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Purpose of review

Neurodevelopmental–behavioural paediatrics (NBP) is a field of medical practice that has arisen in
response to recent changes in child health epidemiology. This review considers how the profession of NBP
is addressing clinical need, and discusses possibilities for future development of the field.

Recent findings

Research publications relevant to NBP clinical practice focus primarily on cause (e.g. biology, imaging,
neuropsychology), early detection, diagnostic methodologies and initial treatment strategies, with emphasis
on psychotropic medication. Translation of this research implies that NBP clinical services should be
undertaken using algorithmic methodologies, and evaluated against treatment attributable outcomes. These
strategies and outcomes potentially define the central purpose of the profession; however, they may not be
sufficient to best help the children seen.

Summary

Two sets of information inform and extend consideration of NBP purpose and strategy. Firstly, longitudinal
and adult studies indicate that even with treatment, problems persist in adult life for a significant proportion
of children with neurodevelopmental–behavioural disorders. Secondly, NBP clinical practice deals with
significant, irreducible complexity and uncertainty, arising from both child-diagnostic and contextual
factors. Complexity limits the extent to which evidence-based clinical algorithms are able to inform care.
Suggestions for how to address both challenges are offered.
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INTRODUCTION

As a descriptor of community child health, the term
‘new morbidity [1]’ was first used more than 30 years
ago. Although the ‘new morbidity’ is no longer new,
the profile of issues characterised by this phrase
continues to change. Central to this emerging epi-
demiology are problems of child development and
behaviour. These problems are now common in the
community [2], and prevalence appears to keep
rising, notably for autistic spectrum disorder [3–
5]. It is unclear the extent to which this reflects
increased incidence [6

&

] beyond the consequence
of greater community awareness and detection [7].

These changes impact community/outpatient/
ambulatory health services. In Australia, for exam-
ple, the proportion of paediatric consultations
for child development and behaviour problems,
both new and review, has risen to above 50%
[8

&&

]. Children with traditional medical problems,
particularly, those of a chronic nature, present a
high prevalence of co-occurring problems in the
domains of development and behaviour [9].

Neurodevelopmental–behavioural paediatrics
(NBP) describes the field of medical practice that
t © 2019 Wolters Kluwe
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has arisen in response to this shifting need. Systems
and nomenclature used to describe this work vary by
country. In the United States, for example, there is
distinction between developmental–behavioural
[10], and neurodevelopmental disability [11] paedi-
atrics. In the United Kingdom, with predominantly
public health services, NBP is integrated into com-
munity paediatrics, along with child protection and
public health [12]. The situation in Australia is
similar to the UK [13], and here we have established
an independent society to address the continuing
education and advocacy needs for NBP professionals
[14]. This article uses the term NBP as a generic
descriptor for paediatric medical clinical work with
neurodevelopmental and behavioural problems.
r Health, Inc. All rights reserved.
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KEY POINTS

� The changing profile of child health epidemiology
continues to drive growth in neurodevelopmental–
behavioural paediatrics (NBP) as a profession.

� Research that informs clinical practice is necessarily
restricted to questions that are answerable
using available methodologies. This research
potentially constrains the strategies and purposes
of NBP.

� Research-informed clinical purpose directs practice
towards interventions whose outcomes are considered
mostly in the short term. By contrast, many
neurodevelopmental–behavioural clinical problems
persist, even with treatment, into adult life.
Consideration of long-term outcomes should be central
to the purpose of NBP as a profession.

� Research-informed clinical strategy utilises
methodologies that are able to be characterised
algorithmically. By contrast, many NBP clinical
challenges are inherently imprecise, uncertain and
complex. NBP practice would benefit from an explicit
understanding and strategic response to
clinical complexity.

� By addressing the challenges of long-term outcomes
and clinical complexity, NBP is likely to grow towards
a professional identity that is better defined. Most
importantly, the children seen are likely to benefit from
more successful professional practice.

Neurology
Despite national variations in professional struc-
tures and associated training pathways, there
remains a common set of challenges. In order to
extend beyond traditional medical symptoms and
signs, and deal with clinical phenomena related to
child development (i.e. knowledge, skills, behav-
iour, change over time), NBP must work explicitly
across the biological–psychological–social contin-
uum. Inclusion of these layers adds complexity to
the medically grounded profession of Paediatrics.
This article considers the current state and ongoing
challenges for NBP as a clinical discipline in light of
these challenges and the available evidence base.
NEURODEVELOPMENTAL–BEHAVIOURAL
PAEDIATRICS

Consider NBP within the context of adjacent medi-
cal groups (e.g. general paediatrics, psychiatry, neu-
rology, rehabilitation). What does NBP offer that is
unique, that differentiates the profession? Is there
an NBP-specific vision of purpose, and associated
strategies, that guide the pursuit of best practice?

