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Improving allied health professionals’ research
implementation behaviours for children with
cerebral palsy: protocol for a before-after study
Christine Imms1,9*, Iona Novak2,3, Claire Kerr1, Nora Shields4,5, Melinda Randall1,9, Adrienne Harvey6,9,
H Kerr Graham7,8,9 and Dinah Reddihough8,9

Abstract

Background: Cerebral palsy is a permanent disorder of posture and movement caused by disturbances in the
developing brain. It affects approximately 1 in every 500 children in developed countries and is the most common
form of childhood physical disability. People with cerebral palsy may also have problems with speech, vision and
hearing, intellectual difficulties and epilepsy. Health and therapy services are frequently required throughout life,
and this care should be effective and evidence informed; however, accessing and adopting new research findings
into day-to-day clinical practice is often delayed.

Methods/Design: This 3-year study employs a before and after design to evaluate if a multi-strategy intervention
can improve research implementation among allied health professionals (AHPs) who work with children and young
people with cerebral palsy and to establish if children’s health outcomes can be improved by routine clinical assessment.
The intervention comprises (1) knowledge brokering with AHPs, (2) access to an online research evidence library,
(3) provision of negotiated evidence-based training and education, and (4) routine use of evidence-based measures with
children and young people aged 3–18 years with cerebral palsy. The study is being implemented in four organisations,
with a fifth organisation acting as a comparison site, across four Australian states. Effectiveness will be assessed using
questionnaires completed by AHPs at baseline, 6, 12 and 24 months, and by monitoring the extent of use of
evidence-based measures. Children’s health outcomes will be evaluated by longitudinal analyses.

Discussion: Government, policy makers and service providers all seek evidence-based information to support
decision-making about how to distribute scarce resources, and families are seeking information to support intervention
choices. This study will provide knowledge about what constitutes an efficient, evidence-informed service and which
allied health interventions are implemented for children with cerebral palsy.

Trial registration: Trial is not a controlled healthcare intervention and is not registered.

Keywords: Cerebral palsy, Knowledge translation, Evidence-based practice, Surveillance, Assessment, Child

Background
Children with cerebral palsy have a ‘permanent disorder of
the development of movement and posture, causing activ-
ity limitations that are attributed to non-progressive distur-
bances that occurred in the developing fetal or infant brain.
The motor disorders of cerebral palsy are often accom-
panied by disturbances of sensation, perception, cognition,

communication and behaviour, by epilepsy and by second-
ary musculoskeletal problems’ [1]. Cerebral palsy is the
most common cause of physical disability in childhood,
with a prevalence of approximately 2.0 per thousand live
births [2]. In 2007, it was estimated that 33,797 people with
cerebral palsy were living in Australia [3]. Recent research
has found that children with cerebral palsy may receive
ineffective interventions despite numerous systematic re-
views that report on the efficacy of specific therapeutic
interventions in this population [4,5]. This finding is con-
sistent with other research that shows between 10% and
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40% of all patients do not receive treatments that have
demonstrated high levels of effectiveness, and more
than 20% of patients receive ineffective or harmful
treatments [6]. It is therefore apparent that a research-
practice gap exists in healthcare and specifically in rela-
tion to allied health professional (AHP) management of
children with cerebral palsy.
One pertinent example of the consequences of a

research-practice gap in the management of children and
young people with cerebral palsy is the development of
secondary musculoskeletal deformities that are a common
feature of the condition. These deformities can include
hip dislocation, which may result in pain, contractures and
problems with functional activities such as walking, frac-
tures, skin ulceration and difficulty with perineal care,
pelvic obliquity and scoliosis [7]. In Australia, the overall
incidence of hip displacement, which may progress to dis-
location, is 35% in children with cerebral palsy [8]. While
Australian hip surveillance guidelines were initially pub-
lished in 2008 [9], and revised more recently [10], there is
currently no knowledge as to whether there has been
uniform adoption of these guidelines and no consist-
ent mechanism for assisting AHPs to implement this
evidence-based management approach. There is evidence
that hip displacement can be detected for children who
are enrolled in a surveillance programme [11-13]. Once
detected, an opportunity exists for further active manage-
ment, including consideration for surgery. Earlier detec-
tion of progression of hip displacement has been shown to
lead to successful outcomes following surgery [7] and the
abolition of salvage surgery [7,13]. Severe orthopaedic
deformities among children with cerebral palsy have been
almost eliminated in Sweden as a result of the implemen-
tation of a consistent surveillance programme and respon-
sive surgery [13-16]. Successful surveillance provides an
opportunity for more effective management of the muscu-
loskeletal deformities associated with cerebral palsy and
can reduce the significant consequences of ‘late referral’
such as the cost to children and families in receiving inef-
fective assessment or treatments and the cost to the tax
payer of delivering an inadequate or ineffective service.
Knowledge translation is required to close the ‘re-

search-practice gap’ [17] for children with cerebral palsy.
It is defined as ‘the exchange, synthesis and ethically
sound application of knowledge…to accelerate the cap-
ture of the benefits of research for [people] through im-
proved health, more effective services and products, and
a strengthened health care service’ [18]. Research utili-
sation and implementation describe the processes and
actions by which specific research is implemented or ex-
ecuted within practice [18].
A number of barriers to implementing research evi-

dence in clinical practice have been identified [19,20]
which relate to the individual health practitioners, their

workplace, their educational experiences and their pa-
tients [21]. In particular Haines et al. [19] and Sitzia [22]
identified that:

(1). Individual practitioner barriers included obsolete
knowledge, influence of opinion leaders who may
go against research evidence and personal beliefs
and attitudes, including a perception among many
health professionals that they lack the authority to
change clinical practice [20].

