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SCENE SETTING

Increased policy focus on ensuring/accelerating ‘translation’ (ie.
Implementation) of proven interventions into routine clinical practice

Evidence that this is not occurring, or occurring too slowly

Evidence that traditional strategies of practice change/quality
Improvement (eg. guidelines, training):

— have limited/no effect on clinician implementation of proven
Interventions into clinical care

— fail to adequately address barriers to changing clinician care delivery
behaviours



SCENE SETTING

* Implementation Science “.... the [scientific] study of
[behavioural] methods and strategies to promote [clinician]
uptake and integration of interventions that have proven
effectiveness, into routine clinical practice...’

« 2018 HPREP
— Duff and Wolfenden: ‘Implementation Science’

— Implementation Science is a diverse area of scientific
endeavour



Describe/ explore an idea or
phenomenon to make hypotheses or
Improve understanding.

Describe/
Explore

Develop

Act

Test

Explain

Qualitative Methods; Surveys; Network
Analysis; Mixed Methods.

Create a ‘knowledge tool’ that Design Methods (Design Thinking);
synthesises best evidence into a usable Delphi; Co-design Methods; Quality
product. Improvement

Implement best available evidence using Action Research; Knowledge
local practice knowledge. Translation; Quality Improvement .

Experimental (C-RCT, Stepped Wedge);
and Quasi Experimental (ITS, Before-
and-After).

Test whether an intervention produces
an expected practice change outcome.

Develop a theory to explain the Qualitative Methods; Realist Evaluation;
relationship between concepts and/or Experimental (SMART RCT); Hybrid
events. Trials.
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SCENE SETTING

* Implementation Trials

— Provide evidence of the effect of intervention strategies on
clinician uptake of evidence-based practice, and quality of
health care

— Increasing researcher and funder interest given increasing
focus on insufficient translation of evidence into clinical
practice



SCENE SETTING

* Implementation Trials

— Differ in a number of design/methods respects relative to ‘therapeutic’
trials

— Have been criticised due to inconsistent/lack of scientific rigour in
designs, methods, outcomes, inconsistent terminology, poor reporting,
limited use of theory

— Rapid development of theories, methods, measures and reporting
standards

— Lack of awareness/understanding of relevant methods by researchers



SCENE SETTING

e Purpose of this presentation

— ‘How to...” conduct an implementation trail
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How to conduct an
implementation trial

socia Luke Wolfenden
kwa d @h ehealth.nsw.gov.au




Terminology

Terms Definitions

Implementation is commonly defined as the study of methods and strategies to promote the uptake and
science integration of interventions that have proven effective into routine practice or policy, with the
aim of improving health.

Implementation Methods or techniques used to enhance the adoption, implementation, and sustainability of a
strategies clinical program or practice

Implementation The effects of deliberate and purposive actions to implement new treatments, practices, and
outcomes services.

Implementation Tests the effects of implementation strategies on implementation outcomes
trial




How do implementation trials differ from
conventional clinical trials?

CONVENTIONAL CLINICAL TRIALS IMPLEMENTATION TRIALS

Efficacy of the intervention is not known Efficacy of the intervention is known

Assesses impact of intervention e.g., Effectiveness of implementation strategy is not known
* Atherapy, surgical procedure, medication, public Assesses impact of implementation strategies e.g

health program
o audit and feedback, training, reminders

Outcomes e.g.,

o Patient measures Outcomes e.g.,

o Quality of health care

o Disease measures
o Use of clinical practice guidelines

° etc
° efc




How do implementation trials differ from
conventional clinical trials?

l Conventional clinical trials l
: Implementation Outcomes
Intervention ;
strategies
Implementation Employee behaviour
Workplace-based policies System organisation, Measures of the fidelity of Measures of employee
and practices to promote environmental, individual implementation of targeted health behaviour or weight
health AL oMK BIERSREION V) workplace-based policies status
‘ facilitate implementation of and practices ‘
workplace-based policies
and practices by workplaces
and their staff
Examples
Examples Examples Examples . Di intak
* Healthy cafeteria offerings + Educational meetings *  Stoff surveys o ‘Physicol activity
*  Non-smoking oreos *  Financial incentives * Environmental observotions . Tod
*  Environmental prompts for *  Audit and feedback :‘;’::Z; ;t':p,eexmm'- a',, of +  Alcohol use
physical activity «  Communities of proctice policies ond proctices o Rt
* Assessed via anthropometry,
observation, acceferometry
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When is an implementation trial warranted?
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Recommendations for conducting a
implementation RCT

An international group of experts in gl 101 R 2885019 922 BMC Public Health
implementation science was assembled from
the UK, Canada, the US and Australia

STUDY PROTOCOL Open Access

A cluster randomised controlled trial of an  ®

Synthesis of seminal methods and intervention to increase the

- - implementation of school physical activity
implementation texts policies and guidelines: study protocol for

: : : ST the physically active children in education
Guide to be applicable to diverse disciplines (PACE) study

I n CI u d I ng m ed I CI n e) a I I I ed h ea |th) m e nta | h ea |th Nicole Nathan'“'(@, John Wiggers'*, Adrian E. Bauman™, Chris Rissel™, Andrew Searles®, Penny Reeves™,

d b | . h I h Christopher Oldmeadow®, Patti-Jean Naylor®, Angle L. Cradock'®, Rachel Sutherland ', Karen Gillham',
a n p U IC e a t Bernadette Duggan'’, Sally Chad'?, Nicole McCarthy'#, Matthew Pettett', Rebecca Jackson, Kathryn Reilly',

Vanessa Herrmann', Kirsty Hope™, Adam Shoesmith™ and Luke Wolfenden'#

Focus on issues most relevant (unique) to preewe
H H H Background: | attermpt to | 2 children's physical activity levels ) its have Introduced polickes specifying
implementation trials — assumes knowledge of B P e e 3 b TR P B AN ek Do thi tha L cheok Ty ™

Jurisdictions fall to implement these policles, This study will assess the effectiveness of a multi-component implementation

eX i Sti n g re CO m m e n d at i O n S fo r- rigo r-o u S RCTS strategy on Increasing the minutes of planned physical activity scheduled by primary school teachers each week.

