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Assessing the Amount of Spontaneous
Real-World Spoken Language in Aphasia:
Validation of Two Methods
Michelle M. Haddad,a Edward Taub,a Gitendra Uswatte,a,b Margaret L. Johnson,c
Victor W. Mark,a,d,e Ameen Barghi,f Ezekiel Byrom,a Xiaohua Zhou,e and Christina M. Rodrigueza

Purpose: The purpose of this article is to present the
results of a study evaluating the psychometric properties
of 2 new measures that exclusively assess the amount of
real-world spoken language in patients with aphasia.
Method: Forty individuals with aphasia were evaluated on
several measures of spoken language in real-world settings.
The Verbal Activity Log (VAL; Johnson et al., 2014) has
participants, aided by caregivers, indicate current amount
and quality of real-world spoken language compared with
before stroke. In addition, digital voice recorders objectively
measured the amount of real-world spoken language. The
Communicative Effectiveness Index (Lomas et al., 1989), a
previously validated measure of functional communication,

was used as a comparison measure. Nineteen participants
received follow-up assessment ≥ 3 weeks later.
Results: Validity was supported by Pearson correlations
between spoken language recordings and the VAL, r(38) = .70,
p < .001. Likewise, correlation with the Communicative
Effectiveness Index was strong, r (38) = .73, p < .001. Test–
retest reliability for both VAL and audio recording was high,
with intraclass correlations ≥ .96 and .90, respectively.
Conclusions: These results present preliminary evidence
for the reliability and validity of the VAL and spoken language
recording for assessment of the amount of real-world spoken
language in aphasia. As a simple patient-reported outcome,
the VAL may assist diverse therapies for aphasia.

I

language is the primary goal of Constraint-Induced Aphasia Therapy II (CIAT II), a novel intervention that has
shown promise in a pilot study (Johnson et al., 2014).
Assessing spontaneous spoken language in life situations,
therefore, is an important indicator of therapeutic success
for CIAT II, as well as other therapies targeted toward improving real-world spoken language participation. However, most current assessment in this area either focuses on
spoken language performance in the clinic or laboratory,
following prompting from an examiner, or evaluates general communication efficacy during everyday activities,
without emphasis on spoken language characteristics themselves. This is of concern because the amount of spoken
language when prompted and trained by a therapist in a
treatment setting may be considerably greater and of better
quality than the amount and quality of spoken language
actually exhibited in real-life situations where language is
either not prompted or the surroundings are stressful for the
individual (Croteau & Le Dorze, 2006; Croteau, Vychytil,
Larfeuil, & Le Dorze, 2004). Therefore, standard language
assessments used in the laboratory or clinic may overestimate a patient’s actual spontaneous spoken language use in
the life situation. In addition, examiner-prompted assessments do not take into account patient report, and thus do

mproving spoken language participation in real-life
situations is an important goal of many aphasia rehabilitation approaches (Granger, 1998). However, in
many studies, there is no focus on assessing this specific aspect of language per se (as opposed to other nonspoken
language communicative modalities; Eadie et al., 2006;
World Health Organization, 2001). Previous studies have
found evidence that impairments in spoken language limit
participation in activities of daily living (Baylor et al.,
2013). Improvement of real-world spontaneous spoken
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not utilize the unique perspective of the person who has
aphasia (Brown, 2010).
There are several measures that evaluate functional
communication in daily living activities (Worral, McCooey,
Davidson, Larkins, & Hickson, 2002). However, each measure has characteristics that make it desirable to develop a
new instrument to accomplish this purpose. The Communicative Effectiveness Index (CETI) is an inventory of communicative behavior, including both spoken language and
nonspoken language elements, during commonly encountered daily activities; it is completed by the caregiver rather
than the patient (Lomas et al., 1989). The American SpeechLanguage-Hearing Association Functional Assessment of
Communication Skills (ASHA-FACS; Frattali, Thompson,
Holland, Wohl, & Ferketic, 1995) and the Communication Activities of Daily Living Scale, 2nd Edition (Holland,
Frattali, & Fromm, 1998) assess communication disability in
social communication and daily living skills (Worral et al.,
2002). However, these tests use clinician observation in the
treatment setting or in the life situation, rather than patient
report, thereby reducing their real-world utility for many
purposes because the presence of a clinician is likely to serve
as a cue, based on treatment setting experience, to improve
amount or quality of spoken language performance beyond
what might be exhibited spontaneously. The Communicative
Participation Item Bank (CPIB) is a patient-reported outcome
designed to assess impairment of participation in spoken language activities owing to a variety of disorders (Baylor et al.,
2013). However, completion of the CPIB requires reading
and writing by the patient, and because difficulties with
those skills are common concomitants of spoken language
deficit in poststroke aphasia, its accuracy may be questionable in more impaired aphasia patients. In addition,
the CPIB items are phrased in terms of interference of a
spoken language–related condition with activities of daily
living, rather than in terms of the spoken language characteristics themselves, which may be of primary concern for a
particular investigation. Moreover, the CPIB instructs the
patient to consider all aspects of a spoken language–related
situation, including other health and environmental conditions.
Therefore, it may not be specific enough for a direct assessment of spontaneous spoken language in real-life situations
per se. Finally, it was developed for and validated with individuals with conditions in which dysarthria is a major problem, and not on individuals with poststroke aphasia alone.
For these reasons, our laboratory developed a new
patient-centered measure called the Verbal Activity Log
(VAL) and an objective measure using a spoken language
recorder. This was undertaken in conjunction with the
development of CIAT II because its main objective is to
improve spontaneous spoken language in real-life situations,
and a test instrument was not available to specifically quantify this aspect of communication (Johnson et al., 2014). The
VAL may also be of value in quantifying the effect of other
treatments for which improving spontaneous real-world
spoken language is a major concern, such as surgical interventions (Wilson et al., 2015) and cranial stimulation (Shah,
Szaflarski, Allendorfer, & Hamilton, 2013). The VAL is