(2). Workplace barriers included a lack of financial and
human resources, policies that did not promote
cost-effective interventions or advocated unproven
interventions, lack of access to evidence-based data,
time limitations and a lack of disease registers.

(3). Educational system barriers included a failure of
curricula to reflect current research evidence,
inappropriate continuing professional development
or education and a lack of incentives to participate
in effective educational activities.

(4). Patient barriers included demands for care that is
ineffective and perceptions or cultural beliefs about
appropriate care.

Educational strategies have been traditionally used with
the aim of bridging the research-practice gap. Such strat-
egies include provision of educational materials, promoting
attendance at conferences and professional development
courses, establishing interactive small-group meetings
within departments, use of opinion leaders and feedback
on performance [6,19,20]. In spite of the diverse range of
practical and applied strategies detailed above, systematic
reviews have consistently shown that these approaches
induce only a 6% improvement in health professionals’
evidence-based practice knowledge and have little influ-
ence on how AHPs actually practice [19,23,24]. Education
or single strategies alone have been thought to be insuffi-
cient for changing the behaviour of health professionals in
implementing research evidence [25-27], and tailored,
complex interventions that seek to redress workplace bar-
riers to research implementation have been recommended
[19,28-30]. Other recommended strategies include (a) in-
formation technology support through the introduction of
computers into practice to enable access to online evi-
dence summaries and computerised decision supports to
link individual health information with health knowledge
to aid clinical decision-making [6,19,20,31] and (b) work-
place alterations such as encouraging multi-professional
collaboration, fostering a research culture and quality
management or improvement strategies [19,20,31]. More
recently, a systematic review of systematic reviews, pub-
lished after the initiation of this trial, concluded that
the evidence for multifaceted interventions, compared to
single-component interventions, in changing healthcare
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professionals’ behaviours was not compelling [32]. No stat-
istical evidence of a relationship between the number of
interventions provided and the effect size was observed;
however, the review commented that methods of categor-
ising intervention elements were not transparent, and so
delineation between ‘single’ versus multifaceted interven-
tions may be difficult [32].
A single-blind clustered randomised controlled trial

(RCT) has investigated the effect of a tailored complex
intervention on the research implementation of AHPs
that work with children with cerebral palsy in a single
organisation [33]. The tailored multifaceted intervention
comprised (a) redressing workplace barriers in partner-
ship with knowledge brokers and (b) providing a cus-
tomised intranet resource consisting of an e-evidence
library of synthesised and critiqued cerebral palsy re-
search, a suite of decision-making intervention algo-
rithms based on best available evidence and the latest
research on cerebral palsy prognosis and assessment.
The study demonstrated statistically significant differ-
ences between the intervention and control groups in
evidence-based practice knowledge. Improvements in
self- and peer-rated evidence-based practice behaviours
were found for the intervention group relative to the
control group; however, the difference was not statisti-
cally significant after adjusting for the clustering effect
[33]. Campbell and colleagues [31] demonstrated that a
specific package of strategies may improve knowledge
and behaviour in a particular organisation; however, it is
not known whether the strategies can effectively be ap-
plied across varying organisations within the health and
disability sector.
This paper describes the study protocol for a partner-

ship project funded by the National Health and Medical
Research Council of Australia. The ethically approved
project title is Cerebral palsy check up: providing the best
service at the best time. This paper describes the ration-
ale and methodology for a ‘real-world’ implementation
study that aims to improve evidence-based practice behav-
iours of AHPs that work with children with cerebral palsy
via the application of a tailored multi-strategy knowledge
translation intervention. The intervention will be applied
pragmatically in ‘real-world’ settings in different disability
service organisations in Australia.

Conceptual framework
This project is guided by the diffusion, dissemination and
implementation of innovation conceptual framework de-
scribed by Greenhalgh et al. [34]. This model describes
characteristics of successful innovations and diffusion and
dissemination methods for implementing new ways of
practicing. Innovations are defined as a ‘novel set of be-
haviours, routines and ways of working that are directed
at improving health outcomes, administrative efficiency,

cost effectiveness, users’ experience and that are imple-
mented by planned and coordinated actions’ ([34], p. 582).
When describing the spread of innovation in service orga-
nisations, Greenhalgh et al. differentiated three conceptual
and theoretical bases, ‘let it happen’, ‘help it happen’
and ‘make it happen’ and defined their key features
([34], p. 593). Our study will address the ‘help it hap-
pen’ concept by negotiating, influencing and enabling the
use of evidence-based practice by AHPs that work with
children with cerebral palsy.

