�R�S�R�O�L�W�D�Q���U�H�J�L�R�Q�D�O�������$���V�H�F�R�Q�G��

and third member (YLF and SK) independently analysed the interviews (approximately 65% 

and 35% respectively), to ensure reliability of the coding guide. All coding was discussed and 

agreed upon by the study team. The research team met several times to refine categories and 

clarify any issues. Memos were used to record relevant discussions and coding notes. 

Criteria were developed to determine which domains of the TDF we�U�H���µ�U�H�O�H�Y�D�Q�W�¶����������

qualitatively, where specific beliefs were coded frequently within a domain; and 2. 

quantitatively, where domains contained strong beliefs regarding barriers/facilitators to 

practicing and implementing provide evidence-based bleeding management. Relevance was 

considered to be achieved when domains met both criteria.  
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Member Checking 

Following the data analyses, all participants were given the opportunity to review the 

synthesised member check document. Member checking provided participants with the 

opportunity to add clarification or new information and prioritise the inferences, emerging 

concepts, and initial themes.  

Results 

Participants (cardiac surgeons, n=5; cardiac anaesthesiologists, n=7; clinical perfusionists, 

n=5) represented key stakeholders involved in practising and implementing bleeding 

management in cardiac surgery in Australia. Participants reported practicing from 9 to 29 

years and practiced across different states and settings including public (6), private (1) and 

both (10). Length of interviews ranged from 27 minutes to 53 minutes. Specific participant 

demographics or any identifying data within the quotes were not included to protect 

anonymity.  

�2�I���W�K�H���������7�'�)���G�R�P�D�L�Q�V�����Q�L�Q�H���H�P�H�U�J�H�G���D�V���V�L�J�Q�L�I�L�F�D�Q�W���W�R���F�D�W�H�J�R�U�L�V�H���F�O�L�Q�L�F�L�D�Q�V�¶���Eeliefs about 

the barriers and facilitators to managing bleeding and implementing change to improve 

practice. Four TDF domains were present but rare. Reinforcement was not identified as a 

domain (Table 6.1) 
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Table 6.1 TDF domains reported by occurrence and participants  

COM�±B TDF No. of 

Occurrences 

No. of 

Participants 

% 

Participants 

 Relevant Domains    

Capability  Behavioural Regulation  54 14 82% 

Knowledge 77 13 76% 

Skills 23 12 71% 

Opportunity  Environmental Context and 

Resources 

81 17 100% 

Social Influences 109 16 94% 

Motivation  Belief about Capabilities 34 14 82% 

 Social Professional Roles & 

Responsibility 

47 14 82% 

 Belief about Consequences 25 12 71% 

 Emotion 17  10 59% 

 Rarely Reported Domains    

Capability  Memory, Attention, and Decision 

Making  

4 4 23% 

Motivation  Intentions 4 4 23% 

 Goals 5 3 18% 

 Optimism 7 3 18% 

     

A number of explanatory themes (barriers and facilitators) were connected within and across 

domains, while remaining a specific theme (illustrated by connecting arrows in Figure 6.1).
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Capability: Psychological Capability, Physical Capability  

�µ�&�D�S�D�E�L�O�L�W�\�¶����COM�±B) can be explained as the clinician�¶s capacity to engage in the 

management of actual bleeding episodes or implement change to improve practice. Six 

barriers and three facilitators emerged in relation to this construct.  

Behavioural Regulation (psychological capability) 

These included three related to �µBehavioural Regulation�¶ (TDF) whereby clinicians described 

standardisation with protocols and decision support tools as useful to guide and reduce 

variation in practice. All quotations are followed by recognition of profession: (S) for 

surgeon, (A) anaesthetist, (P) perfusionist. 

�³�,���W�K�L�Q�N���W�K�D�W���S�U�R�W�R�F�R�O-based practice has a huge amount going for it �± reproducibility 

of what you do, patient safety, everyone being able to be on the same page every time. I 

think that the answer to a lot of these problems, is having protocols to drive your 

�S�U�D�F�W�L�F�H�´�����$�� 

�³�6�R�����W�R���I�R�O�O�R�Z���D���S�U�R�W�R�F�R�O���D�Q�G���J�H�W���W�K�H���P�D�M�R�U�L�W�\���R�I���S�U�R�E�O�H�P�V��(bleeding) sorted �± 95-99% 

�R�I���W�K�H���W�L�P�H�����L�V���U�H�D�O�O�\���H�D�V�\�´�����$�� 

�³�,�I���L�W�¶�V���G�R�Q�H���H�Y�H�U�\���W�L�P�H�����L�W�¶�V���S�D�U�W���R�I���W�K�H���Y�H�U�Q�D�F�X�O�D�U�«�����L�W���E�H�F�R�P�H�V���S�D�U�W���R�I���W�K�H���O�D�Q�J�X�D�J�H�����,�W��

�K�D�V���W�R���E�H�F�R�P�H���S�D�U�W���R�I���W�K�H���V�W�D�Q�G�D�U�G���S�U�D�F�W�L�F�H�����V�R���L�W�¶�V���P�R�U�H���K�D�E�L�W���D�F�W�X�D�O�O�\�����W�K�D�W���F�K�D�Q�J�H�V�´��

(A) 

�³�$�Q���D�O�J�R�U�L�W�K�P�L�F���J�X�L�G�H�O�L�Q�H���K�H�O�S�V���\�R�X���U�H�P�H�P�E�H�U���W�K�L�Q�J�V���W�K�D�W���\�R�X���P�D�\���K�D�Y�H���R�W�K�H�U�Z�L�V�H��

�I�R�U�J�R�W�W�H�Q�´�����$�� 

However, there was also the belief that flexibility in decision making using experience were 

equally important because of locally contextual clinical and environmental issues.  
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�³�,�W�¶�V���D���F�R�P�E�L�Q�D�W�L�R�Q���R�I���H�Y�L�G�H�Q�F�H-based and personal preference and personal 

�H�[�S�H�U�L�H�Q�F�H�´�����6�� 

�³�,�W�¶�V���Q�H�Y�H�U���J�R�L�Q�J���W�R���E�H���D���U�L�J�L�G���D�S�S�O�L�F�D�W�L�R�Q���R�I���J�X�L�G�H�O�L�Q�H���I�R�U���H�Y�H�U�\���V�L�Q�J�O�H���S�D�W�L�H�Q�W���D�Q�G��

�W�K�H�U�H���K�D�V���W�R���E�H���W�K�D�W���R�I���F�R�X�U�V�H�´�����$�� 

�³�,�W�¶�V���O�L�N�H���D���P�H�Q�W�D�O���F�K�H�F�N���O�L�V�W���E�X�W���L�W�¶�V���G�H�S�H�Q�G�H�Q�W���R�Q���W�K�H���S�D�W�L�H�Q�W�����W�K�H���S�U�R�F�H�G�X�U�H�����Z�K�H�U�H���,�¶�P��

�R�S�H�U�D�W�L�Q�J���D�Q�G���Z�K�R���,�¶�P���Z�R�U�N�L�Q�J���Z�L�W�K�´�����6�� 

�³�2ne of the problems with clinical medicine is that people do tend to think 

�G�L�F�K�R�W�R�P�R�X�V�O�\���U�D�W�K�H�U���W�K�D�Q���F�R�Q�W�L�Q�X�R�X�V�O�\���D�Q�G���W�K�D�W�¶�V���Q�R�W���K�H�O�S�I�X�O�´�����$�� 

Additionally, participants considered behaviours and the ability to implement improvement 

could be influenced by audit and feedback. This was considered particularly relevant as 

surgeons and anaesthetists were highly driven, often competitive, and capitalising on these 

traits was considered an enabler for practice improvement.  

�³�,�W�¶�V���D�E�R�X�W���L�Q�F�H�Q�W�L�Y�H�����Z�H���K�D�Y�H���E�U�R�X�J�K�W���L�W���L�Q���I�R�U���W�K�H�P�«�«�����W�K�H���G�H-identified data, where 

�W�K�H�\���D�O�O���Z�D�Q�W���W�R���E�H���O�L�N�H���H�Y�H�U�\�E�R�G�\���H�O�V�H�����7�K�H�\���G�R�Q�¶�W���Z�D�Q�W���W�R���E�H���D�Q���R�X�W�O�L�H�U�����V�R���Z�K�H�Q���\�R�X��

can present them with a graph with their de-�L�G�H�Q�W�L�I�L�H�G�����W�K�H�\���W�D�N�H���Q�R�W�H�´�����$�� 

�³�,���W�K�L�Q�N���W�U�D�L�Q�L�Q�J�����H�G�X�F�D�W�L�R�Q���D�Q�G���T�X�D�Oity assurance, audit and feedback provided by 

�K�D�Y�L�Q�J���G�H�G�L�F�D�W�H�G���&�1�&�V�¶���V�X�S�S�R�U�W���I�R�U���E�O�R�R�G���P�D�Q�D�J�H�P�H�Q�W���L�V���H�V�V�H�Q�W�L�D�O�´�����$�� 

Knowledge (psychological capability) and Skills (physical capability) 

�)�R�X�U���W�K�H�P�H�V���H�P�H�U�J�H�G���U�H�O�D�W�H�G���W�R���W�K�H���7�'�)���G�R�P�D�L�Q���µ�N�Q�R�Z�O�H�G�J�H�¶����two related to �µ�V�N�L�O�O�V�¶��

specifically and two themes bridging both domains. (Table 5.1) In the first bridged theme, 

participants supported the concept of joint educational opportunities with relevant colleges 

and societies to improve both �µ�N�Q�R�Z�O�H�G�J�H�¶ and �µ�V�N�L�O�O�V�¶ within the multidisciplinary 

framework. There was a belief that this type of joint training could address the lack of a 

common language.  
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�³�&�R�O�O�D�E�R�U�D�W�L�Y�H���W�H�D�F�K�L�Q�J���Z�R�X�O�G���E�H���K�H�O�S�I�X�O�� It has to be multidisciplinary though, so you 

�F�D�Q�¶�W���K�D�Y�H���W�K�H���F�D�U�G�L�D�F���$�1�=�6�&�7�6��(Australian & New Zealand Society of Cardiothoracic 

Surgeons) �G�R�L�Q�J���R�Q�H���W�K�L�Q�J���I�R�U���W�K�H���F�D�U�G�L�D�F���V�X�U�J�H�R�Q�V���D�Q�G���$�1�=�&�$�¶�V��(Australia and New 

Zealand College of Anaesthetists) cardiac special interest group doing something for 

�W�K�H���F�D�U�G�L�D�F���D�Q�D�H�V�W�K�H�W�L�V�W�V���D�Q�G���W�K�H�\�¶�U�H���G�Lfferent. �<�R�X�¶�Y�H���J�R�W���W�R���E�H���Z�R�U�N�L�Q�J���I�U�R�P���W�K�H���V�D�P�H��

�N�Q�R�Z�O�H�G�J�H���E�D�V�H�´�����$�� 

�³�$�Q���D�U�H�D���Z�K�H�U�H���E�R�W�K���J�U�R�X�S�V���F�D�Q���J�H�W���W�R�J�H�W�K�H�U���D�Q�G���O�H�D�U�Q���D�Q�G���K�D�Y�H���D���F�R�P�E�L�Q�H�G��

approach. I think team management is important so that when we say to the surgeon, X 

and Y are ok but maybe you should consider Z, but they say to us but A, B and C. �:�H�¶�U�H��

�E�R�W�K���W�D�O�N�L�Q�J���W�K�H���V�D�P�H���O�D�Q�J�X�D�J�H���D�Q�G���P�D�N�L�Q�J���D���F�R�O�O�H�F�W�L�Y�H���G�H�F�L�V�L�R�Q���E�D�V�H�G���R�Q���W�K�D�W�´�����$���� 

In the second bridged theme participants overwhelmingly reported �µ�V�N�L�O�O�V�¶ and �µ�N�Q�R�Z�O�H�G�J�H�¶ 

were acquired informally by clinicians with a particular interest in bleeding management, 

then learnings passed in an ad hoc way or, on the job discussion. 

�³�3�H�U�L�S�K�H�U�D�O�O�\�����W�K�H�U�H���D�U�H���E�L�W�V���R�I���N�Q�R�Z�O�H�G�J�H���\�R�X���F�D�Q���J�D�L�Q���D�Q�G���R�E�W�D�L�Q�����E�X�W���,�¶�P���Q�R�W���D�Z�D�U�H��

of a specific course or a specific online teaching resource for bleeding in cardiac 

�V�X�U�J�H�U�\�´�����$�� 

�³�&�X�U�U�H�Q�W�O�\���\�R�X���K�D�Y�H���N�Q�R�Z�O�H�G�J�H���W�K�D�W���L�V���G�L�V�S�H�Q�V�H�G���E�\���L�Q�G�L�Y�L�G�X�D�O�V�����L�W���L�V���X�Q�F�R�R�U�G�L�Q�D�W�H�G����

�E�D�V�H�G���R�Q���R�S�L�Q�L�R�Q�����D�Q�G���,���W�K�L�Q�N���W�K�D�W���L�V���S�D�U�W���R�I���W�K�H���F�R�Q�I�X�V�L�R�Q���Z�L�W�K���E�O�R�R�G���P�D�Q�D�J�H�P�H�Q�W�´�����3��  

�³�,���G�R���W�K�L�Q�N���W�K�D�W���W�K�H��bleeding that you see in cardiac surgery is unique and the patterns 

of coagulopathy that you see associated with cardiac surgery are unique and that 

trying to lump those in with other major bleeding and other surgery or trauma is a 

�P�L�V�W�D�N�H�´�����$�� 



198 

The majority (but not all) participants believed that specialist training could be improved with 

the inclusion of more up to date learning for example, related to the cell-based model of 

coagulation, viscoelastic haemostatic assays and goal directed therapy. 

�³�,���Q�H�Y�H�U had any formal teaching in haemostasis except those diagrams in medical 

school that actually mean nothing the INR and PT and APTT. �,���G�R�Q�¶�W���W�K�L�Q�N���D�Q�\���R�I���W�K�R�V�H��

�W�H�V�W�V���D�U�H���X�V�H�I�X�O���L�Q���E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W�´�����6�� 

�³�,���W�K�L�Q�N���L�W���Q�H�H�G�V���W�R���J�H�W���L�Q�W�R���W�K�H���W�U�D�L�Q�L�Q�J���S�U�R�J�U�D�P�V�� It needs to become second nature for 

people. �:�H�¶�U�H���V�R�U�W���R�I���D�W�W�D�F�N�L�Q�J���L�W���I�U�R�P���W�K�H���Z�U�R�Q�J���H�Q�G���W�U�\�L�Q�J���W�R���J�U�D�E���S�H�R�S�O�H���E�\���W�K�H���W�L�P�H��

�W�K�H�\�
�U�H���R�X�W���D�Q�G���L�Q�Y�H�V�W�H�G���L�Q���W�K�H�L�U���F�X�U�U�H�Q�W���S�U�D�F�W�L�F�H�´�����$�� 

�³�,���W�K�L�Q�N���W�K�H�U�H���L�V���S�U�R�E�D�E�O�\���D���Y�H�U�\���Y�D�U�L�D�E�O�H���U�D�Q�J�H���R�I���N�Q�R�Z�O�H�G�J�H���D�P�R�Q�J���F�D�U�G�L�Dc 

�D�Q�D�H�V�W�K�H�W�L�V�W�V���D�E�R�X�W���P�D�Q�D�J�H�P�H�Q�W���R�I���F�R�D�J�X�O�D�W�L�R�Q�����W�R���E�H���K�R�Q�H�V�W���Z�L�W�K���\�R�X�´�����$��  

�³�,�Q���P�\���W�U�D�L�Q�L�Q�J�����,���J�R�W���W�D�X�J�K�W���Y�H�U�\���O�L�W�W�O�H���D�E�R�X�W���E�O�H�H�G�L�Q�J�� Not at medical school and not 

at surgical school, so when we started doing blood management here, I knew a bit 

about �E�O�H�H�G�L�Q�J���D�Q�G���K�D�H�P�R�V�W�D�V�L�V���P�D�Q�D�J�H�P�H�Q�W���E�X�W���,���G�L�G�Q�¶�W���N�Q�R�Z���D���O�R�W���D�Q�G���,���G�L�G�Q�¶�W���N�Q�R�Z��

�D�Q�\�W�K�L�Q�J���D�E�R�X�W���5�2�7�(�0���R�U���7�(�*���R�U���D�Q�\���R�I���W�K�R�V�H���W�H�F�K�Q�R�O�R�J�L�H�V���D�Q�G���V�R���,���K�D�G���W�R���O�H�D�U�Q�´�����6�� 

�³�(�Y�H�U�\���F�D�U�G�L�D�F���V�X�U�J�H�R�Q���G�X�U�L�Q�J���L�W�V���W�U�D�L�Q�L�Q�J���L�V���Z�H�O�O-experienced. I think in six years they 

know �K�R�Z���W�R���F�R�Q�W�U�R�O���E�O�H�H�G�L�Q�J���D�Q�G���K�R�Z���W�R���P�D�Q�D�J�H���S�D�W�L�H�Q�W�V���Z�L�W�K���E�O�H�H�G�L�Q�J�´�����6�� 

�³�$�Q�D�H�V�W�K�H�W�L�V�W�V���S�U�R�E�D�E�O�\���K�D�Y�H���W�K�H���P�R�V�W���H�G�X�F�D�W�L�R�Q���R�Q���P�D�Q�D�J�L�Q�J���P�D�M�R�U���K�D�H�P�R�U�U�K�D�J�H���D�Q�G��

�E�O�H�H�G�L�Q�J�����Z�H���K�D�Y�H���W�R���G�R���P�D�M�R�U���K�D�H�P�R�U�U�K�D�J�H���D�Q�G���F�U�L�W�L�F�D�O���E�O�H�H�G�L�Q�J���P�R�G�X�O�H�V���I�R�U���&�3�'�´��

(A) 

�³�«�W�K�H�\���D�U�H���V�W�L�O�O���Eeing taught these old pathways that exist in test tubes and not being 

�W�D�X�J�K�W���S�U�D�F�W�L�F�D�O���V�W�X�I�I���L�Q���W�H�U�P�V���R�I���E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W�´�����6�� 

�$���E�D�U�U�L�H�U���W�R���µ�N�Q�R�Z�O�H�G�J�H�¶��was widespread acknowledgement of non-compliance with current 

guidelines. Deviations from recommendations were considered an accepted part of practice. 
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It was generally believed this was due to divergent recommendations, recommendations 

based on low levels of evidence, and a lack of local relevance.  

 �³�,���D�P���D�Z�D�U�H���R�I���P�X�O�W�L�S�O�H���V�H�W�V���R�I���J�X�L�G�H�O�L�Q�H�V���W�K�U�R�X�J�K���P�\��own work and research. They 

�G�R�Q�¶�W���D�O�O���K�D�U�P�R�Q�L�V�H���R�I���F�R�X�U�V�H�����D�Q�G���V�R���W�K�D�W�¶�V���S�U�R�E�O�H�P�D�W�L�F�´�����$���� 

 �³�7�K�H�\��(Australian & New Zealand Society of Cardiothoracic Surgeons) would be an 

�D�X�W�K�R�U�L�W�\���W�K�D�W���,���Z�R�X�O�G���W�X�U�Q���W�R���E�H�F�D�X�V�H���W�K�H�\�¶�U�H���O�R�F�D�O�����E�X�W���W�K�H�\���G�R�Q�¶�W���K�D�Y�H���D�Q�\�W�K�L�Q�J��

s�S�H�F�L�I�L�F�´�����$�� 

�³�7�K�H���F�K�D�O�O�H�Q�J�H���W�K�D�W���Z�H���K�D�Y�H���I�R�U���H�[�D�P�S�O�H�����W�K�H���(�X�U�R�S�H�D�Q���J�X�L�G�H�O�L�Q�H�V�����W�K�H�U�H���L�V���D���O�R�W���R�I��

�I�D�F�W�R�U���F�R�Q�F�H�Q�W�U�D�W�H�V���D�Q�G���W�K�H�\���K�D�Y�H���G�L�I�I�H�U�H�Q�W���V�\�V�W�H�P�V�����V�R���W�K�H�\���G�R�Q�¶�W���Q�H�F�H�V�V�D�U�L�O�\���D�S�S�O�\���W�R��

�K�H�U�H�´�����$�� 

�³�7�K�H���S�U�R�E�O�H�P���E�H�L�Q�J���R�I���F�R�X�U�V�H���L�V���W�K�D�W���W�K�H�\��(guidelines) are disparate in some respects. 

On occasions, the guidelines actually contradict each other, or else they have different 

�Z�H�L�J�K�W�L�Q�J�V���I�R�U���W�K�H���O�H�Y�H�O���R�I���H�Y�L�G�H�Q�F�H���W�K�D�W���W�K�H�\���S�U�H�V�H�Q�W���D�Q�G���W�K�D�W���R�I���F�R�X�U�V�H���L�V���D���S�U�R�E�O�H�P�´��

(A) 

Participants felt that they often lacked the skills needed to negotiate and relate with 

finance/business departments when trying to introduce new equipment, testing, products, or 

additional clinical time to support practice improvement. It was felt that not only the 

language used by clinicians, but the goals and outcomes of these different departments did 

not align and was a source of frustration.  

�³�,�Q���W�K�H���S�X�E�O�L�F���K�R�V�S�L�W�D�O���V�\�V�W�H�P�����D���K�X�J�H���E�D�U�U�L�H�U���L�V���W�K�D�W���G�R�F�W�R�U�V���D�Q�G���P�H�G�L�F�D�O���S�H�R�S�O�H���D�U�H��

not trained in the same way in business and in budgeting and even how to interact with 

�J�U�R�X�S�V���R�X�W�V�L�G�H���W�K�H���P�H�G�L�F�D�O���S�U�R�I�H�V�V�L�R�Q�´�����$�� 
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�³�7�K�H���S�U�R�M�H�F�W���P�D�Q�D�J�H�P�H�Q�W���V�N�L�O�O�V���W�K�D�W���\�R�X���Q�H�H�G���W�R���V�H�W���X�S���D���S�U�R�J�U�D�P���D�U�H���T�X�L�W�H���V�L�J�Q�L�I�L�F�D�Q�W����

�D�Q�G���,���W�K�L�Q�N���P�D�Q�\���R�I���X�V�����Q�R�W���R�Q�O�\���G�R�Q�¶�W���K�D�Y�H���W�K�H���W�L�P�H���W�R���G�R���L�W�����E�X�W���G�R�Q�¶�W���K�D�Y�H���W�K�H���V�N�L�O�O�V�´ 

(A) 

�³�<�R�X�¶�Y�H���J�R�W���W�R���O�Harn how to talk to all these other people, the funders and the bean 

�F�R�X�Q�W�H�U�V�����\�R�X�¶�Y�H���J�R�W���W�R���O�H�D�U�Q���W�R���W�D�O�N���W�R���W�K�H�P���L�Q���D���Z�D�\���W�K�D�W���W�K�H�\���X�Q�G�H�U�V�W�D�Q�G���D�Q�G���V�H�O�O��

�\�R�X�U�V�H�O�I�´�����$�� 

Opportunity: Physical Opportunity, Social Opportunity 

�µ�2�S�S�R�U�W�X�Q�L�W�\�¶����COM�±B) can be explained as all the factors that lie beyond the individual that 

make the management of bleeding or implementation of practice improvement possible. 

These included factors in the environment that encourage or discourage these goals. These 

factors can be physical, for example, time constraints, resources, cost, physical environmental 

barriers. Or they can be related to social context of practice including interpersonal, 

intradepartmental, or interdepartmental influences, group or individual attitudes, culture, or 

the expectations of others. Five barriers and one enabler emerged as influencing participants 

�Z�L�W�K�L�Q���W�K�L�V���F�R�Q�V�W�U�X�F�W�����7�K�H�V�H���L�Q�F�O�X�G�H�G���W�K�U�H�H���U�H�O�D�W�H�G���W�R���µ�(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���F�R�Q�W�H�[�W���D�Q�G���U�H�V�R�X�U�F�H�V�¶��

�D�Q�G���W�Z�R���U�H�O�D�W�H�G���W�R���µ�6�R�F�L�D�O���L�Q�I�O�X�H�Q�F�H�V�¶���� 

Environmental Context and Resources (physical opportunity)  

Participants believed that complicated administrative processes negatively influenced their 

ability to implement improvements in bleeding management. Compounding these barriers 

were a lack of organisational and/or managerial support and leadership for training/education, 

skill development, resources, and dedicated blood management clinicians. Participants also 

reported considerable time restraints due to their primary clinical responsibility with little or 

no time to dedicate to write business cases for funding, or develop processes, policies, tools, 

and educational packages required to change practice.  
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�³�:�H�¶�Y�H���J�R�W���S�D�L�Q���Q�X�U�V�H�V���D�Q�G���L�Q�I�H�F�W�L�R�Q-�F�R�Q�W�U�R�O���Q�X�U�V�H�V�����Z�H�¶�Y�H���J�R�W���M�R�L�Q�W-care nurses, 

�Z�H�¶�Y�H���J�R�W���F�R�O�R�V�W�R�P�\���Q�X�U�V�H�V�����E�X�W���Z�H���G�R�Q�¶�W���K�D�Y�H���D���E�O�R�R�G���P�D�Q�D�J�H�P�H�Q�W���Q�X�U�V�H���Z�K�R���L�V���K�H�U�H��

�H�Y�H�U�\���G�D�\���O�L�N�H���W�K�R�V�H���R�W�K�H�U�V�����Z�K�R���F�D�Q���G�R���W�K�L�V���V�W�X�I�I�����,�¶�O�O���N�Q�R�Z���W�K�D�W���W�K�H�U�H���L�V���D�Q���L�V�V�X�H���E�X�W���L�W�¶�V��

going to take me two weeks until I can actually sit down and make an attempt to 

address it. A person who had the time, dedicated to this sort of thing, would really 

�P�D�N�H���D���E�L�J���G�L�I�I�H�U�H�Q�F�H�´�����$�� 

�³�3�X�W�W�L�Q�J���D���E�X�V�L�Q�H�V�V���F�D�V�H���W�R�J�H�W�K�H�U�����Q�R���E�R�G�\���W�H�D�F�K�H�V���\�R�X���K�R�Z���W�R���G�R���W�K�D�W���D�Q�G���L�W���W�D�N�H�V���D���O�R�W��

�R�I���W�L�P�H�����:�H�
�U�H���F�O�L�Q�L�F�L�D�Q�V���O�R�R�N�L�Q�J���D�I�W�H�U���S�D�W�L�H�Q�W�V�����Z�K�R���K�D�V���W�K�H���W�L�P�H�"�´�����$���� 

�³�<�R�X���Q�H�H�G���W�R���K�D�Ye both support from the Chief Executive as well as the individual 

�S�H�R�S�O�H���L�Q���W�K�H���U�R�R�P�����,���W�K�L�Q�N���D�O�O���D�U�H���Y�H�U�\���L�P�S�R�U�W�D�Q�W�´�����6�� 

�³�$�G�P�L�Q�L�V�W�U�D�W�L�Y�H���E�X�U�H�D�X�F�U�D�F�\���W�K�D�W���S�U�H�Y�H�Q�W�V���L�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P���K�D�S�S�H�Q�L�Q�J�� �7�K�D�W�¶�V���R�Q�H��

thing you have to overcome. �,���W�K�L�Q�N���W�K�D�W�¶�V���G�H�I�L�Q�L�W�H�O�\���D���E�L�J���E�D�U�U�L�H�U�����L�W�¶�V���I�U�X�V�W�U�D�W�L�Q�J�´�����$��  

�³�7�K�H���H�[�W�H�U�Q�D�O���I�D�F�W�R�U�V�����Q�R�Q-�F�O�L�Q�L�F�D�O���H�Q�W�L�W�L�H�V�����Z�K�L�F�K���D�I�I�H�F�W���X�V�����,���G�R�Q�¶�W���W�K�L�Q�N���W�K�D�W���D�Q�\�E�R�G�\��

would stand in the way of us delivering evidence-based care on a day to day basis, but 

they will stand in the way of providing the resources that we need to do it over the short 

�W�R���P�H�G�L�X�P���O�R�Q�J���W�H�U�P�´�����$�� 

Participants agreed that differences in resourcing between private/public and regional/ 

metropolitan hospitals influenced bleeding management and the ability to implement practice 

improve initiatives. 