a structured interview that compares the current amount
and quality of spoken language in a variety of behaviorally
distinct real-life situations with these characteristics prior
to disease onset. Communication by means of gesturing,
nonverbal vocalization, or writing, does not affect the test
score. The items on the VAL were chosen through a combination of literature review, expert judgment, and patient
report of common challenges experienced by persons with
aphasia. The second measure studied here, the audio recording measure, was originally developed for assessing the
validity of the Amount scale of the VAL. However, it has
the advantage of being unequivocally objective, which
would be a marked advantage for certain experimental
purposes. However, the speed and ease of administering
the VAL would make it preferable for use in a clinical setting. The current study is a preliminary evaluation of the
psychometric properties of the VAL as well as the objective measure of amount of spoken language from audio
recording in real-life situations in a sample of individuals
with poststroke aphasia. Development and psychometric
evaluation of the VAL follow classical test theory (Allen
& Yen, 1979).

Methods
Participants
Participants were recruited through the Speech Language Pathology programs at the University of Alabama
at Birmingham and the University of Montevallo, Montevallo,
Alabama. They were included in the study if they met the
following criteria: (a) nonfluent or fluent aphasia with ability to comprehend and comply with instructions during
the screening interview (mean Western Aphasia Battery
Revised [WAB-R; Shewan & Kertesz, 1980] aphasia quotient
was 72.1, range 11–100; for WAB-R subtest scores see the
lower half of Table 1), (b) mild to severe aphasia secondary
to stroke as reported by the referring therapist or medical
record review, (c) availability of a caregiver for in-laboratory
procedures, (d) English spoken as a first language, and
(e) ability to comprehend and comply with instructions
during the screening interview and other preliminary interactions. Individuals who had taken part in previous communication studies by this laboratory were excluded. In addition,
individuals who were less than 6 months poststroke were
not given follow-up testing to avoid confounding evaluation
of test–retest reliability with the effects of spontaneous recovery. In total, 47 participants were recruited for the study,
40 completed the initial testing, and 19 received repeat testing three or more weeks after the initial session. Figure 1
summarizes the sample characteristics.
Individuals who retested were significantly more
chronic than those who did not. However, this difference
is expected given that individuals less than 6 months poststroke were excluded from retesting. There were no other
significant differences between participants who completed
retesting and those who did not. Table 1 summarizes the
participants’ characteristics.
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Table 1. Demographic, stroke-related, and spoken language–related characteristics of all participants,
including those who returned for retest and those who did not.
Characteristic
Demographic
Age (M ± SD)
Female, no. (%)
European American, no. (%)
Stroke related
Primarily left insult, no. (%)
Chronicity, years (M ± SD)
Communication related
CETI score (M ± SD)
WAB-R aphasia quotient (M ± SD)
Spontaneous speech
Auditory verbal comprehension
Repetition
Naming and word finding
VAL Amount scale (M ± SD)
Spoken language %

All (N = 40)

Test–retest (n = 19)

Not retested (n = 21)

55.9 ± 16.3
21 (52.5)
31 (77.5)

58.7 ± 12.4
9 (47.4)
14 (73.7)

