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Which 
treatment is 
better?
-Treatment L
-Treatment P

General Well-Being

POLL QUESTION:



Shortness of Breath

POLL QUESTION:

Which 
treatment is 
better?
-Treatment L
-Treatment P



• “Of course I have no idea if this is a good score or a 
bad score,” 

• “Until you address the scaling issues it isn't very 
useful…” 

• “A score of say, 50, meant one thing on one graph and 
something different on another one, which I thought 
was strange.” 

• “I don’t know what the numbers mean,” 



1. To what extent do current practices of PRO reporting limit clinician and 
patient understanding and use? What are the most/least desirable 
attributes of current practices? 

2. What are novel ways to present PRO results to clinicians and patients to 
improve their usefulness?

3. Are these novel ways of presenting PROs effective in improving 
understanding and use of the data?

3-Part Mixed Methods Study





Part 4: Delphi Consensus Development



Four Principles

1. Know Your Audience
• Clinicians Like It Simple
• Patients Like It Even Simpler

2. There Is No Agreement on What “Up” Means
3. Don’t Over-Estimate Statistical Savvy
4. Research Questions Drive Data Display
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Also shown
-plain (without confidence limits) 
-normed to population average









Selected Qualitative Feedback
• Plain Line Graphs

• Straightforward, clear
• Some clinicians missed having confidence limits
• Some patients didn’t understand p-values

“This is pretty straightforward.” 
“Well, it just seemed extremely clear.”

• Normed Line Graphs
• Many clinicians like having something to compare scores to
• Some patients felt normalized scores too “convoluted” and lacked confidence interpreting

• Line Graphs with Confidence Limits
• Many clinicians appreciated inclusion of confidence limits
• Patients did not know what the confidence limits were, were confused by them, and were 

not sure they added anything



Selected Qualitative Feedback
• Bar Chart of Average Changes

• Seemed intuitive
• Easier to compare treatments
• But only a single point in time
• Some patients did not understand statistical significance

• Bar Chart of Responders
• Some liked concept of proportion stable/worsened/improved
• Single cut-point not as helpful

• Cumulative Distribution Function
• Unfamiliar, non-intuitive, difficult to understand
• Inferior accuracy of interpretation

“makes a person feel dumb”
“it stinks and keeps getting worse” 



Summary
Quantitative Data: Patients

Patients Under-
standing
Median

Usefulness
Median

Preferred
Easy
%

Preferred
Use
%

Line Graphs 8.0 8.0 33 33

LG
Normed

7.0 7.0 8 12

LG 
with C.I.

7.0 7.0 8 8

Bar Chart
Averages

7.0 6.0 17 12

Bar Chart 
Responders

7.0 7.0 20 21

Cumulative 
Distribution
Function 

5.0 5.0 4 8



Clinicians Under-
standing
Median

Usefulness
Median

Preferred
Easy
%

Preferred
Use
%

Line Graphs 9.0 8.5 0 0

LG
Normed

7.0 8.0 30 30

LG 
with CI

7.5 8.0 30 30

Bar Chart
Averages

8.0 8.0 20 20

Bar Chart 
Responders

8.0 8.0 20 20

Cumulative 
Distribution
Function 

3.0 4.0 0 0

Summary
Quantitative Data: Clinicians



Research 
Study Data*

Presented 
to Patients

Presented 
to Clinicians

Internet Survey 
(n=1017)
•Patients (n=629)
•Clinicians (n=139)
•Researchers (n=249)

1-on-1 Interviews
•Patients (n=10)
•Clinicians (n=5)

Internet Survey
(n=481)
•Clinicians (n=233)
•Researchers (n=248)

1-on-1 Interviews
•Clinicians (n=10)

*The project also addressed presentation of individual patient data for monitoring and management (not covered today)
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What do you think is happening to this patient’s well-being over the past few visits?  

