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  Clinicians strive to optimize their techniques and inter-
ventions that comprise clinical practice and find an ideal 
strategy that also minimizes adverse effects. Inevitably, this 
endeavor will involve the implementation of a change in 
practice, and to be able to demonstrate improvement by 
instituting clinical change, the process should be under-
taken in a scientific manner. Two reports published by the 
Institute of Medicine (1,2) that highlighted the gap between 
ideal and actual delivery of healthcare have resulted in 
an increase in the scrutiny of clinical efficiency, such that 
changes in regulatory or economic factors require that 
organizations adopt change (3). Change is often imple-
mented when new products or techniques emerge that 
have the potential to improve outcomes. The challenge for 
us as clinicians in determining whether a change in practice 
is beneficial for our patients is to assimilate and evaluate 
the available evidence. But deciding whether the available 
evidence is sufficient to warrant a change in practice may 
have limitations, both in the quality and quantity of the 
evidence. Although the ethos of “evidence based practice” 
has been described as a change in clinical mindset from 
the past—heavily reliant on precedent and opinion, to one 
based on science (4), change may be threatening to indi-
viduals who want to preserve the status quo where current 
practice is based on familiarity with tradition. Therefore, 

human and organizational behavior may influence the 
level of evidence required to implement change (3). 

   “BEST PRACTICE AND CLINICAL 
EFFECTIVENESS” 

 Best practice may also be defined as “the conscientious, 
explicit, and judicious use of current best evidence in mak-
ing decisions about the care of individual patients” (5). The 
term used to describe the application of evidence based 
practice at the population level in contrast to the individ-
ual patient level is “clinical effectiveness,” which incorpo-
rates the ethos of evidence based practice together with 
the requirement for cost effectiveness (6). The model 
for describing clinical effectiveness can be also used as a 
model for introducing change in clinical practice.  Figure 1   
illustrates the components of the process, which starts 
by reviewing the literature to determine best practice. 
The aim of the literature review is to determine whether 
there is sufficient evidence to justify implementing change. 
Where the evidence is inconclusive, there is an opportu-
nity to contribute to the evidence through research to con-
tribute to the definition of best practice. If best practice 
can be defined, then the next step is to determine whether 
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the appropriate techniques and procedures are known 
and whether the infrastructure is in place to support the 
change. Before we can define improvement in practice we 
need to have a benchmark of our current processes, which 
can be achieved through the use of clinical audit. The pro-
cess of data collection and analysis that is inherent in the 
auditing process provides the foundations for a process of 
continuous quality improvement through the cycle of audit 
and intervention. Once we have achieved clinical improve-
ment, the knowledge obtained can be generalized through 
publication. 

   “What if the Evidence Is Insufficient to Define 
Best Practice?” 

 A clinical example of this process is the attempt to define 
“what is the best practice for arterial pressure management 
during CPB?” A recent review of the evidence related to 
optimal perfusion reported that there is insufficient evi-
dence to recommend an optimal pressure for all patients (7). 
Low risk patients tolerate mean pressures of 50–60 mmHg 
without apparent complications, however limited data sug-
gest that high risk patients may benefit from pressures 
>70 mmHg. The authors conclude that there are currently 
limited data to make strong recommendations for the 
conduct of optimal CPB. Assuming we accept the validity 

of these findings (for the purpose of this example), then we 
are left with the opportunity to contribute to the research 
ourselves. The conduct of quantitative research regarding 
optimal CPB parameters may not be within the purview of 
every institution; however the opportunity exists to review 
existing process of care guidelines and determine whether 
a change in practice is warranted, and audit the existing 
practice. Analyzing the data from the audit will provide 
us with the opportunity to define, improve, and standard-
ize compliance with process of care guidelines. Ultimately, 
although there is a major limitation currently in the lack of 
evidence based guidelines for the conduct of optimal CPB, 
we have the opportunity to implement quality assurance 
and improvement processes based on our institutional pro-
cess of care guidelines. 

   “THE SCIENCE OF QUALITY IMPROVEMENT” 

 Methods of quality assurance are focused on measuring 
the quality of our practice to enable us to compare it with 
defined benchmarks, which facilitates quality improve-
ment as it gives us our control by which we can quantify 
improvement. How then, can quality improvement be 
considered from a research perspective? 

 Quality improvement involves gaining knowledge about 
the nature of our clinical practice. Research is aimed at 
gaining knowledge that can be generalized. In essence, if 
the knowledge obtained from a quality improvement proj-
ect can be generalized, then the project can be considered 
research. Given the benefits in creating generalized knowl-
edge in the context of the reporting change in practice, it is 
beneficial to give the project some thought, and with care-
ful planning one can embark on both a process of quality 
improvement and research. 

