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A need to assess QOL (1)

- cure 

- considerably prolong the life of patients

- ensure the best possible quality of life for cancer survivors.

5

According to the World Health Organization (WHO), the main goals 
of cancer diagnosis and treatment programs are to: 

Progression free survival (PFS)

Overall Survival (OS)

Health-related quality of life (HRQOL)



• Clinicians, nurses, palliative care doctors, 

psycho-oncologists, researchers recognised the 

need to ask patients about their QOL in a 

standardised way.

• 1980: Formation of the EORTC Quality of Life 

Group network

• 1988: Published strategy on how to assess QOL

• Core cancer questionnaire + disease-specific 

questionnaire

• 1993: Guidelines on how to develop quality of 

life questionnaires 
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A need to assess QOL (2)
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An accepted working definition of 

HRQOL

DynamicMulti-dimensionalSubjective

=Patient-reported

But… how do you measure these various health-related quality of life issues?



Person B

Person A
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Physical functioning

Items taken from the EORTC QLQ-C30

Between groups of people



Month 3 on 
treatment

At cancer 
diagnosis
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Physical functioning

Items taken from the EORTC QLQ-C30
Across time

At end of 
treatment
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EORTC QLQ-C30

Physical 
functioning

Role functioning

Emotional 
functioning

Cognitive 
functioning

Social functioning

Fatigue

Nausea and 
Vomiting

Pain
Dyspnea

Insomnia

Appetite loss

Constipation

Diarrhea

Financial 
difficulties

General health 
status

qol.eortc.org
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Chronic Myeloid Leukaemia-

specific module: 

QLQ-CML24

Symptom burden

Impact on worry / 
mood

https://qol.eortc.org/

Impact on daily life

Body image 
problems

Satisfaction with 
care and 

information

Satisfaction with 
social life

Other EORTC leukaemia modules are also available (e.g., 
CLL17)

https://qol.eortc.org/
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How to select a reliable and valid PRO measure that fits your needs?
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1. Identify your research objective

• Why are you planning to include a PRO measure in the study? 

• What issues do you want to assess from the patients?

What are HRQoL issues among 
CML patients who took a specific 

treatment over time?
Are patients satisfied with the 

care that they receive from their 
physician?
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2. Choose a measure

• Has this instrument been developed and psychometrically evaluated (as 

close) to the patient group that will be assessed in the study?

• Were patients from a similar patient group (e.g., age, disease) involved 

during the development or evaluation of the measure?

Is there an existing questionnaire?

Do you need to develop a new 
questionnaire?

Is there an existing questionnaire 
that you can adapt and validate 

for your needs?



15

3. Know how the items will be scored

• How will the items be put together to assess a specific issue? Do they make 

sense for your research objective?

• Does the instrument provide a way of helping you “make sense of the 

numbers”?

Fatigue

Nausea and 
Vomiting

Pain

Luckett, T. and King, M.T., 2010. Choosing patient-reported outcome measures for cancer clinical research–practical principles and an algorithm to assist non-specialist 
researchers. European Journal of Cancer, 46(18), pp.3149-3157.

“…better physical well-being” “…less pain”
“…less fatigue”

“…less nausea and vomiting”
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4. Know the “track record” of the 

measure in previous studies

• Are there published studies that have used this PRO measure? 

• How can these previous studies inform the PRO results for your current 

study?

In my new study, should the new treatment 
decrease myeloma-related symptoms (on 
average) using the PROM I will be using?”
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5. Assess the practical aspects of 

using the measure

• How do you plan to administer the questionnaire 
(electronic, pen-and-paper, phone 
administration)? Is it possible with this 
questionnaire?

• Are there available translations for your study?

• Are there guidelines on how to score and 
interpret the scores?

• Read the questionnaire. Will patients be able to 
easily respond to the questions? Will it be 
burdensome for the patients?

• What are the associated costs in using this 
instrument (including licensing)?



Questionnaire:
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Two principles



Module development

Phase I

Issues

Phase II

Items

Phase III

Pilot-testing

Phase IV

Field-testing
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Issues



1 employment 

2 being judged

3 being a burden to others

4 social support from families and friends

5 social support from health care providers

6 sudden attacks of tiredness

7 mentally exhausted

8 physically exhausted

9 problems with weight gain

10 problems with weight loss

11 pain in the throat 

12 discomfort in the neck

13 headaches

14 muscle pain

15 pain in the joints

16 bone pain

17 coughing

18 difficulty breathing 

19 altered taste

20 appetite changes 

21 chewing 

22 problems with gum

23 problems with teeth

24 speech problems 

25 hoarseness

26 voice changes 

Issues
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Issue → Item



Swallowing

Burden

Have you had been
restricted in the types of
food you can eat as a
result of your disease or
treatment?
Not at all – A little – Quite
a bit – Very much

Presence

Have you had fevers?
Yes / No; Not at all – A
little – Quite a bit – Very
much

Severity

Have you choked when
swallowing?
Not at all – A little – Quite
a bit – Very much



Item Library



Translatability Assessment

Have you been troubled by 
not feeling satisfied or 

feeling blue and 
downhearted?

