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Aphasia assessment: impact of material on 
naming performance
Avaliação da afasia: impacto do material no desempenho da nomeação
José FONSECA1, Filipa de MIRANDA1,2, Gabriela LEAL1,2, Teresa PINHO E MELO2, Isabel Pavão MARTINS1,2

ABSTRACT
Background: Naming and lexical retrieval difficulties are common symptoms of aphasia. Naming abilities are usually evaluated by means 
of real objects or pictures or line drawings that are printed. Objective: The aim of this study was to investigate whether the ability to name 
objects among individuals with aphasia is influenced by the dimensions of the visual stimuli and to understand whether the order of 
presentation of the stimuli, number of years of education and length of time post-onset are involved in the success of naming. Methods: The 
naming abilities of healthy controls and patients with acute or chronic aphasia due to stroke were assessed through presentation of two 
sets of 24 stimuli consisting of real objects and color photographs of the same objects presented on a screen. The results obtained under 
these two conditions were compared by means of within-subject paired ANOVA, controlling for presentation order. Results: 40 patients 
(62.4 ± 17.3 years old; 70% females; mean education level of 8.5 ± 5.3 years; and 60% evaluated within the first eight days after stroke) 
and 50 controls that were age, gender and education-matched were included. Object naming was significantly better than naming color 
photographs among the patients (p = 0.001), but no differences were observed among the controls. Age, education, length of time post-
onset and presentation sequence did not have any impact on naming performance. Conclusion: These results suggest that use of digital 
color photographs for naming objects in assessment of aphasia may be associated with lower naming performance, compared with use of 
real objects. This needs to be taken into account when different forms of stimuli are presented in sequential aphasia evaluations.

Keywords: Aphasia; Language Tests; Neuropsychological Tests.

RESUMO
Antecedentes: As dificuldades de nomeação e de evocação lexical são sintomas comuns de afasia. A nomeação é geralmente avaliada 
por objetos reais, imagens ou desenhos de contorno, impressos. Objetivo: Este estudo visa investigar se a capacidade de nomear objetos 
em pessoas com afasia é influenciada pelas dimensões dos estímulos visuais e compreender se a ordem de apresentação dos estímulos, 
os anos de escolaridade e o tempo de evolução estão envolvidos no sucesso da nomeação. Métodos: A nomeação de pessoas saudáveis e 
pessoas com afasia, em fase aguda ou crónica, por AVC foi avaliada com dois conjuntos de 24 estímulos, objetos reais e fotografias a cores, 
dos mesmos objetos, apresentadas num ecrã. Os resultados obtidos nas duas condições foram comparados por uma ANOVA para amostras 
emparelhadas, controlando para a ordem de apresentação. Resultados: Foram incluídos 40 sujeitos com afasia (62,4±17,3 anos de idade, 
70% mulheres, com uma escolaridade média de 8,5±5,3 anos, 60% avaliados nos primeiros 8 dias após o acidente vascular cerebral) e um 
grupo de controlo de 50 pessoas saudáveis, emparelhadas para a idade, sexo e escolaridade. A nomeação de objetos foi significativamente 
melhor do que a nomeação de fotografias a cores (p=.001), mas isso não se verificou nos controles. A idade, a escolaridade, o tempo de 
evolução e a sequência de apresentação não tiveram impacto na nomeação dos dois tipos de estímulos. Conclusão: Estes resultados 
sugerem que a utilização de fotografias digitais a cores para avaliar a nomeação de objetos na afasia pode ser associada a um pior 
desempenho quando comparada com objetos reais. Isto deve ser tido em conta quando são apresentadas diferentes formas de estímulos 
nas reavaliações.

Palavras-chave: Afasia; Testes de Linguagem; Testes Neuropsicológicos.

INTRODUCTION

The ability to retrieve names is one of the most sensitive 
measurements for assessing language1 and is one that tends 

to persist during follow-ups on language disorders1. These 
impairments contribute to the differential diagnosis of the 
subtypes of aphasia, together with oral comprehension, oral 
production (speech fluency) and repetition failures.
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Naming a pictured or a real object is a complex process 
and involves a number of relatively distinct cognitive pro-
cesses and mental representations2,3. Firstly, it requires recog-
nition of the visual stimulus as an instance of a familiar con-
cept. The meaning of the stimulus then has to be accessed 
in a long-term semantic memory representation. Activation 
of its lexical representation, among possible competing alter-
natives, is also required. Retrieval of the exact phonological 
word form takes place, followed by activation of the motor 
program and effective articulation, thus leading to word pro-
duction4. There is evidence that these processes seem to be 
somehow interactive5.

