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Objectives: The brain’s widespread neural functions lead to aphasia in which the patients 
experience difficulties in cognitive and language functions. Memory, type, and severity 
of aphasia are associated with language and the naming process. In the current study, we 
investigated the relationship between memory, type, and severity of aphasia using the 
confrontation naming test in post-stroke patients with chronic aphasia.

Methods: This research was a descriptive-analytic cross-sectional study. We selected 45 
chronic aphasia patients aged 35-70 years. The participants with a mild to moderate score 
in Mini-Mental State Examination (MMSE) were assessed with the Persian naming test, 
Wechsler Memory Scale, and Persian Western Aphasia Battery.

Results: There was a significant difference between memory with correct answers without 
a cue, correct answers with a semantic cue, and the total correct answers from confrontation 
naming (P<0.001, r=0.62; P=0.01, r=0.37; and P<0.001, r=0.71; respectively). Furthermore, 
the results indicated a significant difference between the type of aphasia with subtests of 
confrontation naming involving correct answers with semantic cues and total correct answers 
(P=0.02). Also, the results showed a significant difference between the severity of aphasia 
with correct answers without a cue, correct answers with a semantic cue, and the total correct 
answers from confrontation naming (P<0.001, r=0.77; P=0.03, r=0.31; and P<0.001, r=0.67; 
respectively). In comparing semantic and phonetic cues, memory, type, and severity of aphasia 
indicated significant association only with semantic cues.

Discussion: There is an association between memory, type, and severity of aphasia with 
confrontation naming in patients with aphasia. The data have highlighted the importance of 
factors that need to be considered to formulate a comprehensive treatment plan to achieve 
further improvement in naming skills.
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Highlights 

• There is an association between confrontation naming with memory, type, and severity of aphasia.

• Anomia had the highest association with confrontation naming, while Broca’s aphasia had the lowest.

• Semantic cues had an association with memory, type, and severity of aphasia.

Plain Language Summary 

Naming is a common clinical sign in post-stroke patients with chronic aphasia. Memory, type, and severity of aphasia 
are associated with language and the naming process. Our goal in this study was to assess the role of these factors in 
confrontation naming. The results indicated that memory, type, and severity of aphasia may be involved in problems 
that aphasia patients experienced in naming skill. Based on the findings of this study, these factors should be considered 
to formulate a treatment plan in aphasia patients to achieve further improvement in naming skills.

1. Introduction

phasia is an acquired communication dis-
order [1], that happens to 21%-38% of 
stroke patients [2]. Due to the large-scale 
network activities of the brain and its 
widespread and overlapping network or-

ganization [3, 4], aphasia following a stroke is marked 
by cognitive and language dysfunctions [1, 5].

Cognitive dysfunction was reported to be in approxi-
mately half of the stroke individuals [6], while about 
35% of them demonstrate some residual disability up to 
4 years after stroke [7]. Following cognitive impairment 
in patients with aphasia, disturbance in word retrieval 
or anomia as a cognitive function is a common clinical 
sign in these patients [8]. Naming is a series of mental 
activities used to comprehend visual symbols such as a 
letter, colors, etc. and involves retrieving words associ-
ated with a visual stimulus. This process is conducted 
in four stages. In the first stage (perceptual), a pictorial 
image is examined for correct recognition of the stimu-
lus. In the second stage, the semantic representation of 
the stimulus is activated, followed by label retrieval in 
the third stage; retrieving the phonological representa-
tion that corresponds to the semantic representation. The 
final stage is motor programming, where the articulatory 
systems are activated and consequently lead to naming 
[9-11]. According to the different neural bases in nam-
ing deficits, each of these stages is activated through a 
specific input and cue that can facilitate naming accu-
racy. The good phonemic cueing input of Broca’s apha-
sics indicates that their naming deficits are often due to 
difficulty in the programming of phonological informa-
tion for articulation, while the naming impairments of 

Wernicke’s and anomia aphasics suggest that difficulty 
often occurs before or at the level of accessing phono-
logical information [8]. Since multiple aspects such as 
perceptual, cognitive, language, and motor functions are 
involved in naming ability [12], various language and 
cognitive factors for instance memory, type, and sever-
ity of aphasia may have an important role in the naming 
process [13-15].

