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“… developing effective interventions is only 
the first step toward improving the health 
and well-being of populations. “ 

- Durlak and Dupre, 2008

BRIDGING THE GAP BETWEEN HEALTH 
RESEARCH AND PRACTICE

Billions of dollars are invested in health 
sciences research annually. This generates 
abundant new evidence that, ideally, 
would result in a systematic transfer of 
effective research findings into practice and 
the widespread implementation of new, 
evidence-based programmes and policies. 
However, this is most often not the case.

 Original research findings generally 
take 1 to 2 decades to become a part of 

routine clinical practice. As a result, as 
many as 45% of patients do not receive 
the ‘best’ care supported by scientific 
evidence. Alarmingly, 25% of care provided 
is potentially harmful1,2. Bridging the 
gap between research discovery and 
implementation of relevant findings 
should improve healthcare substantially. 
However, the road taken from research 
to implementation is a long and winding 
one – embedded within a socio-ecological 
approach to human behaviour. This 
approach reminds us that individuals are 
immersed in sociocultural milieu that 
influence their behaviour. Conversely, 
individuals influence the settings where 
they live, learn, work and play. 

– Written by Ivana Matic and Heather McKay, Qatar

anD wHy iS iT iMPORTanT FOR SPORTS 
MeDiCine anD PHySiCal aCTiviTy?

The goals of this paper are to:
1. Introduce basic concepts and models 

related to implementation.
2. Stress the importance of and need for 

implementation evaluation.
3. Provide two illustrations of 

implementation concepts and models 
applied to injury prevention and 
physical activity research.

EVIDENCE-BASED HEALTH PROMOTION
There is a gap between theory and 

practice that must be overcome to 
effectively implement health promotion 
programmes. Even when this gap is bridged, 
theory alone is insufficient to fully guide 
practice3. Hence, the role of theory is not to 

wHaT iS 
‘iMPleMenTaTiOn’
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offer universal explanations or predictions 
but rather to seek a better understanding 
of complex situations by acknowledging 
specific contextual factors and experiences 
of practitioners and communities that 
influence these situations. Feedback loops 
are critical as they provide an indicator of 
when change is needed so that adjustments 
can be made along the way to improve the 
uptake and effectiveness of interventions. 
Indeed, theory should provide a foundation 
for all interventions. However, successful 
implementation of a programme can only 
be achieved through practical strategies 
that consider different contextual factors. 

We distinguish between two types of 
theory common to health promotion. 
1. Explanatory theory focuses on ‘the 

problem’ and helps identify relevant 
factors to target. 

2. Change theory informs the 
development and implementation of 
intervention strategies. 

As there are numerous theories to draw 
upon, selecting a relevant theory and 
applying it in practice can be challenging for 
any health researcher. Furthermore, single 
theories may inadequately encompass the 
complexity of ecological views of health. 
Thus, some authors highlight the need to 
incorporate multiple theories. 

In the context of evidence-based health 
promotion, it is necessary to reflect on 
the importance of different methods 
when designing effective interventions or 
developing an evaluation plan. Qualitative 
approaches alone may yield outcomes that 
are not generalisable to a wider population 
and may be subject to researcher bias. On 
the other hand, quantitative approaches on 
their own provide little insight into causal 
mechanisms that lead to desired outcomes. 
Further, purely quantitative approaches are 
unable to identify barriers and enablers 
to implementation that may ultimately 
be responsible for the success or failure of 
any programme. Therefore, integrating 
quantitative and qualitative research 
methodologies may well be the ‘perfect 
marriage’ in health promotion. Indeed, 
the World Health Organization called 
for evidence-based approaches to health 
promotion policy/practice and advocates 
using multiple methods. 

There is a gap 
between theory 
and practice 
that must be 
overcome

wHaT iS 
‘iMPleMenTaTiOn’
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FIVE STAGES OF THE DIFFUSION PROCESS
Health promotion programmes are most 

likely to ‘succeed’ if they are founded upon 
valid theories adapted appropriately to the 
specific context. We direct those who wish to 
have physical activity or injury prevention 
programmes (for example) adopted to 
Rogers’ Diffusion of Innovations theory4. 
This theory “seeks to explain how, why 
and at what rate new ideas or technologies 
spread through cultures”4. Innovations 
‘diffuse’ as members of a group or a social 
system choose to adopt an innovation 
through a five-step process: 
1. knowledge, 
2. persuasion, 
3. decision, 
4. implementation and 
5. confirmation (Figure 1). 