53.3 ± 19.1
12 (57.1)
17 (81.0)

33 (82.5)
4.7 ± 5.0

14 (73.7)
7.34± 5.8

19 (90.5)
2.1 ± 2.2

57.3 ± 17.9
72.1 ± 26.7
14.2 ± 5.8
8.3 ± 2
6.9 ± 3.3
7.1 ± 3.1
2.3 ± 1.1
4.9 ± 5

59.3 ± 14.3
71.5 ±31.8
14.7 ± 6.5
8.1 ± 2.3
6.9 ± 3.8
7.0 ± 3.5
2.3 ± 1.2
4.9 ± 5.4

55.4 ± 20.8
72.6 ± 22.4
13.8 ± 5.2
8.4 ± 1.7
6.9 ± 2.8
7.2 ± 2.7
2.3 ± 1.1
4.8 ± 4.8

Measures and Apparatus
VAL
This structured interview is designed to assess spontaneous spoken language participation in real-life situations. The items on the VAL were developed by two senior
speech-language pathologists and two psychologists with
expertise in both rehabilitation and development of outcome measures for behaviorally based interventions. Content was chosen on the basis of literature review and patient

report of common challenges experienced by persons with
aphasia. Current instruments were extensively reviewed,
and the VAL was designed to address gaps in assessment
measures currently available to the field. The VAL was
initially piloted with several patients with aphasia prior to
the current, formal validation study.
The VAL is administered to the patient and caregiver
jointly. During test administration, the patient serves as the
primary source of response with the caregiver verifying the
report. The protocol in the event of a disagreement is to

Figure 1. Study enrollment and completion.
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have the examiner resolve the disagreement after asking the
participant to demonstrate the item, although in the present
study agreement was achieved by discussion between participant and caregiver in each case. Patients were asked to
rate the amount and quality of their spoken language during 12 commonly encountered daily activities (see Appendix A). Two of the original items have been eliminated
following factor analysis (see Results). The rating scales ask
the participant to compare amount and quality of spoken
language during the previous week to spoken language
before illness onset. Ratings are made on a Likert scale
from 0 to 5 that expresses current spoken language as a percentage relative to prestroke (e.g., a rating of 3 on the
Amount scale means that participants were using half as
much spoken language after stroke as they did before stroke.)
Each whole-number score is paired with a brief description (see Appendix A). Ratings in half steps are permitted.
The rating scale and anchoring definitions are presented in
24-point font in front of the patient, who may respond either
verbally or nonverbally by pointing, depending on ability
and comfort level. Each response is verified and probed by
scripted questions asked by the examiner to improve accuracy
and confirm the response. In addition, the examiner may ask
the participant to demonstrate an item if further rating
clarification is needed. Patients are asked first to rate their
amount of spoken language for each item; then the Quality
scale is administered. Some of the items are about activities
that vary mainly in context (e.g., spoken language during
a meal, or spoken language to order in a restaurant) or are
separate activities within the same context (e.g., answering the phone, making a phone call). However, these activities are quite different from a behavioral point of view
for a person with aphasia. They pose different challenges to
whether such a person will speak or not in real-life situations.
CETI
This instrument is completed by a caregiver and
measures verbal and nonverbal functional communication
in 16 activities of daily living (Lomas et al., 1989). It is a
reliable and valid measure of functional communication
(Bakheit, Carrington, Griffiths, & Searle, 2005). It should
be noted that the CETI includes items addressing nonverbal
communicative behaviors and thus assesses a related but
different construct than the VAL.
WAB-R
This language assessment measures both receptive
and expressive language produced by a patient on request.
It was used in this study to characterize participants’ language deficits. The WAB-R is an established measure of
language performance made on request in the treatment
setting (Shewan & Kertesz, 1980).
Real-World Recording
Olympus VN-8100PC Digital Voice Recorders
(Olympus Corporation of the Americas, Center Valley, PA)
were used to sample real-world spoken language. The
recorder was worn by the participant in a small case either
inside a chest pocket or pinned to the shirt in the same

area. Participants were instructed to wear the recorder for
a minimum of 8 waking hours while going about their daily
activities, usually on the day of testing and the following
day. The maximum recording time was 23 hours, which
was the recorder’s capacity. Participants were instructed
not to selectively activate or deactivate the recorder unless
necessary for privacy or safety (e.g., when in the bathroom).
Recordings were processed using Sony SoundForge 9.0
(Sony Creative Software, Inc., Middleton, WI).