The default approach to exploring this question
is to examine published evidence used to inform the
 Copyright © 2019 Wolters Kluwer H
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profession. In doing this, one finds publications that
continue to examine issues, such as early detection
(e.g. [15]), organic cause (e.g. [16]), clinical diagnosis
(e.g. [17

&

]). psychotropic medication (e.g. [18]), and
nonpharmacological intervention strategies (e.g.
[19]).

What does this set of publications tell us about
the profession itself? The data and practice exam-
ined are of general interest across multiple profes-
sions. Furthermore, much of the diagnostic
nomenclature used in NBP practice draws directly
from psychiatric constructs [20]. Arguably, this is
insufficient to characterize a unique NBP clinical
practice identity.

This literature collectively defines a default set of
outcomes for NBP. In the absence of an alternative
specified vision of purpose for the profession, clini-
cal literature shapes the planning, funding and
accountability of services. It both informs and con-
strains consideration of clinical best practice, train-
ing and ongoing research. The literature thereby
defines how we help children.

Constructed in this way, is the profession of NBP
able to best address the needs of children seen? We
believe it is problematically limited. In this article,
we consider data relevant to the broader question of
NBP as a profession, from the dual perspectives of
clinical purpose, and strategic methodologies nec-
essary for effective care.
Clinical purpose

Clinical purpose refers to the set of outcomes against
which a profession defines itself. It is the outcomes
for which the profession takes responsibility, the
goals towards which it strives to improve profes-
sional practice [10]. As noted above, the clinical
evidence-basis [21] for NBP services implies pur-
pose-by-default, thereby directly informing prac-
tice. Following detection and referral, the initial
focus for NBP services becomes comprehensive diag-
nosis. The nature and extent of any intervention
provided is funded and evaluated against diagnosis-
specific, treatment-accountable outcomes that are
mostly considered in the short-term. In our obser-
vation, this is often the case for public health ser-
vices in Australia.

A different body of literature would suggest that
this is not enough, and that short-range outcomes
are best considered within a long-term vision of
clinical need. NBP problems appear, in large part,
to arise from biological causal mechanisms, with
their expression modified by environmental factors
[22

&&

]. Evidence from adult studies suggests that
childhood aetiological changes commonly persist
into adult life (e.g. [23–25]).
ealth, Inc. All rights reserved.
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Neurodevelopmental--behavioural paediatrics McDowell and Lesslie
Clinical research provides additional, persuasive
evidence regarding persistence, but this is not
straightforward. For chronic medical disorders of
childhood, such as diabetes, the central challenge
remains relatively linear (sugar control and related
organ complications). By contrast, NB problems
change over time, because of biological develop-
ment, therapeutic interventions and changing con-
textual demands (e.g. school curriculum). As a
result, clinical needs vary according to stages in the
child and adolescent journey (e.g. [26,27,28

&&

]), con-
tinuing to change throughout adult life (e.g. [29

&

]).
Change over time becomes more unpredictable

and nonlinear because of how individual children
manage their predicament. Poor adaptation can lead
to secondary problems beyond the direct conse-
quences of the primary disorder. These secondary
domains include mental health, education and
employment, social function and criminal justice
issues (e.g. [27,30–36]). In NBP, this compounding
morbidity arises due not only the cumulative impact
of underlying biological processes but also the qual-
ity of care integrated over time. At the core, it
reflects the accumulated psychological experience
and adaptive responses of the individual child [33].

In light of this compounding risk, we propose
that the purpose of NBP be defined around what it
seeks to achieve over time, beyond initial diagnostic
and treatment activities undertaken. We have
argued elsewhere [37

&&

] that the achievement of
optimal long-term (transition to adult) clinical out-
comes for children be explicitly adopted as a central
purpose for the profession of NBP. Specifically, we
recommend that all NBP clinical services commit to
the optimisation of long-term outcomes, even if
they do not provide the necessary longitudinal
care themselves.