Adoption therefore speaks to an 
individual’s process – from when a person 
first learns about a programme to them 
adopting it; diffusion speaks to how 
the innovation spreads across cultures. 
Diffusion is influenced by individual 
but also societal level factors such as 
communication channels, opinion leaders 
and change agents.

EVALUATION IN HEALTH PROMOTION
Simply speaking, evaluation is measuring 

the extent to which a programme achieves 
its desired health outcome. Evaluation also 
focuses on discerning the contribution of 
different processes that influence the extent 
to which outcomes are achieved5. Although 
theory retains an important place in the 
design of evaluation strategies, a balance 
must exist between using theoretical 

analyses and being open to unanticipated 
outcomes. 

We note three key types of health 
promotion evaluations: 
1. impact, 
2. outcome, 
3. implementation.

All have distinct and key roles to play 
in health research. Impact and outcome 
evaluations both assess the effect of an 
intervention – but at different levels. Impact 
evaluations focus on immediate, short-term 
effects of an intervention that corresponds 
to programme objectives. Outcome 
evaluations examine long-term effects of 
an intervention and/or the ability of the 
intervention to achieve programme goals. 

We focus for the rest of this article upon 
the importance of and need for under-
utilised implementation evaluation. 

IMPLEMENTATION EVALUATION – PEERING 
INTO THE BLACK BOX

Implementation is defined as a specified 
set of activities designed to put into practice 
an activity or programme of known 
dimensions6. As per our opening quote– ‘… 
designing evidence-based interventions is 
only the first step toward improving health 
of the population’. Ask any practitioner and 
they will likely agree that implementation 
efforts are more challenging than developing 
effective practices and programmes. 

Implementation evaluation monitors 
all aspects of the process of programme 
delivery including:
1. the extent to which a programme 

and its elements are implemented as 
planned (fidelity),

2. how much of the programme was 
delivered (dose), 

3. how well different programme 
components are delivered (quality), 

4. how responsive participants were to the 
programme (responsiveness), 

5. programme theory and practices that 
distinguish it from other programmes 
(differentiation) and 

6. changes made to the programme as 
designed during implementation 
(adaptation). 

Thus, implementation evaluation 
is sometimes referred to as a process 
evaluation. We deem it essential to monitor 
implementation to assess internal and 
external validity of an intervention and 
to better understand how and why a 
programme did (or did not) work (Figure 2). 
This is key as implementation challenges are 
unavoidable and can otherwise diminish 
the impact of an innovative programme. 

Consider the example of a rigorous, 
evidence-based cardiac rehabilitation 
programme implemented over 12 months 
(Figure 2). In this example, imagine that at 
final measurement the intervention did 
NOT improve cardiovascular fitness. Upon 
closer examination, you note from your 
implementation evaluation that only 40% 
of participants were compliant with the 
intervention and only 30% of instructors 
delivered the intervention as designed 
(poor dose and fidelity). Is the intervention 
ineffective or is the negative result the 
product of poor implementation of a ‘good’ 
intervention? 

Scenarios where an intervention is not 
delivered as planned can lead to a “type III” 

Figure 1: the five steps of the diffusion of innovation process.
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error. That is, results are interpreted based on 
how the intervention was designed rather 
than how the intervention was delivered; 
this may also influence how results 
are interpreted. Thus, implementation 
evaluation takes a close look at how core 
elements of an intervention were im-
plemented to provide the ‘real’ rather than 
the ‘intended’ context for interpreting study 
outcomes. Durlak and DuPre7 examined 542 
interventions that focused on prevention 
and health promotion programmes for 
children and youth across a wide range of 
topics (e.g. physical health and academic 
performance); 483 were summarised in 5 
meta-analyses and 59 additional studies 
that assessed the impact of implementation 
on outcomes were also included in the 
analysis. Higher levels of implementation 
led to outcomes with mean effect sizes four 
to five times higher compared with studies 
where implementation was poor! A second 
take away message from this report was 
that perfect or near-perfect implementation 
of any intervention is unrealistic. Positive 
results were achieved with implementation 
of 60%; very few studies attained 
implementation levels greater than 80%! 