The representations and processes underlying naming 
may thus be hampered at different levels in patients with 
brain lesions, thereby leading to distinct patterns of perfor-
mance. Patients may have difficulties at the visual recogni-
tion level, with an agnosic type of behavior, such that they are 
unable to match drawings of objects, or to recognize partial 
drawings or objects presented from an unusual perspective. 
Some other patients may access the structural visual descrip-
tion but cannot access the lexical-semantic stores and might 
perform poorly in semantic tasks or might produce seman-
tic paraphasia. Still others cannot retrieve the phonological 
word form, thus presenting the tip-of-the-tongue phenome-
non, with pauses, phonological errors or attempts to name 
by using successive conduites d’ approche. Therefore, both the 
success of naming and the type of errors produced can be 
informative about the impaired cognitive processes and give 
cues for language rehabilitation.

As a rule, naming tests for aphasia or cognitive assess-
ment consist of presentation of real objects (Lisbon Aphasia 
Assessment Battery (BAAL)6 or line drawings of objects, 
actions or other stimuli (body parts, food, etc.)7,8,9,10. However, 
these types of stimuli may not be suitable for certain clini-
cal contexts such as bedside assessment or emergency situ-
ations (before endovascular treatments or thrombolysis) in 
which clinicians need to have quick access to images that 
can be presented. Nowadays, this is easily achieved through 
accessing images on a smartphone or tablet. The same occurs 
during distant assessment of aphasia, particularly when there 
is risk of infection, such as during the COVID-19 pandemic. 
Therefore it is relevant to know which types of stimuli are 
more appropriate and to what extent they impact on the sub-
ject’s performance. 

It is well recognized that the ability to retrieve a name is 
related to several variables, comprising word frequency, stim-
ulus familiarity, degree of abstraction or imageability, age at 
acquisition and recency11. Moreover, the color and the num-
ber of visual dimensions (two or three) are involved. Studies 
on healthy individuals have shown that 2D, 3D and colored 
images may be treated differently in the brain, particularly 
among subjects with low levels of literacy12,13,14. However, to 
the best of our knowledge, no comparative studies have been 

conducted among people with aphasia, between objects in 
two and three dimensions.

The aim of this study was to investigate whether the 
ability to name objects among individuals with aphasia is 
influenced by the dimensions of the visual stimuli, through 
comparing real objects with digitally presented color photo-
graphs. Additionally, it was sought to understand which clini-
cal variables are involved in success in naming, such as the 
order of presentation of the stimuli, number of years of formal 
education and length of time post-onset. 

METHODS

Study design
This was a prospective cross-sectional observational 

study comparing the accuracy of naming performance 
between individuals with aphasia and controls, with regard 
to two types of colored visual stimuli. 

Population

Clinical sample
The subjects were consecutive patients with aphasia due 

to stroke who were admitted to a stroke unit or who were 
undergoing speech therapy, in a university hospital.

Patient inclusion and exclusion criteria
The patients included presented the following charac-

teristics: diagnosis of aphasia, either in the acute or in the 
chronic stage; age above 18 years; ability to cooperate in the 
evaluation; and ability to provide informed consent in person 
or through a caregiver. The following exclusion criteria were 
used: poor cooperation; visual impairment; absence of speech 
or speech reduced to a stereotype; or a previous (before 
stroke) or current diagnosis of dementia. The diagnosis of 
aphasia was clinical among the acute patients and was made 
by acute-care neurologists during bedside examination and 
through use of the National Institutes of Health Stroke Scale15. 
For chronic patients attending the speech therapy depart-
ment, their diagnosis was supported by speech therapists and 
was quantified though the BAAL6, which is the national gold-
standard instrument for aphasia assessment in Portugal. 

Controls
Individuals above 18 years of age, with no history of neu-

rological or psychiatric illness and with a Mini-Mental State 
Examination16 score within the normal values for age and 
education, were included as a control group. 