Methods: A cluster randomised controlled ial will be conducted in 62 primary schools in the Hunter New England region
of New South Wales, Australia. Schools will be randomly allocated to receive elther a multi-component iImplementation
strategy that Includes; obtalning executive suppart, training Inschool champlons, provision of taols and resources,

F I I h | H I I implernentation prompts, reminders and feedback; or usual practice, The study will employ an effectiveness:
O OWS p a p e r C ro n O Og I Ca y Implementation hybrld deslgn, assessing both policy Implementation and Individual (student) behavioural outcomes, The

primarv trial outcorne of mean minutes of phvsical activity scheduled by classroom teachers across the school week will be




Ethics

Multi-level, naturalistic nature of implementation trials can complicate ethical considerations.

Is a trial necessary
° Equipoise (genuine uncertainty regarding therapeutic benefits of the trial arms

Who is consent required from
o Patient?
> Provider / clinician?
o Health administrators / managers (gate keepers)?

The Ottawa Statement on the ethical design and conduct of cluster randomised trials addresses
many of the issues often encountered by implementation trials

Weijer, et al. (2012). The Ottawa statement on the ethical design and conduct of cluster randomized trials. PLoS medicine, 9(11), e1001346.




Statement of trial aim

Primary aim:
o Seek to assess the effects of an implementation strategy on the implementation
outcome of greatest importance

Secondary aims:
o Seek to assess the effects of other implementation strategies considered important

Hypotheses should be:

o Testable research questions specifying magnitude of effect of implementation strategy
on each primary trial outcome

o Superiority trial vs equivalence trial vs non inferiority trial




Statement of trial aim

Aims - a precise statement of which includes information about the population, implementation
strategy, comparison and outcome under investigation

Standards for reporting implementation studies (STaRl) guidelines recommend distinguishing clearly
between the aims of the implementation strategy and the therapeutic intent of the intervention
that is being implemented

For example “The aim of the study was to assess the effectiveness of audit and feedback
(implementation strategy), relative to usual care (comparison) in improving clinician provision of
nicotine replacement therapy (implementation outcome) to inpatients of a cardiac ward
(population).




Effectiveness-Implementation hybrid
designs

Have a dual focus on:
o The clinical effectiveness of the intervention

> The effect of the implementation strategy on an implementation outcomes.

Represent a way of
o Confirming trial effects on patient level outcomes
o Harvesting information to support implementation across trials at various translation stages

For example “The aim of the study was to assess the effectiveness of audit and feedback (implementation
strategy), relative to usual care (comparison) in improving clinician provision of nicotine replacement therapy
(implementation outcome) to inpatients of a cardiac ward (population) to support smoking cessation
(therapeutic intent of the intervention).

Nathan, 2019: “The aim of the trial was to assess the effectiveness of a multi-strategic intervention to increase
implementation of a state-wide healthy canteen policy. The impact of the intervention on the energy, total fat,
and sodium of children’s canteen purchases and on schools’ canteen revenue was also assessed.”




Effectiveness-implementation hybrid

designs: characteri

stics

Type 1

Type 2

Type 3

Research aims

Primary: To assess the effectiveness of a clinical
or public health intervention on individual
patient or population health outcomes
Secondary: To describe characteristics of the
intervention, implementation strategy or
broader implementation context to inform
future implementation efforts

Co-Primary :

i) To assess the effectiveness of a clinical
or public health interventions on
individual patient or population health
outcomes; and,

ii) to assess the effects of a strategy to
implement a clinical or public health
intervention on implementation
outcomes.

Primary: to assess the effects of a
strategy to implement a clinical or
public health intervention on
implementation outcomes.
Secondary: To describe individual
or population health outcomes
associated with implementation of
an intervention.

Sample

Primary: individual patients or community
members

Secondary: clinicians, policy makers or service
providers responsible for implementation or
delivery of the intervention; and/or patients or
community members that have been exposed to
the intervention.

Both individual patients or community
members; and clinicians, policy makers or
service providers responsible for
implementation

Primary: clinicians, policy makers or
service providers responsible for
implementation or delivery of the
intervention

Secondary: individual patients or
community members




Effectiveness-implementation hybrid

designs: characteri

stics

Type 1

Type 2

Type 3

Research aims
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AN IMPLEMENTATION TRIAL

Secondary: To describe characteristics of the
intervention, implementation strategy or
broader implementation context to inform
future implementation efforts

Co-Primary :

i) To assess the effectiveness of a clinical
or public health interventions on
individual patient or population health
outcomes; and,

ii) to assess the effects of a strategy to
implement a clinical or public health
intervention on implementation
outcomes.

Primary: to assess the effects of a
strategy to implement a clinical or
public health intervention on
implementation outcomes.
Secondary: To describe individual
or population health outcomes
associated with implementation of
an intervention.

Sample

Primary: individual patients or community
members

Secondary: clinicians, policy makers or service
providers responsible for implementation or
delivery of the intervention; and/or patients or
community members that have been exposed to
the intervention.

Both individual patients or community
members; and clinicians, policy makers or
service providers responsible for
implementation

Primary: clinicians, policy makers or
service providers responsible for
implementation or delivery of the
intervention

Secondary: individual patients or
community members
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“The aim of the trial was to assess the
effectiveness of a multi-strategic intervention to
increase implementation of a state-wide healthy
canteen policy. The impact of the intervention on
the energy, total fat, and sodium of children’s
canteen purchases and on schools’ canteen
revenue was also assessed.”

