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Implementation research 

• “Research that aims to inform policy 

decisions about how best to use resources 

to improve the uptake of research findings 

by testing approaches to change 

professional and organisational behaviour.” 



 



Selecting interventions 

Identified problem (Symptoms) 

 

Assessment of barriers (Diagnosis) 

 

Tailored intervention (Treatment) 

 

Behaviour change (Cure) 

 
 

Bokhoven MA, Kok G, Weijden T van der. Qual Safety Health Care 2003;12:215-20. 



 



Key messages 

• If you focus on effect evaluation 

• With quantitative methods 

• RCT is golden standard, but …. 

• One size fits all? NO 

• Tailor to aim (efficacy vs effectiveness) 

• Tailor to stakeholders and resources 

• Keep it simple 



How to do it? 

• Effect evaluation -> Indicators  

– Structure 

– Process 

– Outcome  

• Process evaluation 

– Per protocol anaysis 

• Economic evaluation 



How to do it? 

Examples of additional CONSORT criteria: 

• Intervention: Describe extra resources added 

to usual settings to implement 

• Sample size: use minimally important 

difference for policy makers 

Zwarenstein M et al. Improving the reporting of pragmatic trials: extension of the 

CONSORT statement. BMJ 2008;337:a2390. 



How to do it? 

“Can it work?” – “Does it work?”  

• Pragmatic – explanatory trials 

• Efficacy – effectiveness 

 

Zwarenstein M et al. Improving the reporting of pragmatic trials: extension of the 

CONSORT statement. BMJ 2008;337:a2390. 



Question Efficacy Effectiveness 

Setting Ideal setting 

Participants Highly selected 

 

 

Intervention Strictly enforced, 

adherence 

monitored 

Outcomes Short-term 

surrogates 

Relevance Indirect 



Question Efficacy Effectiveness 

Setting Ideal setting Normal practice 

Participants Highly selected 

 

No selection beyond the 

clinical indication or 

preference 

Intervention Strictly enforced, 

adherence 

monitored 

Applied flexibly 

Outcomes Short-term 

surrogates 

Directly relevant to 

funders, communities 

Relevance Indirect Directly relevant to 

practice 



Continuum pragmatic - 
explanatory 

• Thorpe et al. J Clin Epidemiol 2009;62:464-475 
(PRECIS tool) 

• Karanicolas et al. J Clin Epidemiol 2009;62:479-
484 

• Oxman et al. J Clin Epidemiol 2009;62:485-488 

• Oxman et al. J Clin Epidemiol 2009;62:495-498 



 



How to do it? 

Randomised vs non-randomised? 

 “Poorly controlled studies more likely to show effect 

than well controlled studies in review of 

interventions to improve prescribing.” 
 Soumerai et al. Improving drug prescribing in primary care: a critical analysis of the 

experimental literature.  Milbank Quarterly 1989;67:268-317. 

 

Craig P et al. Developing and evaluating complex interventions: the new Medical Research 

C ouncil guidance. BMJ 2008;337:a21655.  



Clustered trials 

Unit of: 

randomisation data collection analysis 

 

1 professional - professional - professional 

2 professional - patient  - professional 

3 professional - patient  - patient 

4 group of prof. - patient  - professional 

 



How to do it? 

Why not patient randomised trials?  

 
• This may be less valid for behavioural change 

studies. 

• Danger that treatment given to control patients will 
be contaminated by professionals‟ experience of 
applying the guideline to patients in the 
experimental group. 



A few examples 

• Case 1 Non-controlled cluster trial 

• Case 2 Clustered RCT  

• Case 3 Complex clustered RCT 

• Case 4 Complex clustered RCT 

 

 

 



 



 



 



Case 2 

• Post randomisation selection bias 

• Zelen design (Vierhout 1995) 

• M‟tricht Self Management trial 

Campbell et al. CONSORT statement: extension to cluster randomised trial. BMJ 

2004;328:702-8 
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Verstappen WHJM, et al. Variation in test ordering behaviour of general practitioners: 

professional or context-related factors? Fam Pract 2004;21:387-95.  



A break-through method for 
change 

• personalised feedback, 6 x year : 

- comparative graphical feedback, data 

derived from existing sources 

- guidelines 

• 2 weeks later: small group peer review, chaired 

by opinion leader 



Clinical problems 

1. Cardiovascular diseases/

Hypertension
Cholesterol, subfractions, 

sodium, serum creatinine, BUN, 

(exercise-)ECG, potassium

2. Gastro-enteral complaints
SGPT/SGOT/LDH, amylase,      

-glutamyltransferase, bilirubin, 

alk.phosphate,  ultrasound of 

hepatobiliary tract

3. Urogenital complaints
Prostate specific amino acid,

Ultrasound of  kidneys, IVP,

renal ultrasound, IVP, double 

contrast barium enema, 

sigmoidoscopy

1. COPD/asthma
pulmonary function test, 

immunoglobulin E, chest X-ray, allergic 

screening test

2. General malaise/ fatigue /vague

complaints
ESR, Hb + -indices, Ht, leucocytes + 

differential count, TSH, monospot

3. Joint degeneration/joint complaints
ESR, uric acid, rheumatoid factors (latex

fixation test, Rose-Waaler test), X-ray of

lumbar spine, -shoulder, -cervical spine, -

knee, -hip



Cardiovascular Disease
Period: 07/1999 t/m 12/1999   GP: XXXX

(GP - GPgroup - Region)
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Case 2 Small group peer review 

