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What is ’evaluation’?What is ’evaluation’?

Evaluation …
is the act of 
measuring or exploring properties
of a health information system 
(in planning, development, implementation, or operation), 
the result of which informs a decision to be made 
concerning that system in a specific context

[Ammenwerth et al. 2004]

Evaluation …
is the act of 
measuring or exploring properties
of a health information system 
(in planning, development, implementation, or operation), 
the result of which informs a decision to be made
concerning that system in a specific context

[Ammenwerth et al. 2004]



goal-free evaluation

evaluation with a 
frame of reference



Effect

Webster: ”something that inevitably follows an 
antecedent (as a cause or agent)”

Collins: ”something that is produced by a cause or 
agent”

i.e., evaluation with 
a frame of reference



In controlled studies, it is important not to 
make additional efforts on the one group

studycontrol

analysis, design,
implementation

installation

operation

assessment study



“… to tell the truth,

the whole truth,

and nothing but the truth”

evaluation is utterly complex

evaluation is a piece of cake
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Study design biasesStudy design biases

Aspects of culture

Circumscription of study objectives

Selecting the study methodology/method

Defining methods & materials

(User) Recruitment

(Case) Recruitment

The frame of reference

Outcome measures or end-points

Construct validity of methods, 
techniques and tools

Prophylactic grounding

Prognostic measures

The (un-)used user

Diagnostic suspicion

The placebo effect
Hawthorne Effect

Co-intervention
A before-and-after study

Carry-over Effect
Check-list Effect

Human cognition/recognition
Usability and user acceptability
(Adverse) confounding effects

More than one population included as the subject of investigation

Compliance between application domain and target domain

Use of artificial scenarios or set-up

Subjectivity versus objectivity
Assumptions for methods’ application

Circular inference
Application range

The Substitution Game

Comparing apples and pears

Technical verification of outcome measures

Constructive assessment

Complex causal relations

Delimitation of the investigation space
Ambiguous or changing study objectives

Stakeholder analysis
Targeting the methodology/method to 
the study aim



Biases related to data collection, Biases related to data collection, 
analysis and interpretationanalysis and interpretation

Beyond the developer’s point of view
Unstable technology

Hindsight or insight bias
Judgement of the probability of events
Judgement of performance
Miscellaneous judgemental biases

Assessment Bias
Evaluation paradox

Constructive assessment
Action-case research

Half of the story
Presentation of the future

Exhaustion of the data material

A publication dilemma

Matching of control and study groups
Implicit domain assumptions

Competing risks

False-Negative Studies
False-Positive studies

Validation is not black-and-white
Randonised controlled trials
Action-case Research

The developers’ actual engagement
Intra- and Inter-person (or -case) variability

Illicit Use
Feedback Effect

Extra Work
Judgmental biases
Post-rationalisation

Verification of implicit assumptions
Novelty of the technology – technophile or technophobe

Spontaneous regress
False conclusions

Incomplete studies or study reports
Hypothesis fixation

The ‘Intension to treat’ principle
Impact



Very few evaluation studies for
IT-based solutions within the 

healthcare sector
succeed to avoid even the 
simplest pitfalls and perils !

!

! ?
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It is important ... It is important ... 

... that the conditions and constraints of the  
organisation is known and respected

… that there is full compliance between 
the objective, the approach and the 
exploitation of the results



?
??

?
?

?
??

?

?What and how do you do?What and how do you do?

? Where in the life-cycle is the system
? Which question do you want an answer for
? What – precisely – is the answer going to be used for
? Who is the target group for the generated information
? What is the context of the study

? Vision and mission of the organisation
? Its policy 
? ….

? What are the conditions and constraints
? The available resources
? Relevant baseline material

Analysis of objectives, conditions/constraints and 
policy (incl. value norms and preferences), to 
establish a strategy and guidelines for accomplishment of 
a solution/task, including overall selection of methods



!
!!

!
!

!
!!

!

!Then !Then !

! Define policy for the study
! Value norms and perspectives
! Principles for user involvement
! Communication model
! ....

! Outline preferred method(s), check for pitfalls and assumptions
! Outline preferred metrics and measures
! Identify the frame of reference 
! Define strategy, guidelines and plans, and finally prescriptions 
and timetables, etc.

! Choose evaluation methodology

methodology

method    method    method

metric    metric    metric

measure    measure

Analysis of objectives, conditions/constraints and policy (incl. 
value norms and preferences), to establish a strategy and 
guidelines for accomplishment of a solution/task, including 
overall selection of methods



methodology

method    method    method

metric    metric    metric

measure    measure
Medical

knowledge

Correctness
• sensitivity
• specificity
• PV(+)
• ....

