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Implementation 
science



Definition
Implementation science is the scientific study of
methods to promote the systematic uptake of
research findings and other evidence-based
practices into routine practice and, hence, to
improve the quality and effectiveness of health
services and care.

Eccles & Mittman 2006.



Fundamental view
• Research findings: treatments, devices, 

organisational models, health system reforms
which has been tested and shown to have
benefical effects on patients or populations

• Implementation: strategies to enhance
sustained, large scale uptake of research
findings (educational, organisational, financial, 
political)



Examples
Research findings Implementation strategies
Antibiotics prescribing in mild 
respiratory diseases does not have
benefit

Continuing medical education, 
computerized decision support systems

Structured diabetes care has better
outcomes than standard care

Financial incentives, increased
involvement of nurses

Shared decision making in oncology
results in more decisions aligned
with patient preferences

Patient empowerment, involvement of
clinical opinion leaders



Notes
• In practice: not always a clearly defined program

with clear start date

• Often: mix of evidence-based and other program
components

• In studies of complex interventions: 
implementation success impacts on intervention
outcomes



Domains of research on 
implementation

• Dissemination of knowledge (guidelines, 
technologies, innovations)

• Identification of factors, which influence diffusion
and implementation (‚barriers and enablers‘)

• Design and evaluation of implementation
strategies (effects, costs, processes)

• Scale-up and sustainability of implementation



Dissemination strategies
• Publications in scientific and professional 

journals, books, reports
• Lectures at scientific, professional and public

meetings
• Press conferences to reach professional or

public media
• Social media to reach followers or members of

targeted platforms



Implementation strategies
• Continuing professional education
• Feedback to clinicians
• Computerized decision support
• Patient empowerment
• Organisational change
• Financial strategies
• Laws and regulation



Different ideas on implementation

• Netherlands: education and support of 
practitioners

• Germany: payment and regulations, continuing 
medical education

• England: top-down programs, projects with 
stakeholders

• U.S.: leadership and measurement-driven 
quality improvement programs

• Canada: Knowledge Transfer, focus on 
knowledge generation and dissemination



Steps in systematic, tailored
implementation

1. Specify implementation goals
2. Analyze context and stakeholders
3. Understand implementation problem
4. Chose and apply strategies
5. Evaluate change in practice
6. Adapt strategies and/or goals



Eccles and Mittman. Implement Sci 2006; 1:1.
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Implementation and
organisation

1. Organisational change = category of
implementation strategies

2. Organisation = needed for scale-up and
sustainability of implementation strategies

3. Organisation = context of recommended
practices, which influences uptake and impact



Examples



• No lack of negative studies



Diabetes care organisation
• Design: Cross-sectional 
• Sample: 83 health care professionals involved in 

diabetes care from 30 primary care practices in the 
Netherlands, with a total of 752 diabetes mellitus type II 
patients participating in an improvement study 

• Measures: Team climate (Team Climate Inventory) and 
organizational culture (Competing Values Framework), 
and measures of quality of diabetes care and clinical 
patient characteristics from medical records and self-
report

Bosch M.  BMC Health Serv Res 2008;8:180.



Findings
• Few associations were found between organizational 

culture, team climate and clinical patient outcomes.

• Exceptions:
– Strong group culture was negatively associated to the quality of 

diabetes care provided to patients (β = -0.04; p = 0.04), 
– Balanced culture was positively associated to diabetes care 

quality (β = 5.97; p = 0.03). 

Bosch M.  BMC Health Serv Res 2008;8:180.



Practice change in primary care
• Fourteen teams conducting research on primary care 

practice transformation retrospectively considered:
– contextual factors important to interpreting their findings 
– transporting or reinventing their findings in other situations 

• Factors were related to: 
– the practice setting 
– the larger organization 
– the external environment 
– implementation pathway 
– the motivation for implementation

Tomoaia-Cotisel A. Ann Fam Med 2013;11;S115-123.



• Some (relatively successfull) examples of
organisational changes in healthcare



Structured general practice in 
Baden-Württemberg, Germany
• Aim: strenghten primary care for patients with chronic 

diseases

• Program since 2007 to implement structured disease 
management at large scale and sustainable

• Evaluation on the basis of (large-scale) administrative 
data and surveys



Programme components

Engaged leadership Regional GP organisations and health insurers
support the program over long period of time

Non-obligatory Participation is voluntary for GPs and patients

Reimbursement Additional payment for GPs and benefits for
patients

Team approach Practice assistants actively involved

Equipment Defined requirements for practices

Coordination Arrangements with ambulatory specialists

Data-driven improvement Performance feedback and quality circles for GPs



Evaluation results at 5 years
• More visits to GPs
• More medication per patient
• Fewer medication that should be avoided
• Fewer referrals to specialists
• Fewer hospital admissions
• Fewer days in hospitals

Wensing M et al. BMC Health Serv Res 2017; 17:62.