�³�,�W�¶�V���G�L�I�I�L�F�X�O�W�����,���F�D�Q�¶�W���U�H�D�O�O�\���V�D�\�����µ�O�H�W�¶�V���Q�R�W���J�L�Y�H���D�Q�\�W�K�L�Q�J�¶���E�H�F�D�X�V�H���Z�H���G�R�Q�¶�W���K�D�Y�H���D�Q�\��

evidence without a ROTEM or access to platelet function, and I am not the one who has 

a bleeding patient under my hands. I think we have some power, to discuss and talk but 

�Q�R���U�H�D�O���W�L�P�H���L�Q�I�R�U�P�D�W�L�R�Q���W�R���P�D�N�H���W�U�H�D�W�P�H�Q�W���G�H�F�L�V�L�R�Q�V���D�Q�G���W�K�D�W���O�L�P�L�W�V���R�X�U���L�Q�S�X�W�´�����$�� 
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�³�,���G�R�Q�¶�W���K�D�Y�H���D���J�R�R�G���D�Q�V�Z�H�U���I�R�U���K�R�Z���L�W���Z�R�X�O�G���Z�R�U�N���L�Q���W�K�H���S�U�L�Y�D�W�H���V�H�F�W�R�U�����E�X�W���W�K�H���S�X�E�O�L�F��

sector you have a chance of getting a paid person, generally like a nurse educator type 

�U�R�O�H�����W�K�D�W���Z�R�U�N�V���E�H�V�W���,���W�K�L�Q�N���L�Q���W�K�H���S�X�E�O�L�F���V�H�F�W�R�U�´�����$��  

�³�«�������L�W�¶�V���O�H�V�V���H�D�V�\�����I�R�U���L�Q�V�W�D�Q�F�H�����V�L�P�S�O�H���W�K�L�Q�J�V���O�L�N�H���J�H�W�W�L�Q�J���E�O�R�R�G�����<�R�X���F�D�Q���Z�D�L�W���K�R�X�U�V���I�R�U��

�E�O�R�R�G���R�U���S�O�D�W�H�O�H�W�V���D�W���V�R�P�H���K�R�V�S�L�W�D�O�V�´�����6�� 

�³�,�Q���S�U�L�Y�D�W�H���L�W���P�D�N�H�V���L�W���P�R�U�H���G�L�I�I�L�F�X�O�W���E�H�F�D�X�V�H���\�R�X���G�R�Q�¶�W���U�H�D�O�O�\���N�Q�R�Z���Z�K�D�W���W�K�H���V�W�D�W�X�V���R�I��

�W�K�H���S�D�W�L�H�Q�W���L�V�����E�H�F�D�X�V�H���W�K�H�U�H���L�V���Q�R���5�2�7�(�0���W�R���J�R���E�\�´�����3���� 

�³�6�R�P�H�W�K�L�Q�J���O�L�N�H���D���U�H�V�H�D�U�F�K���Q�X�U�V�H���W�K�D�W���Z�R�X�O�G���H�Q�D�E�O�H���W�K�H���G�D�W�D���F�R�O�O�H�F�W�L�R�Q���D�Q�G���W�K�H���G�D�\���W�R��

day management and the education of people, I think, is probably the tool that is best 

�V�X�L�W�H�G���W�R���G�R���L�W���L�Q���W�K�H���S�X�E�O�L�F���V�H�F�W�R�U�´�����$�� 

�³�6�R�P�H�W�L�P�H�V���,���F�D�Q�
�W���J�H�W���Z�K�D�W���,���Q�H�H�G���E�H�F�D�X�V�H���V�R�P�H�W�L�P�H�V���W�K�H�U�H���D�U�H���U�H�V�R�X�U�F�H���O�L�P�L�W�D�W�L�R�Q�V����

�6�R�P�H�W�L�P�H�V���V�S�H�F�L�I�L�F���K�R�V�S�L�W�D�O�V���G�R�Q�¶�W���K�D�Y�H���V�S�H�F�L�I�L�F���S�U�R�G�X�F�W�V�����H�V�S�H�F�L�D�O�O�\���W�K�H���S�U�L�Y�D�W�H���R�Q�H�V��

that are s�P�D�O�O�H�U�´�����$��  

Social Influences (social opportunity)  

A very specific barrier participants discussed was the conflicting processes, goals and 

outcome criteria from the pathology and haematology departments that had a direct impact on 

�F�O�L�Q�L�F�L�D�Q�¶�V���D�E�L�O�L�W�\���W�R��make change improvements. 

�³�3�D�W�K�R�O�R�J�\���D�Q�G���R�W�K�H�U���G�H�S�D�U�W�P�H�Q�W�V���Z�K�R���K�D�Y�H���Y�D�U�L�R�X�V���S�R�O�L�F�L�H�V���L�Q���S�O�D�F�H���W�K�D�W���P�D�N�H���L�W��

�G�L�I�I�L�F�X�O�W���W�R���L�P�S�O�H�P�H�Q�W���F�K�D�Q�J�H���W�R���E�H�J�L�Q���Z�L�W�K�����,�W���F�D�Q���E�H���G�L�V�F�R�X�U�D�J�L�Q�J�´�����$�� 

�³�,�I���,���Z�D�Q�W�H�G���W�R���E�U�L�Q�J���W�K�D�W���L�Q�����,���Z�R�X�O�G���K�D�Y�H���W�R���V�L�W���Z�L�W�K��haematology, and they are 

�F�R�Q�F�H�U�Q�H�G���W�K�D�W���,���G�R�Q�¶�W���J�H�W���D���U�H�E�D�W�H�����R�U���W�K�H�\���G�R�Q�¶�W���J�H�W���S�D�L�G���H�Q�R�X�J�K���W�R���G�R���S�O�D�W�H�O�H�W��

function tests. They are not interested in doing it because it will be cost for their 

department, without money for their department because the savings are in the blood 

bank which is a different department. �7�K�D�W�¶�V���D�Q���H�[�W�H�U�Q�D�O���I�D�F�W�R�U�����7�K�D�W���L�V���D���S�U�R�E�O�H�P�´�����$�� 
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�³�7�K�H�U�H���Z�D�V���D���U�H�V�L�V�W�D�Q�F�H���I�R�U���D���O�R�Q�J���W�L�P�H���I�U�R�P���K�D�H�P�D�W�R�O�R�J�\���W�R���E�D�V�L�Q�J���D�Q�\���G�H�F�L�V�L�R�Q�V���R�Q��

�Y�L�V�F�R�H�O�D�V�W�L�F���W�H�V�W�L�Q�J�´�����$�� 

�³�$���K�D�H�P�D�W�R�O�R�J�L�V�W���Z�K�R���K�D�V�Q�¶�W���T�X�L�W�H���J�R�W���W�K�H�L�U���K�H�D�G���D�U�R�X�Q�G���W�K�D�W�«���Z�H���F�D�U�H���D�E�R�X�W���W�K�L�V���D�Q�G��

�Z�H���G�R�Q�¶�W���Z�D�Q�W���W�R���X�V�H���E�O�R�R�G���S�U�R�G�X�F�W�V���L�Q�D�S�S�U�R�S�U�L�D�W�H�O�\�����:�H���G�R�Q�¶�W���Z�D�Q�W���W�R���W�U�H�D�W���Z�L�W�K���D��

therapy that just isn't needed, not necessary. So that's our brick wall, that's our problem 

�K�H�U�H�����Z�H���F�D�Q�¶�W���J�H�W���D�U�R�X�Q�G���W�K�D�W�´��(A) 

�³�3�U�L�Y�D�W�H���S�D�W�K�R�O�R�J�\���L�V���Q�R�W���V�X�S�S�R�U�W�L�Q�J���W�K�D�W���V�R�U�W���R�I���V�W�X�I�I�����E�H�F�D�X�V�H���W�K�H�U�H���L�V���Q�R���U�H�D�V�R�Q���U�H�D�O�O�\��

�I�R�U���W�K�H�P���W�R���G�R���L�W�´�����$�� 

Participants overwhelming recognised that effective teamwork, collaboration, and 

communication between disciplines was critical for successful implementation and 

management of bleeding. 

�³�,���W�K�L�Q�N���W�K�H���W�K�L�Q�J�V���P�R�V�W���F�R�Q�W�L�Q�J�H�Q�W���R�Q���P�D�Q�D�J�L�Q�J���E�O�H�H�G�L�Q�J�����D�U�H���W�K�H���U�R�O�H�V���D�Q�G��

�U�H�O�D�W�L�R�Q�V�K�L�S�V���E�H�W�Z�H�H�Q���W�K�H���F�O�L�Q�L�F�L�D�Q�V�´�����3�� 

�³�«���E�H�F�D�X�V�H���L�I���\�R�X�¶�Y�H���J�R�W���D���E�O�H�H�G�L�Q�J���S�D�W�L�H�Q�W���D�Q�G���Z�H�¶�U�H���D�W���W�K�H���R�S�H�U�D�W�L�Q�J���W�D�E�O�H�����,�¶�P��

trying to deal with my bits, trying to fix the bleeding the ways I can, and so I rely on my 

anaesthetist to look at the ROTEM, interpret the ROTEM, and start to communicate 

what he thinks is the best way forward. �,�W�¶�V���D�E�V�R�O�X�W�H�O�\���F�R�O�O�D�E�R�U�D�W�L�Y�H�� �,�W���F�D�Q�¶�W���E�H���G�R�Q�H��

any �R�W�K�H�U���Z�D�\�´�����6��  

 �³�L�W�¶�V���D��multidisciplinary program. To me, that is absolutely fundamental for the 

program having success, that everyone believes that they are part of the program they 

�K�D�Y�H���G�H�Y�H�O�R�S�H�G�����D�Q�G���W�K�H�\���K�D�Y�H���R�Z�Q�H�U�V�K�L�S�´�����$�� 

�³�L�W�¶�V���Q�R�W���W�K�H���P�D�F�K�L�Q�H�V���R�U��the tests that make them (projects or programs) successful 

�D�Q�G���P�D�N�H���W�K�H�P���U�L�J�K�W�����,�W�¶�V���W�K�H���K�X�P�D�Q���L�Q�W�H�U�D�F�W�L�R�Q�V���D�Q�G���W�K�H���S�U�R�W�R�F�R�O�V���D�Q�G���W�K�H���E�X�L�O�G�L�Q�J���R�I��
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teams that leads to success. I think the way to overcome the barriers is to build strong 

�W�H�D�P�V�´�����$�� 

Motivation: Reflective Motivation, Automatic Motivation 

�µ�0�R�W�L�Y�D�W�L�R�Q�¶����COM�±B) refers to all the cerebral processes that direct behaviour, for example 

identifying with a professional role and evaluating potential consequences and benefits. Six 

barriers and five facili�W�D�W�R�U�V���Z�H�U�H���F�D�W�H�J�R�U�L�V�H�G���D�V���L�Q�I�O�X�H�Q�F�L�Q�J���S�D�U�W�L�F�L�S�D�Q�W�V�¶���P�R�W�L�Y�D�W�L�R�Q���W�R��

manage bleeding or implement change to improve practice. These included three each related 

�W�R���³�%�H�O�L�H�I���D�E�R�X�W���F�D�S�D�E�L�O�L�W�L�H�V�´�����D�Q�G���³�%�H�O�L�H�I���D�E�R�X�W���F�R�Q�V�H�T�X�H�Q�F�H�V�´�����D�Q�G���W�Z�R���H�D�F�K���U�H�O�D�W�H�G���W�R��

�³�6�R�F�L�D�O���S�U�R�I�H�V�V�L�R�Q�D�O���U�R�O�H�V���D�Q�G���L�G�H�Q�W�L�W�\�´���D�Q�G���³�(�P�R�W�L�R�Q�´���� 

Belief about Capabilities (reflective motivation) 

Participants perceived a lack of confidence or familiarity with change or project management 

limited their ability to implement improvements. 

�³Unless you have them (skills) in change management i�W�¶s a huge, big deal. �,�W�¶�V���Q�R�W���M�X�V�W��

�H�Y�L�G�H�Q�F�H�����\�R�X���N�Q�R�Z�����L�W�¶�V���O�H�D�G�H�U�V�K�L�S�����L�W�¶�V���E�U�L�Q�J�L�Q�J���S�H�R�S�O�H���R�Q���E�R�D�U�G�����L�W�¶�V���E�X�L�O�G�L�Q�J���D���W�H�D�P��

behind you and getting that first four and the second four and moving forward. I think 

�W�K�H�U�H���L�V���D���O�D�F�N���R�I���V�N�L�O�O���L�Q���F�K�D�Q�J�H���P�D�Q�D�J�H�P�H�Q�W�����,�Q�W�U�L�Q�V�L�F�D�O�O�\���W�K�H�\�¶�U�H���Q�R�W���W�K�H�U�H�´�����$���� 

�³�<�R�X���Y�L�U�W�X�D�O�O�\���Q�H�H�G���D���F�K�D�P�S�L�R�Q���U�H�D�O�O�\�����,���G�R�Q�¶�W���N�Q�R�Z���Z�K�H�W�K�H�U���W�K�H�U�H���Z�R�X�O�G���E�H���U�H�V�R�X�U�F�H�V��

�Z�L�W�K�L�Q���������������������W�R���V�X�S�S�R�U�W���W�K�L�V�����%�X�W���L�W�¶�V���D���O�R�W���R�I���Z�R�U�N���D�Q�G���L�W�¶�V���D���O�R�W���R�I���H�I�I�R�U�W���D�Q�G���\�R�X�¶�Y�H��

�J�R�W���W�R���G�U�L�Y�H���L�W���D�Q�G���\�R�X�¶�Y�H���J�R�W���W�R���E�H���S�H�U�V�L�V�W�H�Q�W���D�Q�G���G�R�J�J�H�G�����D�Q�G���W�K�R�V�H���D�U�H���S�H�U�V�R�Q�D�O�L�W�\��

�W�U�D�L�W�V���W�K�D�W���G�R�Q�¶�W���X�Q�L�Y�H�U�V�D�O�O�\���H�[�L�V�W�´�����$�� 

�³�«�L�Q���R�W�K�H�U���Z�R�U�G�V�����L�I���\�R�X���I�H�H�O���D�V���W�K�R�X�J�K���W�K�H���D�F�W�L�R�Q���\�R�X���D�U�H���J�R�L�Q�J���W�R���W�D�N�H���L�V���Q�R�W���U�H�D�O�O�\��

going to change practice or �\�R�X���G�R�Q�¶�W���I�H�H�O���O�L�N�H���N�Q�R�Z���K�R�Z�����R�U���L�I���\�R�X�¶�U�H���Q�R�W���H�P�S�R�Z�H�U�H�G��

�W�R���P�D�N�H���F�K�D�Q�J�H���W�K�H�Q���\�R�X�¶�U�H���O�H�V�V���O�L�N�H�O�\���W�R���H�Y�H�Q���D�W�W�H�P�S�W���W�R���G�R���V�R�´�����3�� 
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Nevertheless, participants were confident that patients received the best care they could 

provide considering varied contexts, settings, as well as the resources they had available. 

�³�6�R�����E�H�W�Z�H�H�Q���P�\���D�Q�D�H�V�W�K�H�W�L�V�W���D�Q�G���P�\���S�H�U�I�X�V�L�R�Q�L�V�W���D�Q�G���P�\�V�H�O�I�����Z�K�H�W�K�H�U���L�W�¶�V���K�H�U�H���R�U��

####, you sort of cover most of your bases with the resources you have. Most of the 

�S�H�R�S�O�H���W�K�D�W���,�¶�P���L�Q�Y�R�O�Y�H�G��with either here, or next door are pretty knowledgeable about 

blood and roughly where the boundaries are for treatment, no treatment, so I think 

�P�R�V�W���R�I���W�K�H���E�D�V�H�V���D�U�H���F�R�Y�H�U�H�G�´�����6�� 

�³�,�W�¶�V���Q�R�W���D���P�D�W�W�H�U���R�I���J�R�L�Q�J���R�I�I���D�Q�G���K�D�Y�L�Q�J���D���F�R�I�I�H�H���D�Q�G���W�D�O�N�L�Q�J���D�E�R�X�W���L�W�����,�W�¶�V���I�L�Q�G�L�Q�J���W�K�H��

�E�H�V�W���V�R�O�X�W�L�R�Q���L�Q���W�K�H���L�P�P�H�G�L�D�W�H���W�H�U�P���D�Q�G���F�O�H�D�U�O�\���V�R�P�H�W�L�P�H�V���W�K�D�W���L�V���D���F�R�P�S�U�R�P�L�V�H�´�����$�� 

�³�:�H�¶�U�H���Q�R�W���D�E�O�H���W�R���F�R�Q�W�U�R�O���R�U���P�H�D�V�X�U�H�����Z�H���G�R�Q�¶�W���K�D�Y�H���D���7�(�*���R�U���5�2�7�(�0�����Z�K�L�F�K���P�H�D�Q�V��

�L�Q�W�H�O�O�H�F�W�X�D�O�O�\���Z�H�¶�Y�H���J�R�W���D�Q���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���Z�K�D�W���W�K�H���S�U�R�E�O�H�P���P�L�J�K�W���E�H�����E�X�W��we have to 

make a decision based on the clinical environment in those situations. �7�K�H�U�H���L�V�Q�¶�W��

�H�Q�R�X�J�K���I�D�F�W�X�D�O���H�Y�L�G�H�Q�F�H���W�R���V�X�S�S�R�U�W���H�Y�H�U�\���G�H�F�L�V�L�R�Q���W�K�D�W���\�R�X���P�D�N�H�´�����$���� 

However, there was consensus by anaesthetists of a balance required to keep the surgeons 

�³�K�D�S�S�\�´���D�Q�G���V�X�S�S�R�U�W�H�G���G�X�U�L�Q�J���G�L�I�I�L�F�X�O�W���V�L�W�X�D�W�L�R�Q�V���Z�K�H�Q���S�D�W�L�H�Q�W�V���Z�H�U�H���E�O�H�H�G�L�Q�J���D�Q�G���S�R�W�H�Q�W�L�D�O�O�\��

unstable. It was also considered that as surgeons were responsible for overall patient 

outcomes, they were accountable in a final decision-making role. Consequently, anaesthetists 

felt less empowered to deliver interventions. 

�³�$�W���W�K�H���H�Q�G���R�I���W�K�H���G�D�\�����W�K�H���V�X�U�J�H�R�Q�¶�V���Q�D�P�H���L�V���R�Q���W�K�H���K�H�D�G���R�I���W�K�H���E�H�G���D�Q�G���D�Q���R�Q�J�R�L�Q�J��

�S�U�R�E�O�H�P���W�K�D�W���Z�H���K�D�Y�H�����L�V���Z�K�H�Q���,���K�D�Y�H�Q�¶�W���G�R�Q�H���D���5�2�7�(�0���\�H�W���S�R�V�W-bypass that the 

surgeon just says, this patient is going to need platelets because they are on 

�D�Q�W�L�S�O�D�W�H�O�H�W�V�´�����$�� 

�³�7�K�H�U�H���K�D�Y�H���E�H�H�Q���W�L�P�H�V���W�K�D�W���,���K�D�Y�H���M�X�V�W���V�W�R�S�S�H�G���W�U�D�Q�V�I�X�V�L�Q�J�����³�6�W�R�S���W�H�O�O�L�Q�J���P�H���L�W�¶�V���D��

�F�R�D�J�X�O�R�S�D�W�K�\�´�����,�W���E�H�F�R�P�H�V���D���G�L�I�I�L�F�X�O�W���S�R�V�L�W�L�R�Q�����<�R�X���K�D�Y�H���J�R�W���D���E�O�H�H�G�L�Q�J���S�D�W�L�H�Q�W���D�Q�G��
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now you have got confl�L�F�W���D�Q�G���V�R�P�H�W�L�P�H�V���L�W�¶�V���D�E�R�X�W���I�R�U���W�K�H���V�D�I�H�W�\���R�I���W�K�H���S�D�W�L�H�Q�W�����\�R�X���M�X�V�W��

�K�D�Y�H���W�R���W�U�\���D�Q�G���P�R�Y�H���S�D�V�W���W�K�D�W���F�R�Q�I�O�L�F�W�´�����$��  

�³�K�H�U�H���L�W�¶�V���G�H�I�L�Q�L�W�H�O�\���D���W�H�D�P���D�S�S�U�R�D�F�K�����,���I�H�H�O���S�D�U�W���R�I���W�K�D�W���W�H�D�P���D�Q�G���,���I�H�H�O���W�K�D�W���,���F�D�Q���X�V�H��

my knowledge to help come to a team decision but ultimately if a surgeon feels that 

there is a specific intervention that he or she would like me to do, then they are 

�X�O�W�L�P�D�W�H�O�\���W�K�H���R�Q�H�V���P�D�Q�D�J�L�Q�J���W�K�H���E�O�H�H�G�L�Q�J�´�����$�� 

�³�«�����W�K�H�U�H�¶�V���D�Q���L�Q�K�H�U�H�Q�W���Q�H�H�G���I�R�U���W�K�H���D�Q�D�H�V�W�K�H�W�L�V�W���G�R�L�Q�J���W�K�H���O�L�V�W���W�R���N�H�H�S���W�K�H���V�X�U�J�H�R�Q��

happy. T�K�H���V�X�U�J�H�R�Q���G�R�H�V�Q�¶�W���O�L�N�H���W�K�H���F�R�Q�F�H�S�W���R�I���E�O�R�R�G���F�R�Q�V�H�U�Y�D�W�L�R�Q�����W�K�H�Q���W�K�H��

�D�Q�D�H�V�W�K�H�W�L�V�W���Z�R�X�O�G���I�L�Q�G���L�W���D���V�W�U�X�J�J�O�H���W�R���S�X�W���W�K�R�V�H���W�K�L�Q�J�V���L�Q���S�O�D�F�H�´�����$�� 

�³�,���W�U�\���D�Q�G���P�R�Q�L�W�R�U���L�W���D�O�O���D�Q�G���E�U�L�Q�J���L�W���D�O�O���W�R�J�H�W�K�H�U�����$�W���W�K�H���H�Q�G���R�I���W�K�H���G�D�\�����W�K�H���V�X�U�J�H�R�Q�¶�V��

name is on the head of the �E�H�G�´�����$�� 

�³�,�¶�P���Q�R�W���J�R�L�Q�J���W�R���V�D�\���W�R���D���V�X�U�J�H�R�Q�����G�R�Q�¶�W���X�V�H���W�K�D�W���S�U�R�G�X�F�W���R�Q���D���S�D�U�W�L�F�X�O�D�U���S�D�W�L�H�Q�W��

�E�H�F�D�X�V�H���W�K�H�\���D�U�H���D�W���W�K�H���S�R�L�Q�W���R�I���W�U�H�D�W�P�H�Q�W���D�Q�G���,�¶�P���Q�R�W�´�����$�� 

 �³�W�K�H�U�H���D�U�H���V�R�P�H���D�Q�D�H�V�W�K�H�W�L�V�W�V���W�K�D�W���Z�R�U�N���Z�L�W�K���V�R�P�H���V�X�U�J�H�R�Q�V�����P�R�V�W�O�\���W�K�H�\���I�R�O�O�R�Z���W�K�H�L�U��

pattern of practi�F�H�����6�R�����L�W���F�D�Q���E�H���G�L�I�I�L�F�X�O�W���V�R�P�H�W�L�P�H�V���D�S�S�O�\�L�Q�J���D�O�O���W�K�H���J�X�L�G�H�O�L�Q�H�V�´�����$�� 

Social professional roles and identity (reflective motivation) 

�6�H�Y�H�U�D�O���F�R�Q�I�O�L�F�W�L�Q�J���F�R�Q�V�W�U�X�F�W�V���D�U�R�X�Q�G���³�V�R�F�L�D�O���S�U�R�I�H�V�V�L�R�Q�D�O���U�R�O�H�V���D�Q�G���L�G�H�Q�W�L�W�\�´���Z�H�U�H���H�Y�L�G�H�Q�W����

These centred around drivers for change, implementation of practice improvement, and the 

influence of the public or private setting. Anaesthesia were primarily perceived as the drivers 

to change practice, however, there was consensus that success was dependent on surgeon 

�µ�E�X�\-�L�Q�¶�� 

�³�7�Ke anaesthetists are really the ones who are the overarching drivers of blood 

�P�D�Q�D�J�H�P�H�Q�W�����W�K�H���V�X�U�J�H�R�Q�V���V�H�H�P�H�G���W�R���K�D�Y�H���H�P�E�U�D�F�H�G���W�K�D�W���D�V���Z�H�O�O�«���Z�H�O�O���W�K�H�\���K�D�Y�H���W�R����

�R�U���L�W���Z�R�Q�¶�W���Z�R�U�N�´�����3���� 
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�³�$�W���D�Q���L�Q�V�W�L�W�X�W�L�R�Q���O�H�Y�H�O�����S�U�R�J�U�D�P���O�H�Y�H�O�����,���W�K�L�Q�N���D�Q�D�H�V�W�K�H�V�L�D��probably have more 

�L�Q�Y�R�O�Y�H�P�H�Q�W���W�K�D�Q���V�X�U�J�H�U�\���G�R�H�V�´�����6�� 

�³�,�W�
�V���P�R�U�H���W�K�D�Q���M�X�V�W���P�D�Q�D�J�L�Q�J���W�K�H���E�O�H�H�G�L�Q�J�����\�R�X���K�D�Y�H���W�R���P�D�Q�D�J�H���W�K�H���V�X�U�J�H�R�Q�����S�H�U�I�X�V�L�R�Q����

the situation, the environment as well as everything else going on with the patient. You 

learn this with time, some �Q�H�Y�H�U���O�H�D�U�Q�´�����$�� 

�³�,�I���\�R�X�¶�Y�H���J�R�W���W�K�H���V�X�U�J�H�R�Q���R�Q���E�R�D�U�G�����H�Y�H�U�\�E�R�G�\���L�V���R�Q���E�R�D�U�G���L�Q���W�K�H���Z�K�R�O�H���S�U�R�F�H�V�V�´�����$�� 

�³�:�H�O�O�����L�Q�W�U�D�R�S�H�U�D�W�L�Y�H�O�\���L�W�¶�V���W�K�H���D�Q�D�H�V�W�K�H�W�L�F���W�H�D�P���W�K�D�W���K�D�V���D���S�U�L�P�D�U�\���U�R�O�H���E�H�F�D�X�V�H���Z�H�¶�U�H��

at the point of care. The surgeon is busy doing their highly skilled job and they are 

�W�U�\�L�Q�J���W�R���V�W�R�S���D�V���P�X�F�K���E�O�H�H�G�L�Q�J���D�V���S�R�V�V�L�E�O�H���D�Q�G���P�L�Q�L�P�L�V�H���W�K�H���D�P�R�X�Q�W���E�X�W���Z�H�¶�U�H���W�K�H���R�Q�H�V��

who have got the full picture at that stage. �:�H�¶�Y�H���J�R�W���W�K�H���F�O�L�Q�L�F�D�O���S�L�F�W�X�U�H�� We know 

what lab results are. We know what the status is of blood bank. We know the status is of 

�F�H�O�O���V�D�Y�H�U���D�Q�G���S�H�U�I�X�V�L�R�Q�´�����$���� 

�³�,���W�K�L�Q�N���L�W�¶�V���D���F�R�O�O�D�E�R�U�D�W�L�Y�H���D�S�S�U�R�D�F�K�����E�X�W���,���W�K�L�Q�N���L�W�¶�V���P�D�L�Q�O�\���E�H�W�Z�H�H�Q���V�X�U�J�H�R�Q�V���D�Q�G��

anaesthetics is the two biggest ones, however, I do think anaesthetics is the one who 

needs to take the role. In these situations, especially stressful situations with large 

amounts of bleeding, the surgeon is busy. They are operating. �,�W�¶�V���J�R�R�G���W�R���K�D�Y�H���W�K�H�L�U��

input but I think at that moment in time the anaesthetist is best suited to lead that 

�F�K�D�U�J�H�´�����$�� 

�³�,���W�K�L�Q�N���V�X�U�J�H�R�Q�V�«�«�«���L�W�¶�V���K�D�U�G���I�R�U���W�K�H�P���E�H�F�D�X�V�H���W�K�H�\���D�U�H���G�L�V�W�U�D�F�W�H�G���E�\���P�D�Q�D�J�L�Q�J���W�K�H��

�E�O�H�H�G�L�Q�J���V�X�U�J�L�F�D�O�O�\�����W�K�H�\���F�D�Q�¶�W���Q�H�F�H�V�V�D�U�L�O�\���W�D�N�H���D�Q���R�Y�H�U�D�O�O���Y�L�H�Z���D�W���W�K�H���W�L�P�H���E�X�W���L�Q���W�H�U�P�V��

�R�I���V�W�U�D�W�H�J�L�H�V���D�Q�G���K�R�V�S�L�W�D�O���Z�L�G�H���S�R�O�L�F�L�H�V�����W�K�H�U�H���L�V���Q�R���U�H�D�V�R�Q���Z�K�\���D���V�X�U�J�H�R�Q���F�R�X�O�G�Q�¶�W����

�K�H�U�H���L�W�¶�V �M�X�V�W���E�H�H�Q���D�Q�D�H�V�W�K�H�V�L�D�����Z�H�¶�Y�H���G�R�Q�H���L�W�´���$�� 

�³�,���G�R���D�F�W�X�D�O�O�\���E�H�F�D�X�V�H���,���W�K�L�Q�N�«�����W�K�H�U�H���D�U�H���V�H�Y�H�U�D�O���U�H�D�V�R�Q�V�����2�Q�H���L�V���W�K�D�W���L�W�¶�V��

perioperative blood management. Anaesthetists are peri-op physicians, very well 
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placed to do that. We often have a window to see our patients pre-�R�S�H�U�D�W�L�Y�H�O�\���D�Q�G���L�W�¶�V���D��

task that we can take, that honestly the surgeons would rather we did I think, because 

�W�K�H�\���K�D�Y�H���J�R�W���S�O�H�Q�W�\���R�I���R�W�K�H�U���W�K�L�Q�J�V���W�R���G�R�´�����$���� 

Participants provided insights into the social/professional differences and behaviours 

displayed by individuals operating in or across the public and private sectors.  