Naxbhan er ol S8C Publc Hoolth (207 1x70

Background

Physical inactivity is the fourth leading cause of death
worddwide [1] and s estimated to be responsible for ap
proximately 6-10% of all non-com icable deaths or
57 milbon deaths globally [1]. International physical ac-
tivity guidelines recommend that children aged 517
years accumulate at least 60 min of modents to vigorous
physical activity (MVPA) each day [2]. However, data
from the United States (LIS}, United Kingdom (U.K)
and Australia suggest only a third of primary school
aged children meet these guidelines [3-5]. As child
physcal activity patterns track into adulthood [4, 6], en
suring children are sufficiently physically active has been
wdentified 2s a public health priority (7]

Schools are a key setting jor the promotion of physical
activity in children [6] a5 they provide convenient acoess
to the majority of young people and possess the neces-
sary facilities, personnel and ethos © engage children in
activity [6]. Furthermons systematic reviews have found
that interventions that increase oppoctunities to be
physically active during the schoa day through regular
quality physical education {PE), sport or physical activity
in the dassroom are effective in increasing children’s
MVPA [8]. For example, reviews of school sport [9] and
other structured activities in clss such a\erpsrn’s
[10] have been shown to provide students with p
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priority of the policy in the school), “social influences”
{eg. support from school boards), and Skills' (eg.
teachers” ability to nnplctnrnl the policy). Without the
ovision of mmpls pport to schools to
overmome  these barnens, l.hg potential benefits  of
school-based physical activity policies on childrens
bealth will not be realised [18]. However, there is little
evidence regarding the most effective strategies to over-
come these bamiers and enhance implementation of
physical activity policies in schools. A recent Cochrane
rview of the impact of implementation interventions in
schools identified only one controlled trial in primary
schools of a strategy to support the implementation of
school physical activity policies [19]. The mndomised
trial undertaken in seven US schools in 1998 aimed to
enhance the quantity and quality of PE lesons by com
mring the tmining of chsmom teachers {whom e
ceived on-site training, intensive on-going techmnical
asistance, modelling, audit and feedback, resources and
caalition building support) to specialist PE teschers to
contrel to improve teaching practices in PE lessons,
Based on observational data of PE lesons, the study e
ported a significant imp ent in impl ntation
compared to control during the 3-year intervention
period, however this was not sustained once the inten-

tially 30mins of activity per day. As such, many gow:rn
ments have released guidelines or policy mandating
minimum accumulbsted periods each week that pnimary
schools are to schedule structured activity for children
[11-14)

Despite the benefits of implementing such polices, re-
search suggests that intemationally most schools fail to
implement physical activity policies at scale. For ex
ample, the 2014 physical activity repornt cand for Ireland
found that, based upon an audit of timetabled weekly PE
of 419 schools, only 17% were providing the compulsory
2h of PE per week [13]. Similady, 2 2011 US. study that
undertook observations of 154 PE lessons found that
only 3% of schools were compliant with mandated state
policies that require 100 min of PE be taught each week
[15]. A 2011 study found that only 43% of Canadian pri
mary school teachers rmeported implementing  the
mandatory daily 30-min physical activity policy [14]
Furthermore a2 2013 study, using 64 independent ob
servers placed within Australian prinmary schoaol classes
for 9weeks bund only 13% of classes routinely engaged
in physical activity during class time [16].

A recently published systermatic review [17] of 17
qualitative and quantitative studies identified that pri
mary schools face 2 number of bamiers to the imple-
mentation of planned physical activities which relate to
‘environmental context and e s (eg. availbility
of equipment, time or staff ), goalk’ (eg. the perceived

sSive support was vescd

The lack of evidence of effective strategies and their
relative cost to support the impl niation of physical
activity pohca represents 2 signi ped

South \I'.lhs (P&W’) Government School Sport and
Physical Activity Policy. As a secondary outcome of the
trial, the study will assess the effectivensss of scheduled
physical activity on children’s activity levels.

Methods

The study methods will be reported in accordance with
the CONSORT stat nt for ch mndomised con-
trolled trials [20f and the Standerds for Reporting Imple

mentation Studies (StaRl) statement [21].

Context

In 2015 the NSW Department of Education (DoE)
amended its Sport and Physical Activity Policy (here
after “policy”) [11]. requiring students from Kindergarten
to Year 10 to participate in 2 minimum of 150 min (in-
creased from 120 min) of planned modemte with some
Planned physical activity inclodes time spent in PE, sport
and other structured activities that s inclusive of all



Sampling, recruitment
and retention strategies




Strategies to improve trial participation
or reduce participant attrition

Implementation trials often require participation at multiple levels
o Participating organisation
o Staff (e.g., clinicians or school teachers)
o Patients

Samples should be naturalistic, emphasise external validity.

Motivations and capacity are different for
o Managers of these organisations vs patients

Engage potential trial organisational ‘sites’ through co-production processes




Selecting
research design




Considerations of RCTs for assessing the
effects of implementation interventions

Description Strengths Limitations Considerations
Trials using random assignment

RCT e  An efficient trial design e  May have low external validity. e Most appropriate when there

e  Protects against most threats (Mercer et al., 2007) is low risk of contamination of
Units (e.g. hospitals or patients) to internal validity: ambiguous (Mazzucca et al., 2018) implementation strategies or
are randomly assigned to receive a temporal precedence, e Time consuming and their effects on the
treatment (implementation selection, history, maturation, expensive (Eccles et al., 2003) comparison group and where
strategy) or an alternative testing, instrumentation, e Risk of contamination between external, random allocation is
condition (e.g. usual practice or regression to the mean.” individuals randomized to one ethically justifiable and
control). (Mercer et al., 2007) condition to the comparison acceptable to stakeholders
Measurement of outcomes is e Decreases selection bias and condition when randomised (Brown et al., 2017)
undertaken on the same unit that minimises confounding due to from the same group (Crespi,
is randomised unequal distributionin a 2016).

chosen population e  Acceptability and ethical issues

that can arise when individuals
in the same group are treated
differently (Crespi, 2016).




