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Measuring with well-designed and appropriate tests are central

We need to know what we are measuring, if we are measuring correct, and
a real difference?
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Clinemetrics

A methodological discipline with a focus
on the quality of measurements in
medical research and clinical practice.

The quality of measurements includes _
both the quality of the measurement o
instruments and the quality of the
performance of the actual
measurements




The COSMIN taxonomy

Validity:

The degree to which an
iInstrument truly measures the
construct(s) it purports to
measure

Reliability:

The extent to which scores
for patients who have not
changed are the same for
repeated measurement under
several conditions: e.q. test-
retest; inter-rater; intra-rater”

Responsiveness:
The validity of change
scores

Reproducibility?

Reliability Quality of HR-PRO

Internal
consistency

Reliability?

Validity

Content
validity
Face validity

Construct validi

Struf:t}J ral Hypotheses
validity testing
Cross-cultural
validity

Measurement
error?

Criterion
validity®

Responsiveness

Responsiveness

Interpretability

WWW.cosmin.nl
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Why this course?

There exists a well-defined research methodology
that, if used properly, ensures high scientific quality!




g egquQ for Enhancing the QUAIity and

network Transparency Of health Research

Home Aboutus Library Toolkits Courses & events News Blog

Home > Library > Reporting_guideline > Reporting of patient-reported outcomes in randomized trials: the CONSORT PRO extensi

Search for reporting guidelines

Use your browser's Back button to return to your search results

Reporting of patient-reported outcomes in randomized trials: the
CONSORT PRO extension

Reporting guideline Patient-reported outcomes in randomized trials
provided for?
(i.e. exactly what the which PROs are primary or important secondary end points. These recommendations urge

authors state in the paper) that the PROs be identified as a primary or secondary outcome in the abstract, that a de-

scription of the hypothesis of the PROs and relevant domains be provided (ie, if a multidi-
Full bibliographic Calvert M, Blazeby J, Altman DG, Revicki D.

, , mensional PRO tool has been used), that evidence of the PRO instrument's validity and relia-
ference PRO Group. Reporting of patient-reported o

bility be provided or cited, that the statistical approaches for dealing with missing data be

explicitly stated, and that PRO-specific limitations of study findings and generalizability of

results to other populations and clinical practice be discussed. Examples and an updated

DEPARTMENT OF SPORTS SCIENCE AND CLINICAL BIOMECHANICS - e - 1 0'



Course contents

Basic knowledge of questionnaire technique
— Understanding the terminology
— Understanding the basic concepts
— Selecting the best questionnaire

— Translation and cross-cultural adaptation of a
guestionnaire

— Developing a new questionnare
— Introduction to validity and reliability



Course contents

Concept to be
measured

New PRO ’ Existing PRO

~ |

identify purpose
Choose domain

Target population
Search for PRO

and more.__

Definition of the construct

Development of items and response
options

S T Forward translation
Pilot testi Trs |'I..'|'.|l..l.-'|..|.< Cross=
1ot tesnn i " i . = ———
¢ cultural adaptation of PRO

Synthesis

Field testing Back translation

Expert committee
review

Pretest

Hypothesis

Structural
validity Ye=ting
Cross-
R Interpretability
walidity
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Quality assessment

COSMIN checklists

1. Risk of Bias cheklist for PROs Identify purpose

2. Risk of Bias for reliability and _r Choose domain
measurement error Exist ”E PRO Target population

3. Study Design checklist Search for PRO

. Reporting Guideline and more.._

MNew PRO

Definition of the construct Chﬂlm of PH‘D -

Development of items and response
options

Forward translation
Translation and cross- PR

cultural adaptation of PRO

Pilot testing

Synthesis
Field testing Back translation

Expert committee
review

Pretest

Structural
Hypothesis
G
Cross-
cultural
walidity

Interpretability
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measured
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Target population
Search for PRO
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Practical information

9.00-10.00 Introduction to questionnaires - conceptualisation 7-13, AQH
33-35
10.00-11.00 Exercise: Conceptualisation ADH
11.00-12.30 Concepts in questionnaire technique 13-17, ADH
. Observed vs. latent variables 35-37
. Conceptual frameworks Vodcast
. Reflective and formative models
. Scales vs. indexes Articles
COSMIN taxonomy and requirements to questionnaire validation on www?*
12.30-13.00 | Lunch
13.00-13.45 How to measure the construct — operationalisation 35-37 AQH
e Preparing items and answer categories 41-50
13.45-14.30 Exercise: Preparing items and answer categories ADH
14.30 — 15.00 | Structure and design of a questionnaire study ADH
Q & A about own study