All participants or, in the case of patients with aphasia, 
their caregivers, gave written informed consent in accordance 
with the Declaration of Helsinki. The study was approved by 
the Ethics Committee of the Academic Center of Medicine of 
Lisbon.
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Procedures
All participants, with aphasia and controls, were assessed 

by the same evaluator ( JF), through two oral naming tasks of 
24 items each. These tasks consisted of naming a set of com-
mon real objects and a set of digital color photographs of the 
same objects that were presented in standard views on the 
screen of a tablet. The stimuli were selected from a wider set 
by an evaluation panel (of speech therapists, psychologists 
and neurologists), taking into account the quality of the pho-
tograph, difficulty/familiarity of the stimulus and word fre-
quency. The word frequency of the items selected was deter-
mined in accordance with a written frequency scale for the 
European Portuguese Language, consisting of 12 levels17. The 
items selected belong to levels 4 (16.7%), 5 (41.7%), 6 (25%) 
and 7 (16.7%) of this scale, which represent medium-to-high 
frequency of the use of nouns in European Portuguese. Level 
1 on this scale consists of the lowest-frequency words and 
level 12, the highest-frequency words (grammatical items).

The objects and photographs were displayed one by one, 
always following the same order. The sequence of presenta-
tion, i.e. real objects followed by photographs or photographs 
followed by real objects, was randomized to control for learn-
ing. An interference task was applied between the two sets, 
consisting of a spontaneous speech production test. The par-
ticipants’ responses were audiotaped for analysis. No aids 
were provided, and no touching of objects was allowed. The 
participants’ first response was quoted, and the evaluator did 
not provide any feedback during application of the test.

Statistical analysis
We used descriptive statistics to characterize the contin-

uous variables of age, education level and test scores (using 
the mean or median, with standard deviation or interquartile 
range) and to describe the categorical variables of gender and 
case type (acute or chronic) (using percentages). The naming 

scores from the real objects and the photographs were com-
pared by means of Student’s t test. ANOVA for repeated mea-
surements was used to investigate the difference between the 
two tasks, controlled for presentation order. Multiple linear 
regression, using the enter method, was carried out to evalu-
ate the effects of age, education level and length of time post-
stroke onset, on each naming score. Results were considered 
significant when p < 0.05. The statistical analysis was per-
formed using the Statistical Package for the Social Sciences 
software (version 24.0)18.

RESULTS

A total of 40 subjects with aphasia (12 men), with an aver-
age age of 62.4 years and 8.5 years of education were included 
(Table 1). The majority had suffered ischemic stroke (N = 33). 
Twenty-four patients were observed within the first eight days 
and 16 were observed in the chronic period after stroke. Apart 
from the length of time post-stroke onset, there were no sig-
nificant differences between the acute and chronic patients 
in terms of age, gender, education level or type of stroke, or in 
their performance in each of the naming tasks (Table 2).

The control group consisted of 50 subjects who were 
matched for age, gender and education with the participants 
with aphasia, as depicted in Table 1. The controls performed 
at ceiling levels and outperformed the participants with 
aphasia in both naming tests (Table 1).

The participants with aphasia obtained a significantly 
higher score through naming the objects than through nam-
ing the photographs (t = 3.720 (39); p = 0.001) (Table 3). No 
difference was found among the controls. A more detailed 
analysis on the patients’ performance revealed that only 
two out of the total of 24 items presented a significant dif-
ference between the two types of stimulus. These consisted 
of a mirror (F = 11.323; p = 0.002) and glasses (F = 4.944; p 

Table 1. Demographic data and total scores obtained among patients and controls.

Control subjects 
(N = 50)

Aphasia patients
(N = 40) Test p 95% CI

Age (years) mean ± SD
(range)

67.3 ± 15.7
(24-89)

62.4 ± 17.3
(24-91) -1.405 p = ns -11,962;2,062

Education level (years) mean 
± SD 8.1 ± 4.8 8.5 ± 5.3 0.372 p = ns -1.738; 2.538

Education level (years) 
0-6 (%)
> 6 (%)

25 (50.0%)
25 (50.0%)

21 (52.5%)
19 (47.5%)

γ2 = 0.056 p = ns 0.481; 2.540

Gender
M (%)
F (%)

14 (28%)
36 (72%)

12 (30%)
28 (70%)

γ2 = 0.043 p = ns 0.441; 2.753

Objects score mean ± SD 
(max = 24) 24.0 ± 0.0 15.8 ± 7.6 -6.813 p = 0.000 -10.602; -5.748

Photographs score mean ± SD 
(max = 24) 23.9 ± 0.4 14.0 ± 7.3 -8.596 p = 0.000 -12.291; -7.609

CI: confidence interval; ns: not significant; M: Male; F: Female.
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Table 2. Demographic data, clinical data and total scores: comparison between the length of time post-onset.