Construct validity

Transferability/generalisability
• organisational context
• content

• compliance with local practice

Coverage of patient stream and patient

Clinical / diagnostic performance

Comprehensibility

Robustness
• time
• variance

• analytical
• day-to-day biological
• nosographic

Functionality
• ergonomy 
• cognitive aspects

Applicability
• assumptions
• perspectives and culture
• ethnic aspects



Effect assessment

Economy

TechnologyPatient

Organisation
Budget

Structure, 
competence & 
responsibility

Job satisfaction

Patient satisfaction

Quality of life, 
mortality, morbidity

Bed days, ......

Cost
- specific items
- effectiveness
- efficiency

Administrative responsibility

Work procedures

Compliance

Medical
knowledge
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A A -- CC

Assessing what actually happens compared to the 
expectations of what should happen

Analysis of Work 
Procedures

• Assessment of system design and early prototypes
• Assessment of demos

Cognitive Walkthrough

Measurement of diagnostic accuracy and precisionClinical/Diagnostic 
Performance

Strategic managementBalanced Scorecard

A set of techniques for comparative assessment of bidsAssessment of Bids

• Identification of where and why operation errors occur
• Identification of focus point for improvement of user  
friendliness and usability

Cognitive Assessment

Critical, subjective assessment of an existing practiceBIKVA

Application purposeMethod

D D -- FF

• Trends assessment 
• Assessment of the future

Delphi

Examine users’ reaction to the implementation of a 
new system

Equity Implementation 
Model

Assessment of objectives fulfilment, and 
identification of focus points for change

Functionality 
Assessment

Comparative judgement of development strategiesFramework for 
Assessment of 
Strategies

Observation of and within an organisation to identify 
practice and mechanisms controlling change

Field Study

• Elicitation of patterns of attitudes, ways / modes of 
acting within/among social groups
• Elicitation of problem areas within the organisation 
or the IT-based solution

Focus Group Interview

Application purposeMethod

F F -- LL

Situation analysis aimed at identification of focus 
points for change

Future Workshop

Text-analysisGrounded Theory

Combined assessment of degree of objectives 
fulfillment and of side effects (impact assessment)

Impact Assessment

Incremental optimization of outcome to comply with 
policy and aim.

KUBI

(directed at usability assessment)Heuristic Evaluation

Situation analysis, aiming at identifying focus points 
for change

Logical Framework 
Approach

Exploration of individuals’ attitudes, opinions, and 
perception of phenomena and observations

Interview

Application purposeMethod

O O -- RR

An organization’s readiness to assimilate a clinical 
information system

Organisational 
Readiness

Identification of future scenariosPardizipp

Assessment of a User Requirements SpecificationRequirements  
Assessment

Evaluation of efficacy, i.e. that the IT-system (under 
ideal circumstances) improves patient care

RCT

Monitoring of risk aspectsRisk Assessment

Exploration of what, how and why a given incident 
occurred to identify the root causes of  events

Root Causes Analysis

Qualitative investigations of subjective aspects, like 
attitudes and opinions

Questionnaires

Measurement of trends, in particular effect of a 
specific initiative

Prospective Time 
studies

Application purposeMethod

• Analysis of complex patterns of interaction
• Data acquisition and documentation in general

Video Recording

Assessment of relations between elements in an 
organisation, influencing acceptance and use of future 
solutions

Social Network 
Analysis

Gaining insight into the cognitive processes
Think Aloud

Assessment of opinions, attitudes and perceptionsUser Acceptance 
and Satisfaction

Situation analysisSWOT

Assessment of who to involveStakeholder 
Analysis

Assessment of user friendliness in terms of ergonomic 
aspects

Usability

Systematic assessment of requirements fulfilment as part of 
an acceptance trial 

Technical 
Verification

Application purposeMethod

S S -- VV
There are plenty of 
methods and frameworks, 
and a fair number of 
methodologies 
to address users’ need for 
evaluation

Summative
vs 

constructive 
evaluation

Brender: Handbook of Evaluation Methods for Health Informatics, Elsevier 2006



 
assessment

focus

type of
systemHIS/

PAS
LIS
RIS

EHCR
education

ergonomic ass.

cognitive ass.

KBS
ES/DSS

functionality ass.

impact ass.

techn. verification

• complex tasks within a dynamically changing context
• unique cases
• decision support 
• many users
• composite and variable staff



the purpose 
– and hence benefit –
of evaluating 
throughout the implementation of an EHR 
is to :

- maximize success and 
- minimize failure aspects
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