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HRQOL conceptual model and Patient-Reported Outcomes
(Wilson and Cleary,  JAMA 1995; 273(1): 59-65)
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Theoretical model of impact of HRQOL 
measurement in daily practice (Greenhalgh 2005 

modified)



Rapid learning healthcare model

(Abernethy A, 2003)

• Integration of ePROs into clinical care 

• By patient-level linkage of clinical and administrative 

databases
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The Evidence - Systematic reviews

Authors Number 

of trials

Setting Process of 

care 

communicati

on

Patient 

outcomes

Satisfaction 

with care

Greenhalgh 

1999

13 Primary 

care

+ 8/11

(73%)

+ 2/7

(29%)

+ 0/3

(0%)

Espallargues 

2000

21 Primary 

care

+ 11/20

(55%)

+ 4/11

(36%)

+ 3/7

(43%)

Gilbody

2002

9** Primary 

care

+ 2/8**

(25%)

+ 2/5**

(40%)

NA

Marshall 2006 38* PC/cancer/

chronic d.

+17/30

(57%)

+ 5/18

(28%)

+ 3/12

(25%)

Valderas 2008 28 Primary 

care

+ 15/23 

(65%)
+ 8/17 

(47%)
+ 5/12 

(42%)



Studies in oncology – RCT only
Authors Patient 

No
Process of 

care-
communi-

cation

Decision-
making

Patient well-
being

Satisfaction 
with care

McLachlan 
2001 N=450

NA -- --
(+ psychol)

--

Detmar 2002
N=214

+ -- --
(+ psychol)

--

Velikova 2004
N=286

+ -- + --

Rosenbloom
2007 N=213 

nurses

-/+ -- -- --

Berry 2011 N=660 + NA NA NA

Calrson 2010 N=585
N=549

+ +
Distress

NA

Basch 2015 N=766 NA Less ER 
visits

+
(+ survival)

NA
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Velikova et al. J Clin Oncol 2004; 22, 714-724 



EORTC QLQ-C30 EORTC QLQ-C30
Functional Scales Symptom Scales
Higher score means better function 
Lower score means less symptoms



Results - Patient well-being
Changes in FACT-G scores over time



Results- Process of care measures- Communication

• Content analysis of 

n=860 consultations

• Providing QOL data 

lead to more consistent 

discussion of 

– Insomnia (p=0.003)

– Dyspnoea (p=0.03) 

Physical function 

(p=0.006)

– Emotional function 

(p=0.03)

• Symptoms were usually 

raised by the doctor

• Functions by patients



Oncologists discuss physical symptoms, but often do 

not address even serious functional problems 

(content analysis of 860 consultations)
(Takeuchi et al., 2011, JCO)

How to increase the impact?
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Theoretical framework for implementing 

changes in medical practice 
(R. Grol 1997 BMJ)

• A combination of  approaches

• Education – adult learning

• Evidence base

• Marketing (needs of target audience)

• Behavioral (feedback and performance)

• Social interactions (opinion leaders)

• Organizational change 



Training session

• The structure and content of the 
training session was based on: 
–Feedback received from oncologists 

during previous PROs studies

–National communication skills 
program for oncologists- experiential 
learning
• Role play

• “Trigger tapes”



Qualitative studies

• Conversation analysis of 

consultations (with J 

Greenhalgh)

• Explicit referral to PROs 

results is important

• Interviews with oncology 

staff

• Requested more

– Training in interpretation and 

use of PROs data

– Tumour specific questions



Development of “trigger tapes”
Common and typical clinical scenarios

� Patient with multiple physical 
symptoms and emotional distress

– Help prioritise and structure the consultation

� Patient with depression

– Management of depression

� Patient with physical symptoms 
limiting work and family

– Detect functional problems

� Patient responding to treatment, 

doing well

– Make consultation more efficient



Content and supporting material

• Training session – 3 hours

• Didactic overview (evidence base – 15 mins)

• Review and discussion of PROs graphs

• Interactive session
– Review of specific “trigger tapes”

– Clinical information presented

– PRO data presented - what does this add?

– View DVD clips

– How PRO data was used by doctor

– Feedback from the patient actor on value of PRO data





Discussion of the case

• Interpretation of PRO scores

• DVD clip

• How HRQOL was included

• How did it contribute?

