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Patient - ReportedClinician - Reported

For example,

Functional status
Symptoms

HRQL

For example, 

Global impressions
Observation & tests 

of function

Caregiver - Reported

For example,

Dependency
Functional status

Physiological

For example,

FEV1
HbA1c

Tumor size

Patient Outcomes Assessment Sources and Patient Outcomes Assessment Sources and 
ExamplesExamples
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Global Impression
Functional status

Well-being
Symptoms

HRQL
Satisfaction with TX

Treatment adherence

Patient - ReportedClinician - Reported Caregiver - ReportedPhysiological

Patient Outcomes Assessment 
Sources and Examples
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Why Measure Subjective Outcomes?Why Measure Subjective Outcomes?

Essential for measuring 
impact of a disease or its 
treatment (Quality vs. 
Quantity of life)
Sometimes the objective of 
treatment is to provide relief 
to the patient, not to cure the 
health condition (i.e., 
oncology)
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The PatientThe Patient’’s Perspective is ...s Perspective is ...

A unique indicator of the impact of disease
Essential for evaluating treatment efficacy
Useful for interpreting clinical outcomes
A key element in treatment decision-making
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I´m worried
and concerned

GI symptoms
bother me!

I can not bend
over or exercise

My whole life is 
affected

Heartburn 
disturbs my sleep

I can not eat and
drink whatever 

I like
Wilklund, 2002
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Represents the patient’s evaluation of the 
impact of a health condition and its treatment 
on relevant aspects of life

The evaluative component can be measured 
by

• severity 
• bothersomeness
• importance or
• satisfaction

HealthHealth--Related Quality of LifeRelated Quality of Life
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Represents the patient’s evaluation of the 
impact of a health condition and its treatment 
on relevant aspects of life

The relevant aspects of life are measured as 
domains, e.g., 

• physical
• psychological
• social
• symptoms

HealthHealth--Related Quality of LifeRelated Quality of Life
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Represents the patient’s evaluation of the impact 
of a health condition and its treatment on 
relevant aspects of life

Domains are selected to be relevant to patients 
and their significant others, e.g.,

• focus groups
• cognitive interviews
• literature reviews

HealthHealth--Related Quality of LifeRelated Quality of Life
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PROs and traditional markers of disease activity 
are related, but not perfectly correlated

daily functioning & FEV-1
• r = 0.10 to 0.30
• shared variance = 9%

Thus, the two indicators are complementary

PROsPROs Supplement Traditional IndicatorsSupplement Traditional Indicators
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“Objective” “Subjective”
Exercise test versus physical functioning, r = 0.40

Wiklund I et al. Clin Cardiol 1991;14

Mapi Values© 2005

QOL Provides Supplemental QOL Provides Supplemental 
InformationInformation

Quality of life assessment of patients in 
extremity sarcoma clinical trials

Sugarbaker et al. Surgery 1982: 91:17
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SugarbakerSugarbaker et al.  Surgery 1982et al.  Surgery 1982

Research Question:  How does QOL compare for 
Amputation+ Chemo vs limb-sparing surgery+Chemo+ 
RT for  soft tissue sarcoma? 
Design: RCT 
Measures: PAIS, SIP, Bethel Function, Katz ADL
Subjects: 26 with soft tissue sarcoma, age < 21
Results:  QOL results similar with trends favoring 
amputation
Conclusion:  The limb sparing regimen did not provide 
better QOL
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QOL Scores (higher = worse) for QOL Scores (higher = worse) for 
Patients with Extremity Sarcoma Patients with Extremity Sarcoma 
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Impact of Rhinitis on ChildrenImpact of Rhinitis on Children

“This is when I feel better and I 
can go out and play with 
friends.”
(This picture was drawn using a 
pink marker)

“This is when I don’t feel good and my eyes 
don’t look good. 

Those are drops that someone put in my 
eye.”

