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Questions

§ Is a randomized controlled trial (randomization of patients) suitable for 
an intervention with respect to prescribing skills?

§ Yes 
§ No

§ When analyzing the before-after study data which method is best?
§ Interrupted time series analysis
§ Comparing proportions

§ The primary outcome determines the sample size
§ True
§ False





The next step

§ Research question
§ What is it I want to study (former presentation)

§ Study design
§ What type of study do I need to answer my research question

§ In relation to possibilities and costs
§ Study methods

§ How will I conduct the study
§ Definition of study population
§ Which outcome measures
§ How to measure patient characteristics and outcomes



Paragraphs of study protocol

§ Title – research question
§ Introduction/rationale
§ Objective(s)
§ Methods

§ Study design
§ Study population
§ Outcome measures
§ Study procedures
§ Data-analysis (incl. sample size)

§ Ethical considerations
§ Literature references
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Study design

§ ??????
§ Randomized Controlled Trial (RCT) or subtypes

§ Open, single/double-blind, assessor-blind
§ Cluster randomized
§ Cross-over

§ Non-randomized intervention study
§ Before-after study
§ Historical control

§ Observational
§ Cohort
§ Case-control
§ Prospective or retrospective



RCT

§ Randomised, double-blind controlled trial
§ Randomisation takes care of comparable groups
§ Assignment by chance
§ In general well balanced groups
§ Double-blind: validity outcome measurement

§ Gold standard
§ Not always suitable:

§ Safety interventions – learning effect
§ Rare effects: not feasible; very high costs
§ Ethical issues



Non-randomised intervention studies

§ Before-after study
§ Very suitable for measuring effect of safety intervention
§ Be aware of other changes

§ Is effect due to the intervention?
§ Time series analysis

§ Historical control group
§ Subtype of a before-after study
§ Difference: prospective datacollection

§ Before-after study: yes
§ Historical control group retrospectively (intervention group: 

prospectively)



Observational - cohort

§ Compares two treatments/interventions 
§ Patients are not randomised
§ Prospective or retrospective
§ Bias:

§ Selection bias: disease status determines chance of allocation 
§ E.g. selective drop-outs – incomplete follow-up

§ Information bias: chance of detection of outcome is higher in one 
group
§ E.g. cohort-study on association of oral contraceptive use with 

cervical cancer
§ OC-users higher frequency of screening
§ OC-users more temporal dysplasia due to infections

§ You can’t adjust for bias!



Observational – cohort
§ Confounding

§ Effect not due to intervention/treatment but due to another factor
§ Eliminate beforehand, but adjustment for confounding is possible
§ Before: ????

§ randomisation (ultimate), matching
§ A factor is a confounder when:

§ When measuring effect of E on Z and F is the possible confounder
§ F should have effect on Z independent of status of E
§ F should be associated with E
§ F may not be part of the causal chain leading from E to Z

§ Effect modification
§ Effect of intervention/treatment differs per category of a third factor

§ E.g. different effect of aspirin in women compared to men



Observational – cohort

§ Advantage:
§ Cause before consequence
§ Several outcome measures possible
§ Rare determinants are not a problem

§ Disadvantage:
§ Relevant determinants need to be known beforehand
§ Not feasible for disease with low incidence or very long preclinical 

stage
§ No insight into selection due to earlier exposition (immunity)
§ Costs and length of study



Observational – case-control

§ Outcome/disease determines the groups
§ Group with disease compared to group without
§ Look back to exposition to determinant of interest
§ E.g. patient with and without lung cancer

§ Association with smoking behavior
§ Bias:

§ Selection bias: higher risk than in cohort studies
§ Information bias: e.g. recall bias – people with disease remember 

better whether they used potentially causal agents
§ Confounding & effect-modification: as in cohort



Observational –case-control

§ Advantages:
§ Limited length of study
§ Small sample size

§ Disadvantages:
§ More validity issues than with cohort studies

§ Observational hybrid designs
§ Nested case-control 
§ Case-crossover



Other designs

§ Diagnostic studies
§ specificity, sensitivity, PPV, NPV
§ E.g. comparing two tools to assess adherence