We would consider appropriate longitudinal
care to extend beyond monitoring activities (e.g.
management of medication), to actively address
optimisation of current and future well being across
all relevant areas of attributable outcome (e.g. skill,
knowledge, function and social connectedness,
behaviour, resilience, autonomy and self-efficacy,
physical and mental health). Without explicit
intention to optimize long-term outcomes, trans-
lated into successful longitudinal strategy, the risk
remains that the children we see will fare poorly
when they transition to adult life.

Longitudinal care and long-term optimisation is
neither new nor unique to NBP. The US clinical
training program in Neurodevelopmental Disability
identifies longitudinal care as a key point of differ-
entiation in comparison to Neurology [38]. Indeed,
this professional agenda extends provision of care
across the child and adult lifespan, an option not
 Copyright © 2019 Wolters Kluwe
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available to services constructed in paediatric
context.
Clinical strategy

Consider the stages of clinical presentation summar-
ised in Table 1. At the referral stage 1, information
indicates a potentially linear path of diagnosis and
treatment. With further information at stage 2, the
clinical challenge becomes complicated. Clinical
methodologies based on evidence-based practice
are still reasonable, but professional expertise is
required when considering priorities and strategy.

With the additional material of stage 3, the
clinical challenge alters in a fundamental way. It
is no longer possible to clearly differentiate salient
diagnostic components from the network of causal
interactions. As a result, it is no longer possible to
reduce the situation to a set of prioritised, definitive
diagnoses, each with predictable management path-
ways. The clinical picture has changed from com-
plicated to complex.

Moving from stage 3 to stage 4, the complexity
of the child’s clinical predicament changes further,
devolving into chaos. Clinical care is necessarily
directed towards the resolution of crises, pausing
any systematic consideration of rehabilitation and
future developmental trajectory. In this article, we
will not address the challenge of clinical work in this
fourth quadrant of chaos, other than to note that
crisis-reactive care is not uncommon in NBP clinical
work, and deserves directed attention. It raises a
unique set of challenges, for example, in the path-
ways for collaboration between services both within
and beyond healthcare.

The focus for this article is clinical complexity,
with the central proposition that complexity is
common, fundamentally irreducible and unavoid-
able. To begin with, complexity arises from the
uncertainty intrinsic to NBP diagnostic science.
There is heterogeneity of biological cause, even
within single diagnostic categories [39–44]. Addi-
tional uncertainty arises because of heterogeneity of
clinical phenotype and severity for individual diag-
noses [45–48]. More fundamentally, uncertainty is
built into our lexicon as the term ‘diagnosis’ is used
to characterize a spectrum of entity types. At one
end of this spectrum are diagnoses derived from
medical investigations (e.g. Fragile X syndrome).
At the other end are diagnoses based on patterns
of behaviours observed, and considered against the
observer’s interpretation of normal (e.g. Attention
Deficit Hyperactivity Disorder). Other NBP diagno-
ses fall between (e.g. Foetal Alcohol Spectrum Dis-
order, where causation is presumed to varying
degrees of certainty). Finally, the term ‘diagnosis’
r Health, Inc. All rights reserved.
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Table 1. Levels of complexity by clinical stage: boy ‘X’, aged 7 years

Clinical stage Information provided Information complexity

(1) Referral information Referral concerns: learning, and behaviour
(mainly at school).
Assessment information: ADHD rating scales
with T scores >70

Simple. Definable issue with evidence-based
clinical path

(2) Initial consultation Discussion expands range of concerns to include
literacy, social (bullying), high levels of screen
time, and intermittent faecal soiling

Complicated. Each problem amenable to linear
thinking Clinical judgement necessary to
triage importance and prioritise management
sequences.

(3) Parents talk to you
without the child present

‘X’ is in long-term foster care. He was born to an
‘at risk’ pregnancy, complicated by probable
drug and alcohol use. His early childhood
included neglect and domestic violence. He
has experienced several foster placements.
Currently there is considerable stress at home
regarding finances, and the challenge of
managing ‘X’, who has temper tantrums at
unpredictable times. They feel that the school
‘doesn’t get’ and ‘doesn’t like’ him

Complex: Linear thinking cannot accurately
characterize each contributing issue, because
of the network of interactions.
This makes diagnostic formulation uncertain,
with consequent uncertainty regarding
management

(4) Review visit ‘X has been excluded from school for physical
bullying. His placement at home is likely to
break down as they struggle to manage him.
The foster-parent’s marriage is under
unsustainable stress

Chaotic: Fragments do not reflect a coherent
whole. Management becomes crisis-reactive,
to re-establish safety and stability

ADHD, attention deficit/hyperactivity disorder.