(This picture was drawn by the same child 
who drew the picture on the left. Before she 

began drawing it, she put down the pink 
marker and picked up a black one.)
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Impact of Rhinitis on ChildrenImpact of Rhinitis on Children

This child’s nose gets “sniffly” when 
he rollerblades and the “sniffly” nose 
makes him lose his attention and wipe 

out (slang for fall down).
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Impact of Rhinitis on ChildrenImpact of Rhinitis on Children

This child feels like 
she’s been 

underwater for 2 
hours with a 1000 

pound weight.
(She is unable to 
breathe and feels 
“pulled down” by 

her allergies)
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Measuring SatisfactionMeasuring Satisfaction

"Satisfaction is an emotive evaluation, a pleasant feeling caused by 
the fulfilment of expectations” (Oliver 1997)

• Bothersomeness of medication side effects

• Ease/convenience of taking medication as prescribed
• Interference with daily activities/life

• Willingness to continue
• Overall satisfaction

Convenience

• Perception of how well the medication works

• Feeling in control
• Stress due to treatment

Side Effects

Efficacy

Global

Psychological 
Burden
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Treatment 
Attributes

• Packaging • Cost
• Ease of use • etc.
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Stages in Development of a PRO Stages in Development of a PRO 
InstrumentInstrument

Pilot test 
Face & content validity

Hypothetical basis for 
PRO as outcome

Elicitation of concepts
to be measured
Literature review

Patients interviews

Involvement of a 
steering committee

(recommended)

Item generation Choice of a 
questionnaire format

Communication & publication

Item reduction 
validation

Translations & Psychometric validation
Instrument ready to 

be used in a trial
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Conceptualizing the Development:Conceptualizing the Development:
The Conceptual Model/FrameworkThe Conceptual Model/Framework

Schematic detailing how the variables will 
interact
Start with a literature review and overall 
objectives

Distorted joints may be important for satisfaction 
in RA, but not when you are measuring functioning

Helps you focus your research and avoid 
adding other comments by the patient

Your focused research will end up as a shotgun 
approach
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Assessing the Impact of Disease and Assessing the Impact of Disease and 
TreatmentTreatment

OA clinical signs and symptoms
Pain/tenderness
Swelling and creaking
Stiffening of affected joints
Weakness and shrinkage of surrounding muscles 
due to lack of use
Enlarged and distorted joints

What is the impact on patient HRQOL?
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Assessing the Impact of Disease and Assessing the Impact of Disease and 
TreatmentTreatment

OA patient quotations
“When I’m in acute pain I can’t move”
“The pain wakes me up at night”
“Sometimes you get very depressed / you can get 
angry”
“It’s also had an influence on my sex life”
“Your moods change easily and I can be aggressive 
and bad tempered”
“You don’t feel like socializing when you are in pain”
“I can’t do the job I used to do”
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Questionnaire ChoiceQuestionnaire Choice

Patient’s perspective is essential
Item generation must be from the patient not the 
clinician to be acceptable in the scientific community

Must be in lay terms 
Lower reading level important

CrossCross--cultural issuescultural issues
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Comparability and Cultural Comparability and Cultural 
UnderstandingUnderstanding

Cross cultural research often involves a 
difficult but important choice between 
sacrificing cultural understanding and 
sacrificing comparability

Language is not just a way to speak, it 
shapes the way we process information
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Comparability and Cultural Comparability and Cultural 
UnderstandingUnderstanding

Cultures create words to reflect new 
experiences, so those experiences can be 
shared

Different languages are not just different 
sets of words, they are reflections of specific 
experiences
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Comparability and Cultural Comparability and Cultural 
UnderstandingUnderstanding

A more literal and unadapted translation:
Less relevant to a second culture
Tend to uncover cultural differences

• Complicated 
• Implications that render the translations unusable

The more culturally equivalent a concept is:
More relevant the translations will be to their 
respective cultures
Less likely to find cultural differences
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Growing Interest in PRO

Development of Instruments... in 
only one language (UK/US English)

Adaptation for use in other countries
(clinical trials - clinical practice)

Cultural adaptation

Why Translations Are NeededWhy Translations Are Needed

Mapi Values© 2005

Report of quality rating and 
rationale for choice of 

translation

CrossCross--Cultural AdaptationCultural Adaptation

1st intermediary version 
in target language

Translation back to 
source language and 

comparison with original

2nd intermediary version in
target language

Test by patients or lay 
people

3rd intermediary version

Originator

Source
questionnaire

International harmonisation

Forward translation to 
target language

Forward translation to
target language

Translation back to 
source language and 

comparison with original

Production of final 
versions in each 

language
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For a Translated QuestionnaireFor a Translated Questionnaire
Conceptual equivalence

See linguistic validation process

Psychometric equivalence
Performance of the translated version = original
If there are differences in concepts, they will 
perform differently
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Original

Problem

1st French 
version

Contact with
author

2nd French
version

Patient 
test

Final French 
version

Fietsen (to cycle)

What does "to cycle" stand for?