Comments
• Many different program components- what is their

relative importance? E.g. how important is additional 
payment versus other components?

• Little understanding the role of organisational /context
factors, which influence uptake (not covered by the
evaluations)



Physician assistants in hospitals
in The Netherlands

Organisational change in hospital wards:

• Medical care is provided by nonphysician clinicians with
additional training (at M.Sc. Level)

• Taken up at small scale in a number of departments of
hospitals (mainly: surgery and internal medicine)



Evaluation results
Matched-pairs study with 2307 patients from 34 hospitals to
compare MD versus MD/PA model in wards:

• No impact on length of stay (6 days, IQR 4-10)
• No change of quality and safety of care
• Better patient experiences

Timmermans M et al. Plos One 2017; 12: e0178212



Comments
• Little evidence on safety or outcomes of

physician assistants in hospital wards

• Controversial: strong believers and non-
believers

• Implementation is largely a local decision of
hospital departments/physician groups



Out-of-hours care in the
Netherlands

No planned program, but major organisational change in 
previous 15 years. Current situation (year 2017):

• 120 GP-cooperatives provide out-of-hours care to 99% 
of population (17 million inhabitants)

• Nurse triage by telephone, followed by telephone advice
(40%), consultation (50%) or home visit (10%)

Smits M et al. Ann Intern Med 2017: 166:737-742.



Developments 2012-2017
• >50% of GP cooperatives have integrated with hospital

emergency departments, which reduced emergency
department visits

• >50% of patients gave informed consent for access to
patient records at out of hours care

• Experiments with direct access to laboratory services
and advanced nurses

• Dedicated out-of-hours training program for GPs in 
management roles



Comments
• Highly incremental approach to development and

implementation, many small steps and adaptations

• Not primarily implementation of research evidence, but a 
response to perceived problems in healthcare

• Clear opinion leaders, who supported or conduceted
research on the developments



Projects in summary
GP-Care (BaWü) Physician

assistants (NL
hospitals)

Out of hours care 
(NL)

Practice Central planning, 
gradual growth

Local experiments, 
national framework

Local experiments,
incremental
development

Politics Strong support by
decision makers

Mixed support, 
controversial

Opinion leaders set
agenda

Research Formative 
evaluations

Little research Many small studies
and evaluations



Organisational theory



Why bother about theory?
• To guide the choice of hypotheses, measures, 

interventions, data-analysis and interpretation

• To develop knowledge in a systematic way, which is 
more efficient than non-systematic methods

• To make research evidence accessible for practical use 
in an accessible way (“nothing is so practical as a valid 
theory”)



Popular theories in implementation science…

• Guideline implementability framework: how guideline 
characteristics influence uptake (Gagliardi) 

• Theoretical Domains Framework: how individuals change 
their behaviour (Michie)

• Diffusion of innovations theory: how innovation spread in 
social networks through “contagion” (Rogers)

• Normalisation Process Theory: how innovations become 
accepted and integrated in routine procesess (May)

• Standard economic market theory: how price and 
transparancy influences volume (Smith)

• Organizational readiness theory: how organisation is 
prepared for implementation (Weiner)



Popular theories …

• Guideline implementability framework: how guideline 
characteristics influence uptake (Gagliardi) EVIDENCE

• Theoretical Domains Framework: how individuals change 
their behaviour (Michie) COGNITIONS

• Diffusion of innovations theory: how innovation spread in 
social networks through “contagion” (Rogers) NETWORKS

• Normalisation Process Theory: how innovations become 
accepted and integrated in routine procesess (May) 
CULTURE

• Standard economic market theory: how price and 
transparancy influences volume (Smith) INCENTIVES

• Organizational readiness: how organisation is prepared for 
implementation (Weiner) SYSTEMS



TICD checklist of determinants of practice

• Based on comprehensive analysis of 12 comprehensive 
frameworks, theory syntheses, planning models

• Focused on barriers and enablers of change of 
professional practice or organisation of care