Neurology
ascribes the locus of problems to the child, whilst
clinical challenges arise also from factors external to
the child, both current and past. An example is
‘goodness-of-fit’, a concept recognised in the study
of child temperament more than 50 years ago [49].

Putting this together, clinical complexity arises
from the number of contributing components and
their interactions (as per stage 3 of the example
above), in combination with layers of interactive
uncertainty that is intrinsic to our diagnostic sci-
ence. Considering this clinical challenge collec-
tively as a ‘complex system’, definitions of cause
(diagnosis) as well as the prediction of system behav-
iour over time (natural history), becomes impossible
to model with algorithmic certainty.

Irreducible complexity arises independent of
clinical competence (which remains essential!). This
is important to understand, as the resulting uncer-
tainty otherwise may generate a sense of profes-
sional inadequacy, such as ‘Imposter Syndrome’
[50

&

]. It potentially drives the quest to gather unnec-
essary additional diagnostic data.

As a scientific concept, complexity may be intu-
itively self-evident, however, a precise definition is
not straightforward [51]. For clinical purposes, we
define system complexity as a property arising from
the interactivity of multiple components, amplified
by the imprecision and uncertainty intrinsic to the
components themselves. As the number of contrib-
uting factors and resulting level of interactivity
 Copyright © 2019 Wolters Kluwer H
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increases, complexity arises when algorithmic
methods are no longer able to adequately character-
ize current behaviour, or predict future behaviour of
the system.

We argue that much of NBP, considered either at
a point in time (cross-sectional) as well as across
time (longitudinal), is inherently complex. As a
result, there are clinical phenomena that arise
because of the complexity itself. Examples include
nonlinear rates and patterns of change over time,
self-organisation and adaptation arising within the
system, and the emergence of novel (nonpreexist-
ing) properties [52].

In summary, clinical predicaments that are sim-
ple or complicated are amenable to algorithmic,
evidence-based practices, interpreted through pro-
fessional expertise. Chaotic situations require prob-
lem-reactive action. Complexity presents its own
unique and interesting set of challenges. We pro-
pose that the profession of NBP respond inten-
tionally and explicitly to the challenges of
complexity as a necessary understanding that guides
our clinical work. Some examples of what this might
look like are presented in the next section.
MANAGING CLINICAL COMPLEXITY AND
UNCERTAINTY

What is the best way to address complexity in
clinical practice through diagnosis, early treatment
ealth, Inc. All rights reserved.
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Neurodevelopmental--behavioural paediatrics McDowell and Lesslie
and longitudinal care? This question, by definition,
is not answerable using best-practice algorithms.
There is a need for additional concepts and related
strategies. The following recommendations derive
from first-principle clinical reasoning [53

&

], our own
clinical observations, and the translation of profes-
sional literature from fields beyond medicine [54].
Diagnosis

Medical diagnoses traditionally communicate infor-
mation regarding cause, patterns of expected symp-
toms and signs, natural history and treatment
options. In NBP clinical practice, diagnoses form
the foundation for clinical understanding and com-
munication, treatment planning, administrative
accountability, teaching and research. Across all
these situations, we use the single descriptor ‘diag-
nosis’, yet the nature and specificity of information
conveyed by diagnoses used in NBP varies consider-
ably, as noted above.

Responding to this variability, we recommend a
transparent response to diagnostic limitations. The
goal of this is to define what is known, and address
the degree of residual uncertainty across clinically
relevant areas. One approach to this is the concept
of ‘formulation’ [55], where diagnostic terminology
is embedded in a larger information structure that
attempts to capture salient areas (e.g. Table 2). A
multiaxial process was incorporated into the fourth
edition of the DSM Diagnostic Manual [56] for this
purpose. The set of information appropriately
 Copyright © 2019 Wolters Kluwe

Table 2. Diagnostic formulation

Area Explanation

Categorical Diagnoses for which the child has met category cr

Clinical Functional problems
Degree/severity

Cause Medical information regarding causation, known o
presumed

Natural history Implications of causal processes into the future

Neuropsychology Domains/severity of neuropsychological weakness

Associated issues Areas of the clinical predicament that influence fun
and outcome, and that influence management

The following is an example of formulation for a child presenting with reading diffic
through individual diagnostic categories. The audience is parents, teachers and ther

1040-8703 Copyright � 2019 Wolters Kluwer Health, Inc. All rights rese
conveyed within formulation structures varies
according to need (e.g. service funding and advo-
cacy, professional communication, research).

