
Chapter 18
The Value of Systems and Complexity
Thinking to Enable Change in Adaptive
Healthcare Organisations, Supported by
Informatics

Beverley S. Ellis

This paper stems from the researcher’s interest in the value of complex adaptive
systems thinking to explain responses to the challenges faced when a system1

is perturbed, illustrated by the introduction of a quality improvement programme
within the context of two United Kingdom (UK) National Health Service (NHS)
Primary Care Organisations (PCOs) whose characteristics are shown in Fig. 18.1.

18.1 The Problem

Towards the end of the twentieth century, concerns about quality in the UK appeared
to be widespread and increasing in frequency due to a number of high profile
system failures that included The Shipman Inquiry [2]. The UK government argued
that the NHS operated within an increasingly competitive world; it had become
more demanding, less stable and the consequences of failure immediate. There was
a perceived need for a more holistic approach because the NHS was providing
variable quality of care to patients and resources were limited. Clinical governance,
a quality improvement programme, was introduced described as:

“A framework through which the NHS organisations are accountable for continuously
improving the quality of their services and safeguarding high standards of care by creating
an environment in which excellence in clinical care will flourish.” [3]

1The term “system” used throughout this paper follows the definition provided by Plesk [1]—the
coming together of parts, their interaction and sense of purpose.
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Fig. 18.1 PCO
characteristics and context,
NHS organisational maturity
model ranging from level 1 to
level 4

Anytown PCO
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11 practices
37 general practitioners

Coterminous boundary with social
services, operated at level 2*

Collaborative approach to the
development of multidisciplinary
working; education, training and
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on use of electronic health records,

coding, feedback and transparency of
outputs

Case studies
Implementation* Phase 1

Consult
and establish baseline

assessment

Townend PCO
150000 population

25 practices
84 general practitioners

Coterminous boundary with
social services,

operated at level 2*

Education
focused, role-specific approach

to establish accountability; quality
team development and active
learning sets; development of

practical skills to support
information requirements

The remit for clinical governance sat amongst other NHS reorganised structures
and processes within an organisational maturity model that ranged from levels 1
to 4, (level 1 organisations providing advisory support to Health Authorities, to free
standing Trusts at level 4). The “stepped” model designed to support an evolutionary
approach at a pace that was to be agreed locally; justified in terms of reducing
inequalities, inefficiencies and fragmentation in the quality of service provision,
coupled with a need to maintain the NHS in financial balance. Networks were
constructed as governance-linked structures forming Primary Care Organisations
(PCOs) each serving populations ranging from 50,000 to over 250,000. Explicit
within policy was a requirement to develop a “corporate culture” in which gover-
nance and quality improvement were to be seen as a shared enterprise “whereby



18 Enabling Change in Adaptive Healthcare Organisations 219

initiatives would not be implemented in isolation” [4, p. 244]. In the light of
proposals to develop PCOs, a “core” electronic patient record, integrated at the
general practice level developed.

18.2 The Actors

Those initially involved in establishing clinical governance arrangements in the two
studied PCOs included a board of 13 general practitioners, nurses, general managers
and lay representatives in each organisation. Primary healthcare systems include
multiple health professionals who often are dispersed across different physical
locations.

18.3 The Argument

It is argued that a systems and complexity perspective has important implications to
two complementary foci addressed in this paper. The first focus is on demonstrating
the value of embedding technological innovation into existing complex adaptive
systems such as primary care to support symmetry of information amongst stake-
holders.

The second focus is to provide a framework for organisational change manage-
ment that forms the basis for appropriate educational interventions across health
care organisations [5, 6].

18.4 Research Strategy

Longitudinal case studies, based in two North of England NHS PCOs, conducted
over 6 years in three phases between 2000 and 2006, traced responses to the
implementation and development of clinical governance—a quality improvement
programme. The first case study, Anytown, followed a relatively small PCO
representing a population of approximately 70,000. The second followed Townend,
representing a population of approximately 150,000. The PCOs consist of a mixture
of urban, suburban and rural General Practices.