Acute 
(≤ 8 days)

Chronic 
(> 8 days) Statistic

N 24 16

Age (years) mean ± SD 65.8 ± 16.0 57.2 ± 18.4 p = ns

Education level (years) mean 
± SD 7.4 ± 5.2 10.2 ± 5.0 p = ns

Education level (years)
0-6 (%)
> 6 (%)

15 (62.5%)
9 (37.5%)

6 (37.5%)
10 (62.5%) p = ns

Gender
M (%)
F (%)

8 (33%)
16 (66%)

4 (25%)
12 (75%) p = ns

Length of time post-onset 
(days) mean ± SD 3.9 ± 2.2 517.4 (717.1) t = 3.531 (38); p = 0.001

Stroke
Ischemic (%)
Hemorrhagic (%)

21:2 12:3 p = ns

Objects score mean ± SD
(max = 24) 16.1 ± 7.9 15.4 ± 7.3 p = ns

Photographs score mean ± SD 
(max =24) 13.7 ± 7.7 14.3 ± 6.9 p = ns

Stimulus total 29.8 ± 15.2 29.8 ± 14.1 p = ns

ns: not significant; M: Male; F: Female.

Table 3. Comparison of performance achieved by the controls and the patients with acute or chronic aphasia in the two naming 
tasks (repeated-measurement ANOVA).

Group N Objects 
Mean ± SD; median

Photos
Mean ± SD; median F P

Controls 50 24.0 ± 0.0;24 23.9 ± 0.4;24 3.769 0.06

Patients with 
aphasia 40 15.83 ± 7.59; 18.50 13.95 ± 7.31; 15.00 13.836 0.001

Acute aphasia 24 16.1 ± 7.9 13.7 ± 7.7 9.803 0.005

Chronic aphasia 16 15.8 ± 7.6 14.0 ± 7.3 4.765 0.045

Table 4. Comparison between objects and photos by means of ANOVA for repeated measurements.

Stimulus Objects
Mean ± SD; median

Photos
Mean ± SD; median F P

Pencil 0.78 ± 0.42; 1.0 0.68 ± 0.47; 1.0 2.053 0.160

Pin 0.58 ± 0.50; 1.0 0.40 ± 0.50; 0.0 3.468 0.70

Match 0.73 ± 0.45; 1.0 0.60 ± 0.50; 1.0 1.970 0.168

Hairbrush 0.58 ± 0.50; 1.0 0.50 ± 0.50; 0.5 0.814 0.372

Coin 0.70 ± 0.46; 1.0 0.68 ± 0.47; 1.0 0.109 0.743

Swiss switchblade/penknife 0.58 ± 0.50; 1.0 0.58 ± 0.50; 1.0 0.000 1.000

Fork 0.68 ± 0.47; 1.0 0.60 ± 0.50; 1.0 1.000 0.323

Scissors 0.63 ± 0.49; 1.0 0.65 ± 0.48; 1.0 0.109 0.743

= 0.032) (Table 4). Nonetheless, the overall score difference 
remained after eliminating these two items. Presentation 
order (objects-photographs or photographs-objects) was not 
associated with differences in naming scores (Table 5).