Given the vagaries of health research, 
changes to an intervention at the 
implementation stage are impossible 
to avoid. Although undesirable changes 
pose a threat to programme fidelity, an 
intervention must be flexible with a 
contingency plan in place that allows the 
research team to adapt. Thus, we and others 
raise the question of how best to balance 
programme fidelity and adaptability – 

both deemed essential components that 
contribute to sustained implementation7. 
That is, when implementing an intervention 
across a different or changed setting, how 
best to maintain fidelity to core intervention 
components while adapting core processes 
and strategies for implementation to 
account for the changed context8.

FACTORS AFFECTING THE 
IMPLEMENTATION PROCESS

It is a commonly shared view that 
an ecological perspective contributes to 

a more comprehensive understanding 
and interpretation of implementation 
models. Socio-ecological approaches are 
effective for solving problems that require 
comprehensive multi-factorial solutions 
(e.g. physical inactivity). These models 
address the interaction between individuals 
and multiple settings and levels of influence 
on behaviour and the interdependency 
between settings and levels9-12. Using a 
socio-ecological framework (Figure 3), 
practitioners or researchers target one 
or more levels for change and develop 

Figure 3: Sociological model that highlights the multiple levels of influence: intrapersonal, 
interpersonal, organisational/environmental, community and policy levels and the 
interdependency between levels to achieve behaviour change and/or sustained uptake and 
utilisation of an innovation12.

Figure 2: an example 
of the three different 
types of evaluation 
(impact, outcome, 
implementation) 
applied to a mock 
Cardiac rehabilitation 
Program.

Objective:
Improve exercise, 

cardiovascular �tness 
and dietary habits

Cardiac Rehabilitation
Programme Impact 

evaluation:
Changes in exercise, 
cardiovascular �tness 

and dietary habits 

Outcome 
evaluation:
Incidence of 
subsequent 
heart attacks

Implementation 
evaluation

Have core elements 
of the 

programme 
been implemented 

as planed?

Goal:
Reduce subsequent 

heart attacks
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relationships or broad partnerships across 
sectors and disciplines, necessary to 
facilitate the desired change.

Among a number of implementation 
frameworks, one that we have cited 
previously stands out7. This framework 
categorises key groups of variables that 
influence successful implementation across 
five levels: 
1. Community (e.g. politics and funding 

and policy). 
2. Provider (e.g. perceived need and 

benefits). 
3. Innovation (characteristics of the 

intervention e.g. adaptability). 
4. Prevention delivery system 

(organisational capacity e.g. 
communication, shared decision 
making).

5. Prevention support system (training 
and technical assistance e.g. resources 
available and necessary skill levels to 
support the intervention)7. 

Twenty-three factors were associated 
with these five categories and these are 
discussed in detail elsewhere7. There is no 
universal way of identifying specific factors 
that have the greatest influence on an 
intervention in any given setting or across 
levels. However, 11 factors surface most 

often and are considered key to successful 
implementation of a programme or practice: 
funding, providers’ skill proficiency, positive 
work climate, shared decision-making, co-
ordination with other agencies, formulation 
of tasks, leadership, programme champions, 
administrative support, training and 
technical assistance7. 

IMPLEMENTATION EVALUATION OF 
PHYSICAL ACTIVITY, SPORTS MEDICINE 
AND INJURY PREVENTION INTERVENTIONS

Finch and colleagues have been at the 
forefront of applying implementation 
models to injury prevention13 and outlined 
the Translating Research into Injury 
Prevention Practice framework. They 
emphasised that ‘stakeholder groups’ such 
as coaches, athletes and sporting bodies 
must be engaged as key translation partners 
for research outcomes in injury prevention 
to be implemented widely. We briefly 
describe an effective injury prevention 
programme that adhered to many elements 
of an effective implementation model14. 

Example 1: Implementation of an ACL injury 
prevention model 

In 1999-2000 a group of clinician 
scientists from the Oslo Sports Trauma 

Research Center designed and implemented 
an effective ACL prevention programme for 
Norwegian female handball players. The 
programme was designed to be delivered 
by coaches. However, coach compliance 
(one element of implementation fidelity) 
to delivering the programme was low. 
Therefore, the delivery mechanism was 
adapted and physical therapists were 
trained to implement the programme 
during the second season (2000-2001). This 
demonstrates the concept of maintaining 
fidelity to core intervention components 
while adapting the strategy based on 
feedback. Further, in this first phase, 
the impact evaluation showed that the 
programme was effective for reducing 
risk of injury. Effectiveness was further 
enhanced in elite teams that complied with 
the prevention programme.