LENGTH/
COMPLEXITY

DOUBLE-BARRELED

NEGATIVE

IDIOM

“TROUBLED”

RESPONSE SCALE



Translation process

Back translation

Forward 
translation

Review

Review

Proofreading

Reconciliation

Discussion



Pilot-testing



Results – changes 

This item makes 
no sense. I do not 

worry about it.

We can add
examples of these in
parenthese, so that
it says “household
tasks (such as
cleaning or doing
laundry)”.

I do not 
understand this 

question. What is 
it about?
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Field testing



But what if you do not have 6 years 

to develop a questionnaire?
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Hair loss

Nausea

Skin rash

Coughing

Diarrhea

Tingling fingers

Sore eyes

Fatigue
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Hair loss

Nausea

Skin rash

Coughing

Diarrhea

Tingling fingers

Sore eyes

Fatigue

QLQ-C30
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Hair loss

Nausea

Skin rash

Coughing

Diarrhea

Tingling fingers

Sore eyes

Fatigue

QLQ-C30

Module
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Hair loss

Nausea

Skin rash

Coughing

Diarrhea

Tingling fingers

Sore eyes

Fatigue

QLQ-C30

Module

Item List



• Good questionnaires 

take time to develop –

you cannot just write 

down some questions

• Different aspects are 

important: wording, 

order of items, 

presentation (formatting, 

display etc.), translations
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Conclusions



• How to appropriately develop and use 

PRO and HRQoL measures require 

careful thought and planning. 

• Collaboration among various 

s.takeholders and experts is key to 

ensuring that PROs and HRQOL will be 

helpful in delivering better outcomes for 

patients
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Conclusions



Thank you!

Questions?

For more info:

madeline.pe@eortc.org

dagmara.kulis@eortc.org

qol.eortc.org
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• Historically, PROs were developed by clinicians & social scientists 
without the involvement of patients

• They compiled a group of questions/items together based on their 
own perspective

• The assessment was carried out by the clinicians on behalf of the 
patients

• Such legacy measures still exist and used.

Background



Background

Rationale for Development of the HM-PRO
• Patient-reported outcomes measures (PROs) in oncology - developed and 

validated with a heterogeneous oncology patient population

• Common PROs both for solid tumours as well as haematological 
malignancies (HM) 

• Additional disease specific modules

• Only MYPOS has been developed and validated for Myeloma and follicular 

lymphoma patients for use in clinical practice.



But are the quality of life issues, the impact of disease & treatment 

and a patient’s needs similar for patients with solid tumours and 

those with blood cancers?



(i) identify quality of life issues important to patients suffering from haematological 

malignancies (HMs); 

(ii) identify health-related quality of life (HRQoL) instruments used HMs; and 

(iii)examine the suitability and validity of the identified tools in HMs. 

Systematic Review Objectives



HRQoL Issues 
1.    Burden of disease & treatment (long hospital stays, invasive diagnostic and 

treatment procedure)

2.    Coping with Disease

3.    Disease related symptoms

4.    Financial Impact

5.    Healthcare/Healthcare Professionals

6.    Impact on Job/work life/ Role Change

7.    Information about the disease and Treatment

8.    Insecurity/ Body image

9.    Insurance problems

10.  Interpersonal Relationships

11.  Living with Uncertainty

12.  Performance Ability

13.  Physical Well-being

14.  Psychological Well-being (emotional and cognitive)

15.  Self-esteem

16.  Sexual problems/Infertility

17.  Social Well-being/ Participation

18.  Socioeconomic Impact

19.  Spiritual Well-being

20.  Support Factors

21.  Treatment related symptoms

22.  Vocational problems

Signs & Symptoms
• Anaemia • Heart burn

• Back pain • Infections

• Bleeding • Insomnia

• Bone aches • Lethargy during treatment

• Bone lesion • Loss of appetite

• Brittle or broken bones • Lymph node lumps/swelling

• Bruising • Mouth sores

• Chest pain • Nausea

• Chills • Neutropenia

• Clotting disorders • Night sweats

• Cognitive impairment • Numbness

• Constipation • Peripheral neuropathy

• Cough • Renal failure

• Diarrhoea • Restlessness/agitation

• Disturbed taste • Shortness of breath

• Drowsiness • Shoulder pain

• Dry mouth • Sore eyes

• Fatigue or drowsiness • Stomach area pain

• Feeling ill • Swollen limb

• Fever • Thirst

• Fractures • Tingling

• General pain • Tiredness

• Hair loss • Weakness

• Hip pain • Weight loss

SR: Identified HRQoL Issues/Signs and Symptoms



• The impact of HM on patients’ HRQoL life is different from solid tumours.