Whilst biologically derived diagnoses remain
stable as clinical complexity increases, diagnoses
constructed from clinical data become less precise.
This may reach a limit where diagnostic certainty is
neither possible nor appropriate. In this situation, it
is reasonable to conceptualize and communicate
‘working diagnoses-as-hypotheses’. This implies
that the working diagnosis is the best interpretation
of the data at that time, but may well change as
further information emerges. This methodology is
similar to general processes of scientific enquiry.

For interest’s sake, we would like to introduce a
recent, novel methodology for managing diagnostic
information in complex clinical situations. Network
modelling has been used for some time as an ana-
lytic tool for complex systems [57], and is currently
being explored as a mental health research tool
[58

&&

]. Network models are assembled from all
known relevant components (causal, symptomatic,
contextual), then the relationships between compo-
nents are defined and quantified (as best under-
stood). Such models are atheoretical, making no
presumptions about underlying latent constructs
or about mechanisms beyond what can be reliably
observed and evaluated [59].

Network models have advantages that address
limitations inherent to current NBP diagnostic sche-
mas. They have capacity to explore interactions
between individual components and the full clinical
r Health, Inc. All rights reserved.

Example

iteria Specific Learning Disability (SLD-Literacy)

Reading, comprehension and spelling at 2 years below
expected for age and intelligence

r Presumed to be of genetic origin based on positive
family history

Underlying biological weaknesses are likely to persist
(if genetically caused). There is evidence for treatment-
related neuroplastic modification

es Significant weaknesses in phonological awareness,
executive function (sequencing, rapid autonomic
naming) and working memory (auditory and visual/
spatial)

ction Anxious temperament – ability to function, particularly in
literacy, is reduced by stress
He does not understand SLD, and is fearful that he is
‘stupid’
He is passionate about, and competent in ball-sports

ulty, used to address areas of knowledge that are not directly communicated
apists.
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Neurology
picture. They are able to integrate components
across the structural boundaries of formal diagnostic
restrictions (such as comorbidity [60]). They inte-
grate information from both the individual and
their ‘goodness-of-fit’ context. By iterating models
(where output of the model becomes the input for
the next step), it is possible to experimentally exam-
ine changes over time. This enables modelling of the
influence of clinical variables on the natural history
of conditions [40] along with the potential impact of
treatment interventions. Network models have been
used to examine developmental questions, for
example, the emergence of obsessive problems in
Autism [61] and predictors of subjective well being
as a long term outcome for individuals with ASD
[62].
Initial interventions (towards short-term
outcomes)

Whilst treatment options for simple and compli-
cated clinical challenges are appropriately guided
by evidence from clinical trials, informed by profes-
sional experience and judgement, what is the best
response to complex situations? This question has
been examined in the area of business management
(e.g. Cynefin framework [54,63

&&

]). We have adapted
this thinking to NBP clinical practice (Table 3).

The Cynefin response to complex business man-
agement predicaments is empirical and agile rather
than algorithmic. Initial strategies are selected intu-
itively as well as from evidence-based algorithms.
Over time, strategies that seem effective towards
intended outcomes are reinforced, whilst those that
appear to be ineffective may be altered or ceased.
Strategies serve not only as interventions towards
 Copyright © 2019 Wolters Kluwer H

Table 3. Problem complexity level and related strategy

Stage and Degree of complexity Clinical Properties

(1) Simple Problem definition informs best pr

(2) Complicated Relationship between problem an
treatment pathway requires bot
knowledge and professional ju

(3) Complex Problem analysis beyond a certai
necessarily going to result in di
certainty or inform best practice
management.
Both problem and managemen
understood in retrospect, after e
intervention options and their e

(4) Chaotic Multiple problems jostle for priori
modelling of cause and effect b
unstable and incoherent

802 www.co-pediatrics.com
outcomes but also as ‘probes’ to examine areas
that are not predictable, to learn more about the
individual system through active feedback and
modification.

Applying this thinking to NBP, uncertain clini-
cal diagnoses could be formulated as ‘hypotheses-to-
be-tested’, able to change as new information
emerges. Modifying diagnostic understanding in
this empirical way potentially leads to more adap-
tive goals, and successful short-term and long-term
treatment.