§ Clinimetrics
§ Development of validated questionnaire

§ Pharmacokinetic studies, PK/PD modelling 
§ Descriptive studies; aim to look into prevalence/incidence and type

§ Cross-sectional
§ Prospective
§ Retrospective



Characteristics to be measured: 
primary outcome

§ Needs to correspond with primary objective
§ Primary outcome will answer your study question
§ Main table in your study report (but…..not table 1)
§ Keep it simple……..select one primary outcome
§ Primary outcome determines:

§ Choice of statistical test
§ Sample size







Background: 
Recent postmarketing trials produced conflicting results about 
the risk for hospitalized heart failure (hHF) associated with 
dipeptidyl peptidase-4 (DPP-4) inhibitors, creating uncertainty 
about the safety of these antihyperglycemic agents.

Objective: 
To examine the associations of hHF with saxagliptin and sitagliptin.

Design: 



Background:
Prolonged sitting time has been associated with adverse health 
outcomes. Interventions at work may contribute to reduced 
sitting. 

Objective: 
To test if a multicomponent work-based intervention can reduce 
sitting time.

Design: 



Background: 
Previous studies have reported conflicting results as to 
whether an association exists between sedentary time and 
cardiovascular disease (CVD) risk among African Americans.

Objective:
To elucidate this relation, we investigated the associations of television 
(TV) viewing time and occupational sitting with carotid
intima-media thickness (CIMT), a subclinical atherosclerosis measure, in 
a community-based sample of African Americans.

Design: 



Research question: outcome measures

Arch Intern Med 2009;169:1996-2002

What would the primary outcome measure be?



Arch Intern Med 
2009;169:1996-2002



More measurements…..

Besides primary outcome:
§ Secondary outcome measures

§ Selection – nice to know vs needed to know
§ Analysis: as for primary outcome
§ However: not important for sample size

§ Population characteristics
§ ……this is table 1
§ Also statistical analysis

§ Why?



Description of study population

§ Internal validity
§ Are study groups comparable with respect to all determinants 

except the determinant of interest?
§ What is the best way to achieve this?

§ External validity
§ Can the study population be translated to real life patients?
§ A good description of the study population (in- and exclusion 

criteria) is necessary to assess this



Arch Intern Med 
2009;169:1996-2002



HOW am I going to answer the study question

§ Translate determinant(s) and outcome(s) into variables
§ Primary outcome
§ Secondary outcome(s)
§ Population characteristics

§ Study procedures: how to measure your outcomes
§ Data collection



Measurement of variables
Example: blood pressure

• analogous

how often?

• electronic by whom?

• 24-hour holter

• systolic – diastolic 

• MAP (ICU)



Population characteristics

§ Often from (electronic) medical patient records
§ Questionnaires

§ e.g. living situation, degree of education, etc.
§ Outpatient data

§ General practitioner
§ Community pharmacy



Flow of study data

raw data

person 1

raw data

person 2

raw data

person n

CRF 1 CRF 2 CRF n

Data matrix

data-entry



Data matrix

patientnr intervention age sex BP diast

11 0 85 0 82

12 1 49 0 97

13 0 57 0 102

14 1 63 1 99



Data matrix in SPSS



Besides data matrix….

§ Construct codebook
§ Variable name (in hindsight often incomprehensible)
§ Therefore: description (lable)
§ Type (numeric, alphanumeric)
§ Possible values + coding (e.g. 0=male, 1=female, 2=unknown)
§ Missing values (e.g. bloodpressure 999)

§ Proper storage and back-ups of datamatrix and codebook
§ Data monitoring should be possible



Workshop assignment

§ Chose study design most appropriate for your study question
§ Translate study question into:

§ Primary outcome
§ Secondary outcome(s)
§ Population characteristics

§ Make data matrix including definition of labels and values of labels
§ Maximum of 10 variables (artificial selection)

§ How to measure the 10 variables?
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