• HRQoL issues like isolation, time spent in hospital, emotional and psychological 
impact, eating and drinking, etc. are more important to patients with HM and are not 
captured in the instruments which are used for both HM and ST.  

• There are similarities with respect to signs and symptoms but for some, the impact 
on life is more in patients’ with HM compared to solid tumours (e.g. fatigue, 
anaemia, neutropenia, bone pain, etc.)

• The instruments which are currently used in both solid tumours and HM, does not 
address the issues important to patients’ with HM.

• Barrier to implementation of PRO’s in clinical practice is the lack of standardised tool 
which can be “one fit for all”.

Summary



• A generic/general haematological malignancy specific PRO measure

• Applicable to all haematological malignancies

• Practical and interpretable in routine clinical practice

• Robust enough for use in clinical research

• Involve patients both as study participants and partner/collaborator

• Conduct comprehensive qualitative study as a foundation

• Follow FDA/EMA and ISPOR guidelines for development of PROs

• Develop paper-based and electronic application simultaneously. 

Conceptualisation
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Comprehensive Literature Review

Data Collection

Development of Quality of Life 

Instrument

Psychometric Evaluation

Validated Instrument for use in Clinical 

Practice

Semi-Structured Interviews with 129 HM patients from 7 Centres across UK

Item Generation
Pre-testing with 60 

Patients
Item reduction with 180 

HM patients

Validation of Instrument with HM patients:

• Construct Validity

• Reliability

• Internal Consistency

• Responsiveness

• Interpretability
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Approvals (ethics, R&D, FDA, EMA)



Patien
t

Research 
Subject

Informati
on 

provider

Advisor

Reviewer

Research 
Partner

Driving 
Force

Patient Involvement in the PRO Development 



S.no Disease Types

St. James 

Leeds

Royal Free 

London

Cardiff Heath 

Cardiff

Singleton 

Swansea

RSCH 

Guildford

Churchill 

Oxford
Total

1 AML 3 5 5 3 2 0 18

2 ALL 2 3 2 0 0 7

3 CLL 2 2 2 2 3 0 11

4 MM 1 5 7 4 4 0 21

5 ANHL 3 2 3 2 6 1 17

6 INHL 1 5 2 2 4 0 14

7 CML 3 2 4 1 2 0 12

8 MPN 2 0 4 2 2 0 10

9 MDS 5 1 2 0 0 8

10 HL 0 2 4 3 1 1 11

Total 22 27 35 19 24 2 129

S.no Disease State

1 Stable 7 6 13 2 6 0 34

2 Progressing 7 13 12 8 8 1 49

3 Remission 8 8 13 9 10 1 46

Total 22 27 35 19 24 2 129

No. Of Patients Recruited

No. Of Patients Recruited

Results (Phase I): Demographics

Median IQR

Age (Years) 64.9 51.7 – 72.1

Time since Diagnosis (years) 2.1 0.5 – 5.5

n %
Gender Male 76 58.9

Female 53 41.1

Ethnic Origin White 122 94.6

Asian or Asian 
British

1 0.8

Black British 6 4.7

Disease Type AML 18 14

ALL 7 5.4

CLL 11 8.5

MM 21 16.3

ANHL 17 13.2

INHL 14 10.9

CML 12 9.3

MPN 10 7.8

MDS 8 6.2

HL 11 8.5

Disease state Stable 34 26.4

Remission 49 38

Progressing 46 35.7



Most Prevalent QoL Issues (n = 129) Most Prevalent Disease Symptoms (n = 
129)

Most Prevalent Treatment Side effects (n=129)
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Results (Phase I): Quality of life issues & symptoms



Data Definition Panel meeting
• Stakeholders (2 Haematologist, 1 Patient research partner, 1 Representative of patient advocacy group, and 4 PRO 

methodologists) to discuss;
• Items to be included in the first version of the instrument,
• Phraseology of the items,
• Recall period,
• Scaling & response options,
• Format of the instrument. 