* www = see www.clinimetrics.sdu.dk

Coffee breaks and lunch - Whenever we want ©
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ASK STUPID QUESTIONS.
IF YOU DON’T ASK, YOU REMAIN STUPID.
Alvan Feinstein
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Practical information

Who are you?
— Name, profession and background
— Experiance with the use of questionnaires
— Are you using questionnaires in your research
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The use of questionnaires

* Measuring with questionnaires is central to clinical practice and health research

* Increased need for measuring patient reported outcomes (PRO’s)
— Create new knowlegde
— Monitor disease course
— Evaluate treatment effects (does the "intervention” work for the patient)

4 ' =
 Many questionnaires for a single disease >\>.f:_i;_; Q
* (Can we trust conclusions drawn from questionnaires? C'JJQ: D ‘<\/



Why use questionnaires?

 The best way to answer the research question

« Particulary effective for measuring
— Subject behavior
— Prefferences
— Intentions
— Attitudes
— Opinions

» Fast, efficient and inexpensive means of gathering large amounts of information from a
sizeable sample

* Their use of open and closed research questions enable reserachers to obtain both
quantitative and qualitative data

19



Pros and cons...

PROS CONS
* Practical * Dishonest answers
* Cost-effective « Unanswered questions
* Simple to administer « Reluctance towards sensitive questions
* Speed

« May appear impersonal
» Difficult to interpret
 Standardisation « Analysis challenges (open-ended

 Respondent comfort questions) |
 "Automated” scoring « May be unreliable
* Anonymity

« Comparability
» Scalability



Patient reported outcomes (PROs)

”any report of the status of a patients health condition that comes
directly from the patient without interpretation of the patient’s response

by a clinician or anyone else”

- US Food & Drug Administration

21



What is a good questionnaire?




A good questionnaire

« Standardized measurement instrument

 Measures a certain phenomenon — as it is experienced

* Developed for our specific purpose and population — or (re)validated
* |tis comprehensible to the target population and easy to complete

 We can interpret our results and say something about the concept we

are measuring

 ltis valid and reliabel (responsive) for the target population

23



Conceptualization - what do we want to measure
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Conceptualization

Conceptualization before operationalization

— Have an open end enquiring approach to the
ideas
— At first, try not to think about

« Solutions
» Methods/procedure/approach
* Practical circumstances
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Conceptualization

The variables we want to measure
— (often) doesn't exist
— rarely have an unambiguous meaning

What we end up measuring depends on our
definition

26



What counts as stress to you as a Ph.D student?
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Conceptualization

Definition:
The proces of coming to agreement about what
terms mean

Or the refinement and specification of abstract ideas
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Conceptual models

“"Theoretical model of how different constructs within a
concept are related”
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Conceptual model — Health related quality of life (HRQL)

* More diagnosis | » More evaluation of outcome
» More clinician-based ) * More PRO-based

» More objective measures Characterisics of - More subjective measurements

S . o e the individual P - -
» More unidimensional characteristics \ F , » More multidimensional characteristics
* More observable characteristics | | \ * More non-observable characteristics
Symptom Personglity Values
amplification Motivation Preferences

Einlﬂgical and General Overall
: - Symptom Functiopal :
thm_ulgﬂlc:al etatus healt_h - l‘.?.!ua_llt'_mI of
variables perceptions
Psychological Social and economic Social and
supports 11| rts sychological su rts

A hypothetical causal pathway through PP F;PI ey od ppo
which different factors influence HRQoL ¥ Non-medical

Characterigtics of factors
the Emrimlment

Wilson, I.B. & Cleary, P.D. {1995). Linking clinical variables with health related quali!y of life_lournal aof the American Medicao! Association, 275, 59-65
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QoL and participation

Jespersen et al. Health and Quality of Life Outcomes
(2018) 16:199; https://doi.org/10.1186/s12955-018-1024-
6

\

* Health \

» Functioning (physical and psychological)
* Diagnosis/symptoms

* Visibility

» Pain

« Medication/treatment

+ Energy/exhaustion

* Sleep

Function and health

\.