Overall purpose and hypotheses
This study aims to improve allied health professional re-
search implementation behaviours using a tailored multi-
strategy intervention package [33] and to reduce the
research-practice gap in multiple organisations that pro-
vide services to children with cerebral palsy.
Our specific research questions include

1. Does the tailored multi-strategy intervention change
AHP behaviours via greater use of evidence-based
outcome measures and/or interventions, and improved
AHP knowledge of evidence-based interventions and
outcome measures for children with cerebral palsy?
a. How does AHP knowledge of evidence-based

interventions and outcome measures for children
with cerebral palsy in the four organisations in
which the intervention is introduced compare to
the organisation in which the practices are
mandated?

2. What is the relationship between the numbers and/
or type of barriers to knowledge translation and the
level of uptake of routine use of outcome measures
in different healthcare organisations?
a. How do barriers in the four organisations in

which the intervention is introduced compare to
the organisation in which the practices are
mandated?

3. How does the size and scope of the organisation
impact the implementation of the multi-strategy
approach?

4. Do time trends show a reduction in rates of adverse
outcomes, including severe scoliosis, hip dislocation
(MP >100%) and progressive limb contractures over
the study period, for children with cerebral palsy
whose parents consent to be a part of this project? If
so, are these trends comparable to Swedish cerebral
palsy follow-up outcomes?

Methods/design
Research design
This study will employ a before and after design [35] in
four Australian non-government organisations that pro-
vide allied health services to children with cerebral palsy,

Imms et al. Implementation Science  (2015) 10:16 Page 3 of 8



with a fifth organisation acting as a comparison site.
Included organisations are Yooralla and Kids Plus in
Victoria, St Giles in Tasmania, Novita Children’s Services
in South Australia and Cerebral Palsy Alliance in New
South Wales. Cerebral Palsy Alliance will act as a com-
parison site as the tailored intervention is mandated in
that organisation and embedded in routine practice fol-
lowing a randomised controlled trial [33]. By mandating
these practices, the Cerebral Palsy Alliance is deemed to
be operating according to the ‘make it happen’ concept
([34], p. 593). Having a comparison site in which the tai-
lored intervention is in routine use affords the opportunity
to examine the process of diffusion of innovation and de-
scribe features that may account for the success or failure
of the tailored intervention in different organisations, as
recommended by Greenhalgh et al. ([34], p. 615–6), and
articulated in research questions two and three above.
Measures of clinician practices at each site will be col-
lected at baseline (prior to implementation of the in-
tervention) and at 6, 12 and 24 months following
implementation. The total study duration is 3 years.

Participants and recruitment

(1). AHPs: All physiotherapists, occupational therapists
and speech pathologists working, or having the
potential to work with children with cerebral palsy
in participating service providers, will be eligible to
participate. Organisation-specific recruitment
strategies will be implemented including advertising
posters, newsletter commentaries, email contact and
face to face sessions for staff and families. Written
informed consent will be sought from AHPs; consent
to participate is voluntary, and there will be no
adverse consequences for any eligible participant
who chooses not to take part.

(2). Children and families: Children aged 3–18 years
with a diagnosis of cerebral palsy will also be
recruited to the study. All families whose children
with cerebral palsy receive services at participating
organisations will be provided with detailed
information about the study. Consent to collect
longitudinal child-specific data to monitor health
service inputs and outcomes related to the project
will be sought. Again, consent to participate will be
voluntary, and there will be no adverse consequences
for any eligible participant who chooses not to take
part.

Ethics
Ethical approval for this study has been granted from the
Australian Catholic University Research Ethics Committee
(Reference: 2013-309 V), the Department of Education and
Early Childhood Development (Reference: 2013_001962)

and the Cerebral Palsy Alliance Research Ethics Committee
(Reference: 2013-04-02). Approval documents from the
Australian Catholic University Research Ethics Committee
were lodged and accepted by each partner organisation’s
ethics committee or chief executive officer.

Intervention
The tailored multi-strategy intervention aims to address
known barriers to evidence use and will consist of:

(1). Identification of ‘Knowledge Brokers’ (expert research
translators) based at each organisation who will aim
to redress workplace barriers unique to each site.
Each organisation will nominate one or more
knowledge brokers for their site who has
demonstrated leadership skills, excellent
communication skills, peer respect and a specific
interest in evidence-based practice. The knowledge
brokers will work with the project team, the
organisation’s management and the AHPs to act as
agents in the process of translating and contextualising
evidence for users within the organisation. This will
involve taking part in training and cross-
organisational knowledge broker support groups to
develop the knowledge brokering role, identifying
facilitators and ameliorating context-specific barriers,
contributing to the delivery of education packages
and providing day-to-day support to AHPs as they
engage in project activities and outcomes.

(2). Provision of a customised e-evidence library—‘CP
Decision’ [36]—to enable AHPs rapid and real-time
access to synthesised and critiqued cerebral palsy
research evidence. This library employs a traffic
light system corresponding to evidence levels [21]
and will be updated on an ongoing basis to
accommodate new evidence as it emerges. The
resource also contains a suite of decision-making
intervention algorithms based on best available
evidence in addition to research on cerebral palsy
prognosis and assessment. The purpose of providing
CP Decision is to decrease the amount of time it
takes AHPs to retrieve the highest levels of published
evidence.