The decision to study the real world phenomenon of responses to governance,
using a qualitative case study within a social constructionist ontological perspective,
was based on the assumption that it was necessary to consider the meanings
attributed to the experience of those involved in implementing and developing
quality improvement programmes. In particular, the case study approach provides a
“way of thinking about complex situations which takes the conditions into account”
[7, p. 445]. The methodology includes a review of literature, survey, interviews,
participant observer notes and documentation review.
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Limitations of the case study methodology include a tendency to provide selected
accounts. These are potentially biased and risk trivialising findings. Rooted in
specific context, their generalisability to other contexts is limited by the extent to
which contexts are similar. Reasonable attempts were made to minimise any bias.
For example, multiple data gathering techniques were used that included a postal
survey, face-to-face interviews, observation notes and document analysis, conducted
within an overall qualitative case study. The diversity of data collection methods
used in this study was an attempt to counterbalance the limitations highlighted
in one method by strength from alternative techniques. For example, survey, as a
method of data collection, allows a limited amount of information to be obtained
at a given point in time; which was counterbalanced by the strength of in-depth,
face-to-face interviews characterised as flexible, adaptable and associated with rich,
illuminating data focused on human narratives, to obtain insight of phenomena and
investigate underlying motives that self-administered surveys cannot.

18.5 Findings

18.5.1 Literature: An Overview of Complex Adaptive Systems

A CAS approach is interpreted as a framework that assists in thinking about the
nature of primary care that allows consideration of its dynamic beyond the practice,
the background of trend towards integrated organisations and federated models of
practice [8]. A CAS perspective acknowledges primary care structures and moves
towards semi-autonomous networked organisations. Key elements that characterise
a CAS, based on the works of Reynolds [9], Kaufman [10] and Gell-Mann [11],
include:

• Multiple components, which interact with the environment, some may represent
different world-views. Such systems are open systems that can be understood
by observing, as a participant, and appreciating interrelated relationships, rich
interaction, feedback and behaviour amongst components.

• Self-organising networks: influence is exercised both by the system on the
components and by the components on the system, termed mutual causation.
The pervasive nature of non-linear, interlinked interactions can be observed in
the patterning of behaviours that emerge in response to change, which cannot be
predicted by studying the elements.

• Co-evolution and adaptation of the system: there may be no central direction;
small inputs may have large effects and vice versa.

• Complex systems have a history which co-creates the present: non-linear inter-
actions generate new properties, known as emergent behaviours of the system.
Associated principles acknowledge that there is a need to respect ecologies by
avoiding disturbance of natural systems with major change, and allowing time
for properties to emerge.
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Second-order systems based thinking moves away from simple objective obser-
vation to understand humans as participants in systems that allows for the flow of
energy (motivation, information and innovation), networked interactions, continu-
ous feedback and interdependencies.

Table 18.1 translates the CAS principles to primary care and emphasises its
impact on understanding quality improvement programmes.

18.5.2 Clinical Governance

The components of clinical governance are presented in Table 18.2.
To function most effectively the system of managing performance depends on

quality improvement, use of electronic health records and shared learning/education
supported by informatics. This approach highlights the importance of lifelong learn-
ing, and the role of health informatics in actively managing individual performance
in a primary care setting.

18.5.3 Electronic Health Records

Informatics is acknowledged as a mechanism to link electronic health record
outputs, quality improvement and resources [12]. The use and access to electronic
health records is essential in supporting the strategic drive for quality within the
context of UK primary care, with its increased focus on multidisciplinary teams
to deliver care. Information flows, feedback and co-evolution form the essence of
processes in primary care systems; their iterative patterning co-creates coherent
behaviours and outcomes. This establishes a service accountable to patients, open
to the public and shaped by their perspectives. This has implications to primary care
strategists in terms of the empowerment and responsibilities of local communities,
which can be thought of as ecosystems that place an emphasis on a holistic “whole
system” management perspective. Moreover, thinking from a CAS perspective
suggests the benefit of considering both the linear and non-linear features of the
system. Approaches incorporated professional self-regulation that built on the skills
and strengths of the clinicians. There was considerable variation in the way in
which consultation data was captured, recorded and organised, which included
free text, coded data and structured data collected using templates. An emphasis
on incentivised information sharing led to local consensus on standard coding
policies and models of data recording well before it became a national contractual
requirement [12]. Investment in informatics, education and training was identified as
development priorities in order to embed clinical governance principles in practice,
shown in Fig. 18.2.