 If we consider the components of the continuous qual-
ity improvement (CQI) process, we start out with a specific 
goal, define the improvement process, and then measure 
problems and variation in the process. Our analysis is 
aimed at finding root causes for the variation, to recom-
mend improvements and monitor further improvements. 
The inherent similarity in approach to the research process 
is the systematic method of enquiry. Two examples of sys-
tematic methodology in CQI are the Plan/Do/Check/ACT 
(PDCA) (8) and the Define/Measure/Analyze/Improve/
Control (DMAIC) cycles (9). 

    Plan/Do/Check/Act  
 Plan—In this phase, intended improvements should be 

analyzed, looking for areas that hold opportunities for 
change. To identify these areas for change, the use of a flow 
chart or Pareto Chart should be considered. 

 Do—The change decided in the plan phase should be 
implemented. 

  Figure 1.     A model for clinical effectiveness that can be used as a struc-
ture for instituting change in clinical practice that involves sourcing and 
reviewing the evidence, auditing practice, and reporting the findings. 
Adapted from NHS Executive. Achieving Effective Practice: The Clinical 
Effectiveness and Research Information Pack for Nurses, Midwives and 
Health Visitors, Department of Health, London; 1998.    
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 Check—This is a crucial step in the PDCA cycle. After 
the change has been implemented for a short time, it must 
be determined how well it is working. Is it really achiev-
ing the improvement as hoped? This must be decided on 
several measures that can be used to monitor the level 
of improvement. Control charts can be helpful with this 
measurement. 

 Act—After planning, implementing, and then monitor-
ing a change, it must be decided whether it is worth con-
tinuing with the new process. If it consumed too much time, 
was difficult to adhere to, or even led to no improvement, 
aborting the change may be considered. However, if the 
change led to a desirable improvement, expanding the 
scope to a different area, or slightly increasing the com-
plexity may be considered. This recommences the Plan 
phase and can be the beginning of the continuous improve-
ment process (8). 

  Define/Measure/Analyze/Improve/Control 
 D, Define an improvement opportunity. 
 M, Measure process performance. 
 A, Analyze the process to determine root causes of per-

formance problems; determine whether the process can be 
improved. 

 I, Improve the process by implementing solutions that 
address root causes. 

 C, Control the improved process by standardizing the 
process. 

 Newland and Baker have described the use of elec-
tronic data collection to facilitate the quality measure-
ment of CPB (10) and the use of the quantitative data for 
CQI (11). These reports highlight the potential for existing 
intra-operative data collection systems to be used in the 
process of auditing change, and the use of statistical con-
trol charts as a tool for the interpretation of performance 
data. 

 One of the most comprehensive changes to institutional 
CPB practice has been reported by Trowbridge et al. in 
which they introduced a number of simultaneous changes to 
practice (12). Evidence based changes included incorporation 
of updated continuous blood gas monitoring, biocompatible 
circuitry, updated centrifugal blood propulsion, continuous 
autotransfusion technology, new generation myocardial pro-
tection instrumentation, plasmapheresis, topical platelet gel 
application, excluding hetastarch while increasing the use 
of albumin, viscoelastographic coagulation monitoring, and 
implementing a quantitative quality improvement program. 
Data analysis included both propensity scoring and logistic 
regression was used to control for demographic, preopera-
tive, operative, and postoperative variables in comparing 317 
patients before and 259 patients after the changes to prac-
tice. The methodology of this study provides an example 
of the model of clinical effectiveness, incorporating qual-
ity improvement. The discussion highlights a number of 

issues related to the process of change in clinical practice. 
The authors comment that implementing change in CPB 
is hampered by our ability to evaluate new technologies. 
This lack of published scientific data reduces our ability to 
demonstrate cost effectiveness, and weakens the apprecia-
tion of the importance of our care—vital concepts in terms 
of clinical effectiveness. The authors also raise the issue of 
risk benefit and its analogy to cost benefit, in that the higher 
the potential risks associated with a change in practice the 
greater the level of evidence required to justify the change. 
Some of the changes that were reported were achieved by 
a cost reduction—such as with the cost of albumin and by 
ruthless negotiation of the price of coated circuits. 

 In the interpretation of the results of these endeavors, 
we need to consider what information can be generalized: 
Did the team achieve the expected benefits? Were there 
any unexpected benefits or problems? What can the team 
learn from these? What can be done to fine tune the solu-
tion so that it can be applied on a wider basis? These con-
siderations should be addressed initially at the planning 
stage to determine appropriate endpoints for analysis. The 
inability to demonstrate cause and effect relationships in 
observational studies, together with the low frequency of 
adverse clinical outcomes following cardiac surgery, limit 
the usefulness of clinical endpoints as metrics for quality 
improvement studies. The numbers required to achieve 
adequate statistical power in such studies may result in 
the introduction of bias associated with changes in prac-
tice over time (10). The use of mortality as an endpoint for 
measurement of changes in the quality of cardiac surgery 
has been described as too harsh, with the use of a com-
bined mortality/morbidity endpoint proposed as a more 
appropriate metric, with morbidity endpoints including 
stroke, renal failure, re-operation, prolonged ventilation 
(>48 hours) and sternal infection (13). A combined adverse 
endpoint for CPB is yet to be reported, however inclu-
sion of metrics of end organ function may be appropriate, 
including stroke, myocardial  infarction, renal failure, pul-
monary dysfunction, together with mortality. Ultimately, 
the variables collected should be relevant to the change 
in practice, such that a qualitative or quantitative descrip-
tion of the process can be reported. Studies that are not 
statistically powered to determine changes in clinical end-
points should include measures of the process undergoing 
change. 