Procedures
Participants and caregivers attended each testing session together. All participants provided informed consent,
in some cases with the aid of the caregiver. At the initial
testing session, the participant and caregiver were administered the VAL as soon as consent was obtained. Next, the
caregiver was asked to fill out the CETI while the participant completed the WAB-R with the examiner. The participant and caregiver were then shown how to use the
spoken language recorder and sent home to complete the
real-world portion of the study for the remaining waking
hours of that day and the following day if needed to reach
at least 8 hr of recording time. Participants who underwent
retesting completed the VAL and the digital voice recording a second time, 21 days or more after the initial testing
session (Mdn = 56 days, interquartile range = 28–315 days).
All procedures were approved by the University of Alabama
at Birmingham Institutional Review Board.
Data Reduction
Prior to processing each recording sample, the first
15 min after device activation were removed because this
encompassed the period when each participant was leaving the laboratory and the therapists were still present;
they could therefore serve as learned cues to spoken language optimization. The remaining sample was divided
into 15-min segments from which 8 segments were randomly
selected to calculate the participant’s real-world spoken
language time. This was accomplished by assigning a randomly generated number to each segment and selecting the
eight segments with the lowest numbers.
Data Processing
The targeted content for sound editing in this study
was spoken language, defined as meaningful, intelligible,
and complete words produced by the participant. Utterances that did not fit this definition were excluded from
the SoundForge edited sample. More detailed descriptions
and examples of possible content are provided in Table 2.
The final product was a recording file that contained only
the participant’s spoken language. The duration of this recording divided by 120 min (i.e., the eight 15-min segments
randomly selected for analysis) was defined as the spoken
language percentage and used as our objective measure of
amount of spoken language in the life situation.
Real-world sound samples were processed and analyzed by two independent raters, who first practiced editing
samples from AphasiaBank (MacWhinney, Fromm, Forbes,

Haddad et al.: Assessing Real-World Speech in Aphasia

Downloaded From: http://ajslp.pubs.asha.org/pdfaccess.ashx?url=/data/journals/ajslp/936252/ by a ReadCube User on 05/17/2017
Terms of Use: http://pubs.asha.org/ss/rights_and_permissions.aspx

319

Table 2. Recorded sample editing criteria.
Category
1 (Keep)

2 (Delete)

Criteria
• Complete, intelligible words, allowing for dysarthria or phonemic paraphasias, e.g., “rinking” for “thinking” or “shindow”
for “window.”
• Repeated words that are complete and intelligible.
• Fillers that are words (e.g., counting, or repeated phrases such as “for sure”).
• Exclamations that are words (e.g., okay, whoops).
• Words produced while laughing (but not laughter alone).
• First and last consonants that are part of a complete word, even if there is some delay in production.
• Sounds after any pause < .5 s will be counted as part of the preceding word.
• Any background noises or other voices in the sample.
• Any sound produced by the participant that is not a word (e.g., sound effects, biological noises).
• Fillers that are not words (e.g., um, uh).
• Singing.
• Exclamations that are not words (e.g., uh-oh, um, huh, mmhmm, grunting).
• Laughter that does not include words.
• Parts of words (e.g., “Thursd–“ or “Decem…”).
• Repeated word-initial consonants that are not part of the completed word (e.g., “p-p-p-cup”).
• Silence of any duration immediately preceding and immediately following any nonlanguage sound.
• Any pause ≥ .5 s.

& Holland, 2011), an online research database. The practice
samples consisted of patients with aphasia responding to
open-ended prompts posed by an examiner. The intraclass
correlation was high (0.99) during both rater training and
study sample processing, indicating that excellent interrater
reliability had been achieved (Lexell & Downham, 2005;
see Appendix B for training procedures).

Statistical Analysis
To evaluate the psychometric properties of the VAL,
an exploratory factor analysis was performed to identify its
factor structure and to determine whether items needed to
be dropped or grouped as separate scales to derive one or
more unidimensional scales. Factors were identified using
a criterion of retaining factors with eigenvalues above 1,
and an item was retained with factor loadings above .6 on
its respective factor but not more than .3 on another factor
(cf. Matsunaga, 2010). On the basis of retained items, internal consistency was estimated. A confirmatory factor
analysis with retained items using maximum likelihood estimation was performed with Amos 21 to confirm the factor
structure and provide fit indices; Comparative Fit Index
(CFI) and Tucker-Lewis Index (TLI) values above .90 are
indicative of good fit as are root-mean-square error of approximation (RMSEA) values below .08 (Byrne, 2001).
Stability of the VAL was evaluated by paired t tests of Test
1 and 2 scores; a significant change would be interpreted as
a lack of test stability. Test–retest reliability was evaluated by Type 2 intraclass correlations (ICCs; Shrout &
Fleiss, 1979) between Tests 1 and 2. ICCs were characterized
as poor (≤ .40), fair to good (.40–.75), or excellent (≥ .75;
Lexell & Downham, 2005). Validity coefficients were characterized as weak, (r = .10–.29), moderate (r = .30–.49), and
strong (r ≥ 0.50; Cohen, 1988). Convergent validity was evaluated by Pearson correlation of VAL scores with objective
spoken language percentage from the recordings. Concurrent validity of the VAL and spoken language recording for
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measuring amount of speech in real-life situations was evaluated by comparing scores from them to scores on the CETI
(Lomas et al., 1989), using Pearson correlations. Because
the correlation between responses on the Amount and
Quality scales was very high, r(38) > .95, indicating that
information from the scales is redundant, we report analysis of only the Amount scale here. Statistics for the Quality
scale may be found in Appendix C.