�³�:�K�H�U�H���W�K�L�V���I�D�O�O�V���G�R�Z�Q�����H�V�S�H�F�L�D�O�O�\���L�Q���W�K�H���S�U�L�Y�D�W�H���V�H�F�W�R�U�����L�V���W�K�H���Z�R�U�N�L�Q�J���U�H�O�D�W�L�R�Q�V�K�L�S��

that the anaesthetist has to have with a surgeon, your private work is contingent on 

�W�K�D�W�´ (A)  

�³�,�W�¶�V���G�L�I�I�H�U�H�Q�W�����L�Q���W�K�H���S�U�L�Y�D�W�H���V�H�F�W�R�U�����,���Z�R�U�N���Z�L�W�K���W�K�H���V�D�P�H���W�H�D�P���D�O�O���W�K�H���W�L�P�H���V�R���L�W�¶�V���D���E�L�W��

�H�D�V�L�H�U���E�H�F�D�X�V�H���P�\���D�Q�D�H�V�W�K�H�W�L�V�W���K�D�V���D���V�L�P�L�O�D�U���D�S�S�U�R�D�F�K�����,�Q���W�K�H���S�X�E�O�L�F�����L�W�¶�V���Q�R�W���V�R���H�D�V�\��

�I�U�R�P���D���V�W�D�I�I�L�Q�J���S�R�L�Q�W���R�I���Y�L�H�Z���E�H�F�D�X�V�H���\�R�X�¶�U�H���Z�R�U�N�L�Q�J���Z�L�W�K���G�L�I�I�H�U�H�Q�W���S�Hople but in public, 

�Z�H���K�D�Y�H���D���E�H�W�W�H�U���V�W�U�X�F�W�X�U�H���I�R�U���Z�K�D�W���V�K�R�X�O�G���K�D�S�S�H�Q���W�R���S�D�W�L�H�Q�W�V�´�����6�� 

�³�,�Q���W�K�H���S�U�L�Y�D�W�H���V�H�F�W�R�U�����W�K�H���V�X�U�J�H�R�Q���G�H�I�L�Q�L�W�H�O�\���W�D�N�H�V���W�K�H���O�H�D�G���E�H�F�D�X�V�H���W�K�H�U�H���L�V���O�H�V�V���R�I���D��

�V�\�V�W�H�P���D�U�R�X�Q�G���\�R�X���W�R���P�D�Q�D�J�H���E�O�R�R�G���D�Q�G���L�W�¶�V���O�H�V�V���H�D�V�\�����I�R�U���L�Q�V�W�D�Q�F�H�����V�L�P�S�O�H���W�K�L�Q�Js like 

�J�H�W�W�L�Q�J���E�O�R�R�G�����<�R�X���F�D�Q���Z�D�L�W���K�R�X�U�V���I�R�U���E�O�R�R�G���R�U���S�O�D�W�H�O�H�W�V���D�W���V�R�P�H���K�R�V�S�L�W�D�O�V�´�����6�� 

�³�,���Z�R�U�N���L�Q���D���V�P�D�O�O���L�Q�V�W�L�W�X�W�L�R�Q���W�K�D�W���L�V���S�U�L�Y�D�W�H���S�U�D�F�W�L�F�H���D�Q�G���,���D�P���U�H�V�S�R�Q�V�L�E�O�H���I�R�U���P�\��

�S�D�W�L�H�Q�W�V�����V�R���,���K�D�Y�H���W�R���W�D�N�H���D�O�O���W�K�H���G�H�F�L�V�L�R�Q�V�´�����6�� 

Belief about Consequences (reflective motivation) 

Many participants reported differences in applying bleeding management strategies relating 

to private/public context with potential important consequences. Specifically, in the private 

sector, organisational culture meant that delaying surgery due to known bleeding risk (i.e.. 

�S�O�D�W�H�O�H�W���G�\�V�I�X�Q�F�W�L�R�Q�����Z�D�V���Q�R�W���G�H�V�L�U�D�E�O�H���R�Z�L�Q�J���W�R���I�L�Q�D�Q�F�L�D�O���L�P�S�O�L�F�D�W�L�R�Q�V�����R�U���W�K�H���S�D�W�L�H�Q�W�¶�V���G�H�V�L�U�H��

not to delay surgery.  
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�³�7�K�H�U�H�¶�V���D���O�R�W���P�R�U�H���S�U�H�V�V�X�U�H���L�Q���W�K�H���S�U�L�Y�D�W�H���V�H�F�W�R�U�����H�Y�H�Q���W�K�R�X�J�K���W�K�H�U�H���L�V���G�R�F�Xmented 

�H�Y�L�G�H�Q�F�H���R�I���S�O�D�W�H�O�H�W���G�L�V�I�X�Q�F�W�L�R�Q�����W�K�H�\�¶�O�O���V�W�L�O�O���S�X�V�K���I�R�U���W�K�H���S�D�W�L�H�Q�W���W�R���K�D�Y�H���V�X�U�J�H�U�\��

because there is a patient desire to get the surgery done, so they bleed, and they just 

�J�L�Y�H���S�O�D�W�H�O�H�W�V�´�����$���� 

�³�6�R�����W�K�H���S�U�L�Y�D�W�H���F�H�Q�W�U�H�V���D�U�H���D�O�O���F�R�P�S�H�W�L�Q�J���Z�L�W�K���H�D�F�K���R�Wher in order to get the surgery 

�D�Q�G���W�K�H���P�R�Q�H�\�����V�R���W�K�H�\���G�R�Q�¶�W���Z�D�Q�W���W�R���E�H���W�K�H���R�Q�H���W�K�D�W���V�H�H�P�H�G���W�R���E�H���G�H�O�D�\�L�Q�J���S�D�W�L�H�Q�W�V�´��

(A)  

�³�7�K�H�L�U���E�R�W�W�R�P���O�L�Q�H���M�X�V�W���F�R�P�H�V���G�R�Z�Q���W�R���G�R�O�O�D�U�V���P�R�U�H���W�K�D�Q���D�Q�\�W�K�L�Q�J���H�O�V�H�����,�W���K�D�V���W�R���E�H��

seen to be costing less money, or saving money in �V�R�P�H���D�V�S�H�F�W���I�R�U���L�W���W�R���E�H���Y�D�O�L�G�´�����3�� 

Participants were not confident that implementing improvements in bleeding management 

could be achieved with variable funding incentives such as the acquisition of blood products. 

The differences varied across states, and public and private hospitals. 

�³�,���E�H�O�L�H�Y�H���W�K�D�W���W�K�H���H�[�S�H�Q�V�H���W�K�D�W���Z�H���F�D�Q���W�D�N�H���L�Q���R�U�G�H�U���W�R���S�U�H�Y�H�Q�W���E�O�H�H�G�L�Q�J���Z�R�X�O�G���E�H���P�R�U�H��

than mitigated by the outcomes of reduced bleeding, reduced transfusions, improved 

�S�D�W�L�H�Q�W�V�¶���K�D�H�P�R�J�O�R�E�L�Q���S�R�V�W-operatively, the improved outcomes they would get, 

�V�S�H�H�G�L�H�U���U�H�F�R�Y�H�U�\�������������´�����$�� 

�³�,�W���K�D�V���D���F�R�V�W-�E�H�Q�H�I�L�W�����,�W�¶�V���K�D�U�G�H�U���W�R���S�U�R�Y�H���D���F�R�V�W-benefit to the hospital because we 

�G�R�Q�¶�W���S�D�\���I�R�U���E�O�R�R�G�� Blood is free. Everything else costs, blood management costs, cell 

salvage costs money. �7�U�\�L�Q�J���W�R���J�H�W���F�H�O�O���V�D�O�Y�D�J�H���L�Q���D�Q�G���W�K�H�\���M�X�V�W���V�D�L�G�����Z�K�D�W�¶�V���W�K�H���F�R�V�W��

�E�H�Q�H�I�L�W�����K�R�Z���P�X�F�K���Z�L�O�O���L�W���F�R�V�W�"���<�R�X���W�U�\���O�L�N�H���D���E�X�V�L�Q�H�V�V���F�D�V�H�����E�X�W���\�R�X���F�D�Q�¶�W���X�V�H���E�O�R�R�G���F�R�V�W��

as a cost. �<�R�X���K�D�Y�H���W�R���I�L�Q�G���R�W�K�H�U���F�R�V�W���V�D�Y�L�Q�J�V�´�����$��  

�³�,���Z�R�X�O�G���K�D�W�H���W�R���E�H���D�W���W�K�H���S�R�L�Q�W���Z�K�L�F�K���Z�L�O�O���K�D�S�S�H�Q���V�R�R�Q�����Z�K�H�U�H���Z�H�¶�Y�H���P�D�G�H���P�R�V�W���R�I���R�X�U��

cost savings from changing a transfusion practice and be wanting to implement other 
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�W�K�L�Q�J�V���W�K�D�W���Z�H���N�Q�R�Z���L�P�S�U�R�Y�H���F�O�L�Q�L�F�D�O���F�D�U�H���E�X�W���F�R�P�H���D�W���D���F�R�V�W�����L�W�¶�V���J�R�L�Q�J���W�R���E�H���D�Q���X�S�K�L�O�O��

battle to try and argue for the cost, even �W�K�R�X�J�K���L�W�¶�V���I�R�U���E�H�W�W�H�U���S�D�W�L�H�Q�W���P�D�Q�D�J�H�P�H�Q�W�´�����$��  

�³�%�O�H�H�G�L�Q�J���K�D�V���W�R���E�H���P�D�Q�D�J�H�G���Z�H�O�O���R�W�K�H�U�Z�L�V�H���W�K�H���F�R�Q�V�H�T�X�H�Q�F�H�V���Z�L�O�O���E�H���S�R�R�U�H�U��

�R�X�W�F�R�P�H�V�����7�K�D�W���L�V���Z�H�O�O���H�V�W�D�E�O�L�V�K�H�G�´�����$�� 

Participants consistently reported the belief that managing bleeding with evidence-based 

strategies provided benefits to the patient and the organisation.  

�³�7�K�H���R�W�K�H�U���W�K�L�Q�J���W�K�D�W���L�V���U�H�D�O�O�\���I�D�V�F�L�Q�D�W�L�Q�J���D�E�R�X�W���W�K�L�V�����L�V���W�K�D�W���L�W�¶�V���Q�R�W���M�X�V�W���Z�H�¶�U�H���G�R�L�Q�J���L�W��

here, its reproducible between institutions, because having fostered the same change in 

##### Hospital we actually have the equivalent outcome. So, this is a reproducible 

�S�U�R�F�H�V�V�´�����6��  

�³�7�K�H�U�H���V�K�R�X�O�G���E�H���D�Q���H�[�S�H�F�W�D�W�L�R�Q���Q�R�Z���W�K�D�W���Z�K�H�Q���\�R�X���Z�D�O�N���L�Q���I�R�U���D�Q���H�O�H�F�W�L�Y�H���R�S�H�U�D�W�L�R�Q��

that you walk out without having to be transfused. That will be the norm and it would 

b�H���X�Q�X�V�X�D�O���W�R���E�H���W�U�D�Q�V�I�X�V�H�G���L�I���\�R�X�¶�U�H���G�R�L�Q�J���H�Y�H�U�\�W�K�L�Q�J���L�Q���W�K�H���E�X�Q�G�O�H���R�I���F�D�U�H�´�����$�� 

�³�%�H�F�D�X�V�H���D�O�O���R�I���W�K�H�V�H���E�O�R�R�G���U�H�O�D�W�H�G���L�V�V�X�H�V���Z�L�W�K���U�H�J�D�U�G���W�R���P�R�U�W�D�O�L�W�\���D�Q�G���V�R�P�H��

morbidities are in the low percentages and can a long time to actually see a difference, 

a change or a positive benefit for patients and its only when they see it, that they can go 

�³�W�K�H�U�H���L�V���P�H�U�L�W���W�R���W�K�L�V�����L�W�¶�V���Q�R�W���M�X�V�W���D�Q�W�L���W�U�D�Q�V�I�X�V�L�R�Q�����W�K�H�U�H���L�V���S�D�W�L�H�Q�W���E�H�Q�H�I�L�W�����W�K�H�U�H���L�V��

�K�R�V�S�L�W�D�O���E�H�Q�H�I�L�W�����W�K�H�U�H���L�V���I�L�Q�D�Q�F�L�D�O���E�H�Q�H�I�L�W�´�����3�� 

�³�,���N�Q�H�Z���W�K�D�W���Z�H���F�R�X�O�G���G�R���E�H�W�W�H�U �D�Q�G���L�I���Z�H���G�L�G���E�H�W�W�H�U�����W�K�H�Q���Z�H���Z�R�X�O�G�Q�¶�W���K�D�Y�H���W�R���W�D�N�H���R�X�U��

patients back as much. So, that was actually what drove me to try and get a better 

�X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���Z�K�D�W���Z�D�V���J�R�L�Q�J���R�Q�´�����$��  

�³�7�K�H���F�R�Q�V�H�T�X�H�Q�F�H�V���R�I���S�R�R�U���E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W���D�U�H���W�K�D�W���Z�H�¶�U�H���P�R�V�W���O�L�N�H�O�\���J�Ring to 

�K�D�Y�H���P�R�U�H���E�O�H�H�G�L�Q�J�����S�R�R�U�H�U���S�D�W�L�H�Q�W���R�X�W�F�R�P�H�V�����D�Q�G���K�L�J�K�H�U���F�R�V�W�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���L�W�´�����$���� 

Emotion (automatic motivation) 
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Participants unanimously reported that they were generally not troubled by emotion related to 

managing actual clinical bleeding. 

�³�<�R�X���N�Q�R�Z�����D���G�L�I�I�L�F�X�O�W���F�D�V�H�����W�K�H�U�H���F�D�Q���E�H���F�H�U�W�D�L�Q���H�P�R�W�L�R�Q�V���D�U�R�X�Q�G���E�X�W���W�K�D�W�¶�V���J�H�Q�H�U�D�O�O�\����

�Q�R�W���X�V�X�D�O�O�\���D���S�U�R�E�O�H�P�´�����$���� 

�³�1�R�W���U�H�D�O�O�\�����Q�R�W���P�R�U�H���W�K�D�Q���D�Q�\���R�W�K�H�U���D�V�S�H�F�W���R�I���F�O�L�Q�L�F�D�O���F�D�U�H�´�����$�� 

�³�1�R�����H�P�R�W�L�R�Q�V���D�U�H�Q�
�W���K�H�O�S�I�X�O���L�Q���G�L�I�I�L�F�X�O�W���F�O�L�Q�L�F�D�O���V�L�W�X�D�W�L�R�Q�V�´�����$�� 

�³�1�R�W���U�H�D�O�O�\�����,���P�H�D�Q�����L�W�¶�V���S�D�U�W���R�I���R�X�U���J�D�P�H�´�����$�� 

Participants did, however, report frustration that evidence-based bleeding management 

strategies existed, and clinicians were not able to implement these strategies to improve 

patient care.  

�³�,�I���\�R�X���F�D�Q�¶�W���J�H�W���E�X�\-�L�Q���I�U�R�P���D�Q�\���R�I���W�K�H���R�W�K�H�U���W�H�D�P�V�����I�U�R�P���P�D�Q�D�J�H�P�H�Q�W�����L�W�¶�V���M�X�V�W���\ou, 

�W�K�H���O�R�Q�H�O�\���Y�R�L�F�H�����L�W�¶�V���K�D�U�G�´�����$�� 

�³�$�G�P�L�Q�L�V�W�U�D�W�L�Y�H���E�X�U�H�D�X�F�U�D�F�\���W�K�D�W���S�U�H�Y�H�Q�W�V���L�P�S�U�R�Y�H�P�H�Q�W�V���I�U�R�P���K�D�S�S�H�Q�L�Q�J�� �7�K�D�W�¶�V���R�Q�H��

thing you have to overcome. �,���W�K�L�Q�N���W�K�D�W�¶�V���G�H�I�L�Q�L�W�H�O�\���D���E�L�J���E�D�U�U�L�H�U�����L�W�¶�V���I�U�X�V�W�U�D�W�L�Q�J�´�����$��  

Discussion 

This study aimed to develop a comprehensive understanding of barriers and facilitators facing 

surgeons, anaesthetists, and perfusionists implementing improved bleeding management 

practice in Australian cardiac surgery units, using theoretically grounded frameworks (TDF 

and COM�±B model). We report important individual, social, and environmental barriers 

influencing on clinician behaviour within this complex and under-reported reality: 

Capability  

�x lack of confidence with change management skills 

�x variability with non-technical skills 
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�x lack of cross discipline cardiac surgery specific bleeding management education 

Opportunity 

�x complicated institutional processes, including lack of organisational support 

�x lack of dedicated blood management clinicians (preferentially nursing) 

�x incongruent goals 

Motivation 

�x disparities between public and private healthcare services 

Key messages for enabling successful implementation were facilitating: 

Capability   

�x standardisation  

�x monitoring, auditing, and feedback of data 

�x cross discipline training 

Opportunity  

�x improved interpersonal and interdepartmental collaboration through shared goals 

�x efficient, supportive processes to allowing clinicians to navigate unfamiliar 

business and financial models of healthcare.  

Our findings suggest as individuals, clinicians generally had the motivation to make change. 

�,�W���P�L�J�K�W���V�H�H�P���X�Q�O�L�N�H�O�\���W�K�D�W���µ�D�Q�\�¶���K�H�D�G�Z�D�\���W�R���L�P�S�U�R�Y�H���F�D�U�H���F�D�Q���E�H���P�D�G�H���E�\���K�H�D�O�W�K�F�D�U�H��

providers in the face of organisational complexity and bureaucracy, and yet it does. This body 

of work demonstrates there is strength in the bottom-up approach. In fact, healthcare teams 

�D�U�H���F�U�H�D�W�L�Y�H���L�Q���U�H�V�S�R�Q�V�H���W�R���F�R�P�S�O�H�[�L�W�\�����R�I�W�H�Q���L�P�S�U�R�Y�L�Q�J���S�D�W�L�H�Q�W���F�D�U�H�����µ�L�Q���V�S�L�W�H�¶���R�I���W�K�H���V�\�V�W�H�P�V��

in which they work. The strategies are not always elegant, rather with an approach that 

negotiates competing demands, organisational hypocrisies and interprofessional tensions. It is 
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important that healthcare organisations live up to their obligation and responsibility to partner 

with clinicians in supporting change and improving goal directed best practice.  

Many variables of the healthcare work environment including infrastructure, staffing, 

equipment, and other resources were perceived to have a negative influence on clinicians�¶ 

�µ�S�K�\�V�L�F�D�O���R�S�S�R�U�W�X�Q�L�W�\�¶���W�R���L�P�S�O�H�P�H�Q�W���F�K�D�Q�J�H�����Z�L�W�K���Y�D�U�L�D�E�O�H�V���G�L�I�I�H�U�Lng between public and 

private hospitals. Previous literature suggests these are not unique to bleeding management in 

cardiac surgery, with workload and time pressures often cited barriers to behaviour change. 

(331)  

Environmental factors can go beyond those tangible variables to include complicated and 

unfamiliar administrative processes, lack of proficiency and fluency with the development of 

quality initiatives, procedures, business cases that may be required for new equipment, 

therapies or additional clinical time.(332,333) �$���O�L�Q�N���Z�D�V���U�H�Y�H�D�O�H�G���E�H�W�Z�H�H�Q���µ�R�S�S�R�U�W�X�Q�L�W�\�¶���D�Q�G��

�µ�F�D�S�D�E�L�O�L�W�\�¶���Z�L�W�K���F�O�L�Q�L�F�L�D�Q�V���I�H�H�O�L�Q�J���U�H�V�W�U�L�F�W�H�G���E�\���W�K�H�L�U���U�R�O�H���G�H�O�L�Y�H�U�L�Q�J���K�H�D�O�W�K�F�D�U�H���D�Q�G���W�K�H�L�U��

capability to deliver behaviour change interventions echoed in data generated in this study. 

Furthermore, development of skills to deal with these organisational and environment issues 

are often not of interest to many medical professionals putting them at a disadvantage and 

poorly prepared to advance their change management goals.(156) Awareness of the need and 

ability to improve these skills may also be related to the fact that implementation science is 

generally published in journals that anaesthetists, perfusionists and cardiac surgeons are less 

likely to read.  

Results from this study revealed i�Q�W�H�U�S�O�D�\���Z�L�W�K���W�K�H���F�R�Q�V�W�U�X�F�W�V���R�I���S�K�\�V�L�F�D�O���µ�R�S�S�R�U�W�X�Q�L�W�\�¶���D�Q�G��

�µ�F�D�S�D�E�L�O�L�W�\�¶�����&�U�R�V�V���W�U�D�L�Q�L�Q�J���D�Q�G���L�Q�W�H�U�S�U�R�I�H�V�V�L�R�Q�D�O���H�G�X�F�D�W�L�R�Q���L�Q���K�H�D�O�W�K���K�D�V���E�H�H�Q���G�H�P�R�Q�V�W�U�D�W�H�G��

to improve the delivery of care, a concept our participants believe would, in theory, be an 

important technique to improve decision-making across the surgical team.(334-336) No 

participants were aware of an opportunity for this type of interprofessional education in 
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Australia. Furthermore, creating a training program incorporating surgeons, anaesthetists and 

�S�H�U�I�X�V�L�R�Q���Z�D�V���M�X�G�J�H�G���X�Q�O�L�N�H�O�\���W�R���R�F�F�X�U���Z�L�W�K���S�U�H�V�H�Q�F�H���W�K�H���µ�V�X�U�J�L�F�D�O�¶���J�U�R�X�S���Z�K�R���Z�H�U�H��

�S�H�U�F�H�L�Y�H�G���W�R���F�R�Q�V�L�G�H�U���W�K�H�P�V�H�O�Y�H�V���D�V���µ�U�X�J�J�H�G�O�\���L�Q�G�H�S�H�Q�G�H�Q�W�¶�����,�Q�G�H�H�G�����W�K�H�U�H���Z�D�V���D���E�H�O�L�H�I�����Q�R�W��

unanimous) that with 6 years of training, surgeons �³�N�Q�H�Z���K�R�Z���W�R���P�D�Q�D�J�H���E�O�H�H�G�L�Q�J�´. It is 

possible surgeons tend to downplay non-technical skills, regarding group training as a waste 

of their time. Methods to overcome this issue are likely to involve significant negotiating 

skills, as surgeons tend to perceive their leadership and communication skills requires no 

improvement.(337,338) These are significant issues as it is clearly reported there are more 

incidents of preventable harm through poor management and leadership than clinical 

incompetence.(339) 

�µ�6�R�F�L�D�O���R�S�S�R�U�W�X�Q�L�W�\�¶���D�O�V�R���K�D�V���N�H�\��role to play, as it is evident that while that cardiac surgery 

requires the collaboration of multiple expert clinicians with specific technical skills, non-

technical skills are no less important. The social environment influencing effective 

relationships between clinical and non-clinical departments, including the alignment of goals, 

and understanding of incentives and drivers, are known to be central to organisations 

delivering high quality care.(340) This study highlighted the need for support beyond the 

�L�P�P�H�G�L�D�W�H���F�O�L�Q�L�F�D�O���W�H�D�P���Z�L�W�K���S�R�R�U���D�O�L�J�Q�P�H�Q�W���R�I���J�R�D�O�V���H�U�R�G�L�Q�J���F�O�L�Q�L�F�L�D�Q�V�¶���µ�R�S�S�R�U�W�X�Q�L�W�\�¶���W�R��

improve practice. This was particularly evident through a perceived absence of support from 

both public and private pathology, and haematology departments for viscoelastic haemostatic 

assays and platelet functions tests. These types of diagnostic assays are increasingly used to 

diagnose deficits in haemostatic capacity without which, treatment therapies are given 

�µ�E�O�L�Q�G�¶��(1,67,70,73,341,342) 

An identified lack of consistency of the team unit, particularly in public hospitals highlighted 

�W�K�H���X�V�H���R�I���V�W�D�Q�G�D�U�G�L�V�H�G���Z�D�\�V���R�I���Z�R�U�N�L�Q�J���W�R���L�P�S�U�R�Y�H���F�O�L�Q�L�F�L�D�Q���µ�F�D�S�D�E�L�O�L�W�\�¶�����'�H�F�L�V�L�R�Q���V�X�S�S�R�U�W��

tools, checklists, protocols, and procedures are well documented to reduce variation in care 
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and improve outcomes.(1,58,63,70,73,157) While the cardiac surgical team generally agreed 

with this concept; there was perceived need for autonomy in decision making. Clinical 

decision making is not always facts applied to a problem, and it was considered important to 

balance the use of standardisation and recommendations from guideline (considered to be 

aggregated needs of the cohort) with an intuitive, experiential approach, contextualising 

patient problems to determine best practice for the needs of the individual patient.(58,203) 

�$���Q�X�P�E�H�U���R�I���H�[�S�O�D�Q�D�W�R�U�\���W�K�H�P�H�V���F�U�R�V�V�O�L�Q�N�H�G���Z�L�W�K���µ�R�S�S�R�U�W�X�Q�L�W�\�¶���D�Q�G���µ�P�R�W�L�Y�D�W�L�R�Q�¶���D�Q�G��vice 

versa. There was a level of frustration from clinicians regarding their capacity to full embrace 

evidence-based bleeding management to improve outcomes for patients, and the 

organisations. Implementing change (specifically in the private sector) was complicated by 

the perception of pressure for surgery (despite risk of bleeding and potential requirement for 

blood transfusion) from: 1. patients to get surgery done; and 2. the organisation not to cancel 

surgery. �µ�0�R�W�L�Y�D�W�L�R�Q�¶���I�R�U���F�K�D�Q�J�H���Z�D�V���I�X�U�W�K�H�U���F�R�P�S�O�L�F�D�W�H�G���E�\���W�K�H���Y�L�H�Z���I�U�R�P���D�Q�D�H�V�W�K�H�V�L�D���R�I���D��

�U�H�T�X�L�U�H�P�H�Q�W���W�R���µ�N�H�H�S���V�X�U�J�H�R�Q�V���K�D�S�S�\�¶���W�R���H�Q�V�X�U�H���R�Q�J�R�L�Q�J���S�U�L�Y�D�W�H���Z�R�U�N�� These issues are in 

conflict with the mandatory requirement to implement bleeding management strategies to 

�D�F�K�L�H�Y�H���$�X�V�W�U�D�O�L�D�¶�V���1�D�W�L�R�Q�D�O���6�D�I�H�W�\���D�Q�G���4�X�D�O�L�W�\���+�H�D�O�W�K���6�H�U�Y�L�F�H���6�W�D�Q�G�D�U�G�V.(308) While this 

�K�D�V���E�H�H�Q���M�X�G�J�H�G���W�R���G�U�L�Y�H���R�U�J�D�Q�L�V�D�W�L�R�Q�D�O���E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W���F�K�D�Q�J�H���µ�D�W���D���P�L�Q�L�P�X�P�¶�����Lt was 

not considered to drive excellence.(1,58,157,203) 

While there is currently little qualitative research on facilitators to implementing bleeding 

management in cardiac surgery in Australia, two studies have recently reported the benefits 

of monitoring, audit, and feedback of data on outcomes and performance to reduce variability 

in practice.(58,157) This is also demonstrated in studies across other cohorts which also 

suggest capitalising on the driven and competitive behaviour of surgeons through regular 

analysis and feedback of data on outcomes and performance can be utilised as enabler to 

improve practice.(210,343-346) 
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Limitations  

The results from this interview study should be interpreted in the context of the combination 

of strengths and limitations innate with all research. While a broad cross-section of 

participants from varied hospitals and States/Territories were interviewed, findings may not 

have captured all relevant themes. Of note, operating room nurses were not included as they 

do not make decisions regarding the management of bleeding. However, as nurses are in the 

same physical space as the included participants during the management of intra-operative 

bleeding, a lack of contribution from this group may be seen as a limitation. Additionally, 

p�D�U�W�L�F�L�S�D�Q�W�V�¶���R�E�V�H�U�Y�D�W�L�R�Q�V���D�Q�G���L�Q�W�H�U�S�U�H�W�D�W�L�R�Q�V���D�U�H���V�X�E�M�H�F�W�L�Y�H�����D�Q�G���W�K�H�\���P�D�\���E�H���E�L�D�V�H�G���L�Q���W�K�H�L�U��

viewpoints. However, the different interpretations and perceptions are undoubtedly part of 

the phenomena of this unique dynamic and must be highlighted. Further, the involvement of 

three researchers in the analysis improves the trustworthiness and credibility of the analysis; 

and the use of theoretically grounded frameworks facilitates comparisons between contexts, 

enabling theoretical generalisability. Strengths of this study include the variety of beliefs 

included member-checking to inform validity, and the achievement of data saturation across 

themes early in the analysis.  