• Prototype version of the instrument was developed and agreed to be named as ‘Haematological malignancy – Patient 

reported Outcome Measure (HM-PRO)’.

• HM-PRO – ‘A composite measure’.
• PART A – IMPACT (Quality of Life Issues)
• PART B – Symptoms and side effects.

Results (Phase II): Item generation



Step 1: Pretesting (n=34)
• Language clarity, Completeness, Relevance & Scaling  

Step 2: Item rating
• Item Rating by Patients (n=10) and Experts (n=12)
• Classification of item into disease type

Step 3: Content validity meeting
Discussion with Panel of Experts (12) and Patients (10) to reach consensus

Step 4: Cognitive debriefing using the revised instrument (n=26)
• Verbal probing technique
• Double Interview technique

Results (Phase II): Cognitive Debriefing & Content Validation



Results (Phase II): Content Validation

• The content validity index for Parts A & B = >0.8
(language clarity, completeness, relevance, and scaling)

• The content validity ratio (CVR>0.99) of the items classified 
essential for individual haematological malignancy confirmed 
that the issues important to these patients have been 
covered. 

Is the newly developed measure fit for purpose



Results (Phase II): Cognitive Debriefing
Statement or Question (n=26) Number %

Statement 15 57.69

Question 9 34.62

Indifferent 2 7.69

Recall Period For PART A (n=34) Number %

Last One week 8 23.53

Three Days 2 5.88

Today (real time) 22 64.71

Unable to understand 2 5.88

Recall Period For PART B (n=34) Number %

Last 3 days 18 52.94

Last one week 7 20.59

More than a week 2 5.88

Today (real time) 2 5.88

Unable to understand 5 14.71

• I think last three days is more than enough because I think it is more difficult to 
apply above that time limit.

• I think past three days is good. I’m thinking what I was doing a week ago. Three days 
for me is more achievable, I can give you details of the activities I did in one week 
but I have to think about it. Just give me a moment while I think about this since it’s 
not spontaneous. I was spontaneous on this one.

• I think the statement works better because I feel it easier to respond to a statement 
because it is straightforward and less open-ended.

• I think the statement because I will answer it fairly. Probably I won’t be 
spontaneous if it’s question. A statement is straightforward.

• I think as a statement. A question can be open to all different things, what you are 
asking in particular whereas a statement is really defined.

• Too much to think retrospectively.
• Today is better because I personally think it is more relevant. It is exactly reflecting 

what I feel.
• I think today because my condition varies week by week, or even month by month.



Results : Item Reduction(n=182) 

Median IQR

Age (Years) 63.6 50.5 – 70.4

Time since Diagnosis (years) 2.08 0.8 – 5.1

n %
Gender Male 107 58.7

Female 75 41.1

Ethnic Origin White 164 90.1

Asian or Asian British 12 6.6

Black British 3 1.6

Mixed 3 1.6

Disease Type AML 19 10.4

ALL 12 6.6

CLL 23 12.6

MM 27 14.8

ANHL 21 11.5

INHL 20 11.0

CML 12 6.6

MPN 14 7.7

MDS 14 7.7

HL 20 11.0

Disease State Stable 70 38.5

Remission 62 34.1

Progressing 50 27.5

Demographics

Scale/Domain Number of Item

Before After

Part A

Physical Well-being 4 7

Social well-being 7 3

Emotional Behaviour 7 11

Eating & Drinking 3 3

Treatment and healthcare 
related issues

6 Domain removed and 
Items added to other 

domain

Functional Well-being 8 Domain removed and 
Items added to other 

domain

Total 35 24

Part B

Signs and symptoms 23 18

Outcome – improved precision                              



Methods : Psychometric Evaluation 
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Administration

Postal Administration*

Flow Chart – Procedure and Timelines – Secondary care hospitals

Postal Administration*

Questionnaire 2
(EORTC)

Questionnaire 3
(FACT-G)

Questionnaire 4
(MYPOS)

Questionnaire 1
(Paper-HM-PRO)

Questionnaire 2
(EORTC)

Questionnaire 3
(FACT-G)

Questionnaire 4
(MYPOS)

Questionnaire 1
(Paper-HM-PRO)

* For the postal administration free self-stamped envelops will be provided.