Results
Item Analysis
Exploratory factor analysis of the 12-item VAL identified two factors with eigenvalues above 1, wherein two
items (“Did you introduce yourself to others?” and “Did
you verbally order for yourself in a restaurant?”) did not
load onto the primary dimension at the .6 criterion despite
different orthogonal rotation efforts; those two items also
demonstrated the lowest item-total correlations (.54 and
.37, respectively). Because it was not possible to identify a
meaningful construct that would be represented uniquely
by these two items, the decision was made to drop these
two items from the test. The exploratory factor analysis
without these two items supported a single dimension with
an eigenvalue above 1, explaining 65.66% of the variance,
with factor loadings for items at .72 and higher. Internal
consistency of this reduced measure was α = .94, with all
item-total correlations ranging from .81 to .84. In addition,
the confirmatory factor analysis with the remaining 10 VAL
items indicated acceptable fit of a unidimensional model
(CFI = .98, TLI = .97, RMSEA = .07). Table 3 summarizes
the item characteristics.

Test–Retest Reliability and Validity
Test–retest reliability and stability were supported for
the VAL Amount scale and the spoken language recording
measure (see Table 4). Convergent validity for measuring

American Journal of Speech-Language Pathology • Vol. 26 • 316–326 • May 2017

Downloaded From: http://ajslp.pubs.asha.org/pdfaccess.ashx?url=/data/journals/ajslp/936252/ by a ReadCube User on 05/17/2017
Terms of Use: http://pubs.asha.org/ss/rights_and_permissions.aspx

Table 3. Amount scale item characteristics.

Item
number
1
2
3
4
5
6
7
8
9
10

Endorsement frequency

Item-total
correlation

M

SD

Skewness

0

1

2

3

4

5

.71
.70
.79
.75
.72
.78
.83
.74
.78
.71

3.2
3
3.1
2
2.8
2.2
3.8
2.6
3.3
3.2

1.1
1.9
1.7
1.6
1.1
2.3
1.3
1.3
1.7
1.1

1.30
−1.10
−0.39
0.00
−1.30
0.23
−0.54
0.17
−0.24
1.30

4
13
10
19
4
6
3
3
7
5

11
9
5
3
3
5
1
2
3
7

7
2
9
7
7
4
5
10
11
3

13
7
5
6
16
10
11
7
9
15

2
5
8
3
7
8
14
9
5
8

2
4
3
2
3
7
6
9
5
2

amount of speech in real-life situations was supported for
the VAL and spoken language recording measure. The correlation between the VAL Amount scale scores and spoken language percentage from the digital recordings was
strong, r(38) = .70, p < .001. Concurrent validity of the
VAL and CETI was also supported; the correlation between
the VAL Amount scale and caregiver report scores on the
CETI was strong, r(38) = .73, p < .001, whereas spoken
language percentage was moderately correlated with CETI
scores, r(38) = .48, p < .01. Descriptive statistics for these
measures are presented in Table 1. The psychometric properties of the VAL Quality scale are reported in Appendix C.