Conclusion 

This study describes how factors associated with capability, opportunity and motivation were 

perceived by cardiac surgeons, anaesthetists and perfusionists and their ability to implement 

improvements in bleeding management practice. The findings suggest that while the 

knowledge and skills of this team are vast, the inclusion of the wider team has a significant 

impact. Although an obvious overall goal of those directly and indirectly involved would be 

�S�R�V�L�W�L�Y�H���S�D�W�L�H�Q�W���R�X�W�F�R�P�H�V�����Z�K�H�Q���V�S�H�F�L�I�L�F���D�L�P�V���D�U�H���L�G�H�Q�W�L�I�L�H�G�����Q�R�W���H�Y�H�U�\�R�Q�H�¶�V���W�D�U�J�H�W�V���D�U�H��

aligned. Individual clinician barriers were identified as a lack of confidence with change 
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management skills, variability with non-technical skills, lack of cross discipline cardiac 

surgery specific bleeding management education, complicated institutional processes, lack of 

dedicated blood management clinicians, incongruent goals, and disparities between public 

and private healthcare services. Key messages for enabling successful implementation were 

standardisation, monitoring, auditing, and feedback of data, and efficient, supportive 

processes to allowing clinicians to navigate unfamiliar business and financial models of 

healthcare. What is clear from this study is that no one strategy can improve practice; success 

�L�V���G�H�S�H�Q�G�H�Q�W���R�Q���µ�P�L�[�L�Q�J���D�Q�G���P�D�W�F�K�L�Q�J�¶���L�P�S�U�R�Yements of technical and non-technical skills 

and procedural and organisational measures, in conjunction with commitment to overarching 

shared goals. We now know, what needs to be done to support clinicians to close the 

knowledge practice gap; the next step is to formulate opportunities to make it happen.  
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Chapter 6 Summary 

This chapter has presented a published manuscript containing the results of a semi-structured 

interview study which was designed to achieve objective three of the PhD research: the 

�H�[�S�O�R�U�D�W�L�R�Q���R�I���N�H�\���V�W�D�N�H�K�R�O�G�H�U�V�¶���E�H�O�L�H�I�V���D�E�R�X�W���E�D�U�U�L�H�U�V���D�Q�G���I�D�F�L�O�L�W�D�W�R�U�V�����W�K�H�L�U���H�[�S�H�U�L�H�Qces, 

concerns, and successes when implementing evidence-based bleeding management strategies 

in Australian adult cardiac surgery units. The findings built on the previous two phases to 

�F�R�K�H�U�H�Q�W�O�\���D�V�V�H�P�E�O�H���µ�P�D�Q�\���S�L�H�F�H�V���R�I���D���F�R�P�S�O�H�[���S�X�]�]�O�H���L�Q�W�R���D���F�R�K�H�U�H�Q�W���Z�Kole�¶ as described in 

Chapter 3 (Methods). In the next chapter, results of the integrated data are presented.  
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 �²  Integrated Results 

Introduction  

Results from this thesis thus far have revealed the extent and context of implementation of 

bleeding management practice in Australian cardiac surgery viewed through different lenses, 

with multiple perspectives. This has been achieved using a rigorous methodology and 

appropriate conceptual frameworks and methods. Chapter 7 presents integrated results from 

the data that were collated, integrated, and analysed with various logics (abductive, inductive, 

deductive) to develop themes using the COM�±B model of behaviour change.  

Integration  

An NVivo project file was created with data from all phases and used for the integrated 

analysis.(276) NVivo software offered a framework method that was conducted over five 

stages: 1. reading and becoming familiar with the imported data from all phases; 2. 

development of a thematic framework, where categories were developed and refined; 3. 

systematically applying the thematic framework to the data; 4. data organised according to 

themes; and 5. findings interpreted to provide answers to the objectives and overarching aim.  

The purpose of the integration was to make meaning of the mixed data and draw conclusions 

based on inferences derived from the findings.(235,347) Seven themes were identified as 

having an important impact on clinicians�¶ ability to implement bleeding management, 

revealing insight into the wide variation in reported bleeding management practice of 

evidence-based guideline recommendations. (Figure 7.1) These seven themes were: 1. 

standardisation of practice and behavioural regulation; 2. contextually relevant evidence; 3. 

non-technical skills; 4. knowledge and skills supported by cardiac specific education and 
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training; 5. organisational support; 6. multidisciplinary partnerships and shared goals; and 7. 

�Q�X�U�V�L�Q�J���µ�N�Q�R�Z�O�H�G�J�H���E�U�R�N�H�U�¶���V�X�S�S�R�U�W�� 

Case Study (KTA)

The aim of this research was to understand the extent and context of the implementation of evidence-based bleeding management in 

Australian cardiac surgery units through;

1. an explanation of why a single site implementation quality improvement project to improve the manamgent of bleeding was successful, 

2. the quantification of compliance with evidence based bleeding management practice at a national level and,  

3. the exploration of key stakeholders�[��beliefs about barriers and facilitators when implementing evidenced based bleeding management.

National cross-sectional questionnaire 
survey & 1 open-ended question 

(TDF and COM-B)

Integrated Results and Meta-Inferences

Wide variation in reported bleeding management practice of evidence based guideline recommendations (3% to 86%) can be improved with: 

�x�� Standardisation of practice and behavioural regulation - Confirmed

�x�� Contextually relevant evidence - Confirmed

�x�� Non-technical skills - Confirmed

�x�� Cardiac surgery specific education and training - Confirmed

�x�� Organisational support - Confirmed

�x�� Multidisciplinary partnerships and shared goals �t��Requires Expansion

�x�� Nursing �Zknowledge broker�[��support - Confirmed

Semi-structured interviews
(TDF and COM-B)

 

Figure 7.1 Integrated results 

Mapped to the COM�±B behaviour change model, four themes had an impact on clinician 

capability and three had an impact on clinicians�¶ opportunity to enact change. Motivation to 

change behaviour was not identified as a theme that had a distinct negative impact on the 

implementation of bleeding management practice improvements.  

The integrated findings are presented as joint display comparisons adhering to typology and 

characteristics from the mixed methods literature including: 

1. labelling quantitative and qualitative data 

2. consistency of design 
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3. consistency with integration approach 

4. identifying inferences.(235,241,242,277)  

Additionally, there are four predominant possibilities for data comparison with conclusions 

�G�U�D�Z�Q���D�E�R�X�W���W�K�H���µ�I�L�W�¶���R�I���W�K�H���G�D�W�D���L�Q�W�H�J�U�D�W�L�R�Q�����7�K�H�V�H���L�Q�F�O�X�G�H�� 

1. confirmation:  when findings are confirmed 

2. complementary: when findings are different but do not conflict 

3. expansion:  when findings require further exploration 

4. discordance:  when findings are in conflict.(234,279)  

In this study, integration found that six �R�I���W�K�H���V�H�Y�H�Q���W�K�H�P�H�V���Z�H�U�H���µ�F�R�Q�I�L�U�P�H�G�¶�����D�Q�G���R�Q�H���W�K�H�P�H��

was identified as requiring further exploration. There were no complementary or discordant 

themes. The aim (and challenge) of the integration was achieving rigorous and consistent 

integration to develop a holistic understanding that was greater than the sum of the individual 

and distinct qualitative and quantitative elements presented in Chapters 4, 5 and 6.(277,279) 

The integrated findings are now presented in joint display comparison tables with 

representative excerpts and quantitative data, and are ordered under the headings of 

�µ�&�D�S�D�E�L�O�L�W�\�¶���D�Q�G���µ�2�S�S�R�U�W�X�Q�L�W�\�¶���� 
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to do the work, the education, 

follow up with data, etc�´�� 

�³�,���V�D�L�G�����Z�H���Q�H�H�G���D���E�X�Viness case 

to make this position sustainable, 

we had a feeling we were doing 

something obvious; it was going 

to be successful, but in order to be 

sustained, we needed perpetuity�´��  

42% of survey respondents 

reported using or have platelet 

function available for use. 

83% of survey respondents 

reported using or having 

viscoelastic testing available to 

diagnose the cause of bleeding.  

that we need to do it over the 

short to medium long term�´�� 

�³�,�W���K�D�V���W�R���K�D�Y�H���D���F�R�V�W-�E�H�Q�H�I�L�W�����,�W�¶�V��

harder to prove a cost-benefit to 

�W�K�H���K�R�V�S�L�W�D�O���E�H�F�D�X�V�H���Z�H���G�R�Q�¶�W���S�D�\��

for blood. Blood is free. 

Everything else costs, blood 

management costs, cell salvage 

costs money. Trying to get cell 

salvage in and they just said, 

�Z�K�D�W�¶�V���W�K�H���F�R�V�W���E�H�Q�H�I�L�W�����K�R�Z���P�X�F�K��

will it cost? You try like a 

�E�X�V�L�Q�H�V�V���F�D�V�H�����E�X�W���\�R�X���F�D�Q�¶�W���X�V�H��

blood cost as a cost. You have to 

find other cost savings�´�� 

�³Using a device means you 

somehow have to procure the 

�G�H�Y�L�F�H�����V�R���W�K�D�W�¶�V���S�U�R�E�D�E�O�\���R�Q�H���R�I��

the biggest barriers to start off 
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This body of research reveals that clinicians require assistance to increase their capability to 

enact change and navigate the milieu of available opportunity (both social and 

environmental). While the COM�±B model of behaviour proposes that opportunity and 

capability impact motivation, the integrated findings suggest motivation was not a barrier.  

Chapter 7 Summary 

This chapter has presented the integrated findings from all three research phases. Seven 

themes were identified that contribute to understanding how context currently influences the 

implementation of bleeding management in Australian cardiac surgery units. In the next 

chapter, the results of all three phases, including the integrated data, will be discussed in 

relation to the study objectives and overarching aim. Recommendations for clinicians and 

organisations and the research conclusion will also be presented.  



238 

 �²  Discussion and Conclusion 

Introduction  

This final chapter begins with an overview of the overarching aim, objectives, methodology, 

and publications. In line with the methodological approach for this doctoral thesis and 

sequential nature of the studies, the discussion summarises the findings as they were 

uncovered, explored, and built upon over the three phases and discusses them in relation to 

the literature and existing evidence. This is followed by a discussion of the integrated 

findings and how these addressed the overarching aim. Research limitations are stated and 

discussed. Finally, the implications for clinicians, healthcare organisations, governance 

bodies, and future research will be discussed, with a concluding summary.  

Overview of Aim, Objectives, Questions, and Methodology  

The aim of this doctoral research was to understand the extent and context of the 

implementation of evidence-based bleeding management in Australian cardiac surgery units.  

Three objectives were used to meet the overarching aim:  

1. To explain how and why a previously introduced bleeding management program at 

one Australian hospital was successful. 

2. To quantify current bleeding management practice at a national level and compare 

this to guidelines and literature; and to develop a preliminary understanding of what 

factors would assist clinicians to improve their bleeding management practice. 

3. �7�R���H�[�S�O�R�U�H���N�H�\���V�W�D�N�H�K�R�O�G�H�U�V�¶���E�H�O�L�H�I�V���D�E�R�X�W���E�D�U�U�L�H�U�V���D�Q�G���I�D�F�L�O�L�W�D�W�R�U�V�����W�K�H�L�U��

experiences, concerns, and successes when implementing CPG recommended 

bleeding management strategies in Australian adult cardiac surgery units. 
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Three research questions were posed to meet the three previously described objectives: 

Research Question 1: How and why was the process of implementing a bleeding 

management program at a single-site, adult cardiac surgery unit successful?  

Research Question 2: What bleeding management strategies are currently used by clinicians 

in Australian cardiac surgery, and what factors do they perceive would improve their ability 

to deliver best practice? 

Research Question 3: What barriers and facilitators influence the ability of clinicians to 

implement evidence-based bleeding management strategies in adult cardiac surgery programs 

in Australia?  

This body of research used a pragmatic, multi-phase, mixed methods design, underpinned by 

three theoretical approaches applied in an incremental and integrated way. Engaging with the 

chosen theoretical approaches within the mixed methods design provided the framework for 

guidance, reflection, and analysis. This was important to conceptually embed the PhD 

�U�H�V�H�D�U�F�K���Z�L�W�K���D���S�U�D�J�P�D�W�L�F���X�Q�G�H�U�V�W�D�Q�G�L�Q�J���R�I���µ�U�H�D�O���Z�R�U�O�G�¶���E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W�����F�R�Q�V�L�V�W�H�Q�W��

with a goal of mixed methods studies.  

The drive to undertake this body of research was motivated by a desire to support clinicians 

wanting to improve the management of bleeding in Australian cardiac surgery units: to 

�H�[�S�O�R�U�H���D�Q�G���X�Q�G�H�U�V�W�D�Q�G���µ�Z�K�D�W���Z�R�U�N�H�G�¶ and �µ�Z�K�\�¶�����3�K�D�V�H���2�Q�H��, �µ�Z�K�D�W���Z�D�V���K�D�S�S�H�Q�L�Q�J�¶�����3�K�D�V�H��

�7�Z�R�������D�Q�G���µ�Z�K�D�W���Z�D�V���Q�H�H�G�H�G���W�R���V�X�S�S�R�U�W���S�U�D�F�W�L�F�H���L�P�S�U�R�Y�H�P�H�Q�W�¶�����3�K�D�V�H���7�K�U�H�H����(1) 

An integrative literature review was initially conducted to investigate, critique, and synthesise 

(using TDF and COM�±B) behavioural change activities used to improve bleeding 

management practice in adult cardiac surgery on the international stage. The initial literature 

review contributed to informing the development of this doctoral work and was updated and 

accepted for publication with Implementation Science Communications (Chapter 2).  



240 

In Phase One, case study methodology with the KTA framework was used to understand the 

nuances of implementing bleeding management recommendations at a local level�² the 

results of which were published in Australian Critical Care (Chapter 4).(157) In Phase Two, 

a national cross-sectional survey was undertaken to gain insight into the uptake of evidence-

based bleeding management at a national level, as well as develop a preliminary 

understanding of what factors clinicians believed would improve their ability to provide best 

practice bleeding management (using TDF and COM�±B)�² published in the Journal of 

Multidisciplinary Healthcare (Chapter 5).(58) In Phase Three, semi-structured interviews 

were conducted to gain an in-depth understanding (using TDF and COM�±B) of the aspirant 

clinical perspectives from front-line providers of bleeding management, and the barriers and 

facilitators they encountered to improve bleeding management practice�² accepted by BMC 

Health Services Research (Chapter 6).(348) Finally, integration of the data was undertaken to 

combine, link, connect, merge, and analyse the quantitative and qualitative data in order to 

generate meta-inferences.  

Discussion of the Findings 

The following is a discussion of the findings as they were sequentially built upon and 

connected over the three phases. (Figure 8.1) More specifically, the discussion follows the 

developing analysis in the steps described below: 

1. Phase One results are discussed as they relate to the first objective and the 

overarching aim. 

2. Phase Two results are discussed in relation to the second objective, the overarching 

aim, and how Phase Two results built on and explored findings from Phase 1. 
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program at a single site was successful, including the need for: 1. a skilled project manager or 

knowledge broker; 2. tools to support changes in workflow and decision making; 3. 

supportive leadership; and 4. planning for sustainability. Why those key components 

contributed to success are referenced from the results in Chapter 4 and aligned, compared, 

and contrasted with published literature. 

Knowledge Broker  

A dedicated knowledge broker position was identified as forming a central connection to 

ground the whole QI implementation process.(157) The knowledge broker role forms the 

human component of the implementation process to translate knowledge into practice. Kislov 

et al.(349) refers to the human connection as essential to manage the realms of social 

structure in implementation. The premise behind this role is that interactive and personal 

contact improves the likelihood of behaviour change.(350) Glegg and Hoens (351) describe 

this socially mediated process as a linking domain. Currie and White (352, p.1336) suggest 

the organic contribution of the knowledge brokers in healthcare stems from their unique �µin-

between vantage position�¶��to mediate the flow of knowledge. This is consistent with findings 

from Phase One: �³�V�R�����Z�L�W�K�R�X�W���P�D�N�L�Q�J���L�W���V�R�X�Q�G���W�R�R���S�H�U�V�R�Q���G�H�S�H�Q�G�H�Q�W, you can have a protocol 

but without someone to educate and drive the change �« it was actually necessary to have 

�W�K�D�W���G�U�L�Y�L�Q�J���E�R�G�\�´.  

A central agent (champion, project manager, etc.) acting to broker knowledge works to 

understand the diverse clinician group goals and how they align with and contribute to 

overarching shared goals.(353) Data from documents in Phase One demonstrated the 

grounding role of the project manager to gather and link clinical (and non-clinical) mindsets 

forming a unified alliance, creating improved relationships and a strong professional culture, 

overcoming entrenched divisions and beliefs.  
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Wye et al.(354) assert knowledge brokers must be embedded in the change process and 

knowledgeable, with the ability to distil the evidence and communicate this in understandable 

terms to diverse stakeholder groups. This was an important concept revealed in Phase One as 

one participant described, �³�K�D�Y�L�Q�J���V�R�P�H�R�Q�H���Z�K�R���«���Z�D�O�N�H�G���W�K�H���Z�D�O�N�����Q�R�W���M�X�V�W���W�D�O�N�H�G���W�K�H���W�D�O�N����

�E�H�L�Q�J���D���S�U�H�V�H�Q�F�H���L�Q���W�K�H���F�O�L�Q�L�F�D�O���H�Q�Y�L�U�R�Q�P�H�Q�W�����W�K�D�W���Z�D�V���W�K�H���P�R�V�W���L�P�S�R�U�W�D�Q�W���W�K�L�Q�J�´.  

An agreed definition for a knowledge broker is not present in the implementation science 

literature and may in fact be impractical. Of the multiple definitions that exist, common 

characteristics include being a resource�² not an authority, an effective communicator, 

resilient, authentic, and humble.(349,351,352,354,356-358) Phase One findings identified 

these characteristics were important, with data from documents demonstrating significant 

�µ�E�H�K�L�Q�G���W�K�H���V�F�H�Q�H�V�¶ work. As an example, to develop the bleeding management algorithm, 

multiple interactions and 14 iterations were required over two and a half months including; 

six multidisciplinary meeting (presenting evidence and example algorithms), nine individual 

meetings with senior clinicians, presentation of the algorithm at the blood management 

steering committee and safety and quality committee, 23 emails and lengthy file notes.   

In contrast to the case study findings, Bornbaum et al.(355) found a lack of strong evidence 

for a knowledge broker role in health-related settings; they reported this was related to a 

paucity of research in this area, difficulty measuring effect, as well as the complexity of 

compiling a comprehensive role taxonomy. Newman et al.(350) concluded the contribution 

of knowledge brokers to the implementation process was not clearly established; the authors 

called for more research reporting, describing, and evaluating knowledge broker activities 

using theories, models, or frameworks to establish better understanding. Van Eerd et al.(359) 

that found the use of the KTA framework was a good fit to evaluate implementation 

activities; the Phase One KTA explanatory case study contributes evidence to fill these gaps.  
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Tools to Support Changes in Workflow and Decision Making  

Healthcare is rich with the collective behaviour of diverse stakeholders, however clinical 

practice also requires tools, equipment, and procedures to function. One of the KTA 

framework domains is to select, tailor and implement interventions to support the uptake of 

evidence-based practice.(177) (Figure 1.3) 

MacDermid et al. describe an intervention as �³�D���I�R�U�P���R�I���D���W�D�Q�J�L�E�O�H���S�U�R�G�X�F�W���R�U���U�H�V�R�X�U�F�H���W�K�D�W��

can be �X�V�H�G���W�R���L�P�S�O�H�P�H�Q�W���E�H�V�W���H�Y�L�G�H�Q�F�H���L�Q�W�R���S�U�D�F�W�L�F�H�´��(360, p.235) These products or 

resources can take many forms including CPGs, flow charts, apps, information technology 

devices, decision support tools, or any innovation that support conscious, contextual decision 

making to increase end-user capability in a given situation.(361)  

Chief among the adoption and delivery of healthcare is the degree to which tools are effective 

in ensuring knowledge is readily available and accessible to those who need it, whenever they 

need it.(362) The creation of innovative tools can simplify the process of applying evidence 

in practice. This was tied to the success in the Phase One case study, as one participant 

described, �³tools to support changes in workflow and decision making including a bleeding 

management treatment algorithm, with point of care coagulation assays were 

essential�´.(157) Tools provide the capacity to regulate behaviour through standardisation, 

prompts, reinforcement, and enhancing appropriate routines. Those identified in Phase One 

�U�D�Q�J�H�G���I�U�R�P���V�L�P�S�O�H���W�D�V�N���P�D�Q�D�J�H�P�H�Q�W�����µ�Z�K�D�W���W�H�V�W���D�Q�G���Z�K�H�Q���W�R���U�X�Q���L�W�¶�����W�R���F�R�P�S�O�H�[���G�H�F�L�V�L�R�Q��

support tools (ROTEM guided bleeding management algorithm).  

Comprehensive studies have evaluated the implementation of tools in other health-related 

fields, for example, the Dutch BETTER trial.(363) The Dutch Quality Institute (DQI) 

developed a toolbox for the implementation, review, and evaluation of their national 

guidelines to improve quality standards in the Netherlands.(363) Tools included step-by-step 
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plans and descriptive text including general information, examples, and recommendations. 

Hilbink et al.(364) evaluated the implementation and use of the DQI toolbox and found that 

checklists and decision support tools were most commonly accepted by clinicians.  

Findings from the integrated literature review in Chapter 3 demonstrated a paucity of 

research in cardiac surgical bleeding management evaluating the practicalities of 

implementing contextually relevant tools.(182,183,360,363,365) This is a significant gap in 

evidence that must be addressed. Front line providers of care appear to be aware of important 

relationship between clinicians and their tools demonstrated by a participant remark in the 

Phase One case study: �³�\�R�X���F�D�Q���K�D�Y�H���D���J�X�L�G�H�O�L�Q�H�����E�X�W���L�W���G�R�H�V�Q�¶�W���Q�H�F�H�V�V�D�U�L�O�\���P�H�D�Q���P�X�F�K��

unless you can make it locally relevant�����V�R���W�K�H���S�U�R�M�H�F�W���V�D�Z���D���V�K�L�I�W���L�Q���S�H�U�F�H�S�W�L�R�Q���W�R���V�D�\�����µ�Z�H�O�O��

�\�H�V�¶�����W�K�H�U�H���D�U�H���H�O�H�P�H�Q�W�V���R�I���W�K�H�V�H���J�X�L�G�H�O�L�Q�H�V���Z�H���F�D�Q���W�D�N�H���D�Q�G���X�V�H�´��(157)  

However, consistent with literature and the case study findings, high-quality tools can be 

time-consuming to develop, and the burden of creation can be challenging unless 

organisations support the process with appropriate resources.(360,362,366,367) Knowledge 

brokers are commonly cited as developing such tools (182,183,360,363,367) confirmed by 

Phase One data: �³but I think a dedicated CNC (clinical nurse consultant) constructing quality 

�W�R�R�O�V���D�Q�G���H�G�X�F�D�W�L�R�Q���P�D�G�H���L�W���P�X�F�K���H�D�V�L�H�U���I�R�U���S�H�R�S�O�H���W�R���L�Q�W�H�J�U�D�W�H���L�W���L�Q�W�R���W�K�H�L�U���S�U�D�F�W�L�F�H�´�� 

Supportive Leadership  

Leadership is considered a key feature of implementation efforts.(368) In a synthesis of the 

literature on integrating research and clinical care in healthcare centres, King et al.(369) 

concluded strong senior leadership commitment was a critical enabler to operationalising 

successful collaborative workplace learnings. Similarly, a literature review exploring 

frontline healthcare workers�¶ perceptions of effective leadership found clinical leadership 

(those focused on direct patient care) was considered essential to build an organisational 
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culture of co-operation and ultimately high-quality care.(370) Clinical leaders provide access 

to clinical agendas and mandates within departments, and they can often provide a method to 

overcomes barriers or even ambivalence. Harnessing the opportunities provided by those in 

these roles was confirmed by data from Phase One: �³�Z�H���K�D�G���V�X�S�S�R�U�W���I�U�R�P���F�O�L�Q�L�F�D�O���K�H�D�G�V���R�I��

all departments who were happy to drive their department down the pathway at trying to be 

�E�H�W�W�H�U���D�W���W�K�L�V�´. For those facing implementation challenges, support from administrative 

leadership (as opposed to clinical leadership) is also integral to navigate the complexities of 

resource allocation, policies, and strategies.(370) Documents revealed this style of leadership 

was shown to positively contribute to successful outcomes in the case study with multiple 

email exchanges and project updates at management meetings. Participants confirmed this 

documentation data reporting: �³�P�D�Q�D�J�H�P�H�Q�W���Z�H�U�H���H�[�F�H�S�W�L�R�Q�D�O���Z�L�W�K���W�K�H�L�U���V�X�S�S�R�U�W���E�D�V�H�G���R�Q��

the data they �Z�H�U�H���S�U�H�V�H�Q�W�H�G���Z�L�W�K�´�� �D�Q�G���³providing regular data to the managers and 

�E�X�V�L�Q�H�V�V���P�D�Q�D�J�H�U�V�����N�H�S�W���W�K�H�P���R�Q���V�L�G�H�´.  

Planning for Sustainability  

E�Q�V�X�U�L�Q�J���Q�H�Z�O�\���H�P�E�U�D�F�H�G���F�K�D�Q�J�H���µ�V�W�L�F�N�V�¶���D�Q�G���E�H�F�R�P�H�V���W�K�H���µ�Q�R�U�P�¶���X�Q�W�L�O���E�H�W�W�H�U���H�Y�L�G�H�Q�F�H��

emerges, can be defined as sustainability.(371,372)  However, this concept must be taken 

further whereby healthcare systems refining and building on initial successes, must also be 

�F�R�Q�V�L�G�H�U�H�G���µ�W�K�H���Q�R�U�P�¶��(371) Planning for sustainability was a key finding from the case study 

consistent with results from Kingsnorth et al.(372) reporting this was a key element to the 

success of a five-�\�H�D�U���S�U�R�M�H�F�W���G�H�Y�H�O�R�S�L�Q�J���D�Q���µ�H�Y�L�G�H�Q�F�H���W�R���F�D�U�H���K�X�E�¶���L�Q���S�D�H�G�L�D�W�U�L�F��

rehabilitation.(372) In a series of articles on avoiding the pitfalls associated with QI activities, 

Lawson et al.(371) identified that planning for sustainability must happen early in a QI for 

change to become embedded in organisational culture. An in-depth analysis of interview data 

from experts in knowledge translation and implementation science found that a lack of 
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planning for sustainability could lead to an inability to maintain outcomes beyond the life of a 

given project.(356)  

Sustaining knowledge use is one of the seven domains in the KTA cycle.(177) (Figure 1.3) 

However, a recent scoping review by Boscart et al.(257) describing how consistently studies 

reported the implementation stages of the KTA framework in effective chronic disease 

interventions, found no studies reporting any measures or processes to ensure sustainability 

of their interventions. Phase One case study document data included a business plan detailing 

the need to create a blood management position to continue to advance practice 

improvements when the funded project was complete. Interview data confirmed sustainability 

was an important part of the plan to ensure perpetuity; �³you have to maintain the push on a 

constant basis, �D�Q�G���\�R�X���G�R�Q�¶�W���O�H�W���J�R���E�H�F�D�X�V�H���I�R�U���H�[�D�P�S�O�H�����\�R�X���V�D�Z���V�X�F�F�H�V�V���O�D�V�W���\�H�D�U�����:�H���Z�D�Q�W��

�V�X�F�F�H�V�V���W�K�L�V���\�H�D�U�����Q�H�[�W���\�H�D�U�����W�K�H���\�H�D�U���D�I�W�H�U�����L�W���Q�H�Y�H�U���V�W�R�S�V�´�� The Phase One case study 

contributes new knowledge in this space adding to the gap identified by Boscart et al.(257)  

Objective 2: To quantify current bleeding management practice at a national level and 

compare this to guidelines and literature, and develop a preliminary understanding of 

what factors would assist clinicians to improve their bleeding management practice. 

Achieving the second objective quantifying �µ�W�K�H���H�[�W�H�Q�W�¶ of compliance to evidence-based 

bleeding management and the relationship to �µ�W�K�H���F�R�Q�W�H�[�W�¶��as it  related to the process of 

implementing practice improvements was crucial to address the overarching aim of this PhD 

study. This was accomplished with a national cross-sectional survey that included three 

elements: 1. quantification of the uptake (extent of compliance) of evidence-based 

recommendations; 2. free text comments related to each queried strategy; and 3. responses to 

an open-ended question. Data analysis generated comprehensive insights into links between 

the uptake of evidence and the context and complexity of implementation. The integration of 
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these elements is a core methodological trait of a pragmatic, mixed methods 

approach.(168,229,373) The discussion now focuses on examples of compliance with 

evidence-based recommendations, contextual connections related to the use of evidence, how 

findings built on those from Phase One, and alignment with published literature. 

Compliance with the Evidence  

Globally, several bleeding management CPGs are available to provide clarity and direction 

for cardiac surgical clinicians considering treatment options.(42-44,46,48) However, four 

surveys undertaken in this context between 2000 and 2010 demonstrated poor compliance 

with evidence-based bleeding management.(129-132) Limited improvement in compliance to 

the CPG recommendations was identified in the Phase Two survey findings, with the queried 

recommendations routinely adhered to less than 50% of the time, nine queried 

recommendations adhered to 51%�±75% of the time, and only four recommendations 

routinely followed greater than 76% of the time.(133)  

Of the four previous surveys undertaken between 2000 and 2010, only Henry et al.(130) 

included a cohort of Australian cardiac surgical patients as part of a wider group. None of the 

four surveys included cardiac surgeons as participants,(129-132) Lack of surgeon 

participation in the reported surveys was a conspicuous omission. Inclusion of cardiac 

surgeons in the Phase Two survey provided a complete examination of compliance, beliefs, 

and preferences of evidence-based bleeding management achieving a more comprehensive 

understanding of real world practice. 