222 B.S. Ellis
Ta

bl
e

18
.1

C
om

pl
ex

ad
ap

tiv
e

sy
st

em
co

nc
ep

tu
al

fr
am

ew
or

k
to

un
de

rs
ta

nd
th

e
im

pl
em

en
ta

tio
n

of
qu

al
ity

im
pr

ov
em

en
ti

ni
tia

tiv
es

C
A

S
co

re
el

em
en

ts
C

A
S

pr
op

er
tie

s
C

A
S

pr
op

er
tie

s
N

et
w

or
k

go
ve

rn
an

ce
pr

op
er

tie
s

Pr
in

ci
pl

es
re

le
va

nt
to

th
e

go
ve

rn
an

ce
of

qu
al

ity
im

pr
ov

em
en

t

E
m

er
ge

nt
be

ha
vi

ou
rs

le
ad

in
g

to
sy

st
em

ad
ap

ta
ti

on

M
ul

tip
le

ag
en

ts
,

di
ff

er
en

t
w

or
ld

-v
ie

w
s

(b
as

ed
on

G
el

l-
M

an
n

[1
1]

)

D
iv

er
ge

nt
pe

rc
ep

tio
ns

—
co

nfl
ic

ts
be

tw
ee

n
un

de
rl

yi
ng

id
eo

lo
gi

es
N

ov
el

so
lu

tio
ns

—
ba

se
d

on
re

la
tio

ns
hi

ps
th

at
ev

ol
ve

In
te

ra
ct

io
n

bu
ild

s
cu

ltu
re

an
d

kn
ow

le
dg

e

In
te

rd
ep

en
de

nc
ie

s
le

ad
to

pa
tte

rn
s

of
be

ha
vi

ou
r

an
d

ru
le

s
C

oh
er

en
ta

ct
io

n
st

em
s

fr
om

m
ut

ua
la

dj
us

tm
en

tb
as

ed
on

co
m

m
on

va
lu

es
In

flu
en

ce
ri

pp
le

s
bu

ti
s

no
t

un
if

or
m

In
te

gr
at

iv
e

so
lu

tio
ns

Se
lf

-a
ss

es
sm

en
t,

ea
rn

ed
au

to
no

m
y

A
cc

ep
tt

he
de

m
oc

ra
tic

pr
in

ci
pl

es
th

at
co

nt
ri

bu
te

to
th

e
de

ve
lo

pm
en

to
f

qu
al

ity
im

pr
ov

em
en

tp
ro

gr
am

m
es

an
d

ul
tim

at
el

y
to

th
e

em
er

ge
nc

e
of

se
lf

-r
eg

ul
at

ed
,e

vo
lu

tio
na

ry
PC

s

Se
lf

-o
rg

an
is

at
io

n
(b

as
ed

on
K

au
fm

an
[1

0]
)

R
el

y
on

si
m

pl
e

ru
le

s
Sy

st
em

of
qu

al
ity

im
pr

ov
em

en
t

ca
n

be
pe

rt
ur

be
d,

bu
tw

ill
re

sp
on

d
an

d
se

lf
-o

rg
an

is
e

C
oo

rd
in

at
io

n
of

m
ul

tip
le

kn
ow

le
dg

e
so

ur
ce

s

G
ov

er
na

nc
e

no
tg

ov
er

nm
en

t
N

on
-h

ie
ra

rc
hi

ca
l,

ba
se

d
on

re
la

tio
ns

an
d

in
te

rd
ep

en
de

nc
ie

s

O
bs

er
ve

th
at

th
er

e
m

ay
be

no
ce

nt
ra

ld
ir

ec
tio

n
R

es
pe

ct
fo

r
th

e
pe

rv
as

iv
e

na
tu

re
of

in
te

rl
in

ke
d

in
te

ra
ct

io
ns

It
is

in
th

e
pa

tte
rn

in
g

of
be

ha
vi

ou
rs

th
at

em
er

ge
th

at
w

ou
ld

re
su

lt
in

th
e

go
ve

rn
an

ce
of

qu
al

ity
im

pr
ov

em
en

t
pr

og
ra

m
m

es

C
o-

ev
ol

ut
io

n
(b

as
ed

on
K

au
fm

an
[1

0]
)