(3). Negotiated education and professional development
days for AHPs at partner organisations
(implemented by the project investigators and the
organisation-based knowledge brokers) about ‘how
to’ implement or administer the current and most
effective treatment and measurement options for
cerebral palsy, using concrete and precise
descriptions of the clinical processes involved.

(4). Provision of an electronic cerebral palsy clinical
outcomes database (CP Check-Up™, provided by
Cerebral Palsy Alliance). This electronic tool will
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be used by AHPs to record routine valid and
reliable clinical measurements of participating
children and to summarise the therapeutic
interventions provided to these children. Through
instant generation of an electronic report, the tool
will provide real-time feedback about changes in
outcomes of individual children over time, guiding
evidence-based clinical decision-making to support
direct therapeutic intervention and timely referral
to ancillary services.

Outcome measures
Change in AHP behaviour (use of evidence-based out-
comes and interventions, research question 1) will be
determined in two ways:

(i). The Best Service Best Time Evaluation questionnaire
of evidence-based practice behaviours reported by
participating AHPs (adapted from Campbell et al.
[33] and Aarons [37]) will be collected on four
occasions: baseline, 6, 12 and 24 months. In addition
to participant demographics, the questionnaire
describes evidence-based practice behaviours such as
client goal setting, use of research and use of
measures to inform clinical decision-making.

(ii). Data extracted from the electronic cerebral palsy
clinical outcomes database. This tool and
associated database has been developed for the
Australian context by Cerebral Palsy Alliance, the
study comparison site, and is based on the Swedish
cerebral palsy follow-up surveillance programme
[14-16]. It is used to collate data from a range of
evidence-based outcome measures and to record
interventions provided. A minimum dataset within
the clinical outcomes database has been defined for
this project and includes elements related to the
general description of cerebral palsy type, distribution,
associated impairments, mobility and lower limb
functions, upper limb and self-care functions,
communication and swallowing abilities and
nutrition.

Children aged less than 6 years will be assessed at 6
monthly intervals; children aged 6–18 years will be
assessed at baseline, 6, 12 and 24 months. Data ex-
tracted from the clinical outcomes database to deter-
mine change in AHP behaviour will include proportion
of eligible professionals routinely contributing data,
proportion of clinical outcome measures completed per
child, proportion of cerebral palsy caseload with data
reported and comparisons between expected propor-
tions in the population who might be eligible for spe-
cific management, such as hip surveillance, and the
observed proportions receiving them.

Change in AHP evidence-based practice knowledge (re-
search question 1) will be measured using the Evidence
Based Practice and Outcome Measurement Competency
quiz [33] that has been integrated into the Best Service
Best Time Evaluation for the purposes of this study. This
knowledge quiz includes open-ended questions devel-
oped by a panel of experts and assesses AHP’s know-
ledge of reliable, valid measures used in cerebral palsy
and the current level of evidence for interventions used
for children with cerebral palsy. This measure will be
implemented at baseline, 6, 12 and 24 months.
Impact of organisational factors on implementing the

strategies (research questions 2 and 3) will be assessed
using mixed methods, including a questionnaire that eval-
uates AHP perception of the extent to which organisa-
tional factors act as supports or barriers to implementation
of evidence-based practices (Supports and Barriers
Questionnaire, adapted with permission from [38]) and
qualitatively through focus groups and interviews. Focus
groups will include three groups of participants, each with
representatives from the participating organisations: (1)
knowledge brokers, (2) clinical services managers and (3)
participating AHPs. Interviews will be conducted with se-
nior managers or chief executive officers.
Longitudinal outcomes of children with cerebral palsy

(research question 4) will be assessed using clinical data
extracted from the clinical outcomes database. Specific
musculoskeletal measurements will be modelled from
data collected at 6, 12 and 24 months.
Additional data relating to potential confounders for

uptake of evidence-based practices will be collected in-
cluding organisational characteristics such as profile of
children attending the service (multiple diagnoses or
only cerebral palsy), size and number of sites that an or-
ganisation operates from and professional characteristics
of AHPs including discipline, years of experience and
proportion with higher degrees. In addition, a record of
implementation at each site, including number and tim-
ing of recruitment of knowledge brokers and staff, days
and topics of professional development provided and
frequency of hits (number of times accessed) on the
e-library, will be kept to provide process measures for
the study.

Statistical analyses
Statistical plans addressing each specific research ques-
tion will be pre-specified, to prevent bias due to post
hoc analyses. Cross-sectional data will be examined and
reported; however, primary analyses will focus on the
longitudinal design of this study, assessing change over
time in AHP evidence-based practice behaviours and in
clinical outcomes for participating children.
Quantitative analyses will be carried out with multi-

variate statistical models such as population-averaged
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generalised estimating equations and subject-specific gen-
eralised linear and latent mixed models. These models
allow for correlated longitudinal data structures and intra-
class correlation coefficients (required due to children be-
ing clustered within AHPs and AHPs within organisations).
In addition, these models can include outcomes of mixed
types including counts, ordered and unordered responses,
and dichotomous and metric outcomes. Potential con-
founders will be examined, and study sites will be treated
as covariates to account for differing adoption of new prac-
tice rates. The significance of the covariates will be ascer-
tained with 95% confidence intervals.
Qualitative focus group and interview data will be

digitally recorded and transcribed, coded and analysed
using a grounded theory approach to thematic analysis
[39]. Themes within and between participants, and
groups of participants, will be used to understand the
feasibility and acceptability of the knowledge broker
role and aligned evidence-based practices within the
different organisations.