The variation in uptake of guideline recommendations was found to be related to a number of 

variables, including the strength of the evidence and the complexity of implementing and 

using the recommended strategies. For example, Phase Two findings demonstrated that 

where guideline recommendations were strong (Class I, Level A), compliance was greater 
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(i.e., TXA, 78%). This finding was similar to those from a survey of Canadian anaesthetists 

on the use of antifibrinolytic medication in cardiac surgery.(141)  

In contrast, compliance on the reported use of fibrinogen concentrate was low. Discordance 

was apparent between the evidence, what clinicians believe, and what they do (or want to 

do).(58) A number of variables influence the use of this coagulation factor concentrate. The 

Australian TGA has not approved the use of fibrinogen concentrate for acquired bleeding 

related to a paucity of high-level (RCT) evidence in the Australian cohort, despite 

international evidence and recommendations in European guidelines.(44,99,100,119,374) 

Fibrinogen concentrate is not subsidised by the NBA in the same way as other blood 

products; therefore, not available through normal ordering channels from Australian 

LifeBlood. This complicates obtaining institutional approval for use. Despite the Australian 

regulatory influences, Phase Two survey findings demonstrated clinicians agree on the 

benefit of fibrinogen concentrate to managing acquired bleeding with strong agreement for; 

�³�I�L�E�U�L�Q�R�J�H�Q���F�R�Q�F�H�Q�W�U�D�W�H�����W�R���E�H�����P�R�U�H���U�H�D�G�L�O�\���D�Y�D�L�O�D�E�O�H�´��(58)  

Compliance with other evidence-based recommendations were also found to be related to 

organisational, environmental, or social factors influencing the standardisation of practice 

including POCCTs; a relatively recent addition to the bleeding management toolbox in 

Australia. There is a significant body of research demonstrating positive treatment effect in 

cardiac surgery and a positive Cochrane review.(52,66,67,72,342) This raises questions about 

other variables�² besides the level of evidence�² influencing the use POCCTs. Phase One 

findings identified the multifaceted combination of implementation activities required to 

embed these diagnostic assays into standard practice in terms of infrastructure, equipment, 

accompanying decision support tools, education, and importantly intra- and inter-

departmental collaboration.(157) Survey participant comments implied barriers related the 

use of POCCTs: �³b�H�W�W�H�U���3�2�&�&�7���D�Y�D�L�O�D�E�L�O�L�W�\�����L���H�������U�D�S�L�G���´ and �³we need Multiplate, 
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ROTEM�´����These concepts build on emergent findings demonstrating a key to success was 

making complex processes simple: �³�E�H�I�R�U�H���,���F�R�P�H���R�I�I���E�\�S�D�V�V�����V�R�P�H�R�Q�H�¶�V���G�R�Q�H���D���5�2�7�(�0�����L�W�¶�V��

�D�V���H�D�V�\���D�V���D�V�N�L�Q�J���I�R�U���D���E�O�R�R�G���J�D�V�����L�W�¶�V���Q�R�W���H�Y�H�Q���W�K�R�X�J�K�W���D�E�R�X�W�����Lt�¶�V���D�V�N�H�G���I�R�U�����L�W�¶�V���G�R�Q�H�����W�K�H��

�S�U�R�F�H�V�V���K�D�V���E�H�H�Q���P�D�G�H���V�R���H�D�V�\�´�� 

The complexity implementing these diagnostic assays also makes a strong argument for 

participation of a knowledge broker identified by a Phase Two participant comment related to 

point of care testing: �³�D���Q�X�U�V�H���W�R���P�D�N�H���L�W���K�D�S�S�H�Q�´�� Dougherty et al. used a critical incident 

technique gathering data from 20 clinicians with experience in implementation activities in 

complex settings.(356) They found knowledge broker clinicians contributed to successful 

implementation outcomes developing �V�X�S�S�R�U�W�L�Q�J���W�R�R�O�V���W�K�D�W���Z�H�U�H���µ�D�F�F�H�V�V�L�E�O�H���D�Q�G���H�D�V�\���W�R���X�V�H�¶����

�µ�U�H�O�H�Y�D�Q�W���W�R���S�U�D�F�W�L�F�H�����X�V�H�U�V�����D�Q�G���O�R�F�D�O���F�R�Q�W�H�[�W�¶�����D�Q�G���µ�D�G�D�S�W�H�G���D�Q�G���W�U�D�Q�V�O�D�W�H�G���H�I�I�H�F�W�L�Y�H�O�\�¶��(356) 

The importance of supportive roles when implementing complex behaviour change were 

identified Cresswell and Sheikh in an interpretative literature review on the implementation 

of eHealth applications in healthcare.(375) They found both complex and simple strategies 

struggled to take hold when technical processes, organisational and social frameworks, and 

supporting implementation activities are not driven by a co-ordinating role.(375)  

This may also be the case with decision support tools, an evidence-based recommendation 

known to improve standardisation and reduce variability in bleeding management practice. 

(1,70,319,376,377) Results from the survey found decision support tools were used by just 

over half of the respondents.(58) The simplicity required for an effective algorithm is in stark 

contrast to the complexity involved in its development. Successful development of tools 

requires inter- and intra-departmental collaboration, with end-user feedback on context and 

usability.(363-365,367) Qualitative data demonstrated this was problematic where 

respondents identified collaboration between disciplines was as a significant barrier: �³�«��if 

the various departments (cardiac, surgery, anaesthesia, ICU, and blood bank) could actually 
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�Z�R�U�N���W�R�J�H�W�K�H�U�´��(58) This is in contrast to the findings from Phase One no barriers to 

developing an algorithm were identified.(157) 

These contradictory views demonstrate the value of a mixed methods approach, recognising 

�V�W�X�G�\�L�Q�J���µ�S�D�U�W�V�¶���F�D�Q�Q�R�W���D�O�Z�D�\�V���H�[�S�O�D�L�Q���W�K�H���µ�Z�K�R�O�H�¶���D�Q�G evaluating various environments, 

perceptions and contextual variations was key. Acknowledging complex interventions are 

common in healthcare, the United Kingdom Medical Research Council (UK MRC) 

recommends �µmixed methods�¶ as an approach for implementing and evaluating change. The 

UK MRC states that change management initiatives adopted and evaluated in the real world 

using mixed methods have an increased chance of being effective.(378,379)  

The value of mixed methods research was demonstrated in a 2019 evaluation by Claus et 

al.(380) who examined psychological interventions to reduce children�¶�V risk of depression. 

Their study was in response to a 2017 systematic review and meta-analysis of RCTs 

demonstrating the effects of interventions to �U�H�G�X�F�H���F�K�L�O�G�U�H�Q�¶�V���U�L�V�N���R�I���G�H�S�U�H�V�V�L�R�Q��were modest 

and diminished over time.(381) The mixed methods study by Claus et al.(380) found that 

parents had expectations of family-based interventions in terms of their own mental health 

needs (as opposed to their children) and inclusion of family members in treatment plans 

resulted in more successful interventions. 

Initial clinician perceptions on factors they believed would improve their ability to 

practice evidence-based bleeding management 

As part of the Phase Two survey, an open-ended question was asked: �³What would assist you 

�W�R���L�P�S�U�R�Y�H���E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W���Z�L�W�K���F�D�U�G�L�D�F���V�X�U�J�H�U�\���S�D�W�L�H�Q�W�V�"�´ Analysis of statements 

responding to this question yielded rich textual data and insights into what may have been 

enabling or hindering clinician compliance to evidence-based practice. This offered an 

additional exploratory opportunity to confirm and build on the findings from the case study. 
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Phase One and Two findings were compared; four findings were confirmed, one finding was 

discordant and two additional findings were revealed. The confirmatory themes are detailed 

below, and the discordant, and additional themes will be explored in more detail. 

Confirmatory Findings  

Phases One and Two findings confirmed that: 1. structured process, 2. the use of contextually 

relevant tools and evidence, 3. multidisciplinary partnerships and, 3. clinical knowledge 

brokers would increase clinician capability, opportunity, and motivation to improve bleeding 

management.  These concepts support mounting evidence that discrete implementation 

strategies are insufficient to enable change.(147,382-384)  

The amalgamation of these strategies was elegantly confirmed in Phase Two by a cardiac 

anaesthetist who articulated the complexity�² and the simplicity�² required to implement and 

effectively manage cardiac surgical bleeding: �³We should be using ROTEM with an approved 

algorithm that includes concentrated coagulation factors, we need everyone to buy in, with a 

nurse to manage the details, and Australian guidelines, guidelines that will allow to 

overcome our funding issues�´����  

Discordant Findings 

The importance of �W�K�H���µ�V�X�V�W�D�L�Q�D�E�L�O�L�W�\�¶��finding from the case study was in stark contrast to 

Phase Two. Phase One findings clearly communicated the importance of planning to ensure 

the time, effort, and money invested in the QI initiative was not wasted: �³we knew we needed 

a business case to make this position sustainable, we had a feeling we were doing something 

�R�E�Y�L�R�X�V�����L�W���Z�D�V���J�R�L�Q�J���W�R���E�H���V�X�F�F�H�V�V�I�X�O�����E�X�W���L�Q���R�U�G�H�U���W�R���E�H���V�X�V�W�D�L�Q�H�G�����Z�H���Q�H�H�G�H�G���S�H�U�S�H�W�X�L�W�\�´����

There was also limited reference to sustainability in the integrative review (Chapter Two), 

with only one study reporting on sustainability.  
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The lack of reference to sustainability in Phase Two may be a result of the method of data 

collection and/or respondents having no involvement in planned bleeding management 

initiatives in their institutions. Viewing results from the open-ended question through a 

critical lens, it is probable that the Phase Two survey participants were responding to the 

question from a single perspective at an isolated point in time; hence views and statements 

were not focused on whole project implementation and therefore sustainability. This 

inference adds support for the pragmatic, multi-phase mixed methods model used for this 

doctoral thesis to assemble a comprehensive understanding of the problem viewed through a 

variety of theory-based lenses.  

However, the importance placed on sustainability may increase as the inclusion of this 

concept in knowledge translation theory and frameworks expands. Increasingly, sustainability 

is seen as more than just an outcome: rather, a dynamic process involving a cycle of learning, 

adapting, and evolving.(177,371,385-387)  

Additional Findings  

Cardiac Surgery-Specific Bleeding Management Education  

Analysis from the Phase Two data built on the case finding that education was considered 

important to success. Phase Two analysis with the TDF and COM�±B model found 

participants perceived the capability to implement and manage bleeding would be improved 

with �µcardiac surgery-specific�¶ bleeding management education: �³CPD [continuing 

professional development] courses specifically looking at bleeding in cardiac surgical 

�S�D�W�L�H�Q�W�V�´��(58) Bleeding in cardiac surgery differs from other specialities, with the application 

of cardiopulmonary bypass introducing an additional layer of pathological mechanisms and 

complexity for diagnosis and management.(20,199)  
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Lavallée et al.(388) described a successful large scale, cohort specific, educational initiative 

including urologists, medical oncologists, nurses, and research assistants from across Canada. 

They developed a knowledge�±practice gap identification tool, addressing indications for 

surgery in patients with advanced kidney carcinoma, indications for hereditary screening, 

management of systemic therapy side effects, and management of patients with small renal 

masses.(388) Results informed a medical education program called Knowledge Translation 

for Renal Cell Carcinoma. Implementation took the form of targeted education using case-

based, in-person, group discussions led by local clinical experts and presented in French or 

English. A post-implementation evaluation tool demonstrated participants�¶ knowledge�±

practice gap narrowed by 10% after the education sessions and was sustained at three 

months.(388)  

In Australia, two relevant continuing professional development (CPD) bleeding management 

education opportunities are provided by the Australian and New Zealand College of 

Anaesthetists (ANZCA) (voluntary) and BloodSafe eLearning (voluntary or prescriptive 

dependent on clinical specialty and institution). ANZCA requires general competency for 

managing massive bleeding and provides links to algorithms, guidelines, and literature for 

trauma, obstetrics, and paediatrics. Surprisingly, no bleeding management education 

opportunities (mandatory, prescriptive, or voluntary) are available through the professional 

societies for cardiac surgery or perfusion.  

�7�K�H���G�L�I�I�H�U�H�Q�F�H���L�Q���I�L�Q�G�L�Q�J�V���I�U�R�P���W�K�H���3�K�D�V�H���2�Q�H�����H�G�X�F�D�W�L�R�Q���Z�D�V���D�Q���µ�L�P�S�R�U�W�D�Q�W���H�O�H�P�H�Q�W�¶��

�L�Q�F�R�U�S�R�U�D�W�H�G���L�Q�W�R���W�K�H���4�,���L�Q�L�W�L�D�W�L�Y�H�����D�Q�G���3�K�D�V�H���7�Z�R�����W�K�H���µ�Q�H�H�G�¶���L�V���F�D�U�G�L�D�F���V�X�U�J�H�U�\-specific 

education) is again likely related to the method of data collection similar to the discordant 

finding of sustainability. The case study data comprehensively demonstrated that all 

stakeholder clinicians were involved in and received specifically developed cardiac surgery-
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related bleeding management education from relevant literature and guidelines over the 

entirety of the project. 

Overarching National Approach 

A national overarching approach to bleeding management was a theme identified in Phase 

Two�² but not Phase One. The Phase One case study demonstrated that the roles and 

requirements of the two overarching national governance bodies (AHC, NBA) appeared 

consistently in education, communication, audits, reports, and interview statements.(389,390) 

It may be that national governance oversight was considered an assumed construct by the 

case study participants, particularly as data revealed the project manager regularly articulated 

governance requirements, weaving it into the change management rhetoric a driver for 

change.  

In contrast, Phase Two findings identified the perception that formal rules, recommendations 

and national governance mechanisms could increase clinicians�¶ capability to implement 

bleeding management practice improvements: �³national guidelines which set a standard for 

blood product administration based on a single ROTEM algorithm accepted nationally 

rather than unit based. Blood product transfusion guidelines and product availability should 

�Q�R�W���E�H���X�Q�L�W���G�H�S�H�Q�G�H�Q�W���I�R�U���L�Q�V�W�L�W�X�W�L�R�Q�V���Z�L�W�K�L�Q���W�K�H���V�D�P�H���V�W�D�W�H���R�U���W�H�U�U�L�W�R�U�\�´.  

An exemplar example of a strong national healthcare driven governance approach to 

improving practice �L�V���µChoosing Wisely Australia�¶; an initiative launched in 2015 by NPS 

MedicineWise together with many of Australia�¶s health professional colleges, societies, and 

associations.(391) Choosing Wisely Australia aims to challenge the way clinicians address 

their practice, providing toolkits to support the reduction of unnecessary tests, treatments, and 

procedures. They recommend their toolkits be used alongside project management 

methodologies and QI frameworks to facilitate success. Recommendations provided by 
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Choosing Wisely are underpinned by relevant colleges, societies, and associations. The 

Australian and New Zealand College of Anaesthetists (ANZCA) is a Choosing Wisely 

member organisation, however, ANZSCTS (Australian and New Zealand Society of 

Surgeons) and ANZCP (Australian and New Zealand College of Perfusionists) are not.  

An understanding the extent of compliance with evidence-based bleeding management 

recommendations, alongside the evolving insight of context was used to underpin the 

methodological and theoretical approaches to achieving the final objective in Phase Three.  

�2�E�M�H�F�W�L�Y�H���������7�R���H�[�S�O�R�U�H���N�H�\���V�W�D�N�H�K�R�O�G�H�U�V�¶���E�H�O�L�H�I�V���D�E�R�X�W���E�D�U�U�L�H�U�V���D�Q�G���I�D�F�L�O�L�W�D�W�R�U�V�����W�K�H�L�U��

experiences, concerns, and successes when implementing CPG recommended bleeding 

management strategies in Australian adult cardiac surgery units. 

To realise the third objective and overarching aim of this doctoral thesis, it was necessary to 

unpack and explore the emergent findings that were built upon over the initial phases. To 

achieve this, 17 clinicians were interviewed to determine their aspirant goals for providing 

evidence-based bleeding management, barriers impeding change, and facilitators needed to 

support practice improvement.  

Cardiac surgeons, anaesthetists, and perfusionists perform different tasks and face different 

challenges in the same physical space, at the same time. Therefore, it is likely that their 

individual perceptions and goals may vary or even be at odds. Results from Phase Three 

analysed beliefs held by the stakeholder clinicians with theoretically grounded frameworks 

(TDF and COM�±B model). Use of these constructs identified various elements impacting 

clinician�¶s capability, opportunity, and motivation to initiate or engage in bleeding 

management practice improvements. The identified themes are discussed they built on and 

explored the findings from previous phases and in relation to the relevant literature. The 

identified themes are presented in Figure 8.3. 
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the assumption they intuitively know how to change process, systems and behaviour is 

wrong.  

This is confirmed by Phase Three findings with participants identifying that they are ill 

prepared and inadequately equipped, thereby diminishing their capability to implement 

quality improvement activities: �³�,���W�K�L�Q�N���P�D�Q�\���R�I���X�V�����Q�R�W���R�Q�O�\���G�R�Q�¶�W���K�D�Y�H���W�K�H���W�L�Pe to do it, but 

�G�R�Q�¶�W���K�D�Y�H���W�K�H���V�N�L�O�O�V�����X�Q�O�H�V�V���\�R�X���K�D�Y�H���W�K�H�P���L�Q���F�K�D�Q�J�H���P�D�Q�D�J�H�P�H�Q�W�����L�W�¶�V���D���K�X�J�H�����E�L�J���G�H�D�O�´����

This is not to imply that stakeholder clinicians are not theoretically capable of achieving the 

required skills, although there appears to be the notion that some clinicians may be more 

capable than others: �³�L�W�¶�V���D���O�R�W���R�I���Z�R�U�N���D�Q�G���L�W�¶�V���D���O�R�W���R�I���H�I�I�R�U�W�����D�Q�G���\�R�X�¶�Y�H���J�R�W���W�R���G�U�L�Y�H���L�W�����D�Q�G��

�\�R�X�¶�Y�H���J�R�W���W�R���E�H���S�H�U�V�L�V�W�H�Q�W���D�Q�G���G�R�J�J�H�G�����D�Q�G���W�K�R�V�H���D�U�H���S�H�U�V�R�Q�D�O�L�W�\���W�U�D�L�W�V���W�K�D�W���G�R�Q�¶�W���X�Q�L�Y�H�U�V�D�O�O�\��

�H�[�L�V�W�´.  

Having the capability to enact change requires two types of skills: technical and non-

technical.(340,395-397) Cardiac surgery, cardiac anaesthesia, and perfusion involve 

extraordinary technical skills: �µ�K�D�U�G���V�N�L�O�O�V�¶�����L�Q�K�H�U�H�Q�W���F�R�J�Q�L�W�L�Y�H���L�Q�W�H�O�O�L�J�H�Q�F�H�����D�Q�G���O�H�D�U�Q�H�G���V�N�L�O�O�V����

developed through education and training.(396) Non-technical skills are those social, 

perceptive, and personal resources that contribute to effective communication, co-operation, 

and collaboration.(397) Change management literature suggests that quality improvement 

cannot be achieved without non-technical skills.(396,398) This is consistent with findings 

from Phase Three: �³�<�R�X�¶�Y�H���J�R�W���W�R���O�H�D�U�Q���K�R�Z���W�R���W�D�O�N���W�R���D�O�O���W�K�H�V�H���R�W�K�H�U���S�H�R�S�O�H�����W�K�H���I�X�Q�G�H�U�V���D�Q�G��

�W�K�H���E�H�D�Q���F�R�X�Q�W�H�U�V�����\�R�X�¶�Y�H���J�R�W���W�R���O�H�D�U�Q���W�R���W�D�O�N���W�R���W�K�H�P���L�Q���D��way that they understand, and sell 

�\�R�X�U�V�H�O�I�´�� 

Perhaps illogically in healthcare, little attention has been paid to the active development of 

these non-technical, soft skills.(398) Flin et al.(340) state that healthcare lags unacceptably 

behind other industries introducing structured education of non-technical skills. A Delphi 

consensus study by Pucher et al.(399) found non-technical skills had a major impact in 
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�µreducing biliary injuries�¶ in laparoscopic cholecystectomy. This outcomes maybe a concept 

that resonates with Phase Three stakeholder clinicians: �³there have been times that I have just 

�V�W�R�S�S�H�G���W�U�D�Q�V�I�X�V�L�Q�J�����³�6�W�R�S���W�H�O�O�L�Q�J���P�H���L�W�¶�V���D���F�R�D�J�X�O�R�S�D�W�K�\�´�����,�W���E�H�F�R�P�H�V���D���G�L�I�I�L�F�X�O�W���S�R�V�L�W�L�R�Q����

You have got a bleeding patient and now you have got conflict and sometim�H�V���L�W�¶�V���D�E�R�X�W��

���S�D�X�V�H�������I�R�U���W�K�H���V�D�I�H�W�\���R�I���W�K�H���S�D�W�L�H�Q�W�����\�R�X���M�X�V�W���K�D�Y�H���W�R���W�U�\���D�Q�G���P�R�Y�H���S�D�V�W���W�K�D�W���F�R�Q�I�O�L�F�W�´���� 

What is considered a competent (or incompetent) clinician has changed over time.(400) It is 

�Q�R�W���H�Q�R�X�J�K���W�R���µ�W�X�U�Q���X�S�¶���D�Q�G���G�H�O�L�Y�H�U���F�D�U�H; clinicians are assigned various additional portfolios 

that must be implemented and/or managed and improved.(393) If clinicians are expected to 

implement continuous practice improvement, whether part of their portfolio or not, it follows 

that they are also expected to be capable. Therefore, they must have (or attain) non-technical 

and change management skills.(394,398) This may be a reasonable expectation; however, 

despite potential aptitude and cognitive intelligence, literature suggests the majority of 

practising clinicians have no formal education on how to be successful with this 

skill.(146,333,339,400) Phase Three results demonstrate importance of these skills for 

frontline clinicians: �³it�¶s more than just managing the bleeding, you have to manage the 

surgeon, perfusion, the situation, the environment, as well as everything else going on with 

�W�K�H���S�D�W�L�H�Q�W�����<�R�X���O�H�D�U�Q���W�K�L�V���Z�L�W�K���W�L�P�H�����V�R�P�H���Q�H�Y�H�U���O�H�D�U�Q�´. This premise was recognised as 

critical in a recent analysis of Australian Standards documents; Peddel et al. recommended 

�W�K�D�W���³�F�R�Q�V�L�G�H�U�D�W�L�R�Q���V�K�R�X�O�G���E�H���J�L�Y�H�Q���W�R���P�D�Q�G�D�W�L�Q�J���µ�Q�R�Q-�W�H�F�K�Q�L�F�D�O���V�N�L�O�O�V���H�G�X�F�D�W�L�R�Q�¶���D�V���D��

�F�R�P�S�R�Q�H�Q�W���R�I���W�K�H���D�F�F�U�H�G�L�W�D�W�L�R�Q���L�Q���X�Q�G�H�U�J�U�D�G�X�D�W�H���K�H�D�O�W�K���S�U�R�I�H�V�V�L�R�Q�D�O���F�X�U�U�L�F�X�O�D�´��(395, p.8) 

Cross-Discipline, Cardiac Surgery-Specific Training 

Building on the theme of non-technical skills, clinicians interviewed in Phase Three 

recognised the need to seek interdisciplinary perspectives and common language despite the 

fact they are highly skilled and firmly grounded within their discipline. The interdisciplinary 

perspective is a core principle of cross discipline training. This type of training was identified 
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in Phase Three as a key component to support clinician capability with a belief that cross 

training could contribute to a common language (increasing capability): �³so that when we say 

to the surgeon, �µX and Y are ok but maybe you should consider Z�¶, but they say to us �µbut A, B 

and C�¶�����Z�H�¶�U�H���E�R�W�K���W�D�O�N�L�Q�J���W�K�H���V�D�P�H���O�D�Q�J�X�D�J�H���D�Q�G���P�D�N�L�Q�J���D collective decision based on 

�W�K�D�W�´��  

Speaking the language of multiple disciplines can capture complexities�² crucial for 

ameliorating poor outcomes.(401) Non-technical skills learned during cross-discipline 

training can prevent or reduce adverse events, up to 50% of which are caused by 

dysfunctional relationships and human error.(402-405) Ostergaard et al.(405) proposed that 

inclusive systematic training programmes involving leaders and key players will improve 

patient outcomes. A recent systematic review of non-technical skills in surgical teams 

confirmed cross-discipline training reduced technical errors, with �µfixed teams�¶ improving 

safety climates further.(397) However, the review also identified a knowledge-gap with lack 

of awareness regarding the benefit of this type of training by surgical teams.(397)  

Stevens et al. reported on a cross-discipline simulation educational workshop for cardiac 

surgery (including surgeons, anaesthetists, perfusionists, and nurses), which demonstrated 

benefits in perception of team performance.(406) Two of the five included clinical scenarios 

of catastrophic bleeding; cardiac laceration and coagulopathy after cardiopulmonary bypass. 

Participants described the perception that they were consistently providing appropriate 

information to team member clinicians, while reporting they were generally not receiving 

communication they needed from others. Team communication reportedly improved 

noticeably after repeated simulation scenarios.(406)  

Leahy et al. reported a preceptorship educational activity with a surgeon experienced in 

bloodless cardiac surgery that aimed to minimise blood loss and bleeding in a retrospective 

observational study investigating in introduction of a wider PBM program at a single 
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hospital.(210) The visit included workshops, demonstrational surgery, and symposia. The 

same authors reported courses on surgical haemostasis held with various surgeons, including 

neurosurgeons, cardiothoracic, urologic, general, orthopaedic, and trauma surgeons.(210) 

These were described as a one-day workshops providing practical and theoretical approaches 

to PBM. No evaluation of the training outcome was reported.  

Opportunity  

Complicated Institutional Processes and Lack of Organisational Support 

The analysis of non-technical skills and multidisciplinary teamwork brings us to another 

cornerstone principle that can positively or negatively impact the implementation of change 

in healthcare. Ubiquitous in healthcare organisations is the formal organisational chart and 

depiction of hierarchical accountabilities. In this vertical tiered system, approvals to 

implement change must ascend through a multitude of layers running up the chain of 

command to the top layer of control. Additionally, within this structure, managers and policy 

makers�² who are removed from the front line�² may advocate for, stipulate, or even impose 

initiatives, protocols, and policies as �³�Z�R�U�N-in-theory�´��that may have little relevance to the 

�³�Z�R�U�N-�G�R�Q�H�´���E�\���F�O�L�Q�L�F�L�D�Q�V.  

Additionally, there is rhetoric within government policy, healthcare organisations, and 

healthcare literature espousing opportunities to create, and support practice improvement 

initiatives.(407) The functioning reality of this notion is questioned by clinicians as lacking 

genuine backing, as well as being disordered, complicated, and time-

consuming(195,228,339,393): �³administrative bureaucracy, that prevents improvements 

�I�U�R�P���K�D�S�S�H�Q�L�Q�J�����7�K�D�W�¶�V���R�Q�H���W�K�L�Q�J���\�R�X���K�D�Y�H���W�R���R�Y�H�U�F�R�P�H�����,���W�K�L�Q�N���W�K�D�W�¶�V���G�H�I�L�Q�L�W�H�O�\���D���E�L�J��

�E�D�U�U�L�H�U�����L�W�¶�V �I�U�X�V�W�U�D�W�L�Q�J�´.  
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Furthermore, while the literature tends to focus on support from management as a facilitator 

for change, results from Phases Two and Three question the authenticity of how this 

occurs.(339,393) Frontline clinicians also query the so-�F�D�O�O�H�G���µ�W�D�Q�J�L�E�O�H�¶���V�X�S�S�R�U�W���S�U�R�Y�L�G�H�G���E�\��

�µ�I�D�F�H�O�H�V�V�¶���P�D�Q�D�J�H�U�V���Z�K�R���D�U�H���U�H�P�R�Y�H�G���I�U�R�P���W�K�H���F�O�L�Q�L�F�D�O���L�P�S�H�U�D�W�L�Y�H�V: �³the external factors, 

non-�F�O�L�Q�L�F�D�O���H�Q�W�L�W�L�H�V�����Z�K�L�F�K���D�I�I�H�F�W���X�V�����,���G�R�Q�¶�W���W�K�L�Q�N���W�K�D�W���D�Q�\�E�R�G�\���Z�R�X�O�G���V�W�D�Q�G���L�Q���W�K�H���Z�D�\���R�I���X�V��

delivering evidence-based care on a day-to-day basis, but they will stand in the way of 

providing the resources that we need to do it over the short to medium l�R�Q�J���W�H�U�P�´�� 

Literature cites organisational leadership as central to ensuring positive outcomes for patients, 

staff, and the organisation itself.(339,368) Significant improvements were observed in home 

care diabetic foot ulcer management when leaders prioritised goals for change, engaged staff 

with a vision for practice improvement, and developed action plans addressing predetermined 

barriers and facilitators to implementation.(408) However, Guerrero et al.(409) suggest most 

leaders are not prepared for their role in implementing evidence-based care, having a limited 

understanding of theoretical approaches and strategies that increase the likelihood of success. 

It may also be the case that those in non-clinical management roles are not aware of the 

genuine difficulty clinicians face when attempting to navigate processes outside their area of 

expertise.(410) For all the articulation of organisational support from managers, it contributes 

little if frontline clinicians cannot engage in the processes required to implement quality 

improvements: �³a huge barrier is that doctors and medical people are not trained in the 

same way in business and in budgeting, and even how to interact with groups outside the 

�P�H�G�L�F�D�O���S�U�R�I�H�V�V�L�R�Q�´.  

