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 What is a PRO

 The problem of interpretability

 Making results interpretable individual studies

 Systematic reviews and meta-analyses
 When studies use same or similar outcome

- MID, range, or dichotomize

 When studies use different outcomes

- standardized mean difference

- natural units

- dichotomize – relative and absolute effects

- Ratio of means

- MID units



 PRO:  Any report directly from patients, without 

interpretation by physicians or anyone else, about 

how they function or feel in relation to a health 

condition and its therapy  (from diaries, 

questionnaires, interviews, etc.)

 Very often health-related quality of life



 What is a PROs

 The problem of interpretability



 Mean score for treatment group improves 5 
points on the PRO measure, no change in 
control

 Is this trivial, large, or somewhere between?

 Statistically significant – does that help?

 What other information would you like to aid 
interpretability?



 Effect of alefacept on quality of life in 553 
patients with psoriasis

 Alefacept significantly reduced (improved) 
mean Dermatology Quality of Life Scale 
scores compared with placebo: 4.4 vs. 1.8 at 
2 weeks after the last dose (P<0.0001) and 
3.4 vs. 1.4 at 12 weeks after the last dose 
(P<0.001).

 Magnitude of Effect?

 trivial, small but important, large?



 PROs in Cochrane reviews

 The problem of interpretability

 Strategies for making results interpretable 
in individual studies



 Smallest change that patients would 
consider important

 Global ratings of change

 are you the same, a little better, a lot better

 Instruments on 1 to 7 scale 0.5 often 
represents MID



 Severe emphysema over inflated

 Reducing lung volume may improve mechanical 
properties

 RCT of 55 pts followed for 1 year

 Key QOL CRQ
 dyspnea, fatigue, emotional function



Effect of Surgery and Medical Control Treatment

Would you recommend surgery to your patients on the basis of these results?



 RCT respiratory rehabilitation in COPD

 Assume MID is 0.50 and patients mean 
improvement vs control is 0.25

 Does this mean no one benefits?

 What if 0.6 – everyone benefits?

 If 0.25 mean change could mean:
 75% have 0 improvement

 25% have 1.0

 NNT of 4 



CRQ Emotion Change Scores
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 PROs in Cochrane reviews

 The problem of interpretability

 Strategies for making results interpretable 
in individual studies

 Systematic reviews and meta-analyses
 When studies use same or similar outcome

- MID, range, or dichotomize



 Studies all use same or similar outcome

 Could give weighted mean difference in natural units 

 Not intuitively interpretable to the audience
 challenges in interpretation

 Solution
 MID if available
 Range of possible results if not



MID 0.5 
Would you recommend respiratory rehabilitation 
to your patients?



 Rankin Stroke Scale

 Five levels
 No symptoms

 Minor handicap
▪ Restriction in life style, can look after self

 Moderate handicap
▪ restrict life style, prevent independent existence

 Moderately severe handicap
▪ Clearly prevent independence, no constant attention

 Severe handicap, require constant attention



 Use Rankin threshold 2 to 3
 2 minor handicap

 3 moderate handicap

 Proportion “dead or disabled”

 “Death or dependency”
 Odds ratio 0.84 (95% CI 0.75 to 0.95)

 4% absolute risk reduction

 NNT 25



 Venotonic agents

 mechanism unclear, increase venous return

 Popularity

 90 venotonics commercialized in France

 None in Sweden and Norway

 France 70% of world market

 Possibilities

 French misguided, rest of world missing out

 Key outcome
 Risk not improving/persistent symptoms

 11 studies, 1002 patients, 375 events



Phlebotonics for Hemorrhoids (Venotonics vs. Placebo) 
Relative Risk (95%CI)  
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Chauvenet  0.41 (0.26, 0.65)

Cospite  0.11 (0.03, 0.36)

Thanapongsathorn  0.65 (0.36, 1.17)

Annoni  0.20 (0.05, 0.80)

Clyne  0.37 (0.17, 0.81)

Pirard 0.31  (0.14, 0.57)

Thanapongsathorn  0.33 (0.04, 2.91)

Thorp 1.30 (0.68, 2.48)

Titapan  0.41 (0.20, 0.85)

Wijayanegara  0.55 (0.42, 0.72)

Godeberg  0.17 (0.08, 0.37)

Pooled Estimate (95%CI)  0.40 (0.29, 0.57)

0.01 0.1 1



 PROs in Cochrane reviews

 The problem of interpretability

 Strategies for making results interpretable 
in individual studies

 Systematic reviews and meta-analyses

 When studies use same or similar outcome

- MID, range, or dichotomize

 When studies use different outcomes

- Standardized mean difference



 Divide each effect by standard deviation

 Ultimate result in SD units 

 “Effect size” or SMD

Cohen:
Small effect 0.2 SD units
Moderate effect 0.5
Large effect 0.8

More recent suggestions in terms of MID 
across all instruments
0.5 or 0.35
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True MID

Effect Size: 0.50

Effect Size: 0.25







Os in Cochrane reviews

 The problem of interpretability

 Strategies for making results interpretable 
in individual studies

 Systematic reviews and meta-analyses
 When studies use same or similar outcome

- MID, range, or dichotomize

 When studies use different outcomes

- Standardized mean difference

- Natural units



 All instruments into most familiar

 Two statistical approaches

 Multiply SD units X SD of most familiar

 May be challenging to decide which SD

 Vulnerable to heterogenity

 Rescale to units of most familiar

 St. George’s 0 to 100

 Multiply by 7/100 to go to CRQ units

▪ Statistical approach to get variance



What if mean difference 0.4
Limitations to presentation?