Estimated sample size and power of the study
Based on organisational commitment to the project, and
expected workforce changes during the course of the
study, it is anticipated that 80% of the eligible AHPs will
take part in the study (i.e. 192 participants from an esti-
mated 240 eligible AHP participants across all partner
organisations). Calculations indicate that this sample will
be sufficient to detect a difference of 6 points on the
Best Service Best Time Evaluation with >90% power.
Pre-study estimation of the number of participating

children suggests a sample size of 614 may be achieved
(80% of the 768 eligible children identified across all
partner organisations).
A 10% arithmetic difference between baseline and

subsequent child-based quality measures (e.g. range of
movement) will be able to be detected with >90% power
(where baseline percentage is around 50%; power will be
greater where the baseline percentage is smaller or larger
than 50%).

Governance and quality
Study oversight
Governance for the project will include a project steering
committee, partner organisation local advisory groups and
a data monitoring committee. The project steering commit-
tee will comprise an external chair, the chief investigators,
one associate investigator from each partner organisation,
the project manager and a consumer representative. The
steering committee will hold four face-face meetings in
the course of the project and meet monthly by teleconfer-
ence. Local advisory committees will be established in each
partner organisation. At a minimum, these committees
will include an associate or chief investigator, who also sits

on the steering committee, one knowledge broker, one
AHP leader/manager from within the organisation and a
consumer representative. These groups will oversee the
site-specific implementation of the project, identify and
ameliorate risks to implementation, ensure record keeping
associated with project implementation is maintained and
report monthly to the steering committee on project pro-
gress. A data monitoring committee will also be estab-
lished, consisting of the chief investigator, project manager
and two other members of the research team to monitor
the implementation of the project and audit data collec-
tion processes. Day-to-day management of the project will
be undertaken by a full-time project manager supported
by one part-time research assistant per state.

Data quality procedures
To ensure integrity in the management of the project
across multiple organisations and to safeguard participat-
ing AHPs and patients’ rights and the security and quality
of data, project-specific standard operating procedures will
be developed and provided to each organisation for imple-
mentation. Standards will be developed in the following
areas: procedure for consenting AHPs, procedure for con-
senting children and families, clinical data collection and
electronic data entry.
Data will be managed and analysed centrally. Site-

specific consent forms and AHP questionnaire data will be
scanned locally and hard copies forwarded to the coordin-
ating centre. AHP questionnaire data entry will be com-
pleted by state-based research assistants using standardised
spreadsheets; a minimum of 20% of questionnaire data will
be double entered to determine data quality. Child data
collected during the clinical assessment will be entered by
the assessing AHP or state-based research assistant into
the electronic cerebral palsy clinical outcomes database.
This database will provide ‘real-time’ feedback to profes-
sionals about changes in children’s status on reassessment,
flagging whether the child has lost function and requires
immediate review or is progressing as expected. This
process confers validity to both the measurement and data
entry processes, as deviation from normal parameters is
flagged in real time.

Intellectual property
The evidence library (CP Decision) and electronic data-
base are pre-existing intellectual property of the Cerebral
Palsy Alliance and have been provided as an ‘in-kind’ con-
tribution for use within this research project. Knowledge
generated within this project will be the collective
property of the research team. A publication plan will
be developed by the steering committee, including
identification of named authors based on contribution
to each manuscript and acknowledgment of all team
members and organisations.
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Dissemination
Study findings will be disseminated through publication
in peer-reviewed journals and presentation at relevant
academic and clinical conferences and forums. Key find-
ings will also be available on the study web pages [40]
and will be disseminated through partner organisations
via presentations and circulation of summaries of find-
ings. A lay summary will also be developed and circu-
lated to participating children and families.

Trial status
The study is ongoing. We have collected questionnaire data
from AHPs and conducted focus groups but have not com-
menced data cleaning or analyses. We have not yet extracted
data from the cerebral palsy clinical outcomes database.
Data collection will continue until the end of 2015.

Discussion
This project aims to reduce the research-practice gap in
provision of AHP services to children with cerebral palsy
via a multi-strategy intervention. The project has the po-
tential to influence future practice with children with
cerebral palsy. The demonstration of effective uptake of
routine clinical assessment in multiple organisations will
positively impact the implementation of outcome meas-
urement in routine practice across Australia and inter-
nationally. The use of the electronic clinical outcomes
database will support endeavours to link child outcomes
data with diagnostic data held on the Australian Cerebral
Palsy Register (ACPR). Together, these databases can en-
hance new knowledge about cerebral palsy.
With the implementation of the National Disability