Marcher sur une longue distance ou faire du 
vélo (To walk a long distance or to cycle)

Concept : an activity requiring moderate 
physical effort

Marcher sur une longue distance ou monter
une côte (to walk a long distance or walk up 
a hill)
The 2 notions cannot be associated

Marcher d'un pas alerte
(To walk at a quick pace)

Disease area : Chronic Bronchitis
Dutch French

Translation Issues Translation Issues –– ExampleExample

Mapi Values© 2005

En kortare promenad (ungefär 2 km)
A short walk (about 2 km)

Short walk (about a mile)

One mile is not a short walk

What is important?"1 mile" or "short 
walk"?

Disease area: Angina Pectoris

Original

Final UK version

Test on 
American population

Problem

Contact with 
author

Final American 
version

Concept : short walk

Short walk (several blocks)

Swedish English (UK) For use in the US

Translation Issues Translation Issues –– ExampleExample
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Translation Issues Translation Issues –– ExampleExample

Original

Problem 

Alternatives 

how much did allergies affect your 
productivity while you were working?

Japan: Productivity not commonly used 
for human beings

- using “amount of work” may be 
interpreted as “work load”

Effectiveness was used

Pathology:  Allergies
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Example: WPAIExample: WPAI--AS AS (Q4)(Q4)

過去７日間、仕事をする際、アレルギーがどれぐらい効率に影響を及ぼしましたか？
仕事の量や内容が制限されたり、したいと思ったほど仕事が達成できなかったり、普段通り
注意深く仕事ができなかったりした日の事などを思い出してください｡もし、仕事へのアレル
ギーの影響が少ししかなかった場合は番号の低いものを、ひどかった場合は、番号の高いも
のをお選びください｡ （番号を○で囲む。）

アレルギーは _______________________________________     アレルギーは
仕事に影響を 0     1     2     3     4     5      6     7     8     9     10 完全に仕事の
及ぼさなかった。 妨げになった。

番号を○で囲む。

During the past seven days, how much did allergies affect your productivity while you were working?  
Think about days you were limited in the amount or kind of work you could do, days you 
accomplished less than you would like, or days you could not do your work as carefully as usual.  If 
allergies affected your work only a little, choose a low number. Choose a high number if allergies 
affected your work a great deal.  (Circle a number.)

Allergies had no     _______________________________________________ Allergies completely
effect on my work   0     1     2     3     4     5      6     7     8     9     10 prevented me from

working
CIRCLE A NUMBER

Measuring What You Measuring What You ReallyReally WantWant
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SelfSelf--reported Datareported Data

Four tasks to answering a question
Interpret/understand the question
Retrieve the information
Formulate the information into an integrated 
judgment
Give the response
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WhereWhere’’s the problem?s the problem?

How often have you been depressed and 
anxious?

All of the time, most of the time, some of the 
time, none of the time

How convenient is it for you to take the 
medication?

Very convenient, Somewhat convenient, Not 
convenient  

Mapi Values© 2005

First problem: How often have you First problem: How often have you 
been depressed and anxious?been depressed and anxious?

Anxious and depressed when?
today or this week or the last month?

I was anxious, but not depressed 
how do I respond?

I’m feeling kind of down, but I’m not 
clinically depressed or anything, so ‘none of 
the time’

end up missing a lower end of the depressed 
scale
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Second problem: Second problem: How convenient is it How convenient is it 
for you to take the medication?for you to take the medication?

I take my medication whenever I please, so 
it’s very convenient

but my Dr tells me to take it at lunchtime, that’s 
really inconvenient.

