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1* Kiran (2016). How does severity of  aphasia influence individual responsiveness to rehabilitation: Using big 
data to understand theories of  aphasia rehabilitation, Seminars in Speech and Language, 37; 1-14
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Kleim, 2011; Kleim & Jones, 2008
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Braintree rehabilitation conference, 
Nov 7, 2015

Neural Markers
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Impairment based 
intervention
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work for which 
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Technology and big data changing rehabilitation
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Always effective 

Mostly effective but 
depends on intensity

May be effective with 
intense therapy

Not convinced its 
effective 11
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Kiran & Thompson, 2003
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Individual patient analysis

Small cohort analysis

Population analysis
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Advantages?? Disadvantages?
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Single function 
computer 
programs
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Sentaci cs: Virtual Therapist

Sentact i cs is a computer-‐automated program that trains patients in comprehension 
and production of complex sentences based on TUF

“Sabrina,” an automated clinician, presents the pa2ent with s2muli and gives feedback
about the pa2ent’s performance

Thompson CK, Choy JJ, Holland A, Cole R. Sentactics(R): Computer-Automated Treatment of Underlying Forms. Aphasiology. 2010;24(10):1242-1266.
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Cherney LR. Oral reading for language in aphasia (ORLA): evaluating the efficacy of computer-delivered therapy in chronic nonfluent aphasia. Top Stroke 
Rehabil. 2010;17(6):423-431.
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The more severe, the 
poorer the outcomes

The more severe, the 
better the outcomes

Severity does not 
influence outcomes

I don’t know!
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Population analysis

Small cohort analysis

Individual patient analysis

Severity??
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• 51 patients with stroke or TBI
• 42 experimental patients and 9 control patients
• Both groups matched for WAB AQ, CLQT composite severity and age 
• Both groups practiced Constant Therapy on their ipads. 

Des Roches et al., 2015, Frontiers in Human Neuroscience
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Des Roches et al., 2015
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Kiran et al., 2014, Seminars in Speech and Language, Kiran, 2014, IJPMR

Des Roches et al., 2015, Frontiers in Human Neuroscience

Task assigned if accuracy less than 80% on first session 
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Kiran et al., 2014, Seminars in Speech and Language, Kiran, 2014, IJPMR

Des Roches et al., 2015, Frontiers in Human Neuroscience
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Experimental patients in clinic and home
Control patients in clinic only
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Patient profile view

Des Roches et al., 2015, Frontiers in Human Neuroscience

35

ISHA 2016

Assess baseline 
performance

• Language and 
cognitive skills

Assign 
individualized set of  

tasks 

Patient performs 
tasks

• Experimental 
patients in clinic 
and home

• Control patients 
in clinic only

Clinician monitors 
progress and alters 

plan
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overall, experimental 
participants show beneficial 
and significant change

overall, experimental 
participants show non-
beneficial but significant 
change
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Des Roches et al., 2015
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light blue : participants with a 
lower score than average show 
more improvement in the task

dark blue: participants with a 
higher score than average 
show more improvement in 
the task

participants with a lower than 
average WAB AQ score show 
more improvement in 
accuracy, 

Participants with a higher 
than average CLQT score 
show more improvement in 
accuracy
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The result is what I expected

Makes sense, more severe patients have to gain 
more, but do they need more therapy?

I really don’t think its about severity

I don’t know!
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AoA 2015ISHA 2016
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Des Roches et al., in preparation
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Des Roches et al., in preparation

 Examined individual differences in the way patients used cues to solve the 
tasks.

 51 individuals with aphasia,
 10 week therapy program using the Constant Therapy software platform,
 Participants could self-administer hints (available in 28 of the 37 tasks).
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Des Roches et al., in preparation
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What is the relationship between accuracy and hint use?What is the relationship between accuracy and hint use?
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Des Roches et al., in preparation

Patients form five subgroups in terms of whether increased hint use is 
associated with increased accuracy. 
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WAB-Pre = 94.696 - 54.08  * % hint use

Correlation: r = -.4747
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WAB & Hint use CLQT & Hint use BNT & Hint use ASHA FACS CI & Hint use
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 Combining severity and frequency of hint use

 Overall  accuracy on task ranges between 75%-85%

These participants used hints infrequently and had the highest scores 
on most of the standardized measures. 

Des Roches et al., in preparation
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Low but beneficial hint use

 Combining severity and frequency of hint use

Des Roches et al., in preparation

ISHA 2016

53

 Combining severity and frequency of hint use

High but non-beneficial hint use

Des Roches et al., in preparation
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Don’t cue patients

Check whether cues help before you allow cues

Without cues, treatment can be very frustrating!

I don’t know!
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Case –studies, 

SSED
Large data sets
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Less than 70% 
accuracy

Latency gain in percentage
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Less than 60% 
accuracy

Latency gain in percentage
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Less than 50% 
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Latency gain in percentage
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Less than 40% 
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Latency gain in percentage
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What does this tell us about severity? 

Severely impaired patients make strong gains in treatment.  

Implications for providing therapy services for severe-impaired patients.

Prognosis is good not just for mildly impaired patients

ISHA 2016

Don’t cue patients

Check whether cues help before you allow cues

Without cues, treatment can be very frustrating!

I don’t know!
71
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Predict treatment outcomes before treatment even begins
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Predict treatment outcomes before treatment even begins
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Current effect: F(24, 938)=5.7551, p=.00000
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less for less severe patients

ISHA 2016

77

Current effect: F(24, 938)=5.7551, p=.00000

 13-23
 24-32
 33-100
 100-500
 501-1000
 1001 and above

0.
0 

to
 0

.4

0.
4 

to
 0

.5

0.
5 

to
 0

.6

0.
6 

to
 0

.7

0.
7 

to
 0

.8

0.
8 

to
 0

.9

Patient starting accuracy (severity)

-0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

A
ve

ra
ge

 g
ai

n
 in

 a
cc

u
ra

cy
 in

 p
oi

nt
s

More severe Less severe

More practice
With more practice, greater 

than 500 items, improvements 
are between 30-50 points for 
more severe patients, slightly 

less for less severe patients

ISHA 2016

78

Current effect: F(24, 938)=5.7551, p=.00000
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What does this tell us about severity? 

The less severely impaired patients show minimal gains with less 
practice, but more severely impaired patients show some gains with 

less practice 

The less severely impaired patients show  10-20 point gains with more 
practice whereas the more severely impaired patients show 30-50 

points gains

More practice is needed for more severe patients to achieve gains
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Current effect: F(24, 938)=6.4820, p=0.0000
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To reach the same level of 
improvement (>90%) more 
severe patients need much 
more practice (500 or more 

items)!
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One size treatment fits all Standardize and individualize treatment 

More severe, poor prognosis
More severe patients show more improvements 
in language therapy

More practice, more 
improvements

More practice results in 20-50 point gains in 
trained tasks

More severe patients need more practice to reach the 
same level of  improvement as less severe patients
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