Insurance Scheme (NDIS) in Australia [32], service pro-
viders are seeking evidence-based information to support
decision-making about how to distribute scarce resources,
and families are seeking information to support interven-
tion choices. This study will support the implementation
of the NDIS with knowledge about what constitutes an ef-
ficient, evidence-informed service and which allied health
interventions are currently implemented for children with
cerebral palsy in Australia. Potential cost savings from this
study include an ongoing saving in therapy dollars associ-
ated with ceasing the provision of the 20% of ineffective
services to Australians with cerebral palsy [4-6], as a result
of closing the research-practice gap. These cost savings
could be redistributed to help children currently on wait-
ing lists and used to provide effective therapies.
In the long term, this partnership project aims to embed

systems, processes and professional behaviours within or-
ganisations in the health industry that will increase the re-
sponsiveness of health services to new evidence to inform
clinical practice with children with cerebral palsy. The
research utilisation model that includes identifying
and supporting knowledge brokers, providing up-to-

date summarised evidence via electronic platforms and
routine data collection with real-time feedback will drive
long-term, population-based research and practice. It will
provide the structures and processes to successfully link
research, AHP actions and child and family outcomes
where the child has cerebral palsy.

Abbreviations
AHP: Allied health professionals; NDIS: National disability insurance scheme;
NHMRC: National Health and Medical Research Council.

Competing interests
CI, CK and MR are employed by the Australian Catholic University. The
Australian Catholic University has funded the article processing charge for
submission of this paper to Implementation Science. They have no other
competing interests. IN is employed by the Cerebral Palsy Alliance. The
Cerebral Palsy Alliance has a proprietary interest in the electronic clinical
outcomes database, CP Check-Up™. DR, NS and AH have no conflicts of
interest. HKG is a consultant to Surgeons’ Advisory Board OrthoPediatrics.

Authors’ contributions
CI has contributed substantially to the conception, design and coordination
of the study, acquisition of funding and the drafting and critical revision of
the manuscript. IN has contributed to the design of the study, is involved in
the ongoing monitoring of study progress and has critically reviewed this
manuscript. CK has contributed substantially to the coordination of the
study and the drafting and critical revision of the manuscript. NS has
contributed to the study design, acquisition of funding, project steering
and data monitoring committees and critical revision of this manuscript.
MR has contributed to the design of the study, is involved in the ongoing
monitoring of study progress and critically reviewed this manuscript. AH
has contributed to the design of the study and critical review of this
manuscript. HKG has contributed to the design of the study and critical
review of this manuscript. DR has contributed to the design of the study, is
involved in the ongoing monitoring of study progress and has critically
reviewed this manuscript. All authors read and approved the final
manuscript.

Acknowledgements
This project is funded by the Australian National Health and Medical Research
Council (APP1055278) and receives financial and substantial in-kind support from
each of our partners: Cerebral Palsy Alliance, St Giles Society, Novita Children’s
Services, Yooralla and Kids Plus. We acknowledge and thank all of our participating
AHPs as well as the children and families who are taking part, the Steering
committee, including Michael Debinski (Chair) and Sharon Cutrale (consumer
representative), the members of our Local Advisory Committees and Dr. Michael
Coory for his contributions to the original project design.

The ‘Cerebral Palsy Check Up: Providing the best service at the best
time’ project group is:
Chief investigators
Prof. Christine Imms, BAppSc(OT); MSc; PhD; Australian Catholic University
Prof. Iona Novak, Cerebral Palsy Alliance, BAppSc(OT); MSc (Hons); PhD;
University of Notre Dame
Prof. Dinah Reddihough, Murdoch Childrens Research Institute
Prof. Nora Shields, La Trobe University
Prof. H. Kerr Graham, MD; FRCS(Ed); FRACS; Orthopaedic Department, Royal
Children’s Hospital, Melbourne

Associate/partner investigators
Dr. Adrienne Harvey, Victorian Paediatric Rehabilitation Service
Dr. Melinda Randall, Australian Catholic University, Murdoch Childrens
Research Institute
Dr. Petra Karlsson and Ms. Hayley Smithers-Sheedy, Cerebral Palsy Alliance
Ms. Sarah Foley, Kids Plus Foundation
Dr. Elspeth Froude, Australian Catholic University, St Giles
Dr. Lyndsay Quarmby, St Giles
Dr. Angela Crettenden and Ms. Kerry Evans, Novita Children’s Services
Mr. Ashley Creighton and Ms. Meredith Fordyce, Yooralla

Imms et al. Implementation Science  (2015) 10:16 Page 7 of 8



Project manager and research assistants
Dr. Claire Kerr, Australian Catholic University
Mahek Dudhwala, Australian Catholic University
Madeline Rowell, St Giles
Kanchana Pathirana, Elsa Reuter and Dr. Annemarie Wright, Novita Children’s
Services
Richard Barclay, Cerebral Palsy Alliance

Author details
1Australian Catholic University, 17 Young Street, Fitzroy, Melbourne 3065,
Australia. 2Cerebral Palsy Alliance, Frenchs Forest, PO Box 6427, NSW 2086
Sydney, Australia. 3School of Medicine, University of Notre Dame Australia,
Broadway, PO Box 944, 2007 Sydney, Australia. 4La Trobe University,
Kingsbury Drive, Bundoora 3086, Victoria, Australia. 5Northern Health, 1231
Plenty Road, Bundoora 3083, Victoria, Australia. 6Victorian Paediatric
Rehabilitation Service, Murdoch Childrens Research Institute, 50 Flemington
Road, Parkville 3052, Australia. 7Hugh Williamson Gait Laboratory, Royal
Children’s Hospital, Parkville, Australia. 8University of Melbourne, Parkville,
Australia. 9Murdoch Children’s Research Institute, Parkville 3052, Australia.