During 2004-2005, the formal 
programme and delivery of it by physical 
therapists supported by the research 
project, was withdrawn. Ongoing injury 
surveillance showed a steep escalation in 
ACL injury rate (Figure 4). Unfortunately, as 
implementation was not formally evaluated 
across this timeframe, researchers were 
unable to discern factors that influenced 
this negative outcome. However, informal 
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Figure 4: Incidence of aCl injuries per team per season across the 2011-1998 surveillance timeframe.
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interviews with players suggested non-
compliance to the programme by coaches 
or players. Therefore, in 2005 the model was 
again adapted to refocus on coaches through 
a series of free regional coach seminars. 
There was a subsequent substantial 
reduction in the ACL injury rate following 
the 2005 to 2006 information campaign. 

This highlights one opportunity where 
a formal implementation evaluation would 
provide insight into specific implementation 
factors that influenced outcomes, so that 
targeted action might be taken to address 
these factors.

Finally, at the next phase, as part of the 
wide-scale implementation/dissemination 
process, the implementation team enacted 
three important initiatives. They:
1. utilised attention from the popular 

media to highlight the programme and 
its effectiveness,

2. launched a new website in May 2008 
(http://www.skadefri.no) that targeted 
key stakeholder groups (coaches and 
athletes) to provide information on an 
injury prevention and

3. added formal questions on compliance 
to the prevention programme.

We illustrate the implementation 
framework15 applied to implementation 
of the ACL injury prevention programme 
(Figure 5). This framework can be applied 
to most injury prevention models (e.g. 
evaluation of a country-wide campaign 
that implemented ‘The FIFA 11+’ to prevent 
soccer injuries16).

Example 2: Implementation of a school-based 
health promotion model

The final example relates to health 
promotion and a whole school-based 
physical activity intervention, ‘Action 

Implementation model 
applied to injury prevention research

Create partnerships 
• coaches, athletes, sports organisation and sport governing bodies

Develop / adapt the model 
• 1999-2000: ACL Injury Prevention programme designed 
• 2000-2001: Adapted based on low compliance
• 2005: Adapted to focus on educating coaches 

                      Implement 
• 1999-2000: Programme implemented by coaches
• 2000-2001: Programme implemented by physiotherapists
• 2001-2004: No data on implementation
• 2005: Focus on educating coaches

Scale up / Disseminate 
2005:
• Series of free regional coaches seminars
• Distribution of a DVD (2005)
2005-2006:
• Media pro�le and info campaign
2008:
• New website

                              Evaluate 
2000-2001:
• Process evaluation – compliance low (need to adapt delivery)
•  Impact evaluation – decreased ACL injuries  from 0.48- 0.33 per team
2004-2005:
• Surveillance: ACL injuries increased
• Interviews: programme not delivered by coaches
2005-2006:
• Added a question on compliance - self reported compliance varied
2005-2011:
• Surveillance - Injury rates remained low
• No data on implementation

Figure 5: an effective implementation model15 applied to an aCl injury prevention program14.
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Schools! BC’ that embraced the socio-
ecological framework and adopted many 
of the essential elements of sustained 
implementation17 (www.actionschoolsbc.
ca). Action Schools! BC (AS! BC) was 
developed in 2005 in response to disturbing 
health trends including levels of physical 
activity in children in British Columbia, 
Canada. A confluence of events (e.g. 
hosting the Vancouver-Whistler 2010 
Olympic Games) spurred on a partnership 
between several government Ministries, 
a multidisciplinary research team and 
physical activity, community health and 
education stakeholders who together 
invested in this initiative to promote and 
enhance opportunities for physical activity 
in schools across British Columbia. Goals of 
AS! BC were to:

a) provide a school environment where 
students had more opportunities to be more 
active and make healthy choices more often 
and 

b) facilitate a supportive community and 
provincial-level environment. 

Stakeholders from across disciplines and 
sectors partnered to design and implement 
a series of studies to evaluate i) feasibility, ii) 
efficacy iii) effectiveness and iv) broad scale 
implementation of the model18. Partners 
adopted a long-term view of success and 
cycled through phases of knowledge and 
product development, knowledge and 
product transmission (efficacy study) and 
knowledge and product dissemination 
(effectiveness study) embedded within a 
continuous process of stakeholder input and 
adaptation of the model (Figure 6)9.

