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Abstract:  Systems approaches and their relevance to risk assessment are considered through an examination of a number of 
recent applications in England. The importance of visual mapping of systems is emphasised.  This approach encourages partic-
ipation from those within the system with less technical knowledge but with important information to add to a risk assessment. 
Other advantages outlined include the ability to readily identify system boundaries, map processes and record both strengths 
and weaknesses of existing or planned system changes. The use of risk assessment methods with this approach should be cau-
tious, as any one method may only identify a sub-set of all risks.  
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1.  Introduction 

This paper considers the extent to which systems 
approaches to healthcare and risk assessment have 
developed in the UK in recent years. The complexity 
of modern healthcare has resulted in the need for 
robust systematic approaches to design of care deli-
very [6], yet all too often these appear to be limited 
to perspectives that exclude the essence of good er-
gonomics, i.e. user centric approaches. The illusion 
of  'patient  focused' approaches  often appears to 
ignore the needs of those must deliver the care. Inno-
vations in health care  abound, as does exemplars of 
technology that failed or was discarded because hu-
man factors were not considered at the outset.  

2. Systems Mapping  

 
Some researchers have attempted to address this 

through a fuller consideration of the components of 
the system prior to commencing risk assessments and 
interventions.  

 
We have previously reported [4] a study that 

mapped the critical systems components involved in 
the delivery of pharmaceutical products in healthcare. 

 

Systems maps (see figure 1) were generated with 
the help of those professionals responsible for deli-
vering and maintaining the system. 

 

 
 
Figure 1 Systems map generation 
 
The final map [7] illustrates the complexity of the 

system. This complexity may not be surprising  when 
the range of pharmaceutical products available in 
modern healthcare is taken into account. However, a 
more recent study [2,3] demonstrates that for even a 
'simple'  technological test in healthcare (i.e. nasoga-
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strictube placement) the system involves a sizeable 
set of people, equipments and environments.  

 
 

 
 
Figure 2 Nasogastric tube placement: systems map  
 
System descriptions may also suffice in this regard. 

However, in the context of  validation we have gen-
erally found that all levels of  professional healthcare 
givers and patients and their representatives can iden-
tify with the mapping process [4]. Such an approach 
has the added advantage of helping identify varia-
tions in processes, locations and those with responsi-
bility for task delivery. 

3. Systems Maps and  Risk Assessment 

Risk assessment in healthcare is generally per-
ceived as being complex because of the innate varia-
bility of patients, their conditions and professional 
practices. The  use of systems maps enables a num-
ber of important considerations to be readily ad-
dressed. 

i. The components of the system being risk as-
sessed can be readily identified. These components 
include, for example, people, objects and environ-
ments. 

ii. All those who have a valid understanding of 
these elements  can be invited to contribute to the 
risk assessment process.  In a recent study of naso-
gastric tube placement this ensured that, not only 
were those that administered the  positional 'test'  
involved, but also others who had a responsibility for 
monitoring the patient and checking the tube position. 
Each member of the risk assessment group contri-

buted valuable information that helped elucidate the 
advantages and disadvantages of the existing system. 

iii. The  map can be used to clarify processes oc-
curring in health care. It is relatively  simple to doc-
ument on a systems map, through a system of line 
drawings, that show how and where processes are 
occurring. Jun et al [8] have provided an important 
set of methods that show how processes may be do-
cumented in health care. 

iv. The use of the map in this manner demonstrates 
very clearly which  aspects of the system are being 
assessed and which are not. This aids in the under-
standing and recognition of where the system boun-
daries are being set. With this knowledge it is then 
relatively straightforward to ensure that the resultant . 
risk assessment (or potential impact of an interven-
tion in healthcare) remain realistic and pragmatic in 
their scope [5,7]. 

v. Those with important perspectives of  risk with-
in systems may be bemused or excluded  by the 
complexity of language that accompanies many such 
exercises. Language that is appropriate for systems 
engineers or trained medical staff may seem alien to 
patients and  their carers. Yet all such  users and con-
tributors to the system may bring valid knowledge 
and experience to the risk assessment exercise. We 
have found [4]   that the simple use of post-it notes 
and a large map of the system encourages all users to 
contribute to the identification of both strengths and 
weaknesses of the existing system. Such an approach 
can also be used with any intended changes to the 
system. 

 
 

 
 
Figure 3 Detail of medication delivery system 
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4. Risk assessment methods 

Researchers [9] have refined and identified a set of 
risk assessment methods suitable for use in health-
care. This invaluable toolkit clarifies and simplifies 
the effective use of such methods. As such it is an 
important resource. Whilst aimed at users across the 
healthcare system with some prior knowledge of  risk 
assessment, it's approach is simple and can be appre-
ciated by all.  By placing a strong emphasis on map-
ping processes prior  to assessment it helps fulfill one 
additional by  product of such methods, namely a 
fuller understanding of the system and interactions 
between components. In the view of this author, this 
activity alone is essential for identifying opportuni-
ties to improve healthcare safety and quality.  

Use of any single risk assessment method may be 
fraught with dangers. A recent paper [1] demon-
strates this clearly. Use of Failure modes and effects 
analysis (FMEA) and 'So what if?' techniques 
(SWIFT) produced substantially different outcomes 
when applied to a community-based anticoagulation 
and stroke prevention service. Whilst there was some 
degree of congruence, each method clearly identified 
a set of potential risks not identified by the other.  

The sheer volume of failure modes identified in 
many healthcare analyses also means that other ave-
nues (other than removal of the risk) may need to be 
explored. We have found it helpful to consider how 
resilience forms part of this picture. It would seem 
important to establish how mapping and risk assess-
ment might be supplemented with resilience mapping 
to strengthen health care processes. Such an approach 
would lend itself to designing better failure/disaster 
recovery programmes for those in a position to act. 

5. Conclusions 

Systems approaches to understanding healthcare 
are not new. However,  improved participation in risk 
assessment involving representatives of all appropri-
ate user groups can be greatly enhanced using appro-
priate mapping. Other advantages of this approach 
are the clarity that it brings to the recognition of 
processes, those system elements involved in the 
process and the boundaries of the risk assessment 
exercise. The  use of this approach in prospective risk 
assessment (e.g. when changes are contemplated) is 
regarded as essential. Current risk assessment me-
thods are appropriate but careful selection is required 

and more than one method may be needed for any 
specific issue. 
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