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Connected speech is sensitive to underlying 
impairments across language domains.



Qualitative rating scales lack detail, and presuppose 
which features are important.

(Goodglass, Kaplan, & Barresi, 2001)

Boston Diagnostic Aphasia Examination, 3rd Ed.



Quantitative linguistic analysis is labor-intensive.

(Prins & Bastiaanse, 2004; Prins, Snow, & Wagenaar, 
1978; Saffran, Berndt, & Schwartz, 1989; 
MacWhinney, Fromm, Forbes, & Holland, 2011)

CHAT transcription



Auditory-perceptual rating scales balance detail 
with efficiency.

(Darley, Aronson, & Brown 1969a,b, 
1975; Bunton, Kent, Duffy, Rosenbek, & 
Kent, 2007; Duffy, 2013)

Mayo Classification System for Dysarthria



We identified 27 common and salient features of 
aphasia.

(Saffran, Berndt, & Schwartz, 1989; MacWhinney, 
Fromm, & Holland, 2011; Wilson et al., 2010; 
Yagata et al., 2017; McCarron et al., 2017)



We then used a 5-point scale to rate the features.



Auditory-Perceptual Rating of Connected Speech in 
Aphasia (APROCSA)

… … … … … … 



Our study had three aims:

(1) Reliability

(2) Validity

(3) Patterns



Source of data: Samples from AphasiaBank

(MacWhinney, Fromm, & Holland, 2011; 
Kertesz, 1979; Boles & Bombard, 1998)

 24 individuals with chronic, post-stroke aphasia

 Aged 49 to 76 years, 12 females

 Varied aphasia severity and subtypes

 5 minutes of videotaped spontaneous speech



Raters: 3 researchers and 12 students

 2.5-hr training session

 8 patients rated in 2, 
1-hr sessions

 24 patients rated



Feature scores were widely distributed. 



Reliability was good-to-excellent for most features.

Researchers 
> reliable

3 students 
were highly 

reliable



AphasiaBank measures

Transcription measures

Anomia (phw)

Abandoned utterances (phw)

Empty speech (phw)

Semantic errors (phw)

Phonological errors (phw)

Clinical diagnoses

Apraxia of speech

Dysarthria

Western Aphasia Battery

Information content

Fluency

Comprehension

Repetition

Naming

Aphasia Quotient

… 

We assessed concurrent validity by correlating 
APROCSA features with AphasiaBank measures.

Pairwise Pearson correlations

APROCSA features

Lexical Retrieval

Anomia

Abandoned utterances

Empty speech

Selection of words and sounds

Semantic paraphasias

Phonemic paraphasias

Neologisms

Jargon

Perseverations

Stereotypies

Grammatical construction

Short and simplified utterances

Omission of bound morphemes

Omission of function words

Paragrammatism

… 

r

A priori correlations for 24 features



Almost all a priori pairs of similar variables were 
strongly correlated. 



Example: Strong correlation of a priori variables

Omission of function words -.70

C
lo

se
d

 c
la

ss
 w

o
rd

s 
(p

ro
p

o
rt

io
n

)

A
gr

am
m

at
ic

 u
tt

e
ra

n
ce

s 
(p

h
w

)

.90



4 factors emerged from the features.



4 factors emerged from the features: Paraphasia4 factors emerged from the features



4 factors emerged from the features: Logopenia



4 factors emerged from the features: Agrammatism



4 factors emerged from the features: Motor speech



Nonfluent aphasia dissociated into 3 profiles.



Factors were diverse among each WAB subtype.



The APROCSA is an efficient, reliable, and valid tool...

… that shows how features pattern together.



Thank 
you!
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