Considerations of RCTs for assessing the
effects of implementation interventions

Description Strengths Limitations Considerations

Trials using random assignment
Cluster RCT e Canreduce the risk of e  With small numbers of clusters e  Most appropriate when

implementation strategy there is an increased contamination is likely from

Units (e.g. hospitals) representing contamination. probability of non-equivalence individual allocation, and when
groups (e.g. patients) arerandomly e  With large number of clusters of groups which may confound there is sufficient number of
assigned to receive a treatment the design provides a robust effect estimates clusters (e.g hospitals) for
(implementation strategy) or an assessment of intervention e Logistically challenging, time allocation —as a rule of thumb
alternative condition (e.g. usual effects consuming and expensive 10 units per arm.
practice or control). e Can be some logistical and cost (Eccles et al., 2003)
Measurement of outcomes is efficiencies of undertakingthe e  Not as statistically efficient as
undertaken on group members trial at a group level (Crespi, an individual RCT. Sample sizes
(e.g. patients) 2016) for cluster RCTs need to be

inflated to adjust for
clustering.” (Grimshaw
Chapter)

e Asindividuals are consented
after randomization in cluster
RCTs, there is the potential for
selection bias.




Considerations of RCTs for assessing the
effects of implementation interventions

Description Strengths Limitations Considerations
Trials using random assignment
Stepped wedge RCT e Canreduce the risk of Is likely to require substantially longer Most appropriate for

Following a baseline period
(comparison phase), an
implementation strategy is
sequentially provided to
clusters. The order in which
the different cluster are
assigned to receive the
implementation strategy is °
randomised. Over time all

units will have received
implementation support

(Brown & Lilford, 2006).
Measurement of outcomes is
undertaken on the same unit
that is randomised

implementation strategy
contamination.

Each cluster serves as its own
control (within-cluster) and can
be compared with the
performance of other sites
(between-cluster). (Landsverk
et al., 2017)

Is consistent with processes of
rolling out new innovations in
health service which may
improve feasibility and
acceptability of the design to

stakeholders (Shah et al., 2015).

trial duration than RCT or CRCT designs
as implementation strategy is delivered
sequentially (Brown & Lilford, 2006).
Logistically challenging, time consuming
and expensive (Shah et al., 2015)
Repeated measurement of outcomes at
each interval can be prohibitive unless
routinely collected data is available.
Methodological complexities to power
calculations and analyses. (Shah et al.,
2015) (Hussey & Hughes, 2007)

May not be suitable for testing
implementation strategies where effects
are not expected for some time (until
more than one time interval after the
intervention is introduced) (Hussey &
Hughes, 2007)

evaluating strategies to
implement a proven
evidence based
intervention, (i.e., in cases
where there is a lack of true
collective equipoise about
the merits of the
intervention) (Hussey &
Hughes, 2007), where it
may be unethical withhold
intervention, where there is
a limited number of
clusters, where routinely
collected data is available
for outcome assessment,
and where staged delivery
of implementation support
is preferable.



“The study employed a randomised trial design.
Primary schools (those catering for children aged
5-12 years) in the Hunter region of NSW,
Australia, with a canteen were randomised to
receive a 12—-14-month, multi-strategic
implementation intervention or to a no
intervention control group.”

Naxhan of ol BMC Publc Hanlth (20w v

children and is part of their regular programming and
plnning To support primary school teachers mest the
policy requirements, the research team will target in
creases in planned physical activity across the three areas
identified by the policy, that is; i) PE- teachers will be
supported to programme PE thmughout the school week
by developing a scope and sequence for each school
stage {K-2;3-4; 5-6) and deliver active, ¢ fective and en
joyable PE. ii) Sport- teachers will be supported ©
programme sufficient time for sport and maximise stu-
dent activity via strategies to improve student perticipa-
tion and enjoyment @i} Other structured activities-
teachers will be supported to integrate short-bouts of ac-
tivity into class routines eg. energisers [10] or active les-
sons |22]. Energisers are short chsmoom-hesed physical
activities that break-up stting time by getting students
to engage in short bursts ie 3-5 min of MVPA involv-
ing no equipment. Active lessons integrate physical ac-
tivity into another subject area by making the traditional
lesson more active, for example, getting students to skip
23 they recite their times tables.

Hee’, The trial will assess between-group differences in
the mean minutes of scheduled weeldy physical activity
with data callected at baseline (Oct 2017- Feb 2018),
a2nd immediately ollowing the delivery of the implemen-
tation strategy (Oct-Dec 218). To determine the
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Jonger-term sustainability data will be calected approsd-
mately & months bllowing completion of the implemen-
tation strategy (Aprl-June 2019) (see Fig 1)

Participants and recruitment

Schoals

All government and Gatholic schools in the study region
(approximately 90% of all schools) will serve as the sam-
pling frame. Schools participating in another physical ac-
tivity intervention, schools with both primary and
secondary students (ie. centml schook) and schook
catering exclusively for children with special needs will
be excluded. School principals will be provided with a2
study information package and asked to provide written
informed consent. Recruitment will continue antil the
ample of schools have consented.

