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Temporal Changes in Semantic Errors in a Word-Picture 
Matching Task in Patients with Acute Aphasia
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ABSTRACT
Objective: We investigated temporal changes in the types of errors that occurred in a word-picture matching task in patients 

with acute aphasia. 
Materials and Methods: Twenty patients with aphasia participated in this study. We tested the participants at two time points 

(admission and discharge) on a novel spoken word-picture matching task involving varying semantic relationships between the 
target and a set of distracters. 

Results: The results showed a reduction over time in the percentage of incorrect errors, and an increase over time in the per-
centage of errors that involved items semantically related to the target item.

Conclusions: A simple method for examining the types of errors made by patients with aphasia can give valuable informa-
tion about the nature of their auditory comprehension deficits.
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INTRODUCTION

Patients with aphasia often show semantic errors (e.g., "apple"-"or-
ange") in auditory comprehension tasks such as spoken word-picture 
matching. These errors indicate problems at the level of lexical-seman-
tic processing. The distributed model of semantic memory assumes that 
any given concept, for example, "lion", comprises a number of semantic 
features, such as "has eyes", "has a mane", and so on1-3). In this model, 
those semantic errors imply that some of the semantic features for con-
cept of "apple" was activated (e.g., "is sweet" and "has seeds"). We sug-
gest that by analyzing semantic errors made by patients with aphasia in 
auditory comprehension tests, it should be possible to probe the nature 
and extent of the disability in the patient's auditory comprehension pro-
cess in more detail than is revealed by mere analysis of the number of 
correct answers. 

In this study, we focused on the semantic errors made by patients 
with acute aphasia in a newly developed spoken word-picture matching 
task, and examined whether the pattern of errors changed with time as 
the patients showed improvement in their language-related symptoms.

METHODS

Participants

The participants were 20 right-handed patients with acute aphasia 
(14 male and 6 female; average age 69.6, Table 1), who did not show 
any notable decline in mental abilities and did not have any detectable 
visual or auditory deficits. All of the patients were hospitalized in an 
emergency hospital, showed symptoms of aphasia due to cerebrovascu-
lar disease, and were examined less than one month after the onset of 
aphasia. This research was approved by the ethics committee, Faculty of 
Health and Welfare, Prefectural University of Hiroshima (No. M11-
0039). 

Materials 

The auditory comprehension task used in this research was a spoken 
word-picture matching task in which the patients were asked to point at 
the picture, out of six possibilities that would best matched a word oral-
ly provided to them. The target items belonged to nine categories (mam-
mals, marine products, birds, flowers, vegetables, fruit, furniture, musi-
cal instruments, and tools), with each category containing three items, 
for a total of 27 items. 
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Five distractor items were presented at the same time as each target 
item. In every case, two of the distractors belonged to the same category 
as the target item, and the other three belonged to three different catego-
ries. For example, if the target was "cat", which belongs to the category 
of mammals, we simultaneously showed "rabbit" and "squirrel", which 
belong to the same category, and "shrimp", "peacock", and "bell" which 
belong to other categories. The order was randomized, but kept the same 
for all participants. 

Procedure

The auditory comprehension test was first administered to the 
patients at the start of speech therapy (initial test), then administered 
again just before they left the hospital (discharge test). The Standard 
Language Test of Aphasia (SLTA) was also administered prior to the ini-
tial test and discharge test. 

Analysis

If a patient pointed at the correct picture within 15 seconds after the 
target word was orally presented, we categorized the response as a cor-
rect answer. Errors were classified as follows. Incorrect responses with-
in the same category as the target item were categorized as semantic 
errors (e.g., "cat"-"rabbit"). Incorrect responses in different categories 
were categorized as non-semantic errors (e.g., "cat"-"shrimp"). If there 
was no response within 15 seconds, or if the patient responded with "I 
don't know", the trial was categorized as a no-response error. 

We compared the results of the initial test and discharge test with 

regard to error types. The distributions of the responses in the two tests 
were compared using the chi-squared test to check whether there were 
significant differences. The level of significance was set at 5%. 

RESULTS

The scores on the SLTA at the times of the initial test and discharge 
test are shown in Table 2. All subtests of the SLTA showed significant 
differences between the two times (Wilcoxon signed rank test).

The initial auditory comprehension test was administered on aver-
age 9.7 days after the onset of aphasia (range 2 to 25 days), and the dis-
charge test was administered on average 30.2 days after the onset of 
symptoms (range 11 to 50 days). From the initial test to the discharge 
test, the average interval was 21.5 days. The mean number of correct 
answers was 17.6 (65.2%) in the initial test, and 22.8 (84.3%) in the dis-
charge test. Compared with the initial test, there was a significant 
increase in the number of correct answers in the discharge test 
(Wilcoxon signed-rank test, Z = -3.16, p = 0.002). 