Finally, approaching treatment as a complex
clinical challenge specifically encourages strategies
to arise from within the system itself, strategies not
initiated or constrained by professional opinion.
This allows the system to ‘discover’ potentially
adaptive and unique solutions to these short-term
clinical challenges.

Whilst the data is purely anecdotal, this
approach has worked effectively in our own clinical
practices, particularly, when families are included as
partners in the formulating and testing of relevant
hypotheses, and the search for the most effective
interventions. Allowing families to be active in this
process appears to support long-term empowerment
as well as early clinical success. It is our observation
that many NBP clinicians use this approach intui-
tively.
Long-term intervention

What is the best way for NBP clinical services to work
towards optimal long-term outcomes? As noted
above, we define this as ‘optimising readiness for
successful transition to adult life’. Given the persis-
tent nature of aetiological biology, we suggest it to
ealth, Inc. All rights reserved.

Strategy

actice pathway Define the problem (diagnosis, severity)
Management is informed by evidence such as
practice guidelines

d best
h practice
dgement

Define multiple problems
Manage using multiple algorithms, prioritised,
interpreted and guided by clinical expertise

n level is not
agnostic
pathways of

t are better
xploring

ffects

Diagnosis becomes hypothesis-to-be-tested
Professional judgement guides prioritisation
and intervention strategy
Response to intervention cannot be reliably
predicted. Mistakes are part of learning what
works, towards the defined goals of success
After each strategy, review to learn, revise
and adapt (stop, change, or increase)

ty. Diagnostic
ecomes

Respond to the most pressing need
Work towards stability before any systematic
clinical strategy is considered

Volume 31 � Number 6 � December 2019



Neurodevelopmental--behavioural paediatrics McDowell and Lesslie
be self-evident that this generally requires a struc-
ture of regular review across time, one that supports
future-directed as well as problem-reactive care.

Even with regular services, however, the ques-
tion remains regarding what to do at clinical visits,
towards achievement of optimal long-term goals.
Potential answers to this question may be informed
by the very nature of complex systems, which have
properties that are potentially harnessed towards
achievement of positive long-term outcomes for
children. A well documented property of complex
systems is self-organisation [64,65

&

]. Related con-
cepts are those of ‘emergence [66]’ and ‘adaptation
[67

&

]’. Collectively these refer to behaviours of com-
plex systems that arise without being directed or
fuelled by centralised, expert knowledge, energy and
control. They represent adaptive changes arising
from the systems themselves, beyond the contribu-
tion of professional instruction.

Enabling system properties to augment clinical
work has many potential benefits that are outlined
in Table 4. To explore how this may be undertaken
 Copyright © 2019 Wolters Kluwe

Table 4. Benefits of a ‘systems’ approach to long-term outcomes

Parameter Traditional expert model

Time Professional time is necessary for each ste
progress

Expense Expensive (professional time)

Energy Energy arises from the expertise and effor
professional/s

Solutions Solutions are constrained by the professio
knowledge-base

Control Activities of the system are dictated and c
centrally

Flexibility Strategies are defined and dictated by the
professional

Ecology Strategies are relatively generic

Initial treatment purpose Goals are defined by the clinical model o
diagnosis, treatment and intended treat
outcome

Long-term purpose Goals are constrained by the diagnostic m
reduction and normalisation of symptom

Communication and review Constrained and episodic, as determined
appointments

Autonomy Expert model does not necessarily imply a
as an outcome

1040-8703 Copyright � 2019 Wolters Kluwer Health, Inc. All rights rese
in practice, we offer a series of clinical steps
(Table 5). These recommendations are not intended
to replace evidence-based interventions, but to
occur alongside, in order to allow efficient, effective,
flexible, adaptive and unique solutions to arise from
systems themselves.

Following these steps in our own longitudinal
NBP practice, we have observed children’s ‘systems’
evolve and adapt in a positive way. This level of
evidence is anecdotal only, and it does not apply to
all families. When successful, in the initial phase
there may be strong reliance on professional input,
with significant input of clinical energy towards
resolution of problems. With time, however, profes-
sional input becomes less frequent, as families dis-
cover and share unique solutions to their child’s
predicament. Similarly, many children become
more proficient at managing their own develop-
mental difficulties. In this way, a greater proportion
of clinical conversation becomes the reflection on
what has been achieved, coupled with strategic
consideration of future optimisation.
r Health, Inc. All rights reserved.