Previous studies have found that memory as a cogni-
tive function is a key factor that may affect the recovery 
process; due to its association with language and nam-
ing, it can affect a patient’s communication skills [5]. 
Kang et al. have reported an overlap between language 
and cognitive skills, therefore, patients with more se-
vere aphasia, show greater impairments in cognitive 
functions [16].

In examining the relationship between the severity 
of aphasia and the recovery of skills such as naming, 
studies have reported that severity is an adverse crite-
rion and severe deficits may lead the skills to improve 
slower [8, 17, 18]. Other studies have highlighted the 
importance of initial aphasia severity as a predictor of 
outcome with regard to residual language and cognitive 
deficits such as anomia [19, 20]. 

Furthermore, the type of aphasia is another factor that 
may have a role in naming deficits [8, 13]. In evaluat-
ing the different types of aphasia, subcortical aphasia 
compared to cortical aphasia seemed to have a better 
prognosis in recovery and naming task [14]; among 
cortical aphasia patients, Broca and conduction apha-
sia had the highest while global aphasia had the lowest 
improvement [21, 22]. 

A
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Despite (1) a high prevalence of naming deficits fol-
lowing stroke, (2) the prominent role of linguistic and 
cognitive abilities on the recovery of naming in aphasic 
patients, and (3) the different effects of phonemic and 
semantic cues for activating the confronting naming pro-
cess in various types and severity of aphasia, few studies 
have investigated the association of both linguistic (type 
and severity of aphasia) and cognitive (memory) ability 
with confronting naming [8, 23].

The present study aimed to explore the relationship 
between memory, type of aphasia, and severity of apha-
sia with confrontation naming in post-stroke patients 
with chronic aphasia. Specifically, we wanted to ad-
dress the correlation of memory with phonemic and 
semantic cues, the type of aphasia with phonemic and 
semantic cues, and the severity of aphasia with phone-
mic and semantic cues.

2. Materials and Methods

Study participants

This research was a descriptive-analytic cross-section-
al study and the sampling method was available. We re-
cruited 45 (28 men and 17 women) post-stroke patients 
[11, 24] with chronic aphasia aged 35 to 70 years. Pa-
tients were selected from the stroke center of Ghaem 
Hospital in Mashhad City, Iran from 2019 to 2021. The 
inclusion criteria were as follows: the first occurrence 
of left frontal and or temporal infraction or hemorrhage, 
aged 35 to 70 years [25], speech therapist diagnosed 
aphasia as deficits in a receptive and expressive lan-
guage via Persian Western Aphasia Battery (P-WAB) 
[26], mild to moderate impairment in mini-mental state 
examination (MMSE), (score range is between 24 and 
30), at least 6 months to 1 year passed after stroke onset, 
and the patient’s consent to participate [27]. The exclu-
sion criteria were as follows: the presence of psychiatric 
symptoms such as mood and emotional disturbances, 
drug abuse, sleep disorders, depression based on medi-
cal history and reports [24], chronic liver, kidney, and 
or heart diseases, the presence of progressive diseases, 
recurrent strokes, and non-cooperative patients [25, 28]. 
All patients signed a written consent form before par-
ticipating in this study. This study was approved by the 
Ethics Committee of Mashhad University of Medical 
Sciences (Code: IR.MUMS.REC.981582). 

Study procedure

The eligible individuals according to the criteria were 
selected. All examinations were performed at Ghaem 

Hospital; the participants sat in a quiet dimly lit room, 
on a comfortable chair and a therapist collected data in-
dividually. The study comprised three tests, which were 
completed in a single session, and the participant had 
rest between each test. Initially, Persian Western Apha-
sia Battery (P-WAB) [29] was administered to evalu-
ate the severity and type of aphasia. In the next stage, 
Wechsler Memory Scale (WMS) [30] was performed 
to evaluate memory. Finally, the Persian picture naming 
test [31] was administered by the speech therapist to as-
sess confrontation naming. At the end of the evaluations, 
the therapist gave counseling to the patients to perform 
speech therapy if needed.

The following assessments were conducted.

Persian Western Aphasia Battery (P-WAB)

This tool is utilized to evaluate the type and severity 
of aphasia; its validity and reliability have already been 
determined in Persian. It consists of five subtests: spon-
taneous speech, auditory comprehension, repetition, 
naming, and command comprehension [32]. The total 
score is the sum of these five, which range from 0 to 100 
and are used to categorize the language dysfunction into 
mild (aphasia quotient [AQ] =76-93.8), moderate (AQ 
=51-75), severe (AQ =26-50), and very severe (AQ ≤ 
25) [17, 29].