Clinicians may also not be aware of the need to align their clinical motives with �µcurrent�¶ 

strategic direction of the organisation or departmental imperatives.(410) Hierarchical 

organisational structures have systems more likely to allocate resources to strategically 

aligned priorities and innovations.(411) Phase Three findings revealed participant concerns 
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regarding opportunities to innovate: �³I would hate to be at the point which will happen soon, 

�Z�K�H�U�H���Z�H�¶�Y�H���P�D�G�H���P�R�V�W���R�I���R�X�U���F�R�V�W���V�D�Y�L�Q�J�V���I�U�R�P���F�K�D�Q�J�L�Q�J���D���W�U�D�Q�V�I�X�V�L�R�Q���S�U�D�F�W�L�F�H���D�Q�G���E�H��

wanting to implement oth�H�U���W�K�L�Q�J�V���W�K�D�W���Z�H���N�Q�R�Z���L�P�S�U�R�Y�H���F�O�L�Q�L�F�D�O���F�D�U�H���E�X�W���F�R�P�H���D�W���D���F�R�V�W�����L�W�¶�V��

�J�R�L�Q�J���W�R���E�H���D�Q���X�S�K�L�O�O���E�D�W�W�O�H���W�R���W�U�\���D�Q�G���D�U�J�X�H���I�R�U���W�K�H���F�R�V�W�����H�Y�H�Q���W�K�R�X�J�K���L�W�¶�V���I�R�U���E�H�W�W�H�U���S�D�W�L�H�Q�W��

�P�D�Q�D�J�H�P�H�Q�W�´���� 

Regardless, healthcare organisations need to demonstrate fiscal accountability and 

responsibility by ensuring all quality initiatives are implemented with an evidence-based 

theoretical approach to increase the probability of success.(333,371) Poorly implemented 

practice improvement is likely to be a burden not only in terms of money and time, but with a 

negative impact on culture and the quality of care patients receive.(333)  

Blood Management Clinical Support 

An important finding from Phase One was the value of a dedicated �µknowledge �E�U�R�N�H�U�¶��role 

to facilitate the implementation of practice improvements. Phase Two built on those findings 

to identifying dedicated blood management clinicians have a role to play establishing 

liaisons, connections and spanning boundaries. Results from Phase Three revealed nurses 

were the only clinical group cited as coal-face implementers of change in the context of 

bleeding management in cardiac surgery: �³�Z�H�¶�Y�H���J�R�W���S�D�L�Q���Q�X�U�V�H�V���D�Q�G���L�Q�I�H�F�W�L�R�Q-control 

�Q�X�U�V�H�V�����Z�H�¶�Y�H���J�R�W���M�R�L�Q�W-�F�D�U�H���Q�X�U�V�H�V�����Z�H�¶�Y�H �J�R�W���F�R�O�R�V�W�R�P�\���Q�X�U�V�H�V�����E�X�W���Z�H���G�R�Q�¶�W���K�D�Y�H���D���E�O�R�R�G��

�P�D�Q�D�J�H�P�H�Q�W���Q�X�U�V�H���Z�K�R���L�V���K�H�U�H���H�Y�H�U�\���G�D�\���O�L�N�H���W�K�R�V�H���R�W�K�H�U�V�����Z�K�R���F�D�Q���G�R���W�K�L�V���V�W�X�I�I�´.  

The ability of advanced practice nurses to bridge complex systems and add value in 

healthcare is not a new concept. A systematic review of change management and the 

relationships between nursing leadership and patient outcomes demonstrated positive 

improvements in medication errors and hospital-acquired infections.(412) Significant 

negative relationships between effective nursing leadership and patient mortality was 
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demonstrated in three of the six included studies.(412) Nursing leadership providing 

constructive feedback and open transparent communication with consideration not only for 

individuals, but the larger group, was considered important to success.(412) Nursing leaders 

were also found to create opportunities for meaningful dialogue between members of the 

multidisciplinary team.(412) 

PBM,  a relatively new paradigm, endorsed by the World Health Organization in 2010 (54), 

has seen a shift from �µtransfusion nurses�¶ who support �µbest practice transfusion of blood 

product�V�¶, to �µ�E�O�R�R�G���P�D�Q�D�J�H�P�H�Q�W���Q�X�U�V�H�V�¶���Z�K�R���V�X�S�S�R�U�W���W�K�H���R�S�W�L�P�L�V�D�W�L�R�Q���R�I��patients�¶ own 

blood, thereby reducing the risk of transfusion. A seminal paper�² �µ�3�D�W�L�H�Q�W���E�O�R�R�G management 

�Q�X�U�V�H���Y�H�U�V�H�V���W�U�D�Q�V�I�X�V�L�R�Q���Q�X�U�V�H�����L�V���L�W���W�L�P�H���W�R���P�H�U�J�H�"�¶�² proposed nurses are ideally qualified 

and well positioned to navigate the blood management paradigm shift and drive change.(413) 

Gallagher et al.(413) described nurses as understanding �µthe climate�¶ and practicalities of 

implementing change with an ability to simplify, apply, and advance knowledge for clinical 

use. All three phases were consistent with this belief: �³�«���K�D�G���W�R���E�H���W�K�H���U�L�J�K�W���S�H�U�V�R�Q�����W�K�H�\��

have to be educated, supported, passionate, and they had to understand that they are 

�F�K�D�Q�J�L�Q�J���K�D�E�L�W�V���D�Q�G���W�K�D�W���L�W���G�R�H�V�Q�¶�W���K�D�S�S�H�Q���R�Y�H�U�Q�L�J�K�W�´. Consensus for these findings are 

present in numerous publications, including a recent scoping review of facilitation roles by 

Cranley et al.(351-357,414,415) This literature suggests endurance and resolve to keep 

processes moving is recognised as essential, supporting the growing calls to recognise and 

formalise these types of intermediary knowledge brokering roles where implementation is 

considered complex. 

Norton et al. state the knowledge broker solution can be attributed to the human component 

of implementation science.(239) As seen in the initial phases and confirmed in Phase Three, 

the physical presence of a knowledge broker to negotiate �µunderstanding�¶ between the self-

interest of individuals or departments was considered an important contributor to shaping 
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change: �³a person who had the time, dedicated to this sort of thing, would really make a big 

�G�L�I�I�H�U�H�Q�F�H�´. Miller and Lawton conclude: �³�«�W�K�H�\���D�U�H���W�K�H���L�Q�Y�L�V�L�E�O�H���K�D�Q�G�V���W�K�D�W���W�X�U�Q���Y�L�V�L�R�Q���L�Q�W�R��

�D�F�W�L�R�Q�´��(358, p.4) A scoping review on knowledge brokers by Van Eerd et al.(359) concluded 

the most important elements were building, connecting, and maintaining relationships with 

multiple stakeholders and teams.  

Incongruent Goals  

�7�H�D�P�Z�R�U�N���K�D�V���E�H�H�Q���G�H�V�F�U�L�E�H�G���D�V���³�D���G�L�V�W�L�Q�J�X�L�V�K�D�E�O�H���V�H�W���R�I���W�Z�R���R�U���P�R�U�H���S�H�R�S�O�H���Z�K�R���L�Q�W�H�U�D�F�W��

dynamically, independently, and adaptively toward a common and valued goal, who have 

each been assigned specific roles or �I�X�Q�F�W�L�R�Q�V���W�R���S�H�U�I�R�U�P�´��(416, p.4) One important 

�F�R�P�S�R�Q�H�Q�W���R�I���W�K�L�V���G�H�I�L�Q�L�W�L�R�Q���L�V���W�K�H���µ�F�R�P�P�R�Q���D�Q�G���Y�D�O�X�H�G���J�R�D�O�¶�����&�R�O�O�D�E�R�U�D�W�L�R�Q���D�Q�G��

communication are an often cited, well-known requirement for teams to work successfully. 

On the other hand, the focus on goals, �µ�F�R�P�P�R�Q�¶���R�U���R�W�K�H�U�Z�L�V�H�����F�D�Q���E�H���R�Y�H�U�O�R�R�N�H�G���R�U���Q�R�W��

articulated. It is likely that the overall goal of the collective contributing group is a shared 

one�² best outcomes for patients.  

However, distinct specialist groups limiting their focus to view situations through their own 

very specific lenses can result in divergent perspectives. While it is appropriate that 

specialised clinicians are expert at managing their narrow set of pathophysiological problems 

and associated circumstances, goals that embody this desired state of affairs may direct 

activities (and resources) towards that state and away from unaligned activities.(417) Phase 

Three findings demonstrated how this affects the opportunity of clinicians to run specific 

diagnostic tests that the cardiac team need to manage bleeding: �³if I wanted to bring that in, I 

�Z�R�X�O�G���K�D�Y�H���W�R���V�L�W���Z�L�W�K���K�D�H�P�D�W�R�O�R�J�\�����D�Q�G���W�K�H�\���D�U�H���F�R�Q�F�H�U�Q�H�G���W�K�D�W���,���G�R�Q�¶�W���J�H�W���D���U�H�E�D�W�H�����R�U���W�K�H�\��

�G�R�Q�¶�W���J�H�W���S�D�L�G���H�Q�R�X�J�K���W�R���G�R���S�O�D�W�H�O�H�W���I�X�Q�F�W�L�R�Q���W�H�V�W�V�´����When specialist groups do not believe 

they receive value from changing their scope to align goals with another group, it would take 

additional measures from individual visionary (and brave) clinicians/managers/implementers 
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to turn processes around. This aligns with a systematic review by Karam et al.(418) of 

challenges facing policymakers, managers, healthcare professionals, and nurse leaders 

planning, implementing, or evaluating inter-professional collaborations. They found a 

consistent theme of concerns that enhancing interdepartmental collaborations would 

�³�R�Y�H�U�E�X�U�G�H�Q���V�\�V�W�H�P�V���W�K�D�W���D�O�U�H�D�G�\���O�D�F�N���W�K�H���Q�H�F�H�V�V�D�U�\���U�H�V�R�X�U�F�H�V���D�Q�G���Z�R�U�N�I�R�U�F�H���W�R���K�D�Q�G�O�H��

�F�X�U�U�H�Q�W���G�H�P�D�Q�G���E�\���D�G�G�L�Q�J���\�H�W���D�Q�R�W�K�H�U���W�D�V�N�´��(418, p.80)  

Ideally, the management of bleeding cardiac surgery patients would be driven to achieve 

improvements in practice with alignment of all involved professionals. However, real world 

healthcare identified by Phase Three findings, uncovered fragmented affiliations with various 

departments (clinical and non-clinical) contributing through their unique lens: �³�W�K�H�\�¶�U�H���Q�R�W��

interested in doing it because it will be cost for their department, without money for their 

department, because the savings are in the blood bank which is a different department. �7�K�D�W�¶�V��

�D�Q���H�[�W�H�U�Q�D�O���I�D�F�W�R�U�����7�K�D�W���L�V���D���S�U�R�E�O�H�P�´��(417) This concept was also seen in earlier findings 

demonstrating �µ�V�L�O�R�¶��department thinking: �³we need an awareness by cardiologists about 

their impact on potential post op �E�O�H�H�G�L�Q�J���L�Q���D�F�X�W�H���S�D�W�L�H�Q�W�V�´�� 

Motivation  

Disparities with Public and Private Healthcare Services  

Blood products are available free of charge to public and private patients according to the 

National Blood Agreement.(419) These products are funded by the Australian 

Commonwealth and State/Territory governments (at a ratio of 63% and 37%, respectively). 

However, in some states and territories in Australia (but not all), blood budgets have been 

partially devolved (37%) to public hospitals.(389) Notably, there has been no devolvement of 

blood budgets to private hospitals. This fiscal arrangement results in various healthcare 

�S�U�R�Y�L�G�H�U�V���P�L�V�V�L�Q�J���W�K�H���U�L�J�R�X�U���L�P�S�R�V�H�G���E�\���µ�S�D�\�P�H�Q�W���I�R�U���V�X�S�S�O�L�H�G���S�U�R�G�X�F�W�V�¶�����D�V���Z�H�O�O���D�V��
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accountability for monitoring use and responsible management.(420) Consequently, 

demonstrating cost/efficiency or cost/benefit to improve bleeding management practice and 

reduce the transfusion of blood products becomes more difficult: �³It has a cost-�E�H�Q�H�I�L�W�����,�W�¶�V��

harder to prove a cost-benefit to the hospital b�H�F�D�X�V�H���Z�H���G�R�Q�¶�W���S�D�\���I�R�U���E�O�R�R�G�� Blood is free. 

�(�Y�H�U�\�W�K�L�Q�J���H�O�V�H���F�R�V�W�V�´. 

Additional fiscal concerns in the private sector are associated with a number of perceptions: 

1. Cancelling surgery is discouraged: �³the private centres are all competing with each 

�R�W�K�H�U���L�Q���R�U�G�H�U���W�R���J�H�W���W�K�H���V�X�U�J�H�U�\���D�Q�G���W�K�H���P�R�Q�H�\�����V�R���W�K�H�\���G�R�Q�¶�W���Z�D�Q�W���W�R���E�H���W�K�H���R�Q�H���W�K�D�W��

�V�H�H�P�H�G���W�R���E�H���G�H�O�D�\�L�Q�J���S�D�W�L�H�Q�W�V�´�� 

2. Keeping the paying patient happy, despite bleeding risk: �³�7�K�H�U�H�¶�V���D���O�R�W���P�R�U�H���S�U�H�V�V�X�U�H��

in the private sector, even though there is documented evidence of platelet 

�G�L�V�I�X�Q�F�W�L�R�Q�����W�K�H�\�¶�O�O���V�W�L�O�O���S�X�V�K���I�R�U���W�K�H���S�D�W�L�H�Q�W���W�R���K�D�Y�H���V�X�U�J�H�U�\���E�H�F�D�X�V�H���W�K�H�U�H���L�V���D���S�D�W�L�H�Q�W��

�G�H�V�L�U�H���W�R���J�H�W���W�K�H���V�X�U�J�H�U�\���G�R�Q�H�����V�R���W�K�H�\���E�O�H�H�G�����D�Q�G���W�K�H�\���M�X�V�W���J�L�Y�H���S�O�D�W�H�O�H�W�V�´��  

Further nuances compound these harsh realities including dependent, fiscal relationships that 

may negatively influence anaesthetists�¶���D�E�L�O�L�W�\ to implement change improvements: �³where 

this falls down (especially in the private sector) is the working relationship that the 

anaesthetist has to have with a surgeon, y�R�X�U���S�U�L�Y�D�W�H���Z�R�U�N���L�V���F�R�Q�W�L�Q�J�H�Q�W���R�Q���W�K�D�W�´����On the 

other hand, this relationship viewed through �D���V�X�U�J�H�R�Q�¶�V lens revealed an alternate 

perspective: �³I work with three anaesthetists, they think the same way I do�´�� 

The understanding that human error results from a mixture of work system factors is a well-

accepted proposition. A safety systems approach to performance and outcomes is viewed 

from the combination of, not only individual factors (i.e., surgeon/anaesthetist skill), but also 

teamwork, task and workload factors, communication, the physical working environment, use 

of appropriate tools/technology, and organisational factors. Interestingly, it would appear 
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management of the environmental and social microclimate inside the surgical operating 

theatre has similarities to the factors implementing behaviour change on a wider scale.(421)  

However, interview participants could offer no achievable solution to the unique issues 

facing clinicians working in the private sector: �³�,���G�R�Q�¶�W���K�D�Y�H���D���J�R�R�G���D�Q�V�Z�H�U���I�R�U���K�R�Z���L�W���Z�R�X�O�G��

work in the private sector, but the public sector you have a chance of getting a paid person, 

generally like a nurse role to keep on top of things, education, auditing and the like, that 

works best I think �L�Q���W�K�H���S�X�E�O�L�F���V�H�F�W�R�U�´. 

Summary of Integrated Findings  

This PhD has clearly identified the extent and context of implementation of bleeding 

management practice in Australian cardiac surgery units, using a rigorous methodology and 

appropriate conceptual frameworks and methods. This was achieved with a pragmatic, multi-

phase mixed methods approach to ensure the overarching aim was met with findings, viewed 

through different lenses, with multiple perspectives and finally integrated to achieve the 

overall meta-inferences. Data was collated, integrated, and analysed with various logics 

(abductive, inductive, deductive) to develop themes, referencing the three theoretical 

approaches (KTA, TDF, COM�±B).  

To this point in Chapter 8, findings have been discussed as they were uncovered, explored, 

and built upon sequentially over the three phases; a discussion of the integrated findings is 

presented next.  

This research demonstrated that clinicians working in Australian cardiac surgery programs 

are practising evidence-based bleeding management in many instances, but compliance could 

be improved. When findings are integrated and considered in relation to capacity to change 

behaviour, it is clear that multi-faceted and complex challenges exist in the context of 

practising and implementing evidence-based bleeding management.  
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The integrated findings from the quantitative and qualitative studies mapped to the COM�±B 

behaviour change model revealed seven themes that impact the capability and opportunity to 

implement and engage in practice improvements. Motivation to implement change was not 

identified as a barrier. (Figure 7.1) The integrated results were presented as joint display 

comparisons in Chapter 7 and are discussed below.(234,277,279) 

Capability  

Standardisation of Practice and Behavioural Regulation 

The integrated findings were confirmatory, indicating a well-structured and standardised 

approach (locally and nationally) to managing bleeding can regulate behaviour and improve 

evidence-based practice. Integrated results suggest that bleeding management guidelines from 

ANZSCTS, ANZCA and ANZCP (none currently exist) would support clinicians and 

organsations to implement, local, contextually relevant evidence-based practice: �³They 

(ANZSCTS�����Z�R�X�O�G���E�H���D�Q���D�X�W�K�R�U�L�W�\���W�K�D�W���,���Z�R�X�O�G���W�X�U�Q���W�R���E�H�F�D�X�V�H���W�K�H�\�¶�U�H���O�R�F�D�O�����E�X�W���W�K�H�\���G�R�Q�¶�W��

�K�D�Y�H���D�Q�\�W�K�L�Q�J�´.  

While standardised evidence-based practice is an accepted philosophy to provide safe, 

consistent, quality care, integrated findings demonstrate barriers and enablers to achieve this 

exist at multiple levels: individual, departmental, organisational, and nationally: 

Individual: �³�,�I���L�W�¶�V���G�R�Q�H���H�Y�H�U�\���W�L�P�H�����L�W�¶�V���S�D�U�W���R�I���W�K�H���Y�H�U�Q�D�F�X�O�D�U�����L�W���K�D�V���W�R���E�H�F�R�P�H���S�D�U�W���R�I���W�K�H��

�V�W�D�Q�G�D�U�G���S�U�D�F�W�L�F�H���V�R���L�W�¶�V���P�R�U�H���K�D�E�L�W�����D�F�W�X�D�O�O�\�����W�K�D�W���F�K�D�Q�J�H�V���L�W�´�� (Enabler�±Phase Three) 

Departmental: �³So we actually developed a process, the locally relevant protocols, and tools 

�W�K�D�W���F�D�P�H���I�U�R�P���W�K�R�V�H���S�U�R�E�L�Q�J���T�X�H�V�W�L�R�Q�V���R�I���W�K�L�Q�J�V���Z�H���G�L�G�Q�¶�W���N�Q�R�Z�´����(Enabler�±Phase One) 

Organisational: �³t�K�H�U�H�¶�V���Q�R�W�K�L�Q�J���I�U�R�P���D�E�R�Y�H�� If someone from above could say, �µlook, you 

need to take this seriously�¶, clinicians are more likely to do it. Everybody does something 
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different. There is no �« �µ�W�K�L�V���L�V���K�R�Z���Z�H���G�R���L�W���D�W���W�K�L�V���L�Q�V�W�L�W�X�W�L�R�Q�¶�� �7�K�D�W���G�R�H�V�Q�¶�W���K�D�S�S�H�Q���K�H�U�H�´�� 

(Barrier�±Phase Three) 

National: �³National guidelines which set a standard for bleeding based on a single ROTEM 

algorithm accepted nationally rather than unit-�E�D�V�H�G�´����(Barrier�±Phase Two) 

Findings on the extent to which the provision of evidence-based bleeding management is 

standardised across Australian cardiac surgery units may result from a lack of local 

governance; nearly one-third of organisations do not have blood management committees, 

reducing their capacity to regulate behaviour. This issue highlights gaps in organisational 

responsibilities required to achieve national accreditation. The Australian Safety and Quality 

Health Service Standards Accreditation Guide for Hospitals states that �³Organisations are 

expected to have a governance group responsible �I�R�U���E�O�R�R�G���P�D�Q�D�J�H�P�H�Q�W�����«���W�K�H���J�U�R�X�S��

develops and oversees the safety and quality systems for blood management, including: 

�x Identification of patients at high risk of bleeding 

�x Use of appropriate diagnostic assays to assess cause of bleeding in a timely manner 

�x Use of decision support tools to support decision making about bleeding management 

�x Cell salvage procedures (an autologous blood conservation technique for minimising 

blood loss) 

�x �8�V�H���R�I���D�O�O���W�U�H�D�W�P�H�Q�W���R�S�W�L�R�Q�V�´��(390) 

Standardisation comes from implementing processes and quality systems confirmed with the 

integrated findings: �³�Z�H���K�D�G���W�K�H���H�Y�L�G�H�Q�F�H���S�U�H�V�H�Q�W�H�G���W�R���X�V�����Z�H��discussed how it needed to 

work, algorithms, the ROTEM, we were included in the planning, we were all on the same 

page, it makes handing over �D�W���V�H�Y�H�Q���R�¶�F�O�R�F�N���L�Q���W�K�H���P�R�U�Q�L�Q�J much easier, would that this 

could happen with every change we brought in�´.  

In addition, integrated findings revealed continuous monitoring and auditing of outcomes is 

incumbent at all levels of healthcare to understanding the benefits of specific interventions as 
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part of a sustainable continuous practice improvement cycle�����³without the collection of data 

�\�R�X�U���R�S�L�Q�L�R�Q���F�D�Q���E�H���H�Q�R�U�P�R�X�V�O�\���V�N�H�Z�H�G���W�R���I�L�W���\�R�X�U���R�Z�Q���E�H�O�L�H�I���V�\�V�W�H�P�´. However, clinicians 

felt�² as a recurring theme�² the fatigue of sole responsibility for making change: �³it feels like 

the burden is always on clinicians. �<�R�X���N�Q�R�Z�����Z�H�¶�Y�H���L�G�H�Q�W�L�I�L�H�G���W�K�L�V���S�U�R�E�O�H�P�� Maybe we can 

�G�R���W�K�L�V���D�Q�G���W�K�D�W���D�Q�G���W�K�H���R�W�K�H�U�����Z�K�H�U�H�D�V���W�K�H�U�H���G�R�H�V�Q�¶�W���V�H�H�P���W�R���E�H an agenda, say e.g., from the 

National Blood Authority, say, would be one option, to say �W�K�H�U�H�¶�V this problem. We�¶�G���O�L�N�H���W�R��

work together to �V�R�O�Y�H���L�W�´��  

Implementation endeavours would be improved with Australian cardiac surgical bleeding 

management recommendations supporting the provision of services in a consistent evidence-

based manner.  

Contextually Relevant Evidence 

The integrated qualitative and quantitative findings confirmed that the use of contextually 

relevant evidence was a second key requirement to improving bleeding management practice 

in Australian cardiac surgery units. While the previously discussed integrated finding 

demonstrated �µ�F�D�S�D�E�L�O�L�W�\�¶���I�R�U��improving compliance could be achieved with nationally 

developed guidelines, healthcare organisations cannot expect to regulate behaviour solely 

through the provision of these prescriptive documents: �³�M�X�V�W���E�H�F�D�X�V�H���L�W���Z�R�U�N�H�G���K�H�U�H�����G�R�H�V�Q�¶�W��

�P�H�D�Q���L�W�¶�V���J�R�L�Q�J���W�R���Z�R�U�N���L�Q���H�[�D�F�W�O�\���W�K�H��same way next door for example, it will need some 

�P�D�V�V�D�J�L�Q�J�´�� As long as the process and function of the evidence-based strategy is 

�V�W�D�Q�G�D�U�G�L�V�H�G�����W�K�H���µ�I�R�U�P�¶���R�I���L�Q�W�H�U�Y�H�Q�W�L�R�Q���R�U���W�R�R�O���F�D�Q���G�L�I�I�H�U���D�F�U�R�V�V��

contexts.(148,363,365,367,422-426)  

Chief among the adoption of- and compliance with- evidence-based care is the degree to 

which the evidence is available, the active means of moving the knowledge into practice, and 

the effectiveness of contextually developed tools. Integrated results demonstrate clinicians 
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valued and recognised the need to make tools locally appropriate: �³they take the evidence and 

make it work here, integrate it into what we already do, it has to be easy, or no-one will get 

onboard�´.  Integrated findings further confirm the premise found in 

literature,(224,352,382,427) that knowledge on its own does not translate to improved 

practice and it must be contextualised, communicated, disseminated, and adopted; 

�³�J�X�L�G�H�O�L�Q�H�V���D�U�H���M�X�V�W���H�Y�L�G�H�Q�F�H���L�Q���Z�R�U�G�V�����W�K�H�\���Q�H�H�G���W�R���E�H���D�F�F�H�V�V�L�E�O�H�����P�D�G�H���L�Q�W�R���W�R�R�O�V���Z�H���F�D�Q use 

�L�Q���W�K�H�D�W�U�H�´��  However, clinicians also recognise the provision of goal directed complex care 

is not always dichotomous, rather continuous and that not all evidence-based 

recommendations are wholly generalisable: �,�W�¶�V���Q�H�Y�H�U���J�R�L�Q�J���W�R���E�H���D���U�L�J�L�G���D�S�S�O�L�F�D�Wion of 

�J�X�L�G�H�O�L�Q�H���I�R�U���H�Y�H�U�\���V�L�Q�J�O�H���S�D�W�L�H�Q�W�����D�Q�G���W�K�H�U�H���K�D�V���W�R���E�H���W�K�D�W���R�I���F�R�X�U�V�H�´�� This is referred to by 

�2�W�W���H�W���D�O�����³�V�K�L�I�W�L�Q�J���W�K�H���E�D�O�D�Q�F�H���L�Q���U�H�V�S�R�Q�V�H���W�R���F�R�Q�V�W�D�Q�W���P�R�Y�H�P�H�Q�W�´���������������S�������� 

Real world clinicians frequently neglect contextual factors, akin to �µ�E�D�Q�J�L�Q�J���D���V�T�X�D�U�H���S�H�J���L�Q�W�R��

�D���U�R�X�Q�G���K�R�O�H�¶����The ability to coalesce �µevidence�¶ and �µcontext�¶��shapes implementation 

success�² they must coexist�² not giving this concept significant attention may be part of the 

answer to �Z�K�\�����L�I���Z�H���µ�N�Q�R�Z�¶�����Z�H���F�D�Q�Q�R�W���µ�G�R�¶.  

Non-Technical Skills  

Non-technical or soft skills support clinicians to manage personal resources (coping with 

stress), interpersonal teamwork, communication, cognitive decision making, and situational 

awareness.(340,395,397) Integrated findings confirmed that non-technical skills were 

important for clinicians�¶ ability to enact and implement bleeding management practice 

improvements.  

Managing bleeding in the fast-paced, technically complex, cardiac surgery operating theatre 

requires effective and efficient collaboration. Findings indicate that the highly trained, 

specialised group of clinicians working in this environment each have their own professional 
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priorities and there are explicit and implicit power and hierarchical structures in play. The 

surgeon/anaesthetist dynamic in particular appears to be a balance between competing, 

yielding, or sharing leadership, potentially impacting bleeding management decision making: 

�³�W�K�H�\�¶�U�H���W�K�H���R�Q�H�V���W�K�D�W���K�D�Y�H���W�R���P�D�N�H���G�H�F�L�V�L�R�Qs about how best to manage that bleeding from a 

�V�X�U�J�L�F�D�O���S�R�L�Q�W���R�I���Y�L�H�Z�����D�Q�G���W�K�H�\�¶�U�H���J�R�L�Q�J���W�R���E�H���W�K�H���R�Q�H�V���Z�K�R���D�U�H���J�R�L�Q�J���W�R���F�R�P�H���E�D�F�N���L�Q���W�K�H��

middle of the night to fix up the problem, and so they will sometimes dispute my, what I feel, 

is an evidence-based d�H�F�L�V�L�R�Q�´��  

Clinicians are monitored and judged primarily on their qualifications, their technical 

knowledge, and skill.(428) Nevertheless, even competent individuals can and do (according 

to the integrated data) combine to create negative interactions that do not support harmonised 

evidence-based practice: �³�D�Q���R�Q�J�R�L�Q�J���S�U�R�E�O�H�P���Z�H���K�D�Y�H�����L�V���Z�K�H�Q���,���K�D�Y�H�Q�¶�W���G�R�Q�H���D���5�2�7�(�0����

and yet post-bypass, the surgeon just says, this patient is going to need platelets because they 

�D�U�H���R�Q���D�Q�W�L�S�O�D�W�H�O�H�W�V�´�� Similar to results from previous studies,( 340,395,397,429,430) 

confirmatory data indicates clinicians understand the implications of non-technical skills: �³I 

think the things most contingent on managing bleeding are the roles and relationships 

between the �F�O�L�Q�L�F�L�D�Q�V�´. However, they do not necessarily know how to improve them in real 

world practice: �³�L�W���G�R�H�V���F�R�Q�F�H�U�Q���P�H�����,���M�X�V�W���G�R�Q�¶�W���K�D�Y�H���D���J�R�R�G���V�R�O�X�W�L�R�Q�����Z�H�¶�U�H���W�D�O�N�L�Q�J���D�E�R�X�W��

�Y�H�U�\���V�W�U�R�Q�J���S�H�U�V�R�Q�D�O�L�W�L�H�V�´��  

Different roles obviously produce varied motivations, and perceptions. Surgeons may 

perceive anaesthetists as: being too quick to cancel surgery if a patient is still on anti-

platelets; not appreciating the need to maintain a defined schedule; and giving blood products 

without discussion. Anaesthetists may perceive surgeons as: failing to recognise anaesthesia-

related issues; underestimating the extent of blood loss; or more focused on getting the next 

patient into theatre.  
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Indeed, recent systematic reviews in the surgical cohort conclude a lack of non-technical 

skills can negatively impact technical performance and is linked to poorer patient 

outcomes.(429,430,432,433) There is a mounting body of literature that address these 

communication exchange issues; however, little importance appears to be placed on 

providing or supporting improvements of these skills in healthcare.(401,421,428,431-433)  

Cardiac-surgery specific, cross-speciality education and training 

The integrated findings confirmed cardiac-surgery specific, cross-speciality bleeding 

management education and training was key to achieving practice improvements. The 

perioperative cardiac surgical team comprises a diverse group of clinicians with a multiplicity 

of interactions, working in clinical situations that are dynamic, always shifting and often 

tense with the looming reality of life threatening complications. These clinicians think and 

process information in different ways and respond distinctly. Interactions and reactions can 

create friction, be misinterpreted, and misunderstood with potentially dire consequences. 