• Includes 57 concepts in 9 domains

Flottorp SA, Oxman AD, Krause J, Musila NR, Wensing M, Godycki-Cwirko M, Baker  R, and Eccles 
MP. A checklist for identifying determinants of practice: a systematic review and synthesis of 
frameworks and taxonomies of factors that prevent or enable improvements in healthcare 
professional practice. Implem Sci 2013



TICD framework (Flottorp 2012)
Factors (examples)

Guideline factors Strength of evidence, clarity, accessibility, feasibility, 
compatability, effort, triability, observability

Individual health
professional factors

Domain knowledge, skills, agreement with
recommendation, attitudes, intention, self-efficacy, 
learning style, emotions, capacity to plan change

Patient factors Patient needs, beliefs, preferences, motivation, 
behaviour

Professional interactions Communication, team processes, referral processes
Incentives and resources Availibility of resources, financial incentives, 

information system, quality assurance, continuing
education, assistance for clinicians

Capacity for
organisational change

Mandate, leadership capability, regulations, priority of 
change

Social, political, legal
factors

Economic constraints, contracts, legislation, political
stability, corruption



Some organisational theories
relevant for implementation
• System-related theory, e.g.

– Chronic Care Model
– Competing Values Framework
– Organisational readiness for change

• Actor-related organisational theory, e.g.
– Leadership behaviours
– Social network mechanisms



Chronic care model 
(Bodemheimer & Wagner 2002)



Competing values framework
(Cameron and Quinn 2005)

Flexible structure Clan

Like a family:
values cohesion, tight
social networks

Adhocracy

Like a start-up firm: 
innovation, growth, risks, 
cutting-edge

Stable structure Hierarchy

Like the military: 
command, control, 
efficiency

Market

Like a firm: 
competition, customer-
driven, achievement

Inward focus Outward focus



Organizational readiness for change
• Readiness for change is a characteristic of organizations and 

concerns the shared views of organisations’ members
• It covers change committment and change efficacy (“willing 

and able”)
• It influences likelihood to initiate change, level of effort, 

persistence, and cooperativeness of behaviors
• Validated questionnaire available

Weiner B. A theory of organizational 
readiness for change. Implem Sci
2009;4:67.



How can leaders influence 
practice? (Schein, in Aarons 2014)

1. what they pay attention to, measure, and control on a 
regular basis

2. how they react to critical incidents and organizational 
crises

3. how they allocate resources
4. deliberate role modeling, teaching, and coaching
5. how they allocate rewards and status
6. how they recruit, select, promote, and excommunicate.

Aarons G et al. Annu Rev Publ Health 2014; 35:255.274.



Network mechanisms

Navigation Negotiation Contagion



Mechanisms in networks
• Contagion: behaviour and ideas spread in networks, similar to 

infections (e.g. opinion leaders)

• Social capital: access to resources in a network (e.g. individuals 
with knowledge) is a valuable asset for individuals and groups

• Collaboration: network structures are expression of, but also 
influence, coordination of activities



Note
• Actor-related concepts (e.g. leadership, social networks) 

may be directly relevant for a specific change

• System-related concepts (organisational structures, 
cultures, intentions) have indirect impact, potentially on a 
wide range of changes



Theories relevant for the three
organisational change examples?

GP-Care 
(BaWü)

Physician
assistants
(hospitals)

Out of
hours
care (NL)

Chronic care model (structure) X

Competing values framework (culture) X

Organizational readiness of change X X

Leadership behaviours X X

Professional networks X



To conclude



Many negative research findings: is
the organizational world too complex? 

‘’It is hard to establish cause and effect when attempting to 
leverage complex adaptive systems and perhaps even 
harder to reliably find evidence that confirms whether 
complexity-informed interventions are usually effective.’’

Brainard J. Implem Sci 2016;11:127.



Notes on research of
organisational change
• Implementation in organisations: not always a 

clearly defined program and mix of evidence-
based and other components  better
description and analysis of organisational 
strategies needed (‚logic models‘) 

• Search for ‚contextual determinants‘ of succesful
implementation- not very predictive, to be
continued? more dynamic frameworks ?



Notes on organisational change
in practice
• Typically incrementally developing programs, the

‚decisive evaluation‘ model may not apply

• Opinion leaders and shared opinions have high 
impact on implementation by professionals in 
organisationspreparation phase may be
crucial for successfull implementation
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