• https://youtu.be/1SorGQev_Hs clip 2
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Small pilot study using 
Before- After design

BEFORE

TRAINING

30 patients completed quality of 
life questionnaires (touch screen)

Results  printed out and given to 
doctor

Consultations recorded

Content analysis performed

Doctor 
attended 
training 
session

AFTER

TRAINING

30 patients completed quality of 
life questionnaires (touch screen)

Results  printed out and given to 
doctor

Consultations recorded

Content analysis performed 



Results - Content Analysis

� The questionnaire was explicitly referred to in more 

consultations in the post-training phase (48% vs 77%, 

p < 0.05).

� The mean number of discussed cancer symptoms did 

not differ (3.81 vs 4.27, p = 0.24) 

� The mean number of functions discussed did differ 

(2.23 vs 2.90, p < 0.05). 

� Specifically 

� Physical functioning (61% vs 87%, p < 0.05) 

– Pain (52% vs 87%, p < 0.05).



Results - Levels of emotional distress 

and actions

N = 19

(31%)
Severe

N = 7

(12%)
Moderate

N = 35

(57%)
Mild/no  

problems

13 breast and 6 gynae patients 

� ED raised in 13 consultations (68.4%)
- Initiated by doctor in 9/13 cases

� 5 referrals to specialist support offered

� 1 prescription for diazepam

4 breast, 11 gynae and 20 colorectal patients 

� ED raised in 9 consultations (25.7%)
- Initiated by doctor in 1/9 cases

� Complementary therapist recommended 

to one  patient

3 breast, 3 gynae and 1 colorectal patient 

� ED raised in 3 consultations (42.9%)
- Initiated by doctor in 1/3 cases

� No actions/referrals 



What have we learned?

� Worked examples and scenarios are great but time 

consuming 

� Brief but focused training and support 

– How to access the data (Written instructions/pocket cards)

– How to interpret the graphs

– Refer explicitly to PROs

– Invite patient to explain

– Discuss and act

– Guidelines and referral pathways
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Rapid learning healthcare model

(Abernethy A, 2003)

• Integration of ePROs into clinical care 

• By patient-level linkage of clinical and administrative 

databases



eRAPID System Overview

Data Centre

Patient in Clinic

Patient interface

QTool database

Web based 

QTool data

Hospital Team

Oncologist / Nurse Interface

•Patient monitoring

•Review of self reports

•Alerts

Patient Home

Patient interface

Internet

Administrator/Researcher

Administrator Interface

•Set up studies/patient groups

•Select items/schedule questionnaires

•Combine with clinical data

•Study level reports

Electronic 

Patient Record 

(PPM)

QStore 

database



Current projects

• eRAPID – Adverse events/Toxicity 

monitoring during cancer treatment
– NIHR funded research development 

programme

• Holistic Needs Assessment by nurses
– Service development

– Distress Thermometer







Generating Alerts for Severe Symptoms



Automated Advice for Mild Symptoms



Link to the eRAPID Website for 

More Detailed Advice



Clinician view EHR- graphs

• Integration with Electronic Patient records in 

real time



Clinician View in EHR - Table
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Recruitment to the Internal Pilot
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Service Development with Nurses

Holistic Needs Assessment

Distress Thermometer





Nurse-led Prostate cancer clinic over 8 

months

88/136 patients (65%)

Reporting of Emotional Problems



Implementation

• 33 unique systems used in cancer practice

• Treatment-Centered n=8

• Patient –Centered n=19

• No consensus on administration, integration, 
results reporting

• Integration with EHRs



Implementation - Denmark

• PRO data collection, decision algorithm, 
graphical overview 

• 9 diagnostic groups

• >13,000 completions



Implementation- Canada



Implementation- Canada



How to increase the impact 

• Online/ Mobile reporting by patients

• Integration of PROs data with Electronic Health 

Records

• Training professionals how to respond to PROs 

data (physicians and nurses)

• Evaluation and Health economics

• Whole system perspective - Integrated care 

pathways 

• Referral pathways based on patient self-reports

• Organizational changes

• Online Toolkits
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Example of training scenario
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Functional Impairment: Higher scores means better functioning
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Symptom scores:Higher scores mean worse symptoms
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Discussion of the case

• Interpretation of HRQOL scores

• DVD clip

• How HRQOL was included

• How did it contribute?

• https://youtu.be/1SorGQev_Hs clip 2
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