• 5 min agenda setting 

• 5 min critical look at own numbers 

• 5 min pair-wise talk 

• 60 min plenary discussion 
– relate behaviour to guidelines 

– discuss resistance to change, learn from each other 

• 15 min making work agreements  



Case 2 Effect evaluation 

• number of tests 

 

• number of „redundant‟ tests 

 

 per GP/ per 2300 patients/ per 6 months 



clinical problems 

block A: 

cardiovascular 

upper abdominal 

uro-genital 

clinical problems 

block B: 

COPD/asthma 

fatigue 

musculosceletal 



Study population 

Participating  

GP groups (40) 
R 

I. 13 local GP groups 

    (94 GPs) 

II. 13 local GP groups 

      (91 GPs) 

III. 14 local GP groups 

      (105 GPs) 



GP groups 

N = 40    283 GPs 

R 

meetings on A 
no intervention on B 

meetings on B 
no intervention on  A 

feedback on A 
no intervention on B 

baseline 

A + B tests 

follow-up 

A + B tests 



GP groups 

N = 40    283 GPs 

R 

meetings on A 
no intervention on B 

meetings on B 
no intervention on  A 

baseline 

A + B tests 

follow-up 

A + B tests 



Case 3 Results 
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Verstappen W et al. Effect of a practice-based strategy on test ordering 

performance of primary care physicians.  JAMA 2003;289:2407-12. 

Nr. tests per GP 

per 2300 pat./ 6 m. 



Block designs 

Advantages 

 

• Equalises Hawthorne 

and other non-specific 

effects 

• Maximise power 

• Efficient 

• Potentially greater 

generalisability 

Disadvantages 

 

• Complex to design 
(especially if want to test 
multiple interventions or 
levels of interventions) 

• Complex to run 

• Complex to analyse 



GP groups 

N = 40    283 GPs 

R 

meetings on A 
no intervention on B 

feedback on A 
no intervention on B 

baseline 

A + B tests 

follow-up 

A + B tests 



Case 3 Results 
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Case 3 Results 

• Running costs 

– feedback reports 

– quality meetings 

– opportunity costs 

• Development costs 

• Research costs 
Verstappen W. Comparing cost effects of two quality strategies to improve 
test ordering in primary care. A RCT. Int J Qual Health Care 2004;16:391-8.  



Case 3 Results 

Costs per GP per 6 

months (€) 

Total 

strategy 

Feedback 

only 

All costs 701  58 

running costs only 554 17 

Running costs, - opp. 

costs 

93 17 

Cost reductions 301 161 



Case 4 

• Maastricht – Cardiff (UK) collaboration 

• Netherlands organisation of health care 
research 

• Improving management of patients with 
acute cough by CRP point of care testing 
and communication training (IMPAC3T) 

  Cals JWL et al. BMC Family Practice 2007 



84 patients 
100% data on Antibiotics 

 

117 patients 
100% data on Antibiotics 

 

120 patients 
100% data on Antibiotics 

 

110 patients 
100% data on Antobiotics 

 

89% returned diary 88% returned diary 94% returned diary 87% returned diary 

Assessed for eligibility: 

54 group practices from the Zuid Oost Brabant region 
 

Excluded (34): 

Not meeting inclusion criteria (9) 

Refused to participate (25) 

 20 group practices randomised twice 

(2 GPs per group practice consented to participate) 

CRP 
 

10/10 GPs completed study 

Communication 
 

7/10 GPs completed study 

CRP + Comm. 
 

10/10 GPs completed study 

Usual Care 
 

10/10 GPs completed study 

431 patients 

100% follow-up for AB and reconsultation 

89% follow-up for diary data (symptom scores) 



+
    C

R
P   - 

23% 39% 

33% 68% 
 

C
R

P
 +

 C
o

m
m

. 
C

o
m

m
u

n
icatio

n
 

U
su

al C
are 

C
R

P
 

p < 0.01* 

GP use of CRP  

227 patients  

45% 

GP no use of CRP 

204 patients 

58% 
 

AB prescribing day 1-28 
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FP communication training 

201 patients 

 

38% 

 

 

FP no communication training  

230 patients  

 

63% 
 

 
 

AB prescribing day 1-28 p < 0.001* 



Factorial designs 

Advantages 
 

• Comparison of multiple 
interventions or levels of 
intervention under similar 
circumstances 

• Possibility of detecting 
interaction effects 

• Maximises power 

• Efficient (two RCTs for the 
price of one) 

Disadvantages 
 

• Complex to conduct 
and analyse 

• Rarely sufficient power 
to detect interaction 
effects 

• Power diminished if 
interaction between the 
interventions 



Some considerations 

• Preference trials and ransomised consent 

designs 

• Stepped wedge design 

• N=1 designs 

Craig et al. Developing and evaluating complex interventions. The 

new MRC guidance. BMJ 2008;337:979. 



 

Brown et al. The stepped wedge trial 

design: a systematic review. BMC Med 

Res Methodology 2006;6:54 



Key messages 

• If you focus on effect evaluation 

• With quantitative methods 

• RCT is golden standard, but …. 

• One size fits all? NO 

• Tailor to aim (efficacy vs effectiveness) 

• Tailor to stakeholders and resources 

• Keep it simple 