 The need for perfusionists to report changes in practice 
has also been recognized by Riley (14) in response to the 
adoption of a new outline for quality improvement reports 
by the journal Quality in Health Care. The new outline was 
adopted to facilitate reporting of process improvement 
that may not fit the traditional structure of introduction, 
methods, results, and discussion. Riley argues that quality 
improvement and technology changes in perfusion fit well 
into the reporting model ( Figure 2  ). 



 PROCEEDINGS 2009 PERFUSION DOWNUNDER P19

JECT. 2009;41:P16–P20

    “THE SCIENCE OF CHANGE” 

  Diffusion of Innovations 
 Diffusion is the process in which an innovation is com-

municated over time through members of a social system 
(15). The four main elements are the innovation (change), 
communication channels, time, and the social system. The 
rate at which innovations are adopted is determined by 
the perceived advantage, compatibility, the ability to sub-
ject to trial and observe change effect, and complexity. The 
influence of these factors results in the pattern of adoption 
illustrated in  Figure 3  . 

 The process in initiated by a relatively small number of 
individuals known as “innovators,” leading to the major-
ity of adoption occurring midway through the process. This 
model of change described in a social context highlights 

issues relevant to the application of change in CPB prac-
tice. First, optimization of communication channels will 
influence the ability to implement change, therefore care-
ful consideration should be given to how the intended 
change is communicated and to whom, in particular, key 
stakeholders. Communication should address the factors 
(potential advantage, compatibility, the ability to subject to 
trial and observe change effect, and complexity). To dis-
seminate information regarding implementation of change 
more rapidly to the broader community, innovators in par-
ticular should closely audit and report their experience 
and results. 

   “Strategic Planning and Organizational Processes”  
 Planned change necessitates a strategy for change. 

Resolution of performance problems or implementation of 
opportunities for improvement in clinical practice require 
strategic planning. Strategic planning is the process of 
directing and shaping change through the implementation 
of outcome oriented processes to manage that change (16). 
Organizational process is an important factor in the intro-
duction of innovative practices. Several key strategies have 
been described in the transition of research into practice, 
including constructing decision making coalitions (a group 
of individuals to argue the change), linking new initiatives 
to organizational goals (how does the change fit with exist-
ing objectives), quantitatively monitoring implementation 
(data collection of endpoints), and developing a subcul-
ture to support change (17). This subculture not only exists 
locally, but may also be supported by collaborative ventures, 
such as the International Consortium of Evidence Based 
Perfusion or the Perfusion Downunder Collaboration. 

 A concept related to the effectiveness of influencing 
change that may be relevant to perfusionists is known as 
Covey’s circle of influence/concern, which may be described 
as a smaller expandable circle (influence) contained within 
a larger circle (concern). This concept highlights that to 
be truly effective we need to focus within our circle of 
influence and focus change on factors that are within our 
control. Focusing on areas in our area of concern is less 
effective. Using this model, it has been shown that if we 
work on our inner circle, as we make changes and improve, 
our circle of influence grows as those outside the circle view 
our achievements and wish to support us or collaborate (6). 
Such social contexts of change provide further impetus for 
perfusionists to engage in and report change in a scientific 
manner, for the diffusion of improvement innovations, to 
highlight the importance of our care, and extend our circle 
of influence within the cardiac surgical community. 

    SUMMARY 

 To confirm the intended benefits of instituting clinical 
change, the process should be undertaken in a scientific 

  Figure 2.     An outline for reporting quality improvement and/or changes 
in clinical practice. The reporting of these projects increases clinical 
effectiveness by generalizing the knowledge obtained.    

  Figure 3.     The diffusion process of adoption of an innovation that is com-
municated through certain channels over time among members of a 
social system. The typical S shaped curve is characterized by relatively 
few early adopters, a take off period that triggers rapid adoption, fol-
lowed by a minority of late adopters. Adapted from Rogers EM. Diffusion 
of Innovations. New York: Free Press; 2003.    
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manner. Current electronic data collection technology is a 
useful tool available to facilitate the reporting of clinical 
improvements. The model of clinical effectiveness can be 
used as an effective model for introducing change in clinical 
practice, which involves reviewing the literature, acquiring 
appropriate skills and resources to implement the change, 
auditing the change, and implementing continuous quality 
improvement to standardize the process. Finally, reporting 
the process allows dissemination of the knowledge that can 
be generalized. Reporting change strengthens our efforts 
in clinical effectiveness, highlights the importance of CPB 
practice, and increases the influence of the profession. 
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