Wechsler memory scale (WMS)

This scale is a clinical examination for measuring 
memory with three subtests: digit span, which evalu-
ates the ability to immediately recall a list of numbers, 
logical memory, which evaluates immediate and delayed 
recall of information of a paragraph length, and associa-
tive learning, which assesses new learning for a set of 
matches words shown over three trials [30].

Persian picture naming test

This test is designed to assess confrontation naming 
and the differential diagnoses of naming skill in verbal 
memory, naming aphasia, and Alzheimer patients. The 
internal consistency of the test was 0.96 and the test-
retest correlation coefficient was 0.87 (P<0.01). This test 
has 50 pictures of 3 categories of animals, nature, and 
construction, and based on the test guide, if the partici-
pants did not state the name of the item after 10 seconds, 
the therapist will first use semantic cues, and if they still 
could not answer, phonetic cues are then given [31, 33].
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Statistical analysis

Statistical analyses were performed using SPSS ver-
sion 19.0. The data are presented as the Mean±SD and 
number (percentage). Variables with normal distribution 
were analyzed using the Kruskal-Wallis test. To test the 
correlation, the Spearman correlation coefficient was 
used. The significance level was set at 0.05.

3. Results

In this study, we investigated the association between 
confrontation naming with memory, type, and severity 
of aphasia. The demographic characteristics of partici-
pants are presented in Table 1. 

Clinical data of the patients were recorded based on our 
assessments (Table 2). Our results between memory and 
the correct answers without a cue, correct answers with a 
semantic cue, and total correct answers in confrontation 
naming were significantly different (P<0.001, r=0.62; 
P=0.01, r=0.37; and P<0.001, r=0.71; respectively).

Furthermore, there was a significant difference between 
subtests of confrontation naming involving correct an-
swers with semantic cues and total correct answers with 
the type of aphasia (P=0.02) (Table 3). Moreover, as 
shown in Table 3, when comparing the different types 
of aphasia incorrect answers with semantic cues and to-
tal correct answers, a significant increase in anomia and 
a significant decrease in correlation in Broca’s aphasia 
was seen (P<0.012). 

Table 1. Demographic characteristics (n=45)

Mean±SD/No. (%)Variables

18(40.0)<High school

Education level 16(35.6)≥High school

11(24.4)Academic

28(62.2)Male
Gender

17(37.8)Females

57.44±8.52Age (y)

18.5±11.59MMSE score

Abbreviation: MMSE, Mini-Mental Scale Examination

Table 2. Clinical characteristics (n=45)

Mean±SD/No. (%)Variables

21(46.7)Broca’s

Type of aphasia
7(15.6)Wernicke’s

12(26.7)Anomia

5(11.1)Subcortical

63.19±31.89AQ
Severity of aphasia

69.17±73.63Memory

17.15±7.52Correct answers without a cue 

Naming
3.4±2.39Correct answers with semantic cue

10.10±4.43Correct answers with phonetic cue

30.18±55.33Total correct answers

Abbreviation: AQ, aphasia quotient
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Findings indicated a significant difference between 
severity and correct answers without a cue, correct an-
swers with a semantic cue, and total correct answers in 
confrontation naming (P<0.001, r=0.77; P=0.03, r=0.31; 
and P<0.001, r=0.67; respectively). 

4. Discussion

This study aimed to investigate the relationship be-
tween memory with confrontation naming, type of apha-
sia with confrontation naming, and severity of aphasia 
with confrontation naming in post-stroke patients with 
chronic aphasia. 

Our results showed a significant correlation between 
confrontation naming with memory, confrontation nam-
ing with the type of aphasia, and confrontation naming 
with the severity of aphasia. The findings also demon-
strated significant correlations between correct answers 
with semantic cues with memory, correct answers with 
semantic cues with the type of aphasia, and correct an-
swers with semantic cues with severity in comparison to 
phonetic cues.

The results in the current study were similar to the rela-
tionships reported in previous studies [20, 34].