Teachers

Following principal consent, a member of the resarch
team will attend 3 school staff meeting to provide
teachers with 2 bref overview of the purpose of the
study and to answer any questions teachers may have.
Consenting teachers will be invited to complete a paper
survey during the week of their school’s scheduled data
collection visit which will include a log-book of their
class scheduled physical activity.

Students

As the effect of scheduling physical activity on children’s
physical activity has been established in 2 previous pilot
of this study [23] for pragmatic reasons only a subset of
school students ie thote in grades 2 and 3 will be in-
vited to take pant in the accelerometer data collection

-
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Selecting
theories & frameworks




Using theory and frameworks

Implementation trials should include an explicit
programme theory that details the rationale and
assumptions about the mechanisms linking
implementation strategy (and intervention), processes
and inputs to trial outcomes.

o Informal theory - understandings of the problem and its
determinants through experience/ tacit knowledge.

° Formal behavioural or implementation theories or
frameworks

Program theory is the skeleton for trial evaluation

Nathan o ol S8C Public Haolth RoTs) 1970

component of the trial. An information package will be
sent to parents of students in participating schools en-
couraging them to discuss the study procedurss with
their child and to invite study participation. Two weeks
following distribution of the inbrmation packages, par-
ents who have not returned a consent form will be tele-
phoned by safl employed through the school and asked
if they would like to consent to child participation.

Parents

Parents of students in grades 2 and 3 who consent to
have their child participate in data collection will be in-
vited to complete a telephone survey regarding the phys-
ical activity and wellbeing of their chikiren. Parents who
are interested in completing the survey will be asked 10
include their telepbhone number on their child’s consent

form.

Randomisstion and blinding
Following lnseline data collection, an indepensdent stat-
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barriers to the BOW and TDF. Potential behaviour
change technigques and implementation strategies wers
then identified Following consultation with an advisory
group i g of, imple i and health behav-
jour scientists, physical activity experts, teachers, princi-
pak and senior govemment policy makers (who will
oversee delivery of the study) the proposed implementa-
tion ﬂra!.epen were pvresmnled and discussed. To be in-
cluded, strateg were abo assessed
against the AF!;AS!—. criteria [25], a systematic approach
for considering contextual factors during the selection of
implementation strategies, which includes: Affordability
{can be delivered on budget), Practicality (is f=asible to
deliver), Efectivensss and cost-effectivenss {it works),
Acceptability {to the school comummity), Side-effects/
safety (Do negative comnsequences), Equity (no groups
dimadvantaged in particular Aboriginal or Tomres Strait
Islander communities). The selected implementation
strategies have previously been utilised by members of
the research team to successfully change the health pro-

istician will set-up block rand i using a

terised mndom nomber function to randomise ::hudl
ina 1:1 mtio to either an intervention or control group.
Block rand.omnanon will ensere group allocation is ap-
pr ly equal Al will be stratified by the
geographic (rural vs urban) location of the school given
the aszociation with implementation of schoao physical
activity policiex or practices [24]. Allocation will follow
bascline data collection. Due to the nature of the inter
vention schod stafl will be aware of school group alloca-
tion. Whilst all efflorts will be made to keep data
colectors Hinded to group allocation, due to the
provision of some resources to schools (eg. manuals)
they may become aware of group allocation during at-
tendance at the school for folow-up data collection.
Data entry staff will be blinded.

t e 1 til ined ol 7 yv o
g pewe——
mative research which included §) litersture reviews: i)
interviews using an adapted form of the validated TDF

ag policies and practices of schools [27, 28] and
other organisstions [29-33]. Table 1 describes each of
the implementation strategies vsing the Expert Recom-
mendations for Implementing Changs (ERIC) taxonomy
{34] and shows how these wernr mapped against the
BOW and TDF to address barriers to practice change.

Data collection and measures

Pritmary trial mean of p d weelly
physical acivity schedued by classroom tea:lus

The primary trial outcome is the mean minutes of phys-
ical activity scheduled during a 1-week data collection pe-
riods at baseline, 12 and 18months following baseline
Scheduled physical activity includes time spent in PE,
sport and other structured physical activities - as required
to be compliant with the DoE Sport and Physical Activity
Policy. Time scheduled for physical activity for each class
will be assessed via class teacher completion of 2 daily ac-
tivity log-book, which has been previously utilised by the

project team [23]. At the end of each day of the week of
data collection, each teacher msponsible for the class that
day will complete 3 writen log of the days 1eaching in-
duding the time and occasions of physical activity for PE,
sport or other structured activities ie. energisers or active
lessons. The use of teacher log-books is frequently vsed in
dassroom-based obesity prevention interventions [35, 36]
with high respomnse mtes (e, >80%) [35] and established
rediability and validity [37].

Y




Theory / framework type Description

Application

Classic theories Originate from related disciplines (e.g
psychology) and help understand or

Classic and implementation theories describe precise
mechanisms of behaviour change

behaviour, Soaal cognltlve behawour

theory, situated change

theory

Implementation theories Theories developed (or adapted classical

theories) specifically to understand,
(e.g Implementation Climate, explain and inform implementation. They
Normalization Process describe provide precise mechanisms of
Theory). change for one or more aspect of
implementation.

Determinants frameworks Often developed through the
consolidation of a range or theories, they

(e.g Consolidated Framework aim to understand and explain factors that

for Implementation Research, may influence (facilitate or impede)

Theoretical Domains implementation

Framework)

developed targeted |mpIementat|on strategles and
describe how change in the behaviour of those
involved in an implementation process is anticipated to
occur.

Classical theories may be useful when an appropriate
and empirically supported implementation theory,
appropriate to the implementation problem and
context is not available

Do not describe mechanisms for change. However,
determinants frameworks can help identify factors
thought to be associated with implementation, and
implementation strategies that can be employed to
address these, for which programme theory can be
developed.