Discussion
The purpose of the Amount scale of the VAL and
the audio recording measure is to evaluate the amount of
spontaneous real-world spoken language. In particular,
they are designed specifically to measure spoken language
in isolation from other compensatory forms of communication. This may be the primary objective of a therapeutic
intervention, which is the case for CIAT II. When comparing the potential utility of the two instruments, the objective
nature of the audio recording measure would be of primary
value in experimental situations. However, use of the measure is time-consuming and complex. Moreover, because
the present study shows that the VAL is strongly correlated
with the objective audio recording measure, there would seem
to be little loss in accuracy in using it rather than the audio
recording measure and much to be gained for clinical purposes in the greater ease and reduced time to use it. Moreover,

the VAL has the additional advantage of pinpointing the
behavioral situations that are the greatest problem for spoken language use by patients with nonfluent aphasia and
that would be of greatest value for attention in treatment.
The wording of each VAL item and of the general
instructions is specific to spoken language (e.g., specifying
delivery of a phone message verbally). This makes the VAL
distinct from established tools for measuring communication outside the treatment setting, such as the CETI, ASHAFACS, and CPIB. It does not make the VAL superior to
these instruments, but it does make it different for the measurement of amount of spoken language per se, and of potential value for accomplishing the objective for which it was
explicitly designed. The CETI and the ASHA-FACS include explicit items that are about nonverbal communication modalities, as well as items that could be interpreted
as referring to either spoken language or other modalities.
The CPIB, although designed as a spoken language–focused
measure, has items that could be interpreted otherwise (e.g.,
“Taking a phone message” which could be done in writing
or by spoken language). Moreover, the CPIB general directions instruct the participant to consider “all issues that may
affect how you communicate…including…other health
conditions, or features of the environment” (Baylor et al.,
2013, p. 1205). This might be interpreted as including compensatory forms of communication, such as gesture, in
accomplishing the tasks being assessed, and therefore overestimate the person’s actual spoken language use. Prior research has indicated that including multiple communicative
modalities in a single instrument may make scores difficult
to interpret (Baylor et al., 2013).

Table 4. Test–retest data.

Measure
VAL Amount mean (n = 19)
Spoken language (%), (recording)
mean (n = 16)

Test 1
(M ± SD)

Test 2
(M ± SD)

Change
(M ± SD)

Stability
(t)a

Reliability
(ICC)b

2.4 ± 1.3
4.3 ± 5.3

2.6 ± 1.1
4.0 ± 4.9

+0.2 ± 0.6
−0.3 ± 2.1

1.90, ns
0.47, ns

.96
.90

a

Absence of significant change from Test 1 to Test 2 indicates good stability. bICCs are characterized as
poor (≤ .40), fair to good (.40–.75), or excellent (≥ .75).
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Another feature that makes the VAL distinct is its
joint administration to patient and caregiver. This is different from the CETI and the ASHA-FACS, which are
completed by observers. The CPIB is a patient-reported
outcome only. Joint administration capitalizes on the
strengths of both assessment types by allowing the patient
to self-report current spoken language characteristics,
whereas the caregiver’s verification may help improve accuracy of the assessment. The examiner may further ask
the patient to demonstrate an item to clarify ratings. The
patient is also provided with a large-print version of the
VAL rating scale that is read aloud by the examiner. Responses may be given verbally or by pointing to a number
on the scale. The combined verbal and visual content of
test administration makes the VAL adaptable for patients
with varying levels of spoken language difficulties, and also
eliminates the need for reading comprehension, which is
required by the CPIB.
The items on the VAL were chosen to encompass a
variety of commonly encountered situations, which are behaviorally distinct from one another and in which persons
with aphasia might show a differential tendency to speak
or not speak. Many of the items on the VAL are similar to
those on existing measures of functional communication,
although they are different in important respects, because
the VAL serves a different purpose than these previously
established tools. Table 5 provides a comparison of items
on the VAL to those on the CETI, CPIB, and ASHA-FACS.
The VAL, CETI, and CPIB all include items about communicating with familiar people and other items about
communicating with strangers. All four measures have items
about talking on the phone, but the VAL differentiates between answering the phone and simply communicating on
the phone in any context. This distinction is behaviorally
important because persons with aphasia may participate in
the latter behavior but not the former. Regarding phone
use, both the VAL and the CPIB include items about taking
a message. However, the VAL specifies delivering the message verbally, whereas the CPIB only asks about taking the
message, without specifying modality or delivery to another
person. Only the VAL and the CPIB include items that
specifically address speaking in the community, which is
also likely to be more challenging than speaking within the
familiar home environment.The VAL also includes one
item that is not reflected in any of the three established
measures (i.e., use of full sentences), which represents higherlevel spoken language function.
Despite the broad range of tasks evaluated by the VAL,
factor analysis suggests that the 10 retained items measure a
single underlying construct. The retest reliability coefficient
was strong for the VAL Amount scale, and the Amount scale
was strongly correlated with caregiver report scores on the
CETI as well as real-world spoken language percentage. By
comparison, the CETI, an established measure of real-world
communication, produced only a moderate correlation
with spoken language percentage obtained from recordings.
The VAL Amount scale validity coefficient compares
favorably with self-report measures of motor performance