- Confident encourage
- Possibly encourage
- Probably discourage
- Certainly discourage

Vulnerable to no one benefits/everyone benefits



 PROs in Cochrane reviews

 The problem of interpretability

 Strategies for making results interpretable in 
individual studies

 Systematic reviews and meta-analyses

 When studies use same or similar outcome

- MID, range, or dichotomize

 When studies use different outcomes

- Standardized mean difference

- Natural units

- Dichotomize – relative and absolute effects
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 Relative and absolute effects

 Number of statistical approaches relying 
on SMD

 Normal distribution/equal variance

 Furukawa





 Dichotomous outcome may not be clear  

 pain continuous outcome

 threshold severe, moderate, mild? 

 Control proportion may not be clear

 Differs a lot only at extremes

 Based on SMD

 Vulnerable to population heterogeneity



 Relying on SMD

 Cox/Snell; Hasselbad/Hedges

 Similar assumptions

 Doesn’t require specifying control group 
rate



 If know MID for all instruments can go to 
individual studies

 Calculate proportion benefiting in each 
individual study 

 Combine proportions across studies

 Alternative convert to same units and 
WMD to risk difference

 Doesn’t depend on SMD



- Confident encourage
- Possibly encourage
- Probably discourage
- Certainly discourage

Furukawa RD 0.28



 PROs in Cochrane reviews

 The problem of interpretability
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RoM =      meanexp .

meancontrol

 Requires estimate of variance of this ratio -
this can be estimated using the delta method:

▪ Varln(RoM) =    varexp + varcontrol

(meanexp
2)  (meancontrol

2)   



 Analogous to relative risk
 Greater absolute difference with greater control risk

 Requires natural zero

 Cannot use if results reported as change and 
changes go in opposite directions in the two 
groups



PROs in Cochrane reviews

 The problem of interpretability
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- Confident encourage
- Possibly encourage
- Probably discourage
- Certainly discourage



 Systematic review

 Nausea and vomiting

 16 RCTs

 Pain

 5 RCTs



- Large effect
- Moderate effect
- Small effect
- Trivial or no effect

Standardized mean difference



- Large effect

- Moderate effect
- Small effect
- Trivial or no effect

Natural Units

Using direct conversion method 
3.5 (0.5 to 6.5) lower



- Large effect
- Moderate effect
- Small effect
- Trivial or no effect

Risk difference

Using MID 0.03 (0.01 less to 0.07 more)



- Large effect

- Moderate effect
- Small effect
- Trivial or no effect

Ratio of Means



- Large effect
- Moderate effect
- Small effect
- Trivial or no effect

MID Units 



 SMD 0.79

 Natural units 3.5 to 8.1 on 100 pt scale 

 Dichotomy
 based on SMD risk difference 0.15
 based on MID  0.03

 Ratio of means 0.87

 0.40 MID units

 Discrepancy?  Explanation



 Cross-sectional, paper-based survey 9 
 Academic centers in 8 countries,
 Internal and family medicine, 531/610 (87%)

 Summary estimates hypothetical interventions vs
placebo chronic pain

 Results depicted as small or large effect for 6 
statistical presentation approaches

 Response options 
 trivial difference, probably not important
 small difference, but probably important
 moderate difference, surely important
 large difference, very important

51









 Patients with knee pain

 Degenerative knee disease

 Impact of arthroscopy, lavage, debridement, 
menisectomy

 Outcome: Pain and function

 Variety of instruments



1. Systematic review

• What amount of change on a given instrument’s scale is 
important to patients? 

• minimal important difference (MID)

• Systematically searched for empirical studies estimating anchor-
based MIDs for instruments included in meta-analysis for benefit

• Assessed credibility of identified MIDs by applying a single 
criterion: correlation between change in PRO and the transition 
item anchor ≥0.4 

2. Identified a range of credible MIDs for each key outcome 
measure and used the median

Our Approach



Our Approach

3.  Meta-analysis – results presented in two ways:

• Mean difference 

• Scores transformed to the scale of an index instrument (the 
highest in the hierarchy)

• Risk difference



Outcome
Timeframe

Study results and 
measurements

Absolute effect estimates
Certainty in effect 

estimates
(Quality of evidence)

Conservative 
management

Arthroscopy

Short term (3 months)

Pain (difference in 
change from 

baseline)

index instrument 
(KOOS pain sub scale)

Scale: 0-100 High better, 

MID 12
Data from 1231 patients in 10 

studies

15.0
points (Mean)

20.0
points (Mean)

High

Mean Difference 5.4 more
(CI 95% 1.9 more - 8.8 more)

Pain (difference in 
patients who 

achieve a change 
higher than the MID)

Data from 1102 patients in 9 
studies

669
per 1000

793
per 1000

High

Difference: 124 more per 1000



Credibility assessment of MIDs





 If possible use natural dichotomies

 Many approaches rely on SD units
 suffer from problem of heterogeneity

 important limitation

 Approaches not relying on SD units 
preferable
 ideally know (more or less) MID

 can present in MID units and proportions

 approaches complementary



 Use more than one method
 decreases selection bias

 if similar reassuring 

 if not, need to explain, appropriate doubt

 If very familiar instrument, use as approach

 Use comments in SoF, especially MID

 One of approaches should be dichotomy



 Contact 
guyatt@mcmaster.ca

mailto:guyatt@mcmaster.ca


@EBCPMcMaster
Follow us on Twitter 

Ebcp.mcmaster.ca
Evidence-Based Clinical Practice Workshop