\

Physical

= Restrictions
» Accessibility
* Aids

« Mobility

Formal social relations

# Professional inkompetence

# Lack of information/coordination

» Helpers

* Stigra/mistrust

« Accept, understanding & consideration

i) [

» Emotional support

« Someone to be with/talk to

« Practical help

» Dependency/Equality in the relations
« Establishing/holding on to relations

« Bullying

» Structure of network

Social network

* Contribution

+ Feeling different

» Need of flexibility

* Troublesome/timeconsuming

» Rethinking of life circumstances
* Meaningful/ not at any prize

& Observation is not participation
+ Leisure/holidays/traveling

* Missing out

Participation

/_ Occupation \ / (

* Gender
e Age
« Ethnicity

Background
information

Quality of life

Emotional \

* Mood
* Sadness

Psychological

» Feeling valued/feeling as a burden
 Selfworth

» Fear of being deselected

» Stress

* Loneliness

* Boredom

» Independency

* Worries about the future

Well being

Material
» Feeling of having enough

* Financial support /

4

s Self perception

# Accept of ones situation

» Professional patient

* Need of convincing

* Positive view on life/ humour

* Who, what and when to tell

» Avodance/ lies to avoid stigma
+ Doing things in spite

» Declining invitations in advance

Managing strategies

Fig. 5 Conceptual moedel with incorporated domains and empirical indicators
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International classification
of functioning, disability
and health (ICF) Health condition

(dizarder or disease)

l—l—l

Body Functions and Activities Participation
Structures _— ——

T—I—I

Environmental Personal
Factors Factors
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Definition of the construct to be measured

Concept: “Global definition and demarcation of the subject of
measurement’

— A concept is robust and detailed
— A concept is often multi-dimensional

Construct: “A well defined and precisely demarcated subject of
measurement”

Find out what do we want to measure (all of it or parts of it)?
« E.g. sympoms, functioning or quality of life

33



Conceptual model — Health related quality of life (HRQL)

* More diagnosis | » More evaluation of outcome
» More clinician-based ) * More PRO-based

» More objective measures Characterisics of - More subjective measurements

S . o e the individual P - -
» More unidimensional characteristics \ F , » More multidimensional characteristics
* More observable characteristics | | \ * More non-observable characteristics
Symptom Personglity Values
amplification Motivation Preferences

Einlﬂgical and General Overall
: - Symptom Functiopal :
thm_ulgﬂlc:al etatus healt_h - l‘.?.!ua_llt'_mI of
variables perceptions
Psychological Social and economic Social and
supports 11| rts sychological su rts

A hypothetical causal pathway through PP F;PI ey od ppo
which different factors influence HRQoL ¥ Non-medical

Characterigtics of factors
the Emrimlment

Wilson, I.B. & Cleary, P.D. {1995). Linking clinical variables with health related quali!y of life_lournal aof the American Medicao! Association, 275, 59-65
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Litterature
— What have other researchers found?

— How does other researchers work with
the concept?

— Are there any existing theories or
theoretical models concerning the concept?

— Any definitions?

Individual interview/ focus groups, expert panels, etc.

— Does the understanding of the concept differ among different
groups (e.g. Researchers vs. patients, men vs. women etc.)?

— What does patients/professional say?

35



Example

Cresshdark

Conceptualization, operationalization, and ®

content validity of the EQOL-questionnaire
measuring quality of life and participation

for persons with disabilities

Louise Norman Jespersen , Susan lshey Michelsen, Bjgm Evald Holstein, Tine Tjernhai-Thomsen and Pernille Due

Abstract

Background: Measurement of guality of life demands thoroughly developed and validated instruments. The
development steps from theory 1o concepts and from empirical data 1o iterms are sparsely describad in the
literature of gquestionnaire development. Furthermmone, theme seems 1o be a need for an instrument measuring
quality of life and participation in a population with diverse disabilities. The aim of this paper was 1o present
and disauss the initial steps in the development of the Electronic Quality of Life questionnaire (EQOL).

Jespersen et al. Health and Quality of Life Outcomes (2018) 16:199; https://doi.org/10.1186/s12955-018-1024-6
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AIMS: ' /

“To present and discuss the initial development of the Electronic
Quality of Life (EQOL) questionnaire attempting to measure
quality of life and participation across people with diverse
disabilities”.

“Conceptualization of information derived from the qualitative
interviews and operationalization of the ensuing domains into
items”

“Another objective was to explore the content validity of the
EQOL-measure”.

“The intention was to allow for comparison between people with and
without disabilities on the aspects of quality of life that were found to
be relevant to people with disabilities”.

~ ”



L.