Systems model

p in Professional time guides the system, but is not
necessary to generate each step along the way.
Much of the work happens outside professional
time

Cost-effective (professional time is informative,
educative, supervisory and facilitatory)

ts of the Energy arises from the opportunities and passions of
all members of the child’s systems

nal Solutions are generated from a diverse system base,
allowing unique ideas to emerge

ontrolled Control is diffuse and self-organising, constrained by
the ingredients of the system and collective agreed
purposes

Strategies can adapt in real time, without waiting for
the next consultation

Strategies are adaptive to unique ecological
constraints and opportunities

f
ment

Goals can be prioritised systemically, and include
those not directly implied by the diagnosis such as
reduction in distress, self-efficacy, ecological
adaptation

odel (e.g.
s)

Goals are potentially more diverse, such as
optimisation, prevention, resilience, developing
strengths, building autonomy

by Continuous and opportunistic, allowing more rapid
adaptation and propagation of new knowledge

utonomy The individuals in the system, and the child
themselves, work intentionally towards autonomy
in the management of what cannot be overcome

rved. www.co-pediatrics.com 803



Table 5. Utilizing complexity within a child’s ‘system’

(1) Define long-term outcome as a purpose, from the outset.

Health systems that administer NBP clinical care evaluate activities against outcomes. If the accounting is restricted to the short-term, it is not
easy to undertake activities in the short-term intended towards long-term outcomes. This problem has been addressed in other areas of
paediatric services. In the care of a newly presented diabetic child, for example, short-term intervention extends beyond treating the
presenting ketoacidosis, to include education and upskilling of the family and child about diabetes, a short-term activity towards a long-
term outcome. It is expected that regular review will support the child well into the future. To properly explore how best to set up a child’s
world (system) for optimal long-term outcomes requires opportunity space to do so.

(2) Define the child’s system: who needs to be involved?

Who exerts influence on the child’s well being? The group can be in direct contact with the child (e.g. parents, extended family, teachers),
or influence indirectly (e.g. school principal). In systems theory, the concept of ‘boundary’ formally differentiates what is, and is not,
included in the system [68]. We suggest having this discussion with the family early, towards the goal of including, as much as possible,
all key members of the child’s world.

(3) Develop a unified narrative.

What is the best ‘story’ that communicates salient information to those in the system? Narrative appears to be an effective tool for
communication in complex systems [56]. Components of this story may include the child’s presenting struggle and its implications
(functional, behavioural, psychological), presumptions of causation and natural history, short-term strategies and goals, resilience factors
and long-term vision for the child. The story can be informed by, but not necessarily restricted to, the child’s diagnoses. How is this story
best determined, documented, communicated to and negotiated with, the individuals within the child’s system? How might it change over
time?

(4) Empower those in the system to self-organize.

In addition to the provision and recommendation of information and initial strategies, what is the best way to enable the child’s system to
explore self-generated solutions? What do the individuals in the child’s system need, to innovate and work towards both the short-term and
long-term goals identified in the collective story? This process necessarily encourages strategies that may actually not be successful, as a
step in the exploration of what is possible and most effective. Feedback within the system then allows strategies that do not work to
diminish and cease, whilst those that are successful can be supported and developed.

(5) Encourage regular, effective communication.

In order for the child’s system to effectively explore what is possible, a level of active communication over time is required between the
individuals involved. The set of people who constitute the system will invariably change. What is the best way to establish and maintain
this communication? Given structural differentiations (e.g. between health and education), this model may be ‘hub and spoke’, with the
family at the centre, both sharing and receiving information.

NBP, neurodevelopmental–behavioural paediatrics.

Neurology
CONCLUSION

NBP has arisen in response to changing child health
epidemiology. We present two challenges confront-
ing the profession. The first is long-term (adult
transition) outcomes. Until this is identified as an
explicit purpose for NBP, the examination of how
best to achieve best long-term outcomes is likely to
remain overlooked.

The second challenge is complexity. NBP clini-
cal situations are often complex and uncertain, yet
the research that informs practice presumes cer-
tainty. As a result, it is not possible to establish
algorithmic ‘best practice’ responses to complex
clinical predicaments.

‘Current Opinion’ encourages consideration
beyond evidence-based practice. We present these
opinions in the hope that they will stimulate aca-
demic exploration and clinical dialogue, towards
better outcomes for the children we see.
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