Case study using the TDF

Theoretical domain

Definition [21]

Knowledge
Skills
Saocial/professional role and identity

Beliefs about capabilities
Optimism

Beliefs about consequences
Reinforcement

Intentions
Goals
Memory, attention and decision processes

Environmental context and resources

Social influences

Emotion

Behavioural regulation

An awareness of the existence of something
An ability or proficiency acquired through practice

A coherent set of behaviours and displayed personal qualities of an individual
in @ social or work setting

Acceptance of the truth, reality, or validity about an ability, talent, or facility
that a person can put to constructive use

The confidence that things will happen for the best or that desired goals will
be attained

Acceptance of the truth, reality, or validity about outcomes of a behaviour in
a given situation

Increasing the probability of a response by arranging a dependent relationship,
or contingency, between the response and a given stimulus

A conscious decision to perform a behaviour or a resolve to act in a certain way
Mental representations of outcomes or end states that an individual wants to achieve

The ability to retain information, focus selectively on aspects of the environment
and choose between two or more alternatives

Any circumstance of a person’s situation or environment that discourages or
encourages the development of skills and abilities, independence, social
competence, and adaptive behaviour

Those interpersonal processes that can cause individuals to change their thoughts,
feelings, or behaviours

A complex reaction pattem, involving experiential, behavioural, and physiological
elements, by which the individual attempts to deal with a personally significant
matter or event

Anything aimed at managing or changing objectively observed or measured actions



Application of formal theory

Suggested steps for the development of a theory-informed implementation strategy (French
et al, 2012)

o 1. ldentify who (e.g individual/s or professional group/s) needs to do what differently in order for
implementation to be improved.

o 2. Using informal and formal theory and frameworks, identify barriers and enablers that need to be
addressed articulate a pathway of change for the targeted behaviour change to occur. A variety of
research methods, including literature reviews and local qualitative and quantitative data collection
should be used to support the development of the change pathway (programme theory).

o 3. Select implementation strategies (behaviour change techniques, modes of delivery) that may be
effective, locally relevant, acceptable and feasible to overcome identified barriers and enhance
facilitators to change. Selection of strategies could be based on matrices recommended by determinant
frameworks, empirical evidence, and engagement with end-users.

o 4, Decide how change in implementation can be robustly and feasible measured, including factors on
the hypothesised casual pathway (mediators) and appropriate implementation outcomes.




Designing the PACE (pilot) intervention

— 1/




e Using a theoretical framework, which barriers and enablers need to be addressed?

Support from school executive
Skills of teachers to implement Social influences
the policy 4. Skills

=

Barriers TDF Domains
Literature 1. Availability of time or equipment 1. Environmental context and
Review 2 Perceived priority of policy g resources
3. | 2. Goals
4.




e Using a theoretical framework, which barriers and enablers need to be addressed?

Literature
Review

e

Barriers
Availability of time or equipment
Perceived priority of policy
Support from school executive
Skills of teachers to implement
the policy

TDE DAamat
)rbomains

Interviews
and
observation

S

Additional barriers
Knowledge of policy
Personal attitude to policy
Concerns regarding other subjects
Remembering to do

1. Environmental context and
resources
2. Goals
3. Social influences
4. Skills
Additional TDF domains
4. Knowledge
5. Goals
6. Beliefs about consequences/
Social/professional role and identity
7. Memory attention




Designing the PACE Pilot Trial intervention

e Which implementation strategies could overcome the modifiable barriers
and enhance the enablers




e Which implementation strategies could overcome the modifiable barriers and
enhance the enablers

1

o b e

10
11

Techniques judged to be effective in
changing each construct domain

Social/Professional role and
identity

Knowledge

Skills

Beliefs about capabilities

Technigue for behaviour change

Goal/target specified: behaviour or outeome

Techniques judged to be effective in changing

each construct domain

2
L]

o —]

3

4 5 6 7| 8

Monitoring
Self-monitoring

Contract
Rewards; incentives (inc. self-evaluation)

(1]

(1]

9

10

11

Graded task, starting with easy tasks
Increasing skills: problem-solving, decision-making, goal-setting

Stress management

Beliefs about «
Motivation and goals
Memory, attention, decision
Processes

Environmental context and
resources

Social influences

Emotion

Action planning

Coping skills

Rehearsal of relevant skills

Role-play

Planning, implementation

Prompis, riggers, cues

KEY™

Environmental changes (e.g. objects to Facilitate behaviour)

Social processes of encouragement, pressure, support

Persuasive communication
Information regarding behaviour, outcome
Personalised message

Modelling/demonstration of behaviour by others

Agpreed use Homework
Uneertain Personal experiments, data collection (other than self-monitoring of behaviour)
Disagrcement Experiential: tasks to gain experiences to change motivation

Agreed non-use

L1

Feedback

Self ralk

Use of imagery
Perform hehaviour in different settings

Shaping of behaviour
Motivational interviewing

Relapse prevention

Cognitive restructuring
Relaxation

Diesensitisation

Problem-solving

Time management

Identify/prepare for difficult sitnation/problems




Vleasures




Trial outcomes measures

Should be directly linked to the trials primary and

secondary aims

Hybrid trial measures need to be included to assess
implementation outcomes and clinical level health

outcomes

Trial outcomes should:
> Have evidence of validity

o Be sufficiently sensitive for use in an RCT

Nathan ef o). BMC Publc Haeolth 2019 15770

school rings. Teachers will be nsponsible for distribut-
ing and collecting the accelerometers on a daily nsis.
Students will be asked to wear the accelerometens for
the whole school day except for water-based activities.
Student data will be analysed if accelerometerns are wom
for =80% of the school day on =3 days. Accelerometer
non-wear time will be calkculated by summing the num-
ber of comnxecutive zero counts sccumulsted in strings
=2 min. Wear time will be estimated by subtracting
non-wear time from the total monitoring time for the
school day. For each valid school day, counts per minute
{cpm} will be cakulated by dividing the total accelerm-
eter counts by the minutes of wear time. Accelerometer
counts will be chussified as sedentary, light-intensty PA,
and MVPA using the vertical axis wrist cut-points devel-
oped by Chandler et al [38]