The total number of errors in each test are shown in Table 3. In the 
initial test, the patients showed semantic errors for 70 items (37.2% of 
the total errors), non-semantic errors for 66 items (35.1%) and no-re-
sponse errors for 52 items (27.7%). In the discharge test the results were 
54 semantic errors (63.5%), 21 non-semantic errors (24.7%), and 10 
no-response errors (11.8%). There was a significant difference between 
the two tests in the distribution of errors (χ2(2) = 17.4, p < 0.001). In the 
residual analysis, the proportion of no-response errors in the initial test 
and the proportion of semantic errors in the discharge test were both sig-
nificantly high (p < 0.05).

Table 1. The patient's performance in the word-picture matching task
  initial discharge

 case age/sex CA SE NSE NR CA SE NSE NR IR

 C1 59/M 3 2 3 19 20  6 0 1 566.7%
 C2 69/M 6 7 11 3 23 1 0 3 283.3%
 C3 68/M 6 4 12 5 21 5 1 0 250.0%
 C4 59/F 10 2 3 12 24 3 0 0 140.0%
 C5 84/M 15 5 7 0 26 1 0 0 73.3%
 C6 81/M 8 10 7 2 13 4 10 0 62.5%
 C7 71/M 20 4 2 1 26 1 0 0 30.0%
 C8 74/M 19 5 3 0 24 3 0 0 26.3%
 C9 79/F 20 4 0 3 24 3 0 0 20.0%
 C10 69/M 15 7 3 2 18 6 3 0 20.0%
 C11 89/F 13 3 10 1 13 10 3 1 0.0%
 C12 95/F 12 10 5 0 9 9 4 5 -25.0%
 C13 67/M 22 1 0 4 27 0 0 0 22.7%
 C14 49/F 25 2 0 0 27 0 0 0 8.0%
 C15 58/M 25 2 0 0 26 1 0 0 4.0%
 C16 78/F 26 1 0 0 26 1 0 0 0.0%
 C17 66/M 26 1 0 0 27 0 0 0 3.8%
 C18 75/M 27 0 0 0 27 0 0 0 0.0%
 C19 50/M 27 0 0 0 27 0 0 0 0.0%
 C20 51/M 27 0 0 0 27 0 0 0 0.0%

 Mean 69.6 17.6 4.2 3.8 3.1 22.8 3.2 1.2 0.6 74.3%
 SD 12.8 8.1 3.0 4.1 5.1 5.5 3.0 2.5 1.4 -

CA: Correct answer, SE: semantic error, NSE: non- semantic error, NR: no response

IR: Improvement Rates: [(performance of the discharge time-initial) / initial ] x 100

Table 2. Results of the Standard Language Test for Aphasia; 
subtest of auditory comprehension

- initial discharge p-value

Spoken word picture matching 6.9 (3.6) 8.6 (2.8) .007
Spoken sentence comprehension 5.1 (3.7) 6.8 (3.3) .002
Spoken command comprehension 2.3 (3.3) 3.8 (3.9) .002
Kana letter comprehension 4.5 (4.0) 6.5 (3.7) .002

                 ( ): Standard deviation

Table 3. The number of total errors in each test (%)
- Initial (n = 188) discharge (n = 85)

semantic error 70 (37.2%) 54 (63.5%)
non-semantic error 66 (35.1%) 21 (24.7%)
non-response 52 (27.7%) 10 (11.8%)

                                                                                               X2 = 17.4, p < 0.001
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DISCUSSION

We investigated the temporal changes in semantic errors exhibited 
by patients with acute aphasia in a spoken word-picture matching task. 
When the results of the initial and discharge tests were compared, the 
proportion of semantic errors was significantly higher in the discharge 
test. Thus, the errors showed a tendency that increased over time to be 
semantically close to the correct answers. In cross-sectional and longitu-
dinal studies, it has also been shown that the proportion of semantic 
errors increases with improvement of the ability of subjects to under-
stand4-5). 

In therapy for patients with aphasia, the efficacy of a method that 
attempts to gradually shorten the semantic distance between the target 
items and the other choices has been reported6). Our results suggest that 
improvement in auditory comprehension makes it possible to activate 
more semantic attributes or to access more semantic features.

Since the participants in this research were in the acute phase of 
aphasia caused by cardiovascular disease, it is likely that improvements 
in other cognitive functions, such as attention or executive function, 
occurred together with the improvements in aphasia. Thus, it is possible 
that the pattern of improvement varied among patients. Even so, our 
findings indicate that the nature of the errors made by patients with 
aphasia can reveal important information about their auditory compre-
hension deficits
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