Bias toward a convenience response
no option for really inconvenient
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Understand the QuestionUnderstand the Question

In the past 4 weeks, has your health
affected your work productivity?

Relative concept: current self vs. usual self 
or current self vs. coworker

Ambiguous?
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Retrieve the InformationRetrieve the Information

What affects recall accuracy?
Elapsed time

• Telescoping
Salience of the event

• Feedback of productivity by employer
Emotion surrounding memory

• Pleasant/positive events remembered better
Mental state of the respondent

Sensitivity of the question
Threatening question
Confidentiality
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RUD Questionnaire RUD Questionnaire ––Three Three 
QuestionsQuestions

On a typical care day since the last visit, how 
much time per day did you spend assisting 
the patient with such tasks as…ADL, 
supervising, assisting..
|__|__| hours per day
Since the last visit, how many days did you 
spend providing these services to the 
patient?_______days
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Results from the RUDResults from the RUD

Results

ADL Assistance Supervision
Days Hours Days Hours Days Hours

30 8 30 8 30 10

30 24 30 24 30 24

7 24 7 24 7 24
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Problems with the ResultsProblems with the Results

First caregiver: Number of hours per day 
when totaled = 26.  Should the total add to 
24? Is there double counting?
Second caregiver: Number of hours per day 
when totaled = 72.  This may be realistic, 
but should this total to 24 hours maximum?
Third caregiver: answered 7 days.  The last 
visit was one month ago.  Is the response 
based on a week?
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Linguistic Validation ConclusionLinguistic Validation Conclusion

Complex process
Multiple steps and quality control
Inappropriate to literally translate

It’s the concepts that are important!

The goal is to obtain conceptual 
equivalence

Analysis of Analysis of PROsPROs
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What do I need to know to analyze What do I need to know to analyze 
results?results?

What are the PRO hypotheses? 
What type of questionnaires did we choose? 

What are the scoring methods?
Are there reference scores available to help in interpretation?

Is the questionnaire psychometrically valid in our clinical 
trial population?
What type of missing data do we have (by treatment)? 

How will we handle missing data?

How are we controlling for multiple endpoints/tests?
What were the clinical results?

Do your results make sense in line with clinical findings?
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Main Issues to considerMain Issues to consider

Pre-analysis
Get scoring documentation ASAP 
Write analysis plan

Issues to consider
Power calculations 
Treatment of missing data
Multiple testing
Pooled analysis - international studies
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Analyses to includeAnalyses to include

PRO psychometrics: baseline; responsiveness
PRO Descriptive statistics, all timepoints
PRO patient population
Missing data for PROs
(item/scale/questionnaire)
Change Scores over time by treatment group; 
total

Adjust for multiple testing or select apriori
hypotheses

Effect sizes, statistical values, p-values, 
standard deviations, confidence intervals
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Power CalculationsPower Calculations

Difficult to calculate prior to study start
Often do not have appropriate information

• Standard Deviations; expected point differences or 
definitions of clinically meaningful differences

Prior to study
Use best available as approximation

• published literature
• validation studies

During analysis
Re-calculate once you get your data in

• Report 
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International Instruments International Instruments ––
Psychometric Validation is NeededPsychometric Validation is Needed

Confirmation versus original
Stability of constructs after translation

Does the instrument maintain its measurement 
characteristics in a new situation 
(country/language)?
“Consistency” of scale performances
Structural equivalence

Be aware of copyright issues

Mapi Values© 2005

 

 
R H IN O C O N JU NC TIV IT IS  Q UA LITY  
O F L IFE  Q U ESTIO N N A IR E (R Q LQ ) 

 
 
 
 

S ELF-AD M IN ISTE R ED  
(S ELF-AD M IN ISTE R ED ) 

.........V ER SIO N  
 

©  1996 
Q O L TE CH N OL OG IES Ltd . 