HM-PRO – Haematological Malignancy specific- Patient Reported Outcome measure.
EORTC    - European Organisation for Research and Treatment of Cancer
FACT-G   - Functional Assessment of Cancer Therapy: General
MYPOS   - Myeloma Patient Outcome Scale

In the Clinic

Questionnaire 2
(EORTC)

Questionnaire 3
(FACT-G)

Questionnaire 4
(MYPOS)

Questionnaire 1
(Paper-HM-PRO)

Questionnaire 1
(E-HM-PRO)

30 mins



Results :  Reliability – Degree of Error

• The internal consistency and reproducibility of the HM-PRO were established

• Cronbach’s alpha values ranged from 0.85 – 0.93, showing optimal homogeneity

• ICC ranged from 0.85 – 0.93 for scores between two administrations showing evidence 
of reproducibility

• The Spearman’s correlation coefficient ranged from 0.74 – 0.87 showing that the scores 
between two administrations are in acceptable range and that the scores are 
reproducible when the disease state of the patients does not change.

Internal - The extend to which a measure is consistent within itself
External – The extent to which a measure varies from one use to another, stability of a test over time



Results : Equivalence Study

• There were no significant differences between Part-A and Part-B scores of 
the HM-PRO for paper-based and electronic application

• Instrument version and administration order effects were not significant

• The electronic application possesses good reliability and face validity with 
minor modifications to its format compared to the original paper-based 
version

• Great majority (88%) preferred electronic over paper version.



Results : Validity Study

• Significant difference in scores:
• between gender for emotional (mean score, female>males) and social behaviour (mean score, males>females) and 

Signs and Symptoms (mean score, females > males);
• across three disease states (mean score- progressing> stable>remission);
• different disease diagnosis;
• across different age groups for physical, social, and emotional behaviour (mean score: younger>older patients);
• across different time since diagnosis groups for all domains and both scales (earlier more impaired);
• between patients with or without comorbidities (more with other comorbidities).

• Scores of HM-PRO were negatively correlated to EORTC QLQ-C30 and FACT-G scores

• Regression analysis confirmed that HM-PRO scores is explaining more than 50% of the variability of the domain and 
scale scores of EORTC QLQ-C30 and FACT-G

• Significant correlation was observed between the items measuring the similar construct in HM-PRO and other 
instruments.

Does the new PRO measures the specific concept is intended to measure?



PGA

N=299

Assessment 1 – Assessment 2

Part A Part B

Much Better
-2.931 -3.175

.003 .001

Slightly Better
-2.957 -2.390

.003 .017

About the Same
-1.791 -.333

.073 .739

Slightly Worse
-.496 -1.410

.620 .159

Much Worse
-2.722 -2.461

.006 .014

Results : Responsiveness of HM-PRO



• The scores of Part A of the HM-PRO showed:
SEM of 6.23 and ½ SD of 11.2.

• Whereas, the scores of Part B of the HM-PRO showed:
SEM of 5.92 and ½ SD of 7.33.

• MCID of 6 is proposed for both Part A and Part B.

Interpretability – Clinically Important Difference





Band Scale of Impact Score Range

Band 1 No Effect 0 - 7

Band 2 A Small Effect 7 - 25

Band 3 Moderate Effect 25 - 41

Band 4 Very Large Effect 41 - 74

Band 5 Extremely Large Effect 74 - 100

Agreement between chosen band and  Global Question

ICC
95% CI

Lower Upper

0.801 0.773 0.825

Band Scale of Impact Score Range

Band 1 No Effect 0 - 3

Band 2 A Small Effect 3 - 16

Band 3 Moderate Effect 16 - 29

Band 4 Very Large Effect 29 - 65

Band 5 Extremely Large Effect 65 - 100

Agreement between chosen band and  Global Question

ICC
95% CI

Lower Upper

0.748 0.713 0.779

Interpretability : Score Banding

Part A: Score Banding Part B: Score Banding

• The chosen score bandings are valid across gender and age groups.
• Minimal clinically important difference = 6



HM-PRO App

• A new app for HM-PRO has been developed.

• The app is available for Android, IOS, and Windows 
devices.

• The app could be downloaded on smart phones, 
iPad and other tablets.

• The app will calculate the scores of both Part A and 
Part B separately.

• A graphical representation of the final outcome will 
be displayed to show the extent of the impact on 
patients quality of life and symptoms. 



• Original – English

• French Hebrew

• German Russian

• Italian Japanese

• Spaish Korean 

• Portuguese Chinese

• Danish (in progress)

Translation



Take Home Message

Since the HM-PRO has been developed with the involvement of

all the stakeholders and regulatory guidelines (FDA & EMA), in

particular strong involvement of patients, clinicians, and the

pharmaceutical industry, it should become standard of care in

clinical practice, as well as the instrument of choice in clinical

trials of new medicines involving patients with HM .
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