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QUESTION 1: Primary health outcomes

• More confident:
• mRS>=3
• mRS <3 or equal to pre-stroke mRS

• Less confident:
• Other kinds of stroke
• Decrease in mRS of >=2 points

Modified Rankin score is weighted, and numerical change in score 
highly dependent on where along spectrum the patient is



1. High inter-rater reliability, improves with structured interviews
2. Construct validity well documented
3. Convergent validity well documented
4. Need to consider comorbidities and socioeconomic factors when 

applying/interpreting mRS



Discussion

• 90 day length for followup seems most appropriate
• mRS cutoffs depend on the question being studied and should be 

calibrated based on subgroup from mRS<3 which would indicate 
functional independence

• Composite endpoints that include mortality may not necessarily 
reflect the primary concern regarding stroke which is disability.

• Better choices of end point substantially strengthen trial power for a 
given trial size or allow reduced sample sizes without loss of statistical 
power



Notes about mRS
outcomes
• The distribution of mRS scores at 

discharge according to usual 
acute ischemic stroke trials 
selection criteria is

• Not normally distributed
• Sample size calculations are 

sensitive to this (t-test vs OLR 
calculation)

Olavarría VV, Brunser A, Cabral N, et al. The distribution of the modified Rankin scale scores change according to 
eligibility criteria in acute ischemic stroke trials: A consideration for sample size calculations when using ordinal 
regression analysis. Contemp Clin Trials Commun. 2017;5:133-136. Published 2017 Feb 5. 
doi:10.1016/j.conctc.2017.01.008



QUESTION 2:  Primary health outcomes

• More confident:
• Discharge disposition to rehabilitation (home vs. inpatient facility)

• Less confident:
• Hospitalization length of stay for index procedure

• Length of stay highly variable depending on comorbidities, hospital services, weekend 
effect, physician preferences

• Number of unscheduled re-admissions related to cerebrovascular disease
• Likely not very often



Notes about Disposition, LOS, readmissions as 
outcome measures
• Early determination of hospital discharge disposition status at an 

acute admission is extremely important for stroke management and 
the eventual outcomes of patients with stroke

• Discharge disposition pattern of patients with stroke in Tennessee 
was associated with the key patient characteristics of selected 
demographics (including race), clinical indicators, and insurance 
status

• These metrics measure the local stroke system of care more than the 
individual outcomes

Cho JS, Hu Z, Fell N, Heath GW, Qayyum R, Sartipi M. Hospital Discharge Disposition of Stroke Patients in Tennessee. South Med J. 2017;110(9):594-600. 
doi:10.14423/SMJ.0000000000000694



QUESTION 3:  Health Outcomes

Modified Rankin Score
Important measure of disability but each numeric change is not 
equal in value so consider weighted scoring

NIHSS
Readily available, quantifiable but does not reflect disability and 
underrepresents right hemisphere deficits and brainstem deficits



Notes about mRS
outcomes changes
• For a moderately disabled stroke population 

there are wide variations in the sensitivity to 
change in disability measures

• Compare to (Modified Rankin Scale (MRS) and 
the International Stroke Trial Measure (ISTM), 
Barthel Index (BI) and Functional Independence 
Measure (FIM))

• mRS categories are quite large; any change 
detected by these measures must be large and 
presumably clinically significant

• Though ADL scales may take longer to 
administer, their increased sensitivity may make 
them more useful in treatment trials by allowing 
fewer subjects to be enrolled

Dromerick AW, Edwards DF, Diringer MN. Sensitivity to changes in disability after stroke: a comparison of four scales useful in 
clinical trials. J Rehabil Res Dev. 2003 Jan-Feb;40(1):1-8. doi: 10.1682/jrrd.2003.01.0001. PMID: 15150715.



Notes about NIHSS as outcome measure

• mRS lacks specificity and 
requires long-term follow-up 
interviews, which consume time 
and resources

• NIHSS, early after stroke may be 
an alternative

• Chalos et al.:
• The NIHSS within 1 week 

satisfies the requirements for a 
surrogate end point and may be 
used as a primary outcome 
measure in trials of acute 
treatment for ischemic stroke, 
particularly in phase II(b) trials

Chalos V, van der Ende NAM, Lingsma HF, Mulder MJHL, Venema E, Dijkland SA, Berkhemer OA, Yoo AJ, Broderick JP, Palesch YY, Yeatts SD, Roos YBWEM, van Oostenbrugge RJ, van Zwam WH, Majoie
CBLM, van der Lugt A, Roozenbeek B, Dippel DWJ; MR CLEAN Investigators. National Institutes of Health Stroke Scale: An Alternative Primary Outcome Measure for Trials of Acute Treatment for 
Ischemic Stroke. Stroke. 2020 Jan;51(1):282-290. doi: 10.1161/STROKEAHA.119.026791. Epub 2019 Dec 4. PMID: 31795895; PMCID: PMC6924951.



QUESTION 4:  Health Outcomes

• EQ-5D
• Not stroke specific but most widely used generic health questionnaire in stroke

• No questions about speech or cognition—stroke specific
• Literature established:

• Psychometric properties
• Reasonable construct
• Concurrent and discriminant validity
• Accuracy for predicting outcomes
• Responsiveness in longitudinal studies



Notes about EQ-5D

• When using EQ-5D population norms have to be established and used 
to inform the future valuation of health in economic evaluations

• Norms are not necessarily available for the stroke population
• Validity for stroke population has been established with relatively small 

populations
• It does not assess the cognitive problems many patients with stroke 

experience
• Extensions e.g. EQ-5D-5L+C can be considered

• It also does not include questions around speech. Two studies excluded 
patients with aphasia.

• EQ-5D is designed for self or proxy completion, introducing bias
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