322

when validated against objective metrics. For example, a
recent meta-analysis comparing motor self-report measures
to objective activity monitoring found median validity
coefficients of .30–.39 (Helmerhorst, Brage, Warren, Besson,
& Ekelund, 2012). The VAL scale validity coefficient, r = .70,
is comparable to the best-performing motor questionnaires
examined by the meta-analysis. To our knowledge, no other
spoken language participation measure has been validated
by comparison to objective real-world recording. This study
did not attempt to validate the Quality of Speech scale
against an objective measure. However, the data presented
in Appendix C suggest that the other psychometric properties of the scale were strong.
As noted, the VAL was administered jointly to the
participant and caregiver in the present study. However,
this instrument could be administered to persons without
a caregiver. Participant-only administration is the standard
mode for the Motor Activity Log (Taub et. al., 1993) on
which the VAL is modeled. The accuracy of responses with
this type of administration for the Motor Activity Log is
indicated by the strong correlation of this real-world motor
measure with accelerometry data obtained for the same time
period being evaluated (Uswatte et. al., 2005, 2006). The
VAL originated in the context of research in which CIAT II
was developed. During CIAT II, a caregiver was present in
all phases of the work. This was taken advantage of to increase the accuracy of the participant’s responses. The same
mode of administration was retained for the present study
so that the psychometric data obtained would apply to the
CIAT II work. It would be of value to examine the psychometric properties of the VAL when administered to the participant only in future work with adults with aphasia similar
to those studied here, (i.e., with nonfluent aphasia or fluent
aphasia without severe impairment in comprehension).

Study Limitations
Quantifying the amount of spoken language as carried
out in the present study would not be meaningful in persons with Wernicke’s aphasia in terms of communication
effectiveness, and therefore this measure in its present form
would not be suitable for use with such patients. Because
this was not an intervention study, these data cannot provide information on the VAL’s sensitivity to change. There
was no objective assessment of spoken language quality
here. The primary focus of analysis was on spoken language amount. Because this preliminary study supported
overall reliability and validity of the VAL for measuring
amount of speech in real-life situations, more detailed analyses would be appropriate in future studies with larger
sample sizes. Validation studies of the Quality of Speech
scale would also be appropriate. In addition, the suitability
of the VAL for persons with more than mild impairment
in auditory comprehension and memory is unknown because such individuals were absent from this study. Future
studies might investigate this question, along with the utility of pictorial supports for test administration for these
individuals.
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Table 5. Comparison of VAL items with those on existing measures of functional communication.
ASHA-FACS

VAL
“How much/How well…”
Did you talk while eating a meal
with others you did know?
Did you talk to an employee in an
office, store, or public place?
Did you answer the phone?
Did you take a message from
someone on the phone and
deliver it to someone verbally?
Did you tell a story or relay an
event to someone?
Did you use sentences
when talking?
Did you start a conversation
with your caregiver or others
in your family?
Did you talk about any of
your needs?
Did you make a phone call
and talk, or take over a
phone call and talk?
Did you talk with others while
in a group?

CETI

CPIB

“Indicate how well the
participant performs the task”

“Does your condition
interfere with…”

Clinician or caregiver
rates on Communicative
Independence and Qualitative
Communication scales.

Having a one-to-one
conversation with you.
Participating in a conversation
with strangers.
—
—

Talking with people you know.

—

Communicating while you are
out in your community.
—
Taking a phone message.

—

Getting involved in group
conversations that are
about him or her.
—

Talking with family or friends
about something you are
planning to do with them.
—

—

Having a spontaneous
conversation.

Starting a conversation with
someone you know.

Communicating physical
problems such as aches
and pains.
—
Being part of a conversation
when it is fast and there are
a number of people involved.

—

—
—

—
Initiates communication with
other people.
Makes needs or wants known.

Making a phone call to get
information.

Exchanges information on the
phone.

Communicating with a small
group of people.

Participates in group
conversation.

Note. Em Dashes indicate that there was no item in comparison instrument equivalent to indicated item in the VAL.

Conclusions
The VAL was designed to fill a gap in current assessment tools, specifically the need to evaluate and target
amount of real-world spoken language. Although the VAL
was initially designed in parallel with the CIAT II intervention and was validated here in poststroke patients with
aphasia, it may be appropriate for broader clinical and research application. The VAL would be of use to anyone
wishing to specifically study amount of spoken language
use in isolation from other communication modalities.
Moreover, in clinical settings, the VAL may be preferable
to the recorder measure of speech introduced in this article
because it is both less burdensome and provides information that may be of value in focusing treatment efforts.
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Appendix A
Verbal Activity Log (VAL)
Patients and their caregivers were jointly asked to rate the amount and quality of a patient’s spoken language in 12 different
situations compared with before stroke. The questions are listed below and are followed by the two rating scales. The manual
for administering the instrument may be obtained by contacting the corresponding author.
1.
Did you talk while eating a meal with others you did know?