(circle one) 
 
 

Getting better   Getting worse  Not sure 


Chart1

		Part 1 (n=50)		Part 1 (n=50)		Part 1 (n=50)

		Part 2 (n=19)		Part 2 (n=19)		Part 2 (n=19)



Part 1 (n=50)

Part 2 (n=19)

Series 3

Patients

96

2

2

84

5

11



Sheet1

				Part 1 (n=50)		Part 2 (n=19)		Series 3

		Part 1 (n=50)		96		2		2

		Part 2 (n=19)		84		5		11

		Not Sure		2		11		3

		Category 4		4.5		2.8		5

				To resize chart data range, drag lower right corner of range.
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Sheet1

				Part 1 (n=50)		Part 2 (n=19)		Series 3

		Part 1 (n=20)		80		5		15

		Part 2 (n=10)		90		0		10

		Not Sure		2		11		3

		Category 4		4.5		2.8		5

				To resize chart data range, drag lower right corner of range.
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What do you think is happening to this patient’s shortness of breath over the past few 

visits? (circle one) 
 
 
 

Getting better   Getting worse  Not sure 
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Sheet1

				Part 1 (n=50)		Part 2 (n=19)		Series 3

		Part 1 (n=50)		34		60		6

		Part 2 (n=19)		42		37		21

		Not Sure		2		11		3

		Category 4		4.5		2.8		5

				To resize chart data range, drag lower right corner of range.
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Sheet1

				Part 1 (n=50)		Part 2 (n=19)		Series 3

		Part 1 (n=20)		70		10		20

		Part 2 (n=10)		60		0		40

		Not Sure		2		11		3

		Category 4		4.5		2.8		5

				To resize chart data range, drag lower right corner of range.







“More” Line Graphs



“Better” Line Graphs



“More” - Clinician Version



Key Findings: Line Graphs

• FOR PATIENTS: Line graphs with higher always indicating “better”
outcomes 

• More accurately interpreted 
• More likely to be rated clear than “more” line graphs

• FOR CLINICIANS: No difference in accuracy of interpretation or clarity 
between “more” vs. “better” formats



Directionality/Conveying Score Meaning: 
• Use exceptionally clear labeling, titling, and annotations to indicate 

whether higher scores are better or worse
• If possible, include descriptive labels (e.g., none/mild/moderate/severe) 

along the y-axis
• Avoid mixing score direction in a single display



Four Principles

1. Know Your Audience
• Clinicians Like It Simple
• Patients Like It Even Simpler

2. There Is No Agreement on What “Up” Means
3. Don’t Over-Estimate Statistical Savvy
4. Research Questions Drive Data Display



Statistically 
Significant 
Differences



Survey (part 3)



For FATIGUE, at which time 
points are average scores 
statistically significantly 
different between 
treatments? (select any that 
apply)

Survey (part 3)



80% (79%-86%)

Correct Responses:  %Clinicians (range across respondent groups and formats)

76% (62%-84%)
14% (10%-17%)

12% (5%-13%)

None of these
2% (1%-5%)



Clinically 
Important 
Differences



For which domains are 
average scores clinically 
significantly different 
between treatments at 
6 MONTHS? (select all that 
apply)

Survey (part 3)



44% (41%-86%)

0% (0%-4%)

44% (44%-84%)

8% (2%-10%)



Selected Most Useful: Lines



Clinically important differences:
• Include an indication of what differences between scores matter

Conveying statistical significance (for clinicians and researchers only):
• Confidence intervals should be displayed
• P-values may also be appreciated
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Pies



Bars



Icons



Key Findings

• FOR PATIENTS: Pie charts
• More accurately interpreted than bar charts
• Rated clearer than bar charts or icon arrays
• Rated best for proportions

• FOR CLINICIANS
• Clarity ratings did not significantly differ between pie charts and bar charts
• Researchers tended toward picking bar charts as preferred 



Proportions changed:
• Pie charts are preferred for patients
• Bar charts, pie charts, or stacked bar charts are reasonable options for 

clinicians and researchers
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Visit online: TheProteusConsortium.org

Follow on Twitter: @proteuspros  

Subscribe to the e-newsletter, PRO-cisely PROTEUS: 
theproteusconsortium.org/subscribe  

Helping you navigate the use of patient-reported outcomes (PROs) 
in clinical trials and clinical practice

Contact:  TheProteusConsortium@gmail.com

Connect on LinkedIn: linkedin.com/company/theproteusconsortium  

https://theproteusconsortium.org/
https://twitter.com/proteuspros
https://theproteusconsortium.us14.list-manage.com/subscribe?u=993e9736b2635e723b4e3614f&id=bd608650fe
https://www.linkedin.com/company/theproteusconsortium/
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