A
ge

nt
s

an
d

w
ho

le
sy

st
em

go
al

s
ar

e
lik

el
y

to
be

m
or

e
or

le
ss

co
m

pa
tib

le

T
hr

ou
gh

co
nn

ec
tiv

ity
an

d
th

e
co

ns
ta

nt
ex

ch
an

ge
of

fe
ed

ba
ck

,
a

sy
st

em
an

d
its

en
vi

ro
nm

en
tc

o
ev

ol
ve

,a
da

pt
in

g
si

m
ul

ta
ne

ou
sl

y
C

ha
ra

ct
er

is
tic

s
em

er
ge

th
at

su
pp

or
tm

ut
ua

ls
us

ta
in

ab
ili

ty
C

on
si

de
r

th
e

tim
in

g
of

pe
rt

ur
ba

tio
ns

B
as

ed
on

re
ci

pr
oc

al
in

fo
rm

at
io

n
re

qu
ir

em
en

ts
—

sy
st

em
s

ev
ol

ve
R

es
pe

ct
fo

r
ec

ol
og

ie
s,

av
oi

d
di

st
ur

bi
ng

an
ec

ol
og

y
w

ith
m

aj
or

ch
an

ge
s

A
llo

w
tim

e
fo

r
pr

op
er

tie
s

to
em

er
ge



18 Enabling Change in Adaptive Healthcare Organisations 223

Table 18.2 Components of
clinical governance (Ellis and
Howard [6], based on
Nicholls et al. [21])

Patient–public–professional partnership

Clinical effectiveness

Risk management effectiveness

Patient experience

Communication effectiveness

Resource effectiveness

Strategic effectiveness

Learning effectiveness

Systems awareness

Communication

Ownership

Leadership

Reprinted with kind permission of copy-
right holder Emerald Group Publishing
Limited

18.5.4 Education: Through Shared Learning

Initial responses to the implementation of a quality improvement strategy focused
on creating safe space, time for stakeholders to meet and bring about mutual
adjustment, to support shared learning and establish partnerships, supported by
informatics. These patient–public–professional partnerships show a willingness
to exchange information about the quality of care. Those involved in this study
reported the importance of creating an environment conducive to education and
learning to develop this willingness, within a context of stakeholder and inter-
professional working. This approach provides a wider perspective for learners,
but also highlights the importance of inter-professional cooperation in the develop-
ment, clinical management and monitoring of health information. Learning models
that include “action learning” sets [13] and “learning organisation concepts” [14, 15]
were adopted and manifest an understanding of the need for skills and knowledge
to be embedded in experience, and allow reflection on that experience to create new
meaning and enduring changes in behaviour. One explanation is that shared learning
reflects a social world,

• constructed by the perceptions and interests of those involved and the meaning
they share, expressed as “I think it’s been quite, I think bringing professionals
together is very powerful indeed and I think that’s (Clinical Education Society)
been very, very good for achieving that and significant numbers turn up
regularly.” (Chief Executive, lines 237 ... 238), and

• supported by a perceived need to distribute responsibilities through team devel-
opment “I don’t think I can fulfil my responsibilities for clinical governance by
myself. I think that it [clinical governance] is something that is developed as part
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Fig. 18.2 Responses to the need for support of practices in developing aspects of quality
improvement (Ellis and Herbert [6]). Reprinted with kind permission of copyright holder @2011
Primary Health Care Specialist Group, British Computer Society

of a team and that it would be impossible to do really without that, and I am quite
happy to be part of developing how a team is going to approach that and be part
of delivering it in the practice.” (GP 4, lines 26 ... 29)

Figure 18.3 shows PCO characteristics and responses to system perturbation.

18.6 Themed Results

The findings reflect the following broad-based themes: mutual adjustment of a
plurality of stakeholder perceptions, preferences and priorities; the development of
networked information and communication systems, empowered by informatics; an
emphasis on education and training to build capacity and capability. Participants
reported a need to collaborate with a range of stakeholders that included multi-
disciplinary teams. This was found to lead to an evolving learning approach that
contributed to the implementation and development of each PCO quality improve-
ment programme, rapid increases in information exchanges and feedback. Preferred
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approaches incorporated professional self-regulation that built on the skills and
strengths of the clinicians. Informatics was acknowledged as a mechanism to link
electronic health record outputs, quality improvement and resources. Investment in
informatics, education and training was identified as development priorities in order
to embed quality improvement principles in practice.