Ameliorating negative interactions is a goal of cross-specialty 

education.(406,426,427,433,436-438) 

This type of education and training exposes the learner to misunderstandings and 

unpredictable variations of practice and outcomes, and provides experience and guidance for 

�µ�U�H�D�O���Z�R�U�O�G�¶���L�P�S�U�R�Y�H�P�H�Q�W�V.(406,426,427,437,438) Cross speciality training is competency-

based and not dependent on the attributes of one individual; rather it is a socially created 

concept that shifts with context.(406,426,427,433,437)  

The different perioperative groups are motivated by their specialised contribution to 

outcomes�² all which are valid and appropriate; a goal of cross-discipline training is to 

develop a common language that bridges these specialties creating a shared mental 

model.(340,406,426,427,439) Integrated results confirmed this specialised training would 
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contribute positive practice improvements: �³I do think that the bleeding that you see in 

cardiac surgery is unique and the patterns of coagulopathy that you see associated with 

cardiac surgery are unique and that trying to lump those in with other major bleeding and 

other surgery or trauma is a mistake. I think there is space for specific education, but with 

�W�H�D�P�V�����Z�H���D�O�O���Q�H�H�G���W�R���E�H���W�K�L�Q�N�L�Q�J���D�O�R�Q�J���W�K�H���V�D�P�H���O�L�Q�H�V�´.  

Healthcare requires a strong interprofessional structure and applying this notion to training 

has been used to improve safety and reliability in operating theatres.(340,434-436) Providing 

team members with a clear understanding of group function in situations of critical bleeding, 

in-line with a perspective of how their own particular tasks interrelate with other members of 

the team, is vital to ensuring patient safety.(434) Articulated simply by Hedges et al�������³teams 

make fewer mistakes than individuals� .́(434, p.1) 

Opportunity  

Organisational Support  

The integrated findings confirm that clinicians face barriers accessing social and 

environmental opportunities to improve bleeding management practice, all levels of 

healthcare (departmental, institutional, national). Australia provides free healthcare for all 

citizens, although the states and territories have different funding systems and service 

provisions. Navigating the delivery of this care within and between these various systems and 

organisations is complex, with little uniformity.(440) Findings suggest that for clinicians, 

these systems are growing more complicated to traverse, where measures of success are 

increasingly vague�² and often seemingly not related to patient outcomes. Specifically, 

bureaucracy, complicated procedures (business cases, concept documents, procurement), and 

access to appropriate human resources were barriers.  
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A reality for healthcare organisations is the need to stay �µ�R�Q��budget', where rationing, 

rationalising, cost-effectiveness, �D�Q�G���µ�F�U�H�D�W�L�Q�J���H�I�I�L�F�L�H�Q�F�L�H�V�¶���D�U�H���µ�E�X�]�]�¶���Z�R�U�G�V�����7�K�L�V���S�X�W�V��

clinicians in the implausible position of advancing evidence-based practice, patient needs and 

values, while understanding and navigating competing organisational priorities and agencies 

to achieve this lofty goal.(441) However, while confirmatory data clearly showed clinicians 

felt they lacked the skills to navigate and negotiate in this space, this did not stop them from 

pushing forward with attempts to create change: �³�R�I���F�R�X�U�V�H�����Z�H�¶�U�H���O�L�P�L�W�H�G���W�K�H�Q���E�\���O�D�F�N���R�I��

management, and lack of resources, more than by will�´�� The COM-B model of behaviour 

theorises that a lack of opportunity and capability negatively impacts motivation.(179) 

However, the COM�±B model also posits this can work in reverse where a �µmotivated�¶ 

clinician can work to improve their �µcapability�¶ and/or �µopportunity�¶ to implement change. 

(Figure 1.4) This �L�V���W�K�H���P�R�V�W���O�L�N�H�O�\���µ�G�L�U�H�F�W�L�R�Q���R�I���L�Q�I�O�X�H�Q�F�H�¶ for many clinicians working to 

implement practice improvements despite the integrated analysis not identifying negative or 

positive motivation as an isolated influencing variable. It was more that clinicians appeared 

resigned to the difficult path of changing practice: �³it took a reasonable amount of 

persistence and doggedness. There was a business case to be made. It was so complicated, 

backward and forwards. There were many, many more people who really needed to have it 

proven to them that it was going to make a difference. They had to make the case this would 

reduce blood product usage and all these sorts of issues, you know, multiple agencies to 

interact with. �7�K�R�V�H���V�R�U�W�V���R�I���F�K�D�O�O�H�Q�J�H�V���F�D�Q���E�H���G�D�X�Q�W�L�Q�J���D�Q�G���G�H�I�H�D�W���V�R�P�H�R�Q�H���Z�K�R���G�R�H�V�Q�¶�W��

�R�W�K�H�U�Z�L�V�H���K�D�Y�H���D���S�U�H�W�W�\���V�R�O�L�G���G�H�W�H�U�P�L�Q�D�W�L�R�Q���W�R���E�H���K�R�Q�H�V�W���Z�L�W�K���\�R�X�´.  

It is not new knowledge that healthcare organisations face difficulties with contradictory 

pressures. In the cardiac surgery cohort, increasing numbers of patients require care, and they 

are older and sicker.(3,9) Expenditure on cardiovascular disease in Australia is greater than 

any other disease group, with $5 billion spent on related healthcare in 2012�±2013: 12% of all 
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healthcare expenditure.(442) This is estimated to increase to $8.3 billion by 2033.(442) 

Furthermore, there is an ever-increasing flood of technologies and pharmaceuticals available 

to improve practice on the background of constraints in funding.(382,385) There are rightful 

patient expectations for high quality care, but also an expectation from patients to provide 

them with improved health�² not always an achievable goal.(3,9,443) Findings revealed 

concerns with meeting the balance between cost, improving practice with evidence, and 

meeting patient expectations: �³Everyone has high expectations for outcomes, patients, my 

department, the hospital�����,���G�R���W�R�R�����Z�H���M�X�V�W���G�R�Q�¶�W���K�D�Y�H���W�K�H���U�H�V�R�X�U�F�H�V���W�R���D�F�K�L�H�Y�H���Z�K�D�W���W�K�H��

evidence tells us is possible in every situation, not without the resources�«�� true, not 

�S�R�O�L�W�L�F�D�O�O�\���F�R�U�U�H�F�W���E�X�W���W�U�X�H�´���� 

Nevertheless, clinicians do perceive that implementing evidence-based bleeding management 

is cost effective: �³�,���E�H�O�L�H�Y�H���W�K�D�W���W�K�H���H�[�S�H�Q�V�H���W�K�D�W���Z�H���F�D�Q���W�D�N�H���L�Q���R�U�G�H�U���W�R���S�U�H�Y�H�Q�W���E�O�H�H�G�L�Q�J��

would be more than mitigated by the outcomes of reduced bleeding, reduced transfusions, 

�L�P�S�U�R�Y�H�G���S�D�W�L�H�Q�W�V�¶���K�D�H�P�R�J�O�R�E�L�Q���S�R�V�W-operatively, the improved outcomes they would get, 

�V�S�H�H�G�L�H�U���U�H�F�R�Y�H�U�\�������������´. However, the high cost of healthcare means that treatment options 

with the lowest cost for the greatest effect receive funding priorities.(440) This will translate 

into many evidence-based practice options failing to be integrated into practice; potentially 

false economy.(444)  Of further concern, quantitative findings indicate a significant 

percentage of clinicians are functioning without the appropriate equipment to diagnose the 

cause of bleeding (viscoelastic testing and platelet function assays) and collect shed blood 

(cell salvage). Qualitative findings confirm this concern: �³Trying to get cell salvage in and 

�W�K�H�\���M�X�V�W���V�D�L�G�����Z�K�D�W�¶�V���W�K�H���F�R�V�W���Eenefit, how much will it cost? You try like a business case, but 

�\�R�X���F�D�Q�¶�W���X�V�H���E�O�R�R�G���F�R�V�W���D�V���D���F�R�V�W�� �<�R�X���K�D�Y�H���W�R���I�L�Q�G���R�W�K�H�U���F�R�V�W���V�D�Y�L�Q�J�V�´. 

Organisational leadership was identified as having both a positive and negative influence on 

the ability to implement change: �³You need to have both support from the Chief Executive as 
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�Z�H�O�O���D�V���W�K�H���L�Q�G�L�Y�L�G�X�D�O���S�H�R�S�O�H���L�Q���W�K�H���U�R�R�P�����,���W�K�L�Q�N���D�O�O���D�U�H���Y�H�U�\���L�P�S�R�U�W�D�Q�W�´�� and �³�L�W���P�X�V�W���E�H��

more than a year ago that we went down this path and it all got too hard because no one else 

�L�V���G�U�L�Y�L�Q�J���L�W�����E�H�F�D�X�V�H���W�K�H�U�H���L�V���Q�R���O�H�D�G�H�U�V�K�L�S�´�� (393)  A study by Aarons et al. (445) found that 

focused and coordinated leadership from various organisational levels that conveyed a 

message of vision, and values of the organisation linking research to improved patient 

outcomes, contributed to successful implementation. In contrast, the integrated findings did 

not reflect this notion�² there was no participant articulation of organisational vision, values 

or �W�K�H���µ�S�U�R�Y�L�V�L�R�Q���R�I���L�Q�F�H�Q�W�L�Y�H�V���D�Q�G���U�H�Z�D�U�G�V�¶��(339,382,393,446,447)  

Multidisciplinary Partnerships and Shared Goals  

Integrated findings exposed the need for further exploration on multidisciplinary partnerships 

and shared goals and the impact on bleeding management, and implementation of practice 

improvements. Whilst the multidisciplinary clinicians and support staff working together are 

�F�R�Q�V�L�G�H�U�H�G���W�R���E�H���D���µ�W�H�D�P���R�I���H�[�S�H�U�W�V�¶; integrated findings revealed that while this may be the 

case, they are not necessari�O�\���µ�H�[�S�H�U�W���D�W���E�H�L�Q�J���W�H�D�P�V�¶��(438) The collaborative solidarity of 

�µ�L�W�¶�V���D�O�O���D�E�R�X�W���W�K�H���S�D�W�L�H�Q�W�¶���L�V���Z�L�G�H�O�\���F�L�W�H�G�����E�X�W���W�K�H�U�H���L�V���W�H�Q�V�L�R�Q���Z�L�W�K���R�W�K�H�U���P�R�W�L�Y�H�V�² disparate 

individual and departmental goals. 

Varied funding systems cross the bounds of Australian public and private healthcare, with a 

mixed system of approximately 65% public and 35% private beds. Implementation of 

bleeding management in cardiac surgery is strongly tied to the context of public and private 

services, the blood service, and state and private pathology organisations; very little literature 

exists regarding the interactions between these groups. 

Many challenges sit at state or territory health department level; not all states and territories 

have devolved their blood budgets leaving clinicians face additional contextually barriers: 

�³y�R�X���F�D�Q���V�K�R�Z���D���U�H�G�X�F�W�L�R�Q���L�Q���E�O�R�R�G���X�V�H�����E�X�W���K�R�Z���G�R���\�R�X���V�K�R�Z���F�R�V�W���V�D�Y�L�Q�J���E�H�F�D�X�V�H���L�W�¶�V���Q�R�W���D��
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�F�R�V�W���V�D�Y�L�Q�J�´����No private hospitals, regardless of state or territory, have devolved blood 

budgets: �³�L�Q���W�K�H���S�U�L�Y�D�W�H���V�H�F�W�R�U���L�Q���1�6�:�����L�W�¶�V���J�L�Y�H�Q���I�R�U���I�U�H�H���E�H�F�D�X�V�H���L�W�¶�V���Q�R�W���F�R�V�W-split like they 

�D�U�H���L�Q���W�K�H���S�X�E�O�L�F���V�H�F�W�R�U�´�� Large tertiary public hospitals have blood banks, but smaller public 

hospitals and some private hospitals have pathology departments with limited available 

products: �³we �F�D�Q�¶�W���H�Y�H�Q���J�H�W��factor concentrates at #### (private hospital)�´. 

Furthermore, unique insights into challenges existing in the private sector, both at a social 

level, involving personal working relationships (e.g., anaesthetists relying on surgeons for 

private work) and organisational level (e.g., private hospitals aiming to keep paying clients 

satisfied). There is little literature about such relationships and their intraoperative influence, 

and none exploring the impact on the reliance for private work.(401,431,432) Pressures to 

maintain private practice seemingly impact the ability to apply evidence-based practice: 

�³�W�K�H�U�H�¶�V���D�Q���L�Q�K�H�U�H�Q�W���Q�H�H�G���I�R�U���W�K�H���D�Q�D�Hsthetist doing the list to keep the surgeon happy. The 

�V�X�U�J�H�R�Q���G�R�H�V�Q�¶�W���O�L�N�H���W�K�H���F�R�Q�F�H�S�W���R�I���E�O�R�R�G���F�R�Q�V�H�U�Y�D�W�L�R�Q�����W�K�H�Q���W�K�H���D�Q�D�H�V�W�K�H�W�L�V�W���Z�R�X�O�G���I�L�Q�G���L�W���D��

�V�W�U�X�J�J�O�H���W�R���S�X�W���W�K�R�V�H���W�K�L�Q�J�V���L�Q���S�O�D�F�H�´. Viewed through a different (surgeon�¶s) lens reveals a 

divergent view: �³We work as a team; we are all singing from the same song sheet�´����These 

findings concur with Cooper (432) who suggests true insight from those within a dyad can be 

problematic, where familiarity can be perceived as shared trust but may actually involve 

dysfunctionality.  

Australian pathology providers are both public and private; haematologists are generally 

employed through pathology providers, not by the healthcare organisations. For example, a 

Queensland haematologist is employed by Pathology Queensland with visiting medical 

officer rights to practise at public and/or private hospitals. Therefore, while haematologists 

have goals for their individual patients, they are employed by Queensland Pathology and their 

overall role and functions must be aligned with the outcomes of the pathology service. In 

�R�W�K�H�U���Z�R�U�G�V�����W�K�H�U�H���L�V���W�H�Q�V�L�R�Q���E�H�W�Z�H�H�Q���W�K�H���F�O�L�Q�L�F�L�D�Q�¶�V���U�H�V�S�R�Q�V�L�E�L�O�L�W�\�����W�R��the patient) and the 
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challenges of providing a pathology service where the efficiencies and economics of that 

service is not directly tied to patient outcomes: �³the haematologist, they will only let us have 

platelet function tests between 8 and 4, Monday to Friday, even though we have gone over it, 

�D�J�D�L�Q���D�Q�G���D�J�D�L�Q�����F�D�U�G�L�D�F���V�X�U�J�H�U�\���L�V���D�������������J�D�P�H�����Z�K�D�W�¶�V���K�D�U�G���W�R���J�H�W���D�E�R�X�W���W�K�D�W�"���%�X�W���Q�R�����L�W��

�G�R�H�V�Q�¶�W���Z�R�U�N���I�R�U���W�K�H�L�U���V�W�D�I�I�´�� 

Disharmony also appears between front-line pathology and clinicians: �³the barrier of the 

blood bank not releasing something until they have got the haemoglobin and the platelet 

count and the INR and aPTT and fibrinogen can create unnecessary delays and unreasonable 

�U�H�T�X�H�V�W�V���Z�K�H�Q���\�R�X�¶�U�H���L�Q���W�K�H���S�U�R�F�H�V�V���R�I���D�F�X�W�H���U�H�V�X�V�F�L�W�D�W�L�R�Q�´�� This pathology/clinician 

interdependency appears to be a significant barrier to enacting practice improvements; �³�, 

needed to convince the head of the coag lab to join 2018, in terms of his knowledge on this 

�L�V�V�X�H�����:�H�¶�Y�H���M�X�V�W���J�R�W���F�U�L�W�L�F�D�O���P�D�V�V�����,�W���S�U�R�E�D�E�O�\���W�R�R�N���W�Z�R���\�Hars to get critical mass�´�� The 

integrated findings are consistent with an ethnographic study on collaborative practice in a 

transplant team which found successful relationships relied on continual negotiation to 

achieve specific discipline goals with the larger team.(448) Interestingly, a series of studies 

investigating the de-implementation of blood management strategies in orthopaedic surgery 

demonstrated peripheral healthcare groups could negatively impact practice change. 

Consistent with results from this thesis, Voorn et al (2019) found these barriers were 

identified under the �G�R�P�D�L�Q�V���R�I���µ�V�R�F�L�D�O���L�Q�I�O�X�H�Q�F�H�¶ �D�Q�G���µknowledge�¶��and were influential in the 

setting of stopping the use of low value blood management strategies.(449)  

Implementing bleeding management practice improvements in cardiac surgery involves 

complicated relationships that result from incongruent accountabilities�² clinical, social, 

fiscal, environmental. Further exploration is required to understand the full impact of these 

conundrums and their impact on implementing change. 
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�1�X�U�V�L�Q�J���µ�.�Q�R�Z�O�H�G�J�H���%�U�R�N�H�U�¶���6�X�S�S�R�U�W 

The need for clinicians (knowledge brokers) to access, adapt and disseminate knowledge, 

linking disciplines, and enhancing capacity for practice improvements was a strong 

confirmatory finding from the integrated results�² despite quantitative results demonstrating 

only 42% of units have a blood management nurse.  

These knowledge brokering roles were considered capable of facilitating information flow, 

increasing connectivity, collaboration and mediating and solving conflict. This was explicitly 

confirmed to be a nursing role: �³What would I need? I would need to have a nurse. �:�R�X�O�G�Q�¶�W��

that be great? A nurse that could coordinate it all. �,���W�K�L�Q�N���W�K�D�W�¶�V���W�K�H���D�Q�V�Z�H�U�����W�R���S�U�R�Y�H���W�K�D�W��

�\�R�X�¶�Y�H���V�D�Y�H�G���H�Q�R�X�J�K���P�R�Q�H�\���W�K�D�W���\�R�X���F�D�Q���S�D�\���V�R�P�H�R�Q�H���I�R�U���D���S�D�U�W-time, or a full-time wage, to 

be there at least half a day, every day, to be the contact person, to coordinate it all, and 

answer all those questions, and get it over the line. That needs a coordinator. That needs an 

�H�P�D�L�O���D�G�G�U�H�V�V�����Z�K�H�U�H���H�Y�H�U�\�R�Q�H���L�V���H�V�V�H�Q�W�L�D�O�O�\���S�X�W�W�L�Q�J���L�W�����D�Q�G���W�K�H�Q���W�K�H���S�X�]�]�O�H�V���F�D�Q���E�H���V�R�O�Y�H�G�´�� 

Numerous observational studies and literature reviews have demonstrated nursing roles 

promote effective teamwork and positively influence and implement evidence-based practice. 

(1,56,157,450) These advanced practice-based roles have demonstrated success providing a 

conduits for knowledge to flow across evidence�±practice gaps, enabling alignment between 

varied clinical perspectives and goals, and facilitating interactions between the distinct 

contributors (clinicians, management, finance, academia).(350-354,356-358)  

The integrated findings identified the perception that nurses possess characteristics generally 

amenable to successfully facilitating change: �³then we had the boss (nurse) of the whole 

program, with the personality to deal with the vast, and shall we say more difficult 

�S�H�U�V�R�Q�D�O�L�W�L�H�V�´�� Findings also identified the belief that nurses are willing to �X�Q�G�H�U�W�D�N�H���µ�K�L�G�G�H�Q��

�Z�R�U�N�¶�����W�D�V�N�V���W�K�D�W���R�I�W�H�Q���J�R���X�Q�Q�R�W�L�F�H�G���D�Q�G���X�Q�U�H�F�R�J�Q�L�V�H�G, to fortify a healthcare delivery system 

that can be responsive to managing bleeding in cardiac surgery: �³a blood management nurse 
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who is around that can do things for me and give me information, feedback about algorithms 

that I may not be 100% aware of, and things like that�´�� 

These results are in contrast to a study by Kislov et al. (349) that used interviews and 

observational data to examine inter-organisational collaborative partnerships and found that 

nurses struggled to broker clinical knowledge to doctors. Similarly, a study investigating how 

professional affiliations and power differentials influenced knowledge brokering, found 

resistance (to nursing) from medical consultants, particularly related to clinical 

knowledge.(352) However, a West Australian Department of Health initiated 5-year project 

to implement a PBM program identified and employed two key positions to support success: 

namely, a PBM nurse co-ordinator and a medical director.(56) These positions presided over 

the 5-year program to achieve reductions in blood transfusion and improved patient outcomes 

against cost savings of $18.5 million.(56) In the context of a single-site cardiac surgery 

program, a nurse-driven, protocol-guided bleeding management program was associated with 

significant reduction in the transfusion of blood products and improved outcomes, with a 

$1.1million reduction in the acquisition cost of products over 15 months.(1)  

Research suggests that respect and trust allow successful knowledge brokers to overcome the 

idea of a medical monopoly on knowledge and influence.(352) This is further supported by 

the integrated findings that nursing roles could bridge gaps in social structure: �³one of the 

things that has made it sustainable is having the nurse consultant position available that can 

push forward with change, and improvement, tweaking the protocol, identifying outliers, 

those clinicians who move away from protocol, making sure education is available, just 

improving �J�U�R�X�S���I�X�Q�F�W�L�R�Q�´�� Bowen et al. (451) suggest relationship (knowledge) brokers can 

overcome challenges faced by multidisciplinary teams navigating between competing 

agendas and mediating to achieve common ground. This is consistent with integrated 
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findings: �³�\�R�X���Q�H�H�G�H�G���D���G�U�L�Y�H�U���D�Q�G���W�K�D�W���G�U�L�Y�H�U���K�D�G���W�R be able to cross departments in terms 

of personality management and make sure there was buy-�L�Q���I�U�R�P���D�O�O���G�H�S�D�U�W�P�H�Q�W�V�´.  

Strengths and Limitations 

There are a number of strengths to this study including the overall pragmatic, multi-phase, 

mixed methods design.(373) The use of quantitative and qualitative research strategies aimed 

to complement each other, exploring phenomena from diverse perspectives to provide an 

enriched understanding of cardiac surgery bleeding management in Australia.(452) The 

multi-phase design allowed findings from one study to inform the next study in 

sequence.(172) Second, a large sample was drawn from key Australian stakeholders to 

complete all three studies, making this the only body of work with a complete national 

representative sample. Third, the use of the theoretically grounded frameworks facilitated 

comparisons between contexts, enabling theoretical generalisability and supporting 

subsequent targeting of behaviour change interventions.  

Results from this doctoral research can be used to inform strategic implementation plans for 

bleeding management among relevant organisations, colleges, societies, and national 

governing bodies, with the potential for some findings to be generalisable to patient blood 

management implementation more widely 

There are however limitations (generic and specific) to all studies that should be noted. 

Across all three Phases, those agreeing to participate in the studies may have had an interest 

in the topic resulting in an over representation of clinicians with significant knowledge of 

evidence-based bleeding management. More specific study limitations across the three 

Phases are provided below.  

Phase One  
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The primary limitation to the case study was confirmation bias, as the PhD student was also 

the project manager for the case study. Confirmation bias can be considered the entrenchment 

of ideas, where researchers selectively incorporate evidence in their studies in line with their 

beliefs.(453) It is important to recognise however, that the motivation for the doctoral student 

undertaking this body of work was to gain a deeper understanding of implementation, beyond 

the single site case study.(1) For the doctoral student on one hand, the immersion in the single 

site setting enabled an understanding of complexities related to the bleeding phenotype, 

organisational routines, and everyday tasks of stakeholder participants involved in all aspects 

of this doctoral research. On the other hand, this involved a complex position of participating 

in, observing, and investigating the subject.  

To address this, fidelity of the research and analysis was managed with reflexivity and an 

ongoing internal conversation about the experience of others while simultaneously �µliving in 

the moment�¶. Four strategies were used by the doctoral student to examine feelings, reactions, 

and motives, and be critically conscious and self-aware. Namely, reflexivity entails:  

�x Recognition of self (i.e., through a continuous, active recognition of the obligation 

(professional and �S�H�U�V�R�Q�D�O�����D�V���D���µ�Z�L�W�Q�H�V�V�¶���W�R���L�Q�W�H�U�S�U�H�W���R�W�K�H�U�V�¶���O�L�Y�H�G���H�[�S�H�U�L�H�Q�F�H�V���Z�L�W�K��

respect and honesty 

�x Recognition of others (i.e., through member checking, dual analysis of data 

interpretation with PhD supervisors, reporting to critical study site colleagues for 

evaluation, regular PhD supervision meetings with relevant discussion)  

�x Truth (i.e., recognising there is no single truth, every researched phenomenon was a 

reflection of reality in the context of bleeding management in Australian cardiac 

surgery units) 
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�x Transcendence (i.e., by following recent advanced approaches to mixed methods 

integration and meta-inference typology by Younas et al. to achieve rigorous 

integration of the data).(277,454) 

A further limitation of the study findings related to lack of generalisability from the case 

study examining a QI at one hospital. However, there are three important qualifiers to this 

argument (226,244,454): 1. the capability for generalisation in the research or the publication 

was never claimed; 2. through an explanatory case study methods, deductive reasoning was 

able to draw conclusions based on predetermined premises; and 3. the research aim (driving 

the methodological choice for the case study) was situated within the wider context of this 

pragmatic, mixed methods doctoral research strategy. Consequently, the exploration of 

bleeding management implementation from a broader perspective was undertaken, viewing 

findings from diverse perspectives in Phases Two and Three.  

Phase Two  

This study was limited by factors inherent to the survey method. Clinical practice was not 

directly observed, and self-reported data may not have ref�O�H�F�W�H�G���F�O�L�Q�L�F�L�D�Q�V�¶���W�U�X�H���E�H�K�D�Y�L�R�X�U����

Participation was voluntary; therefore, it is possible that those agreeing to report were likely 

to have an interest in bleeding management. As a result, the findings may reflect selection 

bias, overrepresenting clinicians with significant knowledge and compliance with guideline 

recommendations and motivation to implement change. Conversely, many responses 

indicated lack of compliance with bleeding management practice, suggesting a range of 

respondents with varied knowledge, behaviours, and beliefs. While the quantitative study 

design could not provide details on the underlying reasons for treatment choices, the addition 

of textual responses offered explanatory data on beliefs about the impact of the bleeding 

management CPG compliance in relation to implementing practice improvements. 
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Furthermore, overall accuracy may have been enhanced by a greater response rate, although 

37% is a common response rate for professional surveys.(129)  

Phase Three  

Findings from the interview study may not have captured all relevant themes, despite a broad 

cross-section of participants from varied hospitals and states and territories. However, data 

saturation was achieved with 17 interviews, consistent with thresholds for data saturation in 

previous healthcare studies using the TDF with projections that 12 to 18 interviews would be 

required.(275)  

An additional but known limitation is the subjectivity of �S�D�U�W�L�F�L�S�D�Q�W�V�¶���R�E�V�H�U�Y�D�W�L�R�Q�V���D�Q�G��

interpretations. Nevertheless, different interpretations and perceptions are undoubtedly part of 

the phenomena of the unique context of cardiac surgery, and consequently, relevant, and 

important. .  

Contribution to the Knowledge 

Findings from this doctoral thesis have methodological and practice implications. First, this is 

the only survey to report on the extent of compliance with evidence-based bleeding 

management recommendations in Australian cardiac surgery units in the last 20 years. 

Second, this is the only study that includes cardiac surgeons as a representative sample in a 

survey on bleeding management in cardiac surgery. Third is the only series of studies to 

explore the context of bleeding management practice and implementation in Australian 

cardiac surgery units. Finally, this is the only study to use the theory-based KTA, TDF and 

COM�±B to explore and explain the context of bleeding management in cardiac surgery units. 

Contribution to the knowledge will be described in the context of implications for clinicians, 

organisations, governance bodies, and researchers.  
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Implications for Clinicians  

Practice improvement for clinicians responsible for managing cardiac surgical bleeding 

should begin with the external benchmarking of local practice. The Phase Two survey results 

are the only Australian data available for clinicians to benchmark compliance with a 

compendium of evidence-based bleeding management recommendations. This can be used as 

a driver for change through the identification of areas requiring investment in practice 

improvement.(371,456)  

Publication of all included studies can provide clinicians with an awareness of the need to 

employ theoretical approaches to understand and change behaviour, including insight on how 

they (KTA, TDF, COM�±B) can be practically employed to prospectively support planning 

and implement change. Guidance on barriers and facilitators to practice improvements are 

required when implementing theory-based change; findings from all studies in this doctoral 

thesis can offer insight into expected challenges and solutions.  