Received: 27 November 2014 Accepted: 23 December 2014

References
1. Rosenbaum P, Paneth N, Leviton A, Goldstein M, Bax M. The definition and

classification of cerebral palsy. Dev Med Child Neurol. 2007;49:1–44.
2. Cans C, De-la-Cruz J, Mermet MA. Epidemiology of cerebral palsy. Paediatr

Child Health. 2008;18(9):393–8.
3. Access Economics. Economic impact of cerebral palsy in Australia in 2007. 2008
4. Rodger S, Brown T, Brown A. Profile of paediatric occupational therapy

practice in Australia. Aust Occup Ther J. 2005;52:311–25.
5. Saleh MN, Korner-Bitensky N, Snider L, Malouin F, Mazer B, Kennedy E, et al.

Actual vs. best practices for young children with cerebral palsy: a survey of
paediatric occupational therapists and physical therapists in Quebec,
Canada. Dev Neurorehabil. 2008;11(1):60–80.

6. Flores-Mateo G, Argimon JM. Evidence based practice in postgraduate
healthcare education: a systematic review. BMC Health Serv Res. 2007;7:119.

7. Dobson F, Boyd R, Parrott GR, Nattrass GR, Graham HK. Hip surveillance in
children with cerebral palsy: impact on the surgical management of spastic
hip disease. J Bone Joint Surg Br. 2002;84-B:720–6.

8. Soo B, Howard JJ, Boyd RN, Reid SM, Lanigan A, Wolfe R, et al. Hip
displacement in cerebral palsy. J Bone Joint Surg Am. 2006;88(1):121–9.

9. Wynter M, Gibson N, Kentish M, Love SC, Thomason P, Graham HK.
Consensus statement on hip surveillance for children with cerebral palsy:
Australian standards of care. In: The Royal Children’s Hospital Melbourne,
Queensland Government Queensland Health, Government of WA,
Department of Health; 2008

10. Wynter MGN, Kentish M, Love SC, Thomason P, Willoughby K, Graham HK.
Australian Hip Surveillance Guidelines for children with Cerebral Palsy 2014.
2014; http://www.aacpdm.org/UserFiles/file/IC292.pdf.

11. Connelly A, Flett P, Graham HK, Oates J. Hip surveillance in Tasmanian
children with cerebral palsy. J Paediatr Child Health. 2009;45(7–8):437–43.

12. Kentish M, Wynter M, Snape N, Boyd R. Five year outcome of state-wide hip
surveillance of children and adolescents with cerebral palsy. J Pediatr
Rehabil Med. 2011;4(3):205–17.

13. Hagglund G, Alriksson-Schmidt A, Lauge-Pedersen H, Rodby-Bousquet E,
Wagner P, Westbom L. Prevention of dislocation of the hip in children with
cerebral palsy: 20-year results of a population-based prevention programme.
Bone Joint J. 2014;96-b(11):1546–52.

14. Hagglund G, Andersson S, Duppe H, Lauge-Pedersen H, Nordmark E, Westbom
L. Prevention of severe contractures might replace multilevel surgery in
cerebral palsy: results of a population-based health care programme and new
techniques to reduce spasticity. J Pediatr Orthop B. 2005;14(4):269–73.

15. Hagglund G, Andersson S, Duppe H, Lauge-Pedersen H, Nordmark E, West-
bom L. Prevention of dislocation of the hip in children with cerebral palsy.
The first ten years of a population-based prevention programme. J Bone
Joint Surg. 2005;87(1):95–101.

16. Hagglund G, Lauge-Pedersen H, Wagner P. Characteristics of children with
hip displacement in cerebral palsy. BMC Musculoskelet Disord. 2007;8:101.

17. Hammel J, Finlayson M, Kielhofner G, Helfrich CA, Peterson E. Educating
scholars of practice: an approach to preparing tomorrow’s researchers.
Occup Ther Health Care. 2002;15(1–2):157–76.

18. Graham ID, Logan J, Harrison MB, Straus SE, Tetroe J, Caswell W, et al. Lost in
knowledge translation: time for a map? J Contin Educ Health Prof. 2006;26(1):13–24.

19. Haines A, Kuruvilla S, Borchert M. Bridging the implementation gap
between knowledge and action for health. Bull World Health Organ.
2004;82(10):724–31. discussion 732.

20. Sitzia J. Barriers to research utilisation: the clinical setting and nurses
themselves. Intensive Crit Care Nurs. 2002;18(4):230–43.

21. Novak I, McIntyre S. The effect of education with workplace supports on
practitioners’ evidence-based practice knowledge and implementation
behaviours. Aust Occup Ther J. 2010;57(6):386–93.

22. Sitzia J. Barriers to research utilization: the clinical setting and nurses
themselves. Eur J Oncol Nurs. 2001;5(3):154–64.