Efficacy and effectiveness trials showed 
that teacher compliance was moderate 
but fidelity to the model was excellent 
and teachers provided more physical 
activity opportunities for students to be 
physically active. The impact evaluation 
showed that schools that adopted the AS! 
BC intervention enhanced physical activity, 

Input

Research Implementation (pilot)

Participatory
processes
R. Glasgow

Dissemination

Feedback Feedback

Community

Knowledge and product 
development

Knowledge and product 
transmission

Knowledge and product 
uptake / utilisation

Education

Government

Systems level change

Population health outcomes

Input

coaches, athletes 
and sporting 
bodies must 
be engaged for 
research outcomes 
in injury 
prevention to 
be implemented 
widely

Figure 6: Phases of action 
Schools! BC knowledge 
and product development, 
transmission and dissemination. 
adapted from dubois et al 2003.
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Key points

Identify a theory that provides a foundation for your intervention while 
adopting practical strategies that consider the specific context where the 
intervention will be implemented.

Adopt a multi-level approach when designing and implementing a sports 
medicine-related, physical activity or health promotion programme.

Consider all three types of health promotion evaluation – impact, outcome 
and implementation evaluations – as they each have distinct and important 
roles in sport medicine, physical activity and health promotion research.

Monitor implementation as a means to understand how or why your 
programme did (or did not) work. Higher levels of implementation lead to 
better outcomes.

Interpret outcomes based on how a programme was implemented rather than 
how a programme was designed.

Build key partnerships as a means of implementing your programme on a 
broader scale.

1

2

3

4

5

6

bone health and cardiovascular fitness and 
did not compromise academic performance 
of elementary school students (Grades 4 
to 7). The process evaluation showed that 
AS! BC contributed to macro-level changes; 
50% of provincial level stakeholders noted 
that implementation of the AS! BC model 
positively affected their strategic approach 
and collaboration on other physical activity 
initiatives. 

Dissemination of AS! BC in British 
Columbia has achieved unprecedented 
success reaching 1,455 schools (92%) and 
more than 62,000 teachers, administrators 
other key stakeholders and approximately 

450,000 children (June 30, 2012). In 2011 
researchers assessed characteristics of 
teachers and schools and attributes of 
the innovation that were associated with 
implementation of the AS! BC model on 
a province-wide level, 4 years after it was 
scaled-up and disseminated more broadly18. 
Self-efficacy, outcome expectation, training 
received organisational climate/support, 
level of institutionalisation, environmental 
influence and attributes of the innovation 
were significantly associated with 
implementation. Taken together, these 
outcomes are encouraging and reflect what 
is possible when a region comes together 

The Action Schools! BC implementation 
process can be adapted to benefit the
health of children in other countries 

around the world

to implement an effective strategy to 
address concerns confronting a generation 
of children and adolescents, their parents, 
teachers and health practitioners. 
Importantly, the implementation process 
and the model can be adapted to benefit the 
health of children in other countries around 
the world.

CONCLUSION
Although implementation research is 

increasingly recognised as an important 
means to evaluate health promotion 
programmes, it has achieved little attention 
in sports medicine or sports injury 
prevention research. One author hoisted a 
flag that challenged traditional approaches 
currently adopted in sports medicine as 
not fully appropriate and encouraged 
a shift in the design and reporting of 
implementation in research studies in this 
field19. Furthermore, there is a need to better 
understand the broad ecological context 
where injury interventions are delivered 
as an integral part of assessing whether or 
not and in what context these programmes 
are effective13. There is a relatively vast 
and high quality literature that speaks to 
development of injury prevention models 
and their efficacy in controlled settings. 
However, very few assessed whether these 
models were effective once they were 
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transferred into ‘real-world’ settings. Of 
almost 12,000 injury prevention articles 
published from 1938 to 2010, fewer than 1% 
assessed implementation effectiveness20. 
Sports medicine, injury prevention and 
physical activity intervention research may 
advance in this regard by collaborating 
with other relevant disciplines (e.g. health 
promotion). Incorporating qualitative 
methodologies and concepts more 
commonly found in the social sciences 
and drawing on available examples from 
other fields may serve as effective starting 
points to better understand ‘process’ and 
‘implementation’ in research studies. 

Ultimately, our collective goal is to 
implement effective programmes into 
sport medicine, injury prevention, physical 
activity and health promotion settings. 
To succeed in doing so, it is imperative to 
better understand implementation factors 
that influence adoption and longer-term 
sustainability of these programmes within 
complex ecological settings. 
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