 

™  
 
 

N .B . TH E  O R D ER  O F  T H E  Q U E ST IO N S 
H AS  B EE N  C H AN G E D  

FR O M  TH E  O R IG IN A L 1990 VE R S IO N  

 
 

F or further info rm ation : 
 
E lizabeth Juniper, M CS P , M Sc 
Professor  
Departm ent of C linical Ep idem iology and B iostatistics 
M cM aster Un iversity Medical Centre, Room  2C10 
1200 Ma in Street W est  
Ham ilton, O ntario, C anada  L8N  3Z5 
T elephone:  (905) 525-9140 x22153 
Fax: (905) 577-0017 
E-m ail: juniper@ fhs.csu.m cm aster.ca 
W W W : http://www-fhs.m cm aster.ca/hrqol/qolintro.htm  
 
 

©  The R Q LQ  is copyrighted . It m ay not be a ltered , so ld (paper or e lectronic), 
translated  or adapted for another m edium  w ithout the perm ission of 
E lizabeth Juniper. 

 
f:\ins titut\cu ltadap\juniper\m aquette \rqlqsaw .m aq M AY 1998

T his trans lation  has be en m ade possib le  
th rough a g rant from

T ranslated b y M A P I R E S E AR C H  IN ST IT UT E
S en io r transla tor:
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Psychometric AnalysisPsychometric Analysis

Acceptability missing data
descriptive statistics

Scaling assumption item-item correlations
item-scale correlations
factorial/multitrait analysis

Reliability reproducibility
internal consistency (Cronbach’s alpha)

Validity content validity
criterion/construct validity
clinical validity

Sensitivity discriminative power
responsiveness over time
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Psychometric Validation Psychometric Validation -- 11
  

Validation steps  Specific data 
requirements 

 Statistical Analysis 

Face and Content validity  Patient interviews 
Clinician interviews  
Literature review 

  

     
Construct validity and 

scoring 
 Cross-sectional QOL 

data 
 Factor analysis; Multitrait 

analysis (MAP), Rasch 
modelling 

     
Internal consistency 

reliability 
   Cronbach’s alpha 

coefficient 
     

Criterion validity  + Clinical parameters 
assessed at baseline 

 Descriptive analysis of 
scores according to clinical 

parameters 
     

 

Qualitative 
analysis 
performed in 
phase 1 and 
beginning of 
phase 2  

Analysis can 
be performed 
on cross-
sectional data 
collected 
during an 
independent 
study or using 
clinical trial 
data 
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Psychometric Validation Psychometric Validation -- 22

Reproducibility /  
test-retest reliability 

 Longitudinal QOL data 
Repeat administration to 

stable patients 

 Intra-class Correlation 
Coefficients 

     
Responsiveness  Repeat administration to 

changing patients 
 Effect size 

 

Reproducibility 
cannot be checked 
using clinical trial 
data as it needs a 
specific study 
design. 
Responsiveness can 
only be checked 
using clinical trial 
data. 

Validation steps  Specific data 
requirements 

 Statistical Analysis 
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Conducting Research is Not EnoughConducting Research is Not Enough
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To Be Used in Clinical Practice, To Be Used in Clinical Practice, 
Physicians Need EducationPhysicians Need Education
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Example of Questionnaire ValidationExample of Questionnaire Validation
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Japanese QOL Label Claim Japanese QOL Label Claim ––
HumalogHumalog ®®

Label claim may help influence prescribing decisions

QOL
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“I think the dosage needs adjusting. I’m not 
nearly as happy as the people in the ads.”

Physician Weekly, Inc
December 31, 2001
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ConclusionsConclusions

PROs are providing a greater level of 
information on the patient’s health
Appropriate translations will improve the 
performance of the questionnaire

Don’t let physicians translate themselves and 
provide to patients
Validity issues and copyright laws

Psychometric validation will ensure the 
acceptance of the translated instrument 
and their results
Good communication is important to 
disseminate data and improve patient 
health
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QUESTIONS AND QUESTIONS AND 
DISCUSSIONDISCUSSION
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Contact DetailsContact Details

Questions and/or comments may be sent to:

Bruce Crawford, MA, MPH
Operations Director – USA 

Director, Patient Reported Outcomes 
and Regulatory Consulting

Mapi Values
15 Court Square, Suite 620

Boston, MA 02108  USA
pf: 617-720-0001 / fax: 617-720-0004
Bruce.Crawford@mapivaluesusa.com
(bruce.crawford@mapivalues.com)

www.mapivalues.com