23. Forsetlund L, Bjorndal A, Rashidian A, Jamtvedt G, O’Brien MA, Wolf F, et al.
Continuing education meetings and workshops: effects on professional practice
and health care outcomes. Cochrane Database Syst Rev. 2009;2, CD003030.

24. Grimshaw JM, Shirran L, Thomas R, Mowatt G, Fraser C, Bero L, et al.
Changing provider behavior: an overview of systematic reviews of
interventions. Med Care. 2001;39(8 Suppl 2):II2–45.

25. Clarke N. The impact of in-service training within social services. Br J Soc
Work. 2001;31:757–74.

26. McCluskey A, Lovarini M. Providing education on evidence-based practice
improved knowledge but did not change behaviour: a before and after
study. BMC Med Educ. 2005;5:40.

27. Stevenson K, Lewis M, Hay E. Does physiotherapy management of low back
pain change as a result of an evidence-based educational programme?
J Eval Clin Pract. 2006;12(3):365–75.

28. Cheater FM, Hearnshaw H, Baker R, Keane M. Can a facilitated programme
promote effective multidisciplinary audit in secondary care teams?
An exploratory trial. Int J Nurs Stud. 2005;42(7):779–91.

29. Dizon JM, Grimmer-Somers K. Complex interventions required to
comprehensively educate allied health practitioners on evidence based
practice. Adv Med Educ Pract. 2011;2:105–8.

30. Mendel P, Meredith LS, Schoenbaum M, Sherbourne CD, Wells KB.
Interventions in organizational and community context: a framework for
building evidence on dissemination and implementation in health services
research. Adm Policy Ment Health. 2008;35(1–2):21–37.

31. Haynes B, Haines A. Barriers and bridges to evidence based clinical practice.
BMJ. 1998;317(7153):273–6.

32. Squires JE, Sullivan K, Eccles MP, Worswick J, Grimshaw JM. Are multifaceted
interventions more effective than single-component interventions in
changing health-care professionals’ behaviours? An overview of systematic
reviews. Implement Sci. 2014;9:152.

33. Campbell L, Novak I, McIntyre S, Lord S. A KT intervention including the
evidence alert system to improve clinician’s evidence-based practice
behavior–a cluster randomized controlled trial. Implement Sci. 2013;8:132.

34. Greenhalgh T, Robert G, Macfarlane F, Bate P, Kyriakidou O. Diffusion of
innovations in service organizations: systematic review and
recommendations. Milbank Q. 2004;82(4):581–629.

35. Effective Practice and Organisation of Care Group (EPOC). What study
designs should be included in an EPOC review and what should they be
called? In Cochrane Database. Cochrane Database; 2012.

36. Campbell L, Novak I, McIntyre S. Effectiveness of providing evidence-based
practice education with workplace supports for changing health
professionals decision-making and outcomes of care: an evaluator-blinded
randomised controlled trial. Aust Occup Ther J. 2011;58(S1):120.

37. Aarons GA. Mental health provider attitudes toward adoption of evidence-
based practice: the Evidence-Based Practice Attitude Scale (EBPAS). Ment
Health Serv Res. 2004;6(2):61–74.

38. Rivard LM, Russell DJ, Roxborough L, Ketelaar M, Bartlett DJ, Rosenbaum P.
Promoting the use of measurement tools in practice: a mixed-methods
study of the activities and experiences of physical therapist knowledge
brokers. Phys Ther. 2010;90(11):1580–90.

39. Charmaz K. Constructing grounded theory: a practical guide through
qualitative analysis. London: Sage Publications; 2014.

40. Cerebral Palsy Check-Up: Providing the best service at the best time.
[http://www.acu.edu.au/about_acu/faculties,_institutes_and_centres/
health_sciences/schools/allied_health/research/research_projects/
cp_check_up_providing_the_best_service_at_the_best_time]

Imms et al. Implementation Science  (2015) 10:16 Page 8 of 8

http://www.aacpdm.org/UserFiles/file/IC292.pdf
http://www.acu.edu.au/about_acu/faculties,_institutes_and_centres/health_sciences/schools/allied_health/research/research_projects/cp_check_up_providing_the_best_service_at_the_best_time
http://www.acu.edu.au/about_acu/faculties,_institutes_and_centres/health_sciences/schools/allied_health/research/research_projects/cp_check_up_providing_the_best_service_at_the_best_time
http://www.acu.edu.au/about_acu/faculties,_institutes_and_centres/health_sciences/schools/allied_health/research/research_projects/cp_check_up_providing_the_best_service_at_the_best_time

	Abstract
	Background
	Methods/Design
	Discussion
	Trial registration

	Background
	Conceptual framework
	Overall purpose and hypotheses

	Methods/design
	Research design
	Participants and recruitment
	Ethics
	Intervention
	Outcome measures
	Statistical analyses
	Estimated sample size and power of the study

	Governance and quality
	Study oversight
	Data quality procedures
	Intellectual property
	Dissemination

	Trial status
	Discussion
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	The ‘Cerebral Palsy Check Up: Providing the best service at the best time’ project group is:
	Author details
	References