Our findings demonstrated that memory as a cognitive 
function had a significant correlation with the correct 
answers without a cue, correct answers with a semantic 
cue, and total correct answers in confrontation naming. 
These results are consistent with Yu et al. who exam-
ined post-stroke patients with language dysfunction and 
found verbal communication to be susceptible to cogni-
tive factors and had a close relationship between cogni-
tive and linguistic abilities such as naming [35]. 

In this research, our results show a significant as-
sociation between type of aphasia and semantic cues 
in confrontation naming. Furthermore, anomia as the 
most moderate type of aphasia had the highest associa-
tion with naming ability, while Broca’s as a non-fluent 
aphasia had the least. In line with our findings, Basso 
et al. reported that expressive aphasia showed a greater 
improvement than perceptual aphasia; Wernicke’s apha-
sia (perceptual aphasia) had a lower recovery rate than 
Broca’s aphasia (expressive aphasia). Furthermore, they 
demonstrated that anomic aphasia had the best progno-
sis [19, 21]. In contrast with these findings, Hachioui et 
al. noted that various linguistic modalities do not seem 
to recover simultaneously. They reported that in aphasia 
patients, semantics and syntax improved 6 weeks after 
the onset of stroke, while phonology took longer, up to 3 
months, due to the prolonged recovery of verbal commu-
nication, and language expression recovered later than 
receptive language [36].

Moreover, the severity of aphasia results showed a sig-
nificant correlation between the severity of aphasia and 
correct answers without a cue, correct answers with a 
semantic cue, and total correct answers in confrontation 
naming. The present findings are consistent with Lazar et 
al. who investigated the factors that have a crucial role in 
well-predicted aphasia patients after stroke; the authors 
have not only stated that severity predicts the outcome of 
aphasia but also designated it as the strongest predictor 
of outcome [37].

Regarding our type of aphasia and its severity findings, 
Kang reported that patients with more severe aphasia 
showed more deficits in cognitive functions; the hypoth-
esis is that recovery of cognition such as memory may 
be related to the recovery of language and naming. They 
categorized patients into 3 aphasia groups: severely im-

Table 3. Relationship of type of aphasia and subtest of confronting naming

Mean±SD

Variables Correct Answers

TotalWith Phonetic CueWith Semantic CueWithout a Cue

20.20±34.48 a6.7±38.361.2±48.52 a14.16±1.26Broca’s

36.14±71.25 ab18.15±43.283.4±29.03 ab12.13±14.8Wernicke’s

41.8±5.53 b12.9±17.886.5±5.99 b22.15±17.22Anomia

38.7±4.09 ab11.9±8.932.2±4.88 ab24.13±2.16Subcortical

0.020.080.020.28P

a and b indicate significant differences between the two groups (P<0.05).
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paired including global aphasia, moderately impaired, 
including Broca’s aphasia, and mildly impaired, includ-
ing anomia. They reported that improvements in cogni-
tive domains are followed by improvements in naming 
skills in patients with anomia, Broca’s patients showed 
improvements in fluency, comprehension, and severity 
of impairment, and global aphasia patients showed im-
provement in all test subtests. These results are support-
ed by the fact that cognitive ability such as memory is 
an indicator of functions in speech and naming [16, 18].

Our findings in comparing semantic and phonetic cues 
showed that memory, severity, and type of aphasia had 
a significant association with semantic cues in compari-
son to phonetic cues. These results are consistent with the 
findings of Stimley (1991), who highlighted the effects of 
semantic and phonemic cues on naming aphasia patients. 
Based on their findings, they hypothesized that semantic 
cues were effective in accessing information in the se-
mantic system and in its activation, which then makes the 
activation of the visual recognition/categorization system 
facilitate and increase the access to the relevant informa-
tion to choose the phonological correct word forms [38].

5. Conclusion

This study suggests an association between memory, 
type, and severity of aphasia with confrontation naming 
in post-stroke aphasia patients. The results indicated that 
memory, type, and severity of aphasia may be involved 
in problems that aphasia patients experienced in verbal 
communication such as naming. Our data highlighted 
the importance of factors that need to be considered to 
formulate a comprehensive treatment plan to achieve 
further improvement in naming skills.

Study limitations

A few limitations should be acknowledged. Firstly, due 
to different linguistic and cognitive recovery pathways, 
it is better to investigate the neural mechanisms and con-
duct a more comprehensive examination with functional 
magnitude resonance imaging. Secondly, this study 
lacked a control group. These limitations are suggested 
to be given more attention in future studies.
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