18.7 Discussion

PCOs in this study behaved as CAS, reaching mutual agreement without the
need to impose a particular world-view of the problem. The changes observed
were achieved through collaborative approaches that incorporated multi-perspective
world-views, local ownership and empowerment. Complex problem solving stimu-
lated both a degree of reciprocity and earned autonomy between those involved.
Each PCO community found novel local solutions to the problems brought about
by the introduction of clinical governance policies, which led to the development of
cooperation, open trusting relationships and understanding. Diversity amongst con-
stituents needs to be protected to accommodate multifarious needs and priorities.
This provides a degree of flexibility and resilience to problem solving capability
within the whole system.

It is important that sufficient space is created, possibly facilitated through the
provision of protected time, to allow collaboration and exchange of ideas. Managers
need to focus on providing opportunities for regular social forums, such as team
meetings, to develop a shared understanding and response to presenting problems.
Top–down command and control management approaches are likely to obscure, or
constrict, the novel behaviour that produced action and behavioural change found in
working practices within the two PCOs.

The collection and distribution of expert knowledge was supported by an
increased use of technology and informatics. For example, initial responses that
reflected a strategic orientation towards demonstrating accountability translated
into quality standards and conventions, which can be thought of as rules. These
in turn led to the emergence of structures and sufficient order to establish a
quality improvement programme supported by informatics. A move towards real-
time recording of data during patient contact suggests that outputs from integrated
electronic health records, such as NHS Quality and Outcomes Framework (QOF),
facilitate management monitoring, authenticating and reporting of progress towards
organisational objectives. This alleviates the need for external management to
interfere with the operational and day-to-day activities at any one location in each
PCO. The ongoing challenge is to embed health informatics into all clinical and
non-clinical educational and training programmes as far as possible, to help health
care staff manage information better in a world that is expecting more information
empowered professionals, patients and public.
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18.8 Conclusions

The application of the CAS framework provides insight into the emergent, socially
constructed nature of the process of implementation where results are unpredictable.
Clinical governance emerges from a set of complex interactions, rather than from
rational planning. The theme suggests that the effectiveness of individuals may be
related to their ability to acquire and learn specific skills and knowledge within
available resources. Thinking from a CAS perspective has an important role to
play in improving the public’s confidence in the delivery and quality of primary
healthcare. Informatics complements this role based on the belief that the best
decisions are based on the best information that flows throughout networked systems
of healthcare to establish symmetry of information, the delivery of information
technology enabled change and meet the future information requirements of
patients, public and healthcare service.

18.9 Impact and Imperatives

This study has made a significant impact on the development and application of
CAS models for technology implementation as well as the development of policy
in relation to education and learning to manage health information technology [6,
12, 16]. Outcomes include the implementation of electronic records systems in the
UK, supporting diversity in user support organisations, and the author’s work with
the Royal College of General Practitioners resulting in improved patients’ online
access to their electronic health records [17–19].

Twenty-first century primary health care systems will increasingly need to
distribute responsibilities and encourage professional, patient public partnerships,
supported by informatics. One problem for informatics that supports clinical
practice is the tension between local specialism “the way we do things round here”
and approaches that seek to standardise, recognising that outputs may be of interest
to one or more stakeholders, and the need to reduce asymmetry of information.
The use of informatics allows individuals and organisations to demonstrate how
clinical teams can integrate the use of information and information systems within
the broader context of continuous quality improvement. Practical tools such as
training need analysis linked to competency frameworks [20] and quality methods
are reported to improve system-wide performance (organisational learning), leading
to improved patient care and economic benefit [16]. This approach integrates
technology throughout care and business processes enabling continual learning
through feedback. The motivation for change is explained as a need to facilitate
access and delivery of effective quality health care within available resources
through continuous feedback supported by electronic records, in response to the
challenges brought about by social, economic, technical, political and organisational
changes. It is envisaged that the development and use of open source software and
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“apps” on mobile devices by healthcare professionals, patients and the public will
increase and impact on twenty-first century primary health care systems, ensuring
flexible and agile solutions designed to meet the health, social and information needs
of local, national and global populations. It is suggested that there is a need to
increase the tolerance of diversity and failure, noting that levels of achievement
can be variable, which will contribute to an environment conducive to innovation.
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