2.

Did you talk to an employee in an office, store, or public place (e.g., post office, market)?

3.

Did you answer the phone?

4.

Did you take a message from someone on the phone and deliver it to someone verbally?

5.

Did you tell a story or relay an event to someone?

6.

Did you use sentences when talking?

7.

Did you start a conversation with your caregiver or others in your family?

8.

Did you talk about any of your needs?

9.

Did you make a phone call and talk, or take over a phone call and talk?

10.

Did you talk with others while in a group?

Note. Items eliminated after factor analysis:
Did you introduce yourself to others?
Did you verbally order for yourself in a restaurant?
Verbal Activity Log (VAL) Scales
Amount Scale
0 – My speech was not used at all for that activity. (0%)
.5
1 – Occasionally used speech but only very rarely. (very rarely used – 10%)
1.5
2 – Sometimes used speech, but rarely. (rarely used – 25%)
2.5
3 – Used speech about half as much as before the stroke. (half the time – 50%)
3.5
4 – Used speech almost as much as before the stroke and did not rely on my caregiver very often. (frequently – 75%)
4.5
5 – Used speech often as before the stroke. (100%)
How Well Scale
0 – My speech was not used at all for that activity. (0%)
.5
1 – My speech was used for that activity but was not helpful. (very poor – 10%)
1.5
2 – My speech was of some use during that activity but I required help and my speech was slow. (poor –25%)
2.5
3 – My speech was used for that activity but it was slow and I only used 2-4 words. (fair – 50%)
3.5
4 – My speech was used for that activity and was almost normal but not quite as fast or as accurate as before the stroke.
(almost as good as before stroke – 75%)
4.5
5 – My speech for that activity was as good as before the stroke. (100%)
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Appendix B
Rater Training
Real-world spoken language samples were processed and analyzed by two independent raters following the protocol
detailed in the Data Reduction section. Raters were first trained on the basic functions of the Sony SoundForge program.
Then they practiced editing samples from AphasiaBank, an online interdisciplinary research database. The recordings featured
individuals with aphasia completing a variety of spoken language tasks in a laboratory environment.
The trainer compared the length and characteristics of the raters’ edited practice samples to troubleshoot any differences in protocol interpretation. At the end of the training period, the two raters independently edited 10 randomly selected
15-min samples from AphasiaBank. The intraclass correlation of the ratings of the two raters was 0.99. The training period
was approximately 80 hr.
Appendix C
VAL Quality Scale
Test development and item analysis
Item
number
1
2
3
4
5
6
7
8
9
10

Endorsement frequency

Item-total
correlation

M

SD

Skewness

0

1

2

3

4

5

.77
.70
.76
.77
.80
.86
.83
.83
.85
.84

2.3
1.9
2.3
1.6
2.4
2.8
2.9
3.0
2.5
2.5

1.3
1.6
1.7
1.8
1.4
1.6
1.4
1.5
1.6
1.4

−.128
.185
−.146
.522
−.125
.435
−.459
−.413
−.280
−.356

4
12
10
20
4
6
3
3
7
4

8
6
4
1
5
2
3
3
5
4

8
5
4
3
10
6
9
8
5
6

9
7
7
4
10
9
7
6
9
15

10
8
12
6
8
8
11
11
10
8

1
1
3
3
3
9
7
9
4
3

Factor analysis was conducted on the VAL Quality scale using scores from the 10 items that were retained after factor
analysis of the VAL Amount scale. Exploratory factor analysis of these Quality scale item scores identified a single factor,
which accounted for 71.13% of the variance, with factor loadings from .76 to .89 and α = .95. A confirmatory factor analysis
also affirmed the unidimensional structure of this scale (CFI = .98, TLI = .96, RMSEA = .09).
Test–retest reliability and validity
Test–retest reliability was supported for the VAL Quality scale, ICC = .98, as was stability, t(18) = −1.4, ns. Convergent
validity for the VAL Quality scale was also supported; the correlation with spoken language percentage from the digital
recordings was strong, r(38) = .60, p < .001. Concurrent validity of the VAL Quality scale was also supported by a strong
correlation with the CETI, r(38) = .73, p < .001.
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