Student physical activity outside of school bours
whilst the purpose of the policy s to increase physical
activity during school bours, to identify any compensa-
tory physical activity behaviour occurring out of school
bowurs [39] parents will be asked to report via the tele-
phone survey, at baseline and follow-up, on their childs
physical activity outside of school hours and on week-
ends Measures will be taken from the 2011-2012 NSW
child population health survey [40]
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via paper Insed survey, the Acceptability of Interven-
tion Mezssure {AIM) [42], developed by Weiner et
al 2 four-item valid andd reliable scale

Adoption- defined as the butesntion, dritial deasion,
ar action to try or empdoy arn innovation or evidence-
based praciice. Based upon a previously developed
tool from the n:-:n:h team [43] at nseline and
foll upallin and control princigmls will
be asked to report, via paper based survey, their
stage of adoption for implementing the physical
activity policy.
Appropriste nes - defined as the perceived fit,
relevance, or compatibility of Srwe innovation or
evidence based practice or a given praclice settig,
provider, or corswmer; and./m- percaved fit c{t}ne
Drrmovation to add a p far issue or p
At falow-up intervention principals and teachers
will be asked to complete. via paper based survey,
the Intervention Appropristenes Measure (LAM), o
four-tem valid and relisble scale
Feasibility- defined as the extent to which a rew

ar ae i Sonr, can be swresfidly wed
or carried out witiin a giver agency or st At
follow-up intervention principals and teachers will
be asked to complete, via paper based survey, the

Student well-being prev:ous reunrch indic 'l

Feashbility of Intervention Measure (FIM). 2 four-

of lfe is e with physical acuvlty

among children (21 To furnther assess the nmpacl of the

intervention, the differences between groups at

follow-up in Pediatric Quality of Lif Inventory as re-

ported by parenh via the telephone survey will be
dasa Y of the trial

Student ontask behaviour bresking up long periods of
sitting time with physical activity is asociated with in-
creased attention and fociss of child: [10]. At baseld

itemn valid and reliable scale
Fdelity- defined ax the degree to whickh an
ntervention was implemensd as it was prescribed in
the onginal pratocol or as & was intended by the
rrogrmamme devedopers. Project recocds as well as
post-intervention questionnaires completed by
intervention principals, school champions and
temchers will be used to determine the proportion of
z_hook that received and attended to each of the

i =r.

and Bllow-up teachers will ax part of their paper survey,
be asked to complete selected items from the Teaching
and Learning International Survey (TALLIS) (OECD
2010). which will provide a class-based measure of stu-
dent’s on-task behaviour.

To chamcterse impk i the e recom-
mended by Proctor et al [41] of implementation oot
cames will also be assesed This includes:

- Axxeptabdﬂy defined as the ;znzpuan armong

L 22

lnplanenhuon oot - dgﬁned ax the cost impast of
@z implementation effort; see cont and cost-
effoctivensss measure below
Penetration- defined as the dutegration of a pracice
wilirin a servies s=iting and its sebsys s will be
measured 2s per the primary trial outcome to assess
the proportion of teachers scheduling the requined
minutes 25 per the DoE Sport and Physical Activity
Palicy. Penetnstion will then be calculated by the
number of teachers who meet the policy
requirements, divided by the tatal number of

chers exp d to impl t the policy.
P a1 oo 2 P '




Common measures in implementation trials

Terms

Proctor et al.’s 8 implementation measures

Acceptability

Adoption

Appropriateness

Costs

Feasibility

Fidelity

Penetration

Sustainability

is the perception among implementation stakeholders that a given treatment, service, practice, or innovation is
agreeable, palatable, or satisfactory.

is defined as the intention, initial decision, or action to try or employ an innovation or evidence-based practice

is the perceived fit, relevance, or compatibility of the innovation or evidence based practice for a given practice
setting, provider, or consumer; and/or perceived fit of the innovation to address a particular issue or problem

is defined as the cost impact of an implementation effort. Implementation costs vary according to three
components.

is defined as the extent to which a new treatment, or an innovation, can be successfully used or carried out
within a given agency or setting

is defined as the degree to which an intervention was implemented as it was prescribed in the original protocol
or as it was intended by the program developers

is defined as the integration of a practice within a service setting and its subsystems

is defined as the extent to which a newly implemented treatment is maintained or institutionalized within a
service setting’s ongoing, stable operations

Proctor et al. Outcomes for implementation research: conceptual distinctions, measurement challenges, and research agenda. Administration and Policy in Mental Health and Mental Health Services

Research. 2011 Mar 1;38(2):65-76.



Abbreviated Acceptability Rating Profile

SIKC (AARP)

About
CFIR >> Acceptability Instruments >> Abbrevial

Latest Updates The Abbreviated Acceptability Rating Profile is an 8-item instrument used to
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Sample size calculation

Conducted prior to enrolment as part of study planning
process

Sample size estimates are important to enrol the required
number of participants to detect significant important
effects

Sample size calculations should be performed on the
primary implementation outcomes

o Potentially other health outcomes for hybrid trials

o Effect size for implementation outcome needs to be considered
from a health system perspective (rather than biological
individual participant level)

Nathan et al. SMC Public Health Rois 1570

;rimzuy trial outeome approximately 6 months
ing the pletion of the impleme ntation
srategy.