Cardiac surgery perioperative clinicians require opportunities for developing non-technical 

skills to navigate the task of changing and improving bleeding management practice in 

Australian cardiac surgery units. Non-technical skills training during speciality education 

would increase clinicians capability to negotiate collaborative and effective multidisciplinary 

partnerships. This will further enhance the strength of the �µbottom-up�¶ approach demonstrated 

in this body of work.  

There is a need to increase nursing roles to broker knowledge in the Australian blood 

management setting. Appropriately skilled nurses with the professional ability, experience, 

and communication styles to negotiate, form alliances, and tailor knowledge and education, 

have the capacity to build frameworks required to change behaviour and improve practice.  
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Finally, clinicians must embrace cross-discipline, cardiac surgery-specific education, and 

training �µin addition�¶ to advancing knowledge and education as discrete events. Cross-

discipline training provides contextually relevant learning experiences that are organic, 

multifactorial, and multidisciplinary.(366)  

Implications for Organisations and Governance Bodies 

There is an urgent need for organisations to support implementation initiatives that will 

increase compliance with evidenced-base bleeding management as part of the wider PBM 

paradigm. Organisations should identify key clinicians and leverage their capacity to 

implement quality initiatives by supporting or enrolling them in modules or courses on 

change management.(393,407,410)  

The development of QI business case templates with collective involvement from frontline 

clinicians, and organisational managers would ensure documents and processes not only meet 

organisational requirements but are also logical to clinicians. They must also ensure adequate 

non-clinical time to devote to these efforts. 

Organisations must take care that quality initiatives to improve bleeding management have 

well-developed theoretical approaches to planning and execution; literature suggests that 

organisations tend to seek non-scientific solutions to complex problems, with drivers more 

�O�L�N�H�O�\���W�R���F�R�P�H���X�Q�G�H�U���W�K�H���X�P�E�U�H�O�O�D���R�I���µ�H�I�I�L�F�L�H�Q�F�L�H�V�¶���L�Q���U�H�V�S�R�Q�V�H���W�R���S�R�O�L�W�L�F�D�O�O�\-driven priorities, 

fiscal targets, and media influences.(457,458)  

Organisations re-imagining frontline implementation could see: an increase in blood 

management positions for nurses; nurse educators being conversant with implementation 

theory; translational research portfolios for frontline nurses; an increase in dual, clinical, and 

academic appointments; and evolving traditional nurse researcher roles to be more focused on 

translational research.  
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The development of unified, strong and consistent bleeding management recommendations 

from the ANZSCTS, ANZCA and ANZCP would support clinicians and organsations to 

implement, local, contextually relevant evidence-based practice.  

Implications for Research 

There are a number of important implications for research both in the context of bleeding 

management and implementation science. This doctoral study demonstrates multi-phase 

mixed methods studies within complex cardiac surgery settings are possible and sets a 

benchmark for research in this field. 

Despite the increasing depth and volume of implementation science research, there is a 

consistent theme in literature on underreporting or underutilisation of theoretical application 

to change management in real world practice.(142,145,224) All studies presented in this 

thesis add to the body of literature on the use of theoretically grounded frameworks to 

facilitate comparisons between contexts, enabling theoretical generalisability and supporting 

subsequent targeting of behaviour change interventions. Specifically, knowledge from this 

series of studies has answered calls for more research reporting, describing, and evaluating 

knowledge broker activities using theories, models, or frameworks.(350,355)  

Finally, the work in this doctoral thesis has highlighted that more in-depth research is needed 

regarding contextual factors affecting the impact of bleeding management decision making in 

the private cardiac surgery sector, and the convergence of aims between clinicians and 

pathology providers. Quality research utilising interview studies, focus groups, critical 

incident method, or deep ethnography could be used to answer questions such as: Do 

clinician values differ between private and public practice? In what way? How might that 

affect best practice decisions? How do clinicians see their role within the private compared to 

public team? In situations with complex (even life-threatening) bleeding, how can 



290 

relationships contribute to outcome success, and do they differ between private and public 

practice? When dysfunctional relationships exist (particularly in situations critical to patient 

outcomes), what can contribute to success or failure? Greater understanding of relationships 

in the context of managing bleeding in cardiac surgery (and interventions to improve 

behaviours) is needed.  

Conclusion 

Upwards of 25,000 cardiac surgery operations are performed in Australia each year, with up 

to 10% of patients suffering clinically significant bleeding. This study has demonstrated that 

despite numerous international evidence-based guidelines for managing bleeding, there is 

wide variation in compliance and thus a pressing need to implement practice improvements.  

Findings from this PhD research has provided a strong platform for clinicians, organisations, 

and researchers to work from to translate knowledge and implement change.  There is a high 

level of engagement from front-line Australian clinicians to advance bleeding management 

practice. Organisations and governance bodies �Q�H�H�G���W�R���µ�W�D�S�¶���L�Q�W�R���W�K�L�V���K�X�P�D�Q���U�H�V�R�X�U�F�H and 

support clinicians as they coalesce �µknowledge�¶���D�Q�G���µtranslation�¶���Z�L�W�K accountability, 

mismatched clinical goals, rambling organisational structures, fragmented governance, and 

fiscal responsibility.  

This series of studies revealed the use of theory-based investigation on the context of 

evidence�±practice gaps can articulate elements of practice improvement requiring discussion 

and debate that may otherwise be rendered acceptable or largely invisible.  

This research has extended current evidence and generated new and novel evidence on the 

implementation of bleeding management in Australian cardiac surgery units. We 

now understand what factors are associated with implementing successful bleeding 

management practice improvements, where compliance to evidence-based bleeding 
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management needs to improve, and what needs to be done to support clinicians to implement 

change and close the evidence�±practice gap. The next step is to formulate opportunities to 

make it happen.  

Patients rightly depend on us, as clinicians, to provide evidence-based care; to achieve this 

we must always remember that while �³�P�D�Q�\���R�I���X�V���D�U�H���P�R�U�H���F�D�S�D�E�O�H���W�K�D�Q���V�R�P�H���R�I���X�V�����Q�R�Q�H��

�D�U�H���P�R�U�H���F�D�S�D�E�O�H���W�K�D�Q���D�O�O���R�I���X�V�´ (Tom Wilson �± American Cartoonist). 
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Appendices 

Appendix A: Additional PhD Student Outputs During Candidature 

Additional Peer-reviewed Publications During Candidature 

1. Reade MC, Marks DC, Bellomo R, Deans R, Faulke DJ, Fraser JF, Gattas DJ, Holley 

AD, Irving DO, Johnson L, Pearse BL, Royse AG, Wong J. A randomized, controlled 

pilot clinical trial of cryopreserved platelets for perioperative surgical bleeding: the CLIP-

I trial. Transfusion. 2019;59(9):2794-804. 

2. Gurunathan U, Stanton LM, Weir RM, Hay KE, Pearse BL. A preliminary study using 

rotational thromboelastometry to investigate perioperative coagulation changes and to 

identify hypercoagulability in obese patients undergoing total hip or knee replacement. 

Anaesthesia and Intensive Care. 2019;47(5):461-8. 

3. Smith I, Pearse BL, Faulke DJ, Naidoo R, Nicotra L, Hopkins P, et al. Targeted bleeding 

management reduces the requirements for blood component therapy in lung transplant 

recipients. Journal of Cardiothoracic and Vascular Anesthesia. 2017;31(2):426-33. 

4. McDonald C, Fraser J, Shekar K, Clarke A, Coombes J, Barnett A, Pearse B, Fung L. 

Low preoperative selenium is associated with post-operative atrial fibrillation in patients 

having intermediate-risk coronary artery surgery. European Journal of Clinical Nutrition. 

2016;70(10):1138-43. 

5. Pearse BL, Smith I, Faulke D, Wall D, Fraser JF, Ryan EG, et al. Protocol guided 

bleeding management improves cardiac surgery patient outcomes. Vox Sanguinis. 

2015;109(3):267-79. 

6. Passmore M, Nataatmadja M, Fung YL, Pearse B, Gabriel S, Tesar P, et al. Osteopontin 

alters endothelial and valvular interstitial cell behaviour in calcific aortic valve stenosis 
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through HMGB1 regulation. European Journal Of Cardio-Thoracic Surgery. 

2015;48(3):e20-9. 

Poster Presentations During Candidature 

1. Gurunathan U, Stanton L, McKenzie S, Pearse BL, Raju N. A pilot study on the 

perioperative ROTEM changes across obesity categories during lower limb joint 

replacements. 2018. Australia and New Zealand College of Anaesthetists (ANZCA) 

Additional Grants During Candidature 

1. Gurunathan U, Stanton L, McKenzie S, Pearse BL, Raju N. TPCH Foundation 

Innovation Grant, 2018 ($57,126) Thrombotic complications following total hip and knee 

arthroplasty in overweight and obese patients. 

2. Pearse B. Metro North SEED Innovation Fund, 2015 ($79,945) Implementing pre-

operative anaemia management in cardiac surgical patients. 
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Appendix B: Copyright Permission to Reproduce Pearse et al.(157) 

The article below was published in Australian Critical Care, by Elsevier:  

Pearse BL, Rickard CM, Keogh S, Lin Fung Y. A retrospective explanatory case study of the 

implementation of a bleeding management quality initiative in an Australian cardiac surgery 

unit. Australian Critical Care. 2019;32(2):92-9. 
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Appendix C: Copyright Permission to Reproduce Pearse et al.(58) 

The article below was published in the Journal of Multidisciplinary Health Care, by Dove 

Press Medical: 

Pearse BL, Keogh SJ, Rickard CM, Faulke DJ, Smith I, Wall D, McDonald C, Fung YL. 

Bleeding management practices of Australian cardiac surgeons, anesthesiologists and 

perfusionists: A cross sectional national survey incorporating the Theoretical Domains 

Framework (TDF) and COM�±B Model, Journal of Multidisciplinary Healthcare. 

2020;13:27-41.  
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Appendix D: Copyright Permission to Reproduce Pearse et al.(348) 

The article below was published in BMC Health Services Research, by Springer. 

Pearse BL, Keogh SJ, Rickard CM, Fung YL. Barriers and facilitators to implementing 

evidence-based bleeding management in Australian cardiac surgery units: A qualitative 

interview study analysed with the Theoretical Domains Framework and COM�±B model, 

BMC Health Services Research. 2020. doi:10.21203/rs.3.rs-27829/v2  
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Appendix E: Copyright Permission to Reproduce Figure 1.1 The 3 Pillars of PBM (56) 
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Appendix F: Copyright Permission to Reproduce Figure 1.3 (177) 
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Appendix G: Copyright Permission to Reproduce Figure 1.4 (179), Figure 1.5 (179), and 

Figure 2.2 (193) 
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Appendix H: Copyright Permission to Reproduce Figure 3.1 (230) 
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Appendix I: Interview Questions for Phase One Case Study 

1. In the cardiac surgery unit (or anaesthetic, or ICU), how was critical bleeding managed 

prior to the implementation of the bleeding management program? 

2. How did the drive to change practice emerge? 

3. How did you identify that there may have been a problem with bleeding as a significant 

morbidity for cardiac surgery patients? 

4. How did research, evidence and clinical practice guidelines impact the management of 

bleeding prior to the implementation of a structured program?  

5. What were the drivers that had the most impact? 

6. How where the barriers and enablers identified? 

7. What barriers to changing practice were known prior to, or were revealed as the 

implementation process progressed? 

7. How were the barriers to changing practice overcome? 

8. What tools, guides and supporting processes were important to blending the bleeding 

management program into standard care? 

9. How did you know whether the implementation process was successful or not? 

10. How did you know whether the implementation process and the change in practice had an 

influence on patient outcomes? 

11. How has the program continued and become embedded as a standard of care? 

12. In your clinical capacity, how do you now see role in the management of bleeding cardiac 

surgery patients?  
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13. How is this role different now, compared to the time period before the implementation of 

the bleeding management program. 

14. How did management perceive and react to the move to change bleeding management 

practice? 

15. How important was input from the multidisciplinary team, both clinical and non-clinical 

in the practice change.  

16. If we could go back in time and redo the process to change practice, were there decisions, 

methods, or measures that you suggest could be improved? 
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Appendix J: Survey on Bleeding Management in Australian Cardiac Surgery Units  

What is the current status and level of uptake of evidence-based bleeding management 

strategies in adult cardiac surgery units in Australia?  

Bleeding Management (BM) is an evidence-based, targeted approach that identifies patients 

at high risk of bleeding and applies strategies to limit bleeding and blood loss. 

Measures used to optimise haemostasis, minimise bleeding and blood loss have a flow on 

effect of limiting the need for the transfusion of allogeneic blood products. The benefits are 

reduced risks for patients to develop transfusion-associated complications, (ii) reduced health 

care associated costs, and (iii) improved patient outcomes.  

The aim of this research is: 

To determine the use of bleeding management strategies, stratified by hospital setting, size 

and complexity of cardiac surgery programs in Australia. 

Data from this survey aims to identify the uptake of evidence-based bleeding management 

strategies from national and international guidelines. This will allow the identification of 

gaps, barriers to implementation, or strengthen evidence of current bleeding management 

practice in Australian cardiac surgery units. Analysis of the data may be used by the 

Australian National Blood Authority to support the development of frameworks and 

resources to facilitate the implementation of best practice bleeding management in Australian 

cardiac surgery units. 

Type of volunteers needed: 

Cardiac surgeons, Cardiac Anaesthetists, Cardiac Intensivists 

What would I be asked to do? How much time would it take? 

This questionnaire comprises of 40 questions in total and will take around 15 minutes to 

complete. The closing date for the survey is December 15, 2017 

You are invited to participate in this online survey about contemporary bleeding management 

in your unit. You were selected as a participant in this study because your position indicates 

you are involved in the management of bleeding with cardiac surgery patients. Your return of 

this survey is implied consent The Prince Charles Hospital (IRB No. HREC/17/QPCH/340), 

Griffith University (IRB No. 2017/590) and University of Sunshine Coast (IRB No. 
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S171105). There are no expected risks from participating in this study aside from a minimal 

time imposition.  

Your answers to this survey will only be used in aggregate for analysis. No personal 

identifying information such as name or e-mail address is retained with the responses. 

How can I find out more? 

Please contact Bronwyn Pearse (Clinical PhD Candidate) at bronwyn.pearse@griffith.edu.au, 

or phone 0427 597013 

Please answer the questions by selecting the appropriate box. In case of doubt, please select 

the most relevant answer. Thank you for your time. 

 

1. What is your profession?  

 Cardiac surgeon 

 Anaesthetist 

 Intensivist 

 Other (please specify)  

2. How many years have you been practicing? 

3. Select the hospital type in which your answers are referring to: 

 Metropolitan public tertiary referral hospital 

 Metropolitan private tertiary referral hospital 

 Regional public hospital  

 Regional private hospital  

 Other, (please specify) 

4. What suburb is your hospital is located in? 

Suburb:  

5. Approximately how many cardiac surgery procedures performed in your 
hospital per year? 

 up to 250  

 250-500  

 500-750  
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 750-1000 

 >1000  

6. Does your hospital provide extracorporeal membrane oxygenation and/or 
ventricular assist device services? 

 Yes  

 No  

7. Does your hospital provide heart and lung transplant services: 

 No 

 Heart 

 Lung 

 Both 

8. Does your hospital have a Blood Management Steering Committee?   

 Yes  

 No  

 I don't know     

9. Does your hospital have a dedicated Blood Management Nurse?  

 No 

 One nurse 

 More than one nurse  

 I don't know  

10. Does your department utilise a pre-�R�S�H�U�D�W�L�Y�H���µ�E�O�H�H�G�L�Q�J���U�L�V�N���W�R�R�O�¶���W�R���L�G�H�Q�W�L�I�\��
cardiac surgery patients at high risk of bleeding?  

 Yes  

 No 

 Sometimes 

 �'�R�Q�¶�W���K�D�Y�H���R�Q�H�� 

11. Is it routine practice to stop all oral antiplatelet agents (excluding aspirin) prior 
to elective cardiac surgery?  

 Yes  

 No  
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 Other, (please specify) 

12. Is it routine practice to continue aspirin until the time of elective cardiac 
surgery? 

 Yes 

 No 

 Only patients with acute coronary syndrome 

 Other, (please specify) 

13. �'�R�H�V���\�R�X�U���G�H�S�D�U�W�P�H�Q�W���X�W�L�O�L�V�H���D���µ�E�O�H�H�G�L�Q�J���P�D�Q�D�J�H�P�H�Q�W���W�U�H�D�W�P�H�Q�W��
�D�O�J�R�U�L�W�K�P���G�H�F�L�V�L�R�Q���V�X�S�S�R�U�W���W�R�R�O�¶���I�R�U���F�D�U�G�L�D�F���V�X�U�J�H�U�\���S�D�W�L�H�Q�W�V�"�� 

 Yes  

 No  

14. Does your department utilise viscoelastic haemostatic assays (ROTEM/ TEG) as 
part of your care to manage bleeding and blood loss for cardiac surgery patients?  

 Yes  

 No  

 The instruments are not available for use in our department (please proceed to Q.18) 

15. At your hospital, is it routine practice to perform viscoelastic haemostatic assays 
(ROTEM/TEG) pre -�R�S�H�U�D�W�L�Y�H�O�\���W�R���R�E�W�D�L�Q���D���S�D�W�L�H�Q�W�¶�V���E�D�V�H�O�L�Q�H���K�D�H�P�R�V�W�D�W�L�F���F�D�S�D�F�L�W�\�"�� 

 Yes  

 No  

 If the patient has a high risk of blood loss and post-operative bleeding 

 Other, (please specify) 

16. At your hospital, is it routine practice to perform viscoelastic haemostatic assays 
(ROTEM/TEG) intra -operatively?  

 Yes  

 No  

 If the patient has a high risk of post-operative bleeding 

 Other, please specify in the text box below  

17. At your hospital, is it routine practice to perform viscoelastic haemostatic assays 
(ROTEM/TEG) post-operatively?  

 Yes  



307 

 No  

 If the patient is bleeding  

 Other, (please specify) 

18. Does your department utilise platelet function testing (i.e., Mulitplate) as part of 
your care to manage bleeding and blood loss for cardiac surgery?  

 Yes  

 No  

 The instruments are not available for use in our department (please proceed to Q.22) 

19. At your hospital, is it routine practice to perform platelet function testing (i.e.. 
Mul tiplate) to diagnose impaired platelet function pre-operatively?  

 Yes  

 No  

 If the patient has a high risk of blood loss and bleeding post-operatively 

 Other, (please specify) 

20. At your hospital is it routine practice to perform platelet function testing (i.e.. 
Mul tiplate) intra-operatively?  

 Yes 

 No  

 If the patient has a high risk of post-operative bleeding 

 Other, (please specify) 

21. At your hospital is it routine practice to perform platelet function testing (i.e.. 
Mul tiplate) to diagnose impaired platelet function post-operatively?  

 Yes 

 No  

 If the patient is bleeding 

 Other, (please specify) 

22. Is cell salvage used as part of blood management for your cardiac surgery 
patients?  

 Always  

 No 

 If the patient is at high risk of blood loss and post-operative bleeding 
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 Other (please specify)  

23. Is retrograde autologous priming (RAP) of the CPB circuit used as part of your 
unit strategies to manage bleeding?  

 Always  

 Never 

 If the patient is identified as having an increased risk of intraoperative packed red blood cell 
transfusion 

 Other (please specify)  

24. Do your patients routinely receive Tranexamic Acid (TXA)?  

 Yes 

 No (if No, proceed to Question 27)  

25. What form of therapy does the TXA infusion take? 

 Bolus/es 

 Continuous infusion during the surgical procedure 

 Bolus + continuous infusion 

26. What bolus dose of TXA do your patients routinely receive?  

27. What continuous dose of TXA do your patients routinely receive?  

28. Is Desmopressin used as part of your bleeding management strategies?  

 Never 

 If patient has impaired platelet function or decreased platelet count, and bleeding post 
operatively  

 Other (please specify)  

29. Is the use of Fibrinogen Concentrate part of the therapy provided by your unit 
to manage bleeding associated with fibrinogen deficiency?  

 Yes  

 No  

30. If yes, how to do you diagnose fibrinogen deficiency? 

 Standard laboratory coagulation tests  

 Point of care coagulation assays (i.e.. ROTEM / TEG)  

 Other (please specify)  
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31. What therapy do you routinely use post-operatively to treat bleeding associated 
with vitamin K factor impairment from Warfarin?  

 Fresh frozen plasma 

 Prothrombin Complex Concentrate  

 Other (please specify)  

32. What therapy do you routinely use post-operatively to treat bleeding associated 
with vitamin K factor impairment NOT associated with Warfarin?  

 Fresh frozen plasma 

 Prothrombin Complex Concentrate  

 Fresh frozen plasma and Prothrombin Complex Concentrate  

 Other (please specify)  

33. Is acute normovolemic haemodilution included as part of your bleeding 
management strategies?  

 Yes  

 No  

 If so when (please specify)  

 34. Do you use patient specific CPB circuits (i.e., small prime CPB circuits based low 
BMI and Hb)?  

 Yes  

 No  

 The option is not available  

35. �'�R���\�R�X���X�V�H���D�)�9�O�O�«�«�«���� 

No 

As a first line therapy for bleeding 

As a rescue therapy in the setting of excessive, life threatening bleeding that is unresponsive 
to your routine therapy?  

36. Do you routinely transfuse all pump blood back into the patient?  

No  

Yes, unwashed  

Yes, washed in a cell saver  
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37. Does your department routinely use in-line, needleless, closed blood sampling 
systems for cardiac surgery patients?  

Yes  

No  

38. Does your department routinely correct ionised calcium? 

Yes  

No  

39. If so, what level of ionised calcium do you target to support optimising 
haemostatic capacity with bleeding patients/patients at high risk of bleeding?  

Yes 

No  

Not sure  

40. Please comment on what would assist you to improve your management of 
bleeding in cardiac surgery patients.  

  

Thank you very much for your time and effort.  
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�x Leadership (The processes involved in leading others, including 
organising, directing, coordinating, and motivating their efforts 
toward achievement of certain group or organisation goals) 

�x Team working 
�x Professional boundaries/roles 
�x Management commitment 
�x Supervision 
�x Champions 

Coding manual based on �G�H�I�L�Q�L�W�L�R�Q�V���S�U�R�Y�L�G�H�G���L�Q���&�D�Q�H�����2�¶�&�R�Q�Q�R�U���	���0�L�F�K�L�H (178)  

TDF, Theoretical Domains Framework 
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Appendix L : Interview Topic Guide for Cardiac Surgeons, Cardiac Anaesthetists, and 

Perfusionists  

Introduction: The aim of the interview is to help us understand and explain what influences 

�F�O�L�Q�L�F�L�D�Q�V���Z�K�H�Q���W�K�H�\���P�D�N�H���G�H�F�L�V�L�R�Q�V���U�H�J�D�U�G�L�Q�J���V�W�U�D�W�H�J�L�H�V���W�K�D�W���P�D�\���L�Q�I�O�X�H�Q�F�H���D���S�D�W�L�H�Q�W�¶�V���U�L�V�N��

of bleeding or when patients are actually bleeding.  

There are no right or wrong answers; we are trying to understand how clinicians from 

different groups approach this issue; including societal / governance / or organisational 

influences and the impacts of those influences, both locally and externally, the clinical 

environme�Q�W�����W�K�H���L�Q�I�O�X�H�Q�F�H���R�I���F�R�O�O�H�D�J�X�H�V�����S�H�U�V�R�Q�D�O���P�R�W�L�Y�D�W�L�R�Q�V���H�W�F�«�«�� 

�1�R���L�G�H�Q�W�L�I�L�D�E�O�H���G�D�W�D���Z�L�O�O���E�H���L�Q�F�O�X�G�H�G�«�� 

So just some basic questions to start: 

What type of setting do you practice in? (Metropolitan Public or Private, Regional Public or 

Private 

How many years have you practiced in total, not just your speciality? 

How would you describe the bleeding management strategies you consider, or typically use, 

when you are delivering care to your cardiac surgery patient pre-operatively and intra-

operatively? (Environmental Context) 

The next lot of questions are more questions about what influences your decisions regarding 

bleeding management strategies, what you think about, when you are delivering care to your 

patient pre-operatively and intra-operatively. Some questions may seem repetitive, but the 

questions are derived from different theories of human behaviour and we are trying to figure 

out which theories best apply in this area. 

�6�S�H�F�L�I�L�F�D�O�O�\�����7�K�H���T�X�H�V�W�L�R�Q�V���D�U�H���D�U�R�X�Q�G���³�\�R�X�U���S�U�H-op assessment of bleeding risk and peri-op 

�P�D�Q�D�J�H�P�H�Q�W���R�I���E�O�H�H�G�L�Q�J���I�R�U���S�D�W�L�H�Q�W�V���X�Q�G�H�U�J�R�L�Q�J���F�D�U�G�L�D�F���V�X�U�J�H�U�\�´���±  

�$�Q�G���E�\���F�D�U�G�L�D�F���V�X�U�J�H�U�\�����,�¶�P���U�H�I�H�U�U�L�Q�J���W�R���D�O�O���S�D�W�L�H�Q�W�V���K�D�Y�L�Q�J���F�D�U�G�L�D�F���V�X�U�J�H�U�\���I�U�R�P���H�O�H�F�W�L�Y�H���W�R��

emergency aortic dissection to transplant;  

Are you aware of any guidelines (institutional, national, international) on bleeding 

management in cardiac surgery?  

Do you think guidelines are useful or a waste of time?  
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Do you use the guidelines to direct your practice? (If so which ones?) 

How important do you think guidelines are? (who do you think they are important for?) 

What other evidence do you use to direct practice?  

If you think there is not enough quality evidence, how do you make decisions on how to 

manage bleeding? 

Do you feel you have the authority to make decisions and the freedom to act in accordance 

your professional knowledge base on bleeding management? 

Do you believe your practice to be fully evidence-based, to the extent that it could be when 

you consider the evidence you are aware of?  

Are you aware of any specialised training on bleeding management for clinicians working 

with cardiac surgery patients? 

How much expertise, education or experience do you think clinicians needs to have, to 

effectively manage bleeding?  

 How much influence do external factors affect your ability as a clinician to implement what 

you believe is evidence-based bleeding management? 

�$�U�H���W�K�H�U�H���D�Q�\���F�R�P�S�H�W�L�Q�J���W�D�V�N�V�����W�L�P�H���F�R�Q�V�W�U�D�L�Q�W�V�����D�Y�D�L�O�D�E�O�H���W�R�R�O�V�������R�U���O�D�F�N���R�I�«���W�K�D�W���P�L�J�K�W��

influence whether or not you dedicate time to a pre-op evaluation for bleeding risk?  

 Are there aspects of your clinical environment (physical vs. resource factor) that influence 

whether or not you feel you are able to implement best evidence-based strategies to manage 

bleeding? 

What would help you overcome these problems/difficulties? (Prompt: skills training in 

medical curriculum, communication techniques, formal training programs, CME, educational 

material on line or by mail) 

How easy or difficult is it for you personally implement strategies you believe are evidence-

based, to manage bleeding risk or actual bleeding? (Prompt: Management, finance, health 

service, pathology etc) 

How easy or difficult is it for you personally to call a diagnosis for example surgical bleed or 

coagulopathy?  
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Are you confident that you are able diagnose a bleeding as surgical / coagulopathy or a 

combination of both? 

Would any other team members influence whether or not you implement certain bleeding 

management strategies for your patients having cardiac surgery? (Prompt: who else; Other 

clinicians; medical staff including nurses and residents/fellows; relatives; surgeons contribute 

to the management of bleeding risk / actual bleeding) 

How might the views/opinions of others, affect you implementing strategies to management 

bleeding risk / actual bleeding? 

Do your colleagues generally agree with you on how to manage bleeding risk / actual 

bleeding? 

Do patient sentiments influence the strategies you use to manage bleeding in cardiac surgery? 

Explain 

Does your ability to assess bleeding risk or manage actual bleeding evoke worry or concern 

in you? 

Do you believe managing bleeding, is cost effective / or have a cost benefit in cardiac 

surgery? Why or why not 

What do you think the consequences of not having the ability to provide evidence-based 

bleeding might be; both positive and negative? (prompt: to yourself, patients, to colleagues, 

short and long term) 

What would be an incentive for you to apply evidence-based strategies that you believe exist, 

�E�X�W���G�R�Q�¶�W���D�S�S�O�\�����L�I���W�K�L�V���L�V���W�K�H���F�D�V�H���D�W���\�R�X�U���L�Q�V�W�L�W�X�W�L�R�Q�"�����3�U�R�P�S�W�����J�R�D�O�V���Z�L�W�K�L�Q���\�R�X�U�V�H�O�I�"��

external?) 

What would you, personally, have to do to improve the way you manage bleeding at your 

institution? 

Follow-up; In an ideal world, where anything is possible, what would see as best process for 

assessing bleeding risk or managing actual bleeding? 

If you wanted to implement changes in your own practice (individual/team setting/practice 

setting) to improve the assessment of bleeding risk or managing actual bleeding, what would 

be some ways to do this? (Prompt: Role of Protocol or guidelines) 

 



319 

�7�K�D�W�¶�V���D�O�O���W�K�H���T�X�H�V�W�L�R�Q�V���,���K�D�Y�H���I�R�U���\�R�X�����K�D�V���D�Q�\�W�K�L�Q�J���R�F�F�X�U�Ued to you about this topic that we 

�K�D�Y�H�Q�¶�W���D�V�N�H�G���D�E�R�X�W�" 

Thank you 
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