Step I Step 11 Step 111 Step IV Step V Step VI
Establishment Development of Qualitative data Coneeptualization Operationalization Evaluation of
of conceptual interview guides collection (generation of domains (generation of items) content
understanding o via codes, themes and validity

2 pilot focus empirical indicators)
group interviews
(n=9)
|3 focus group
interviews (n=39)
7 individual
mterviews (n=7)
Advisory board evaluation
W
Draft of Final conceptual EQOL draft EQOL
conceptual model
model

Fig. 1 Flow chart on the development of EQOL
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Results: We identified six domains (function and health, environment (physical and social), social network,
wellbeing, occupation, and managing strategies) based on themes derived from the qualitative interviews and
on conceptual discussions within the author group. These domains were incorporated in a conceptual model
and items were generated to measure the content of each domain. Participants expressed satisfaction with
EQOL but most participants felt that there were too map——====

..
o
g8
3
%

m
5

thnicity

Background
information

—

Conceptual model g B
The six domains: function and health, environment ot ~N Qualtyortte \.
(physical and social), social network, wellbeing, occupa- el e

tion, and mandaging strategies were incorporated in a

conceptual model (Fig. 5) covering the domains and em-

\

* Visibility

* Pain

* Medication/treatment
« Energy/exhaustion

® Sleep

Function and health

pirical indicators which participants across age and diag- . 4 Exmctionsl \
noses perceived as important to their quality of life and o \ e
® Accessibility

Psychological

participation. The vertical dimension illustrates quality

Environment \

#iAlds » Feeling valued/feeling as a burden
. . . . " - * Moty 2 eseffworth
of life and the horizontal dimension illustrates participa- Formal social reations 3 cresofben deiae
 Professional inkompetence K] #akress
tion. The intersection between the two dimensions indi- sisketishoratinmdinetn = leom
o Stigma/mistrust ""dep‘"de”“’
cates a conceptual overlap between the content of the g e » Wortie bout the future

Material

» Emotional support
® Sameone to be with/talk to
« Practical help

domains. Domains that are placed partly outside the di- - ~ e of i e
mensions illustrate that the domain also includes more /
objective aspects of the concepts (for example whether g o o
or not you take medications). The box to the top right | \ st o y

shows the included background information. —

e

Social network

» Self perception \
» Accept of ones situation

» Professional patient |
® Need of convincing

= Positive view on life/ humour
® Who, what and when to tell

» Avodance/ lies to avoid stigma
« Doing things in spite

# Declining invitations in advance |

* Contribution

+ Feeling different

+ Need of flexibility

* Traublesome/timeconsuming

» Rethinking of life circumstances
* Meaningful/ not at any prize

* Observation is not participation

Participation

Occupation

+ Leisure/holidays/traveling
* Missing out

[ Managing strategies

Fig. 5 Conceptual model with incorporated domains and empirical indicators
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Exercise conceptualisation

Perceived Stress Scale

A more precise measure of personal stress can be determined by using a variety of instruments that
have been designed to help measure individual stress levels. The first of these is called the Perceived
Stress Scale.

The Perceived Stress Scale (PSS) is a classic stress assessment instrument. The tool, while originally
developed in 1983, remains a popular choice for helping us understand how different situations affect
our feelings and our perceived stress. The questions in this scale ask about your feelings and thoughts
during the last month. In each case, you will be asked to indicate how often you felt or thought a certain
way. Although some of the questions are similar, there are differences between them and you should
treat each one as a separate question. The best approach is to answer fairly quickly. That is, don’t try to
count up the number of times you felt a particular way; rather indicate the alternative that seems like
a reasonable estimate

For each question choose from the following alternatives:
0-never 1-almostnever 2-sometimes 3 -fairly often 4 -very often

L In the last month, how often have you been upset because of something that
happened unexpectedly?

2. In the last month, how often have you felt that you were unable to control the
important things in your life?

3. In the last month, how often have you felt nervous and stressed?

4. In the last month, how often have you felt confident about vour ability to handle
your personal problems?

5. In the last month, how often have you felt that things were going your way?

6. In the last month, how often have you found that you could not cope with
all the things that you had to do?

7. In the last month, how often have you been able to control irritations in
your life?

8. In the last month, how often have you felt that you were on top of things?

9. In the last month, how often have you been angered because of things that
happened that were outside of your control?

10. In the last month, how often have you felt difficulties were piling up so high that
vou could not overcome them?

The PSS-10 is a short questionnaire consisting of 10 items that
measures perceived stress over the past four weeks.

The questions are designed to capture how unpredictable,
uncontrollable, and overwhelming participants perceive their
lives to be

A. Identify the Constructs and Subdimensions in PSS-10

B. Map Dimensions vs. Questions

C. Discuss how the items operationalize the overall theoretical
construct

D. Identify Potential Gaps — are there aspects of stress that are
not directly measured?

41
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