Other measures

School chamcteristics Data regarding the operational
chamcteristics of schools, school participation in other
physical activity programmes and implementation activ-
ity will be collected during a survey of school principals
and classroom teachers The baseline characteristics of
those who have complete primary outcome data will
be compared with those who dropped out from the
study in order to investigate differences between
them ltems will be sourced from previous surveys of
schod principals conducted by the research team [44,
45). which have achieved patticipation rates of be-
tween 70 and 96% [44].

Intervention cost and cost effectiveness The costs and
resource wee asociated with the intervention will be col-
lected prospectively fom project records (staff and con-
sumables), teacher surveys and records of the School
Sport Unit Costs will be categorised as implemen tation
strategy development, execution or maintenance. Add-
itional conts in the intervention group are anticipated to
be bibour (policy implementation support); progrmme
development and tmining costs; and nesource costs (ma-
terials). Where data are unavailable, the bass for cost
modelling asumptions will be detalled. Subject to as-
sessment of effectivensss, a trial-based cost efectivensss
amalyss (CEA) will be conducted from multiple stake-
holder perspectives. The reportable outcomes will be
average cost-effectiveness and incremental cost effective-
nes ratios. Sensitivity and scenario analyses will be
undertaken to test the impact of changing ey design
features of the intervention and scale-up of the imple.
men tation model.

Overall data management

Management of trial data will be in accordance with a
data mamagement protocol, which has been developed
and approved by the project’s advisory group. Data will
be stored securely as per the requirements of the Hunter

[P Bl A Pt B Bl PV totinn’ ia A
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unit of analysis. Separste analyses will be performed at
each folow-up time pant Intervention effects on the
primary trial outcome (at each follow-i:p time point) will
be assessed ming a linear mixed effects megression
model, which will include fixed effects for trestment
group (intervention vs control), the baseline value of the
outcome and varables that are prognostic of the out-
come {(geographic and sodio-economic location of the
school) [24]. We will include a mandom effect for the
school to allow for the clustering of classes within
schools Multiple imp utations will be performed as pant
of a sensitivity analysis for schods nat providing follow
up data in accordance with the recommendation by
White et al. [46] The IO dary o

will be analysed using a linear mixed effects regresion
model, with fixed and random effects as outlined for the
primary outcome. Student level outcomes will include
an additiomal mandom effect for dass (nested within
school) and allow for mpeated measures at different
follow-up time points through a compound symmetric
residual comelation matrix. Based on data held by the
research team the average primary school in the study
region will have 13 dassrooms. Using a conservative es-
timate of a 70% responce rate from chsmooms teachers
and assuming 20% lossto-Bllow-up, a sample of 31
intervention and 31 control schools will provide a
sample of approximately 450 classes {225 intervention
and 225 contml) at follow-up. Amning - shnd.:fd
de\xatj(m of -GSn-um at follnw up in o

Control group and contami nation

The delivery of all inter i ts including
commimnication strategies will be under the control of the
research team, and will not be provided to comparison
group schools during the intervention period. Schoals in
the control group will receive “uasal’ implementation sup-
port. Implementation support provided to schools a part
of policy dissemination involves the provision of informa-
tion and resources via a website, incuding fact sheets, ex-
ample policies and templates. Acconding to evidence [47]
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Reporting guidelines

Standards for reporting implementation studies (STaRl) guidelines

CONSORT reporting guideline (and extension) specific to the RCT type

The Enhancing the Quality and Transparency of Health Research Network (Equator) houses a
range of reporting guidelines




Table 1| Standards for Reporting Implementation Studies: the StaRl Checklist of items to be reported

Checklist item Implementation sirategy Interventiont
Title 1 Idantification as an implamentation =tedy, and description of tha methodology in the titls and/or keywords
Abstract 2 ldanfification as an implamentation stedy, including a description of the implemantation strategy to be tesied, tha
evidence-ba=ad imtanyention being implemant=d, and defining the kay implemaniation and health oufcomsas
Introduction 3 C.a=cription of the problem, challenge, or deficiancy in healthcare or public health that the infenvention being mplemanisd
aims to addrass
4 The scientific background and rationals for the Tha sciantific background and raticnals for the infervention

implamentation stratagy (including any undsrpinning thaory, b=ing implameantad (incleding evidenca about its
framesorks, or model, how it is sxpacted to achiava itz affects, effectivensss and how it is expected fo achiave its affacts)
and any pilot work)

Aims and 5 Tha aims of the study, differentiating between implementstion objactivas and any intarvention objactivas
objectives
Methods: B The dasign and key faatures of the evaluation (cross referencing o any appropriats mathodology reporting sfandards)
descripfion and any changsas to study protocol, with reasons
T Tha conteed im which the intarvantion was implemanted [consider sogial, economic, palicy, healthcare, organisational
bamiars and facilifators that might influsnce implemantation slsawhara)
a The characieristics of the targeted “site(s)" (locations, The population targeted by the imtarsention and any
parsocnnal, rescurces, sic) for implemantation and any eligibility critaria
aligibility criteria
| A dascription of the implemeantation siratsgy A dascription of the intsrvention
10 Any subgroups recruited for addiional reseanch tasks, and'or nestad studiss ara described
Methods: 11 Cisfinsd pre-spacifisd primary and othar cutcomsa(s) of the Defined pra-spacified primary and other outcomad(s) of the
evaluation implamaniation strategy, and how they were asseesad. intervantion (f assessad], and how they wera asssssad.
Ciocumant any pre-detarmined targets Document any pra-determined targsis
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Health Professionals Research Education Program: Session 4:
TBC 11.00am — 5.00pm Aboriginal Research Friday 15 November 2019
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