Multiple linear regression was applied to create a model 
for predicting naming abilities among individuals with apha-
sia, based on the independent variables of age, number of 

years of formal education, length of time post-onset and stim-

ulus order. However, the model had low predictive value and 

none of the independent variables was significantly associ-

ated with performance regarding naming of objects (F(4) = 

0.333: p = ns; R2 = 0.037) or colored photographs (F(4) = 0.586: 

p = ns; R2 = 0.063). 
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Stimulus Objects
Mean ± SD; median

Photos
Mean ± SD; median F P

Mirror 0.75 ± 0.44; 1.0 0.45 ± 0.50; 0.0 11.323 0.002*

Perfume bottle 0.45 ± 0.50; 0.0 0.45 ± 0.50; 0.0 0.000 1.000

Bill/banknote 0.63 ± 0.49; 1.0 0.53 ± 0.51; 1.0 2.053 0.160

Stamp 0.65 ± 0.48; 1.0 0.53 ± 0.51; 1.0 2.910 0.096

Spoon 0.70 ± 0.46; 1.0 0.60 ± 0.50; 1.0 2.053 0.160

Matchbox 0.60 ± 0.50; 1.0 0.58 ± 0.50; 1.0 0.089 0.767

Doorbell 0.70 ± 0.46; 1.0 0.58 ± 0.50; 1.0 2.910 0.096

Pen 0.70 ± 0.46; 1.0 0.55 ± 0.50; 1.0 3.162 0.083

Key 0.70 ± 0.46; 1.0 0.58 ± 0.50; 1.0 1.970 0.168

Hair comb 0.70 ± 0.46; 1.0 0.70 ± 0.46; 1.0 0.000 1.000

Clock 0.68 ± 0.47; 1.0 0.60 ± 0.50; 1.0 1.295 0.262

Glasses 0.78 ± 0.42; 1.0 0.63 ± 0.49; 1.0 4.944 0.032*

Glass cup 0.70 ± 0.46; 1.0 0.73 ± 0.45; 1.0 0.109 0.743

Clothespin/clothes peg 0.55 ± 0.50; 1.0 0.45 ± 0.50; 0.0 2.053 0.160

Teacup 0.65 ± 0.48; 1.0 0.70 ± 0.46; 1.0 0.281 0.599

Lightbulb 0.68 ± 0.47; 1.0 0.65 ± 0.48; 1.0 0.089 0.767

Total without mirror/glasses 14.30 ± 7.02; 16.50 12.88 ± 6.66; 14.0 9.215 0.004

Table 5. Demographic data, clinical data and total scores: comparison between education levels.

Education level 
≤ 6 years

Education level 
> 6 years Statistic

N 21 19

Age (years) mean ± SD 66.5 ± 17.9 57.7 ± 15.8 p = ns

Education level (years) 
mean ± SD 4.1 ± 1.2 13.4 ± 3.1 t = -12.983 (38) 

p = 0.000

Gender
M (%)
F (%)

9 (43%)
12 (57%)

3 (16%)
16 (84%) p = ns

Length of time post-onset 
(days) mean ± SD 35.6 ± 88.7 401.3 ± 697.4 t = -2.385 (38)

p = 0.022

Stroke
Ischemic (%)
Hemorrhagic (%)

20 (95%)
1 (5%)

13 (68%)
4 (21%) p = ns

Objects score mean ± SD 
(max = 24) 14.6 ± 7.6 17.2 ± 7.5 p = ns

Photographs score mean ± SD 
(max = 24) 12.4 ± 6.9 15.7 ± 7.6 p = ns

ns: not significant; M: Male, F: Female.

Table 4. Cont.

DISCUSSION

In this study, we found that the performance of people 
with aphasia was superior in naming real objects than in 
naming color photographs of the same objects presented on a 
screen, regardless of the length of time post-onset and educa-
tion level of the subjects. This demonstrates the importance 
of object dimension, and of presentation type (real versus vir-
tual), in aphasia testing. 

Damásio et al. (1979)19, through comparing the naming 
of real objects and black and white drawings, and Reis et al. 
(2006)14, through comparing color and black and white pho-
tographs, demonstrated that color can influence the visual 
perception of the stimuli. Furthermore, specific difficulty in 
naming 2D stimuli was described among healthy subjects 
with low education levels13. Reis et al.6 argued that formal 
education was important in the cognitive process involved 
in processing two-dimensional but not three-dimensional 
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representations of common objects, thus indicating that 
education influences the visual system or the interaction 
between the visual and the language systems. 

However, in the present study, and in the particular con-
text of aphasia, education level was not a predictor of perfor-
mance. This means that in individuals with aphasia there may 
be other factors involved, i.e. the severity of aphasia or the 
extent of brain lesions. This may be particularly relevant for 
objects that are difficult to represent in two dimensions, such 
as a mirror or glasses, which might be more difficult to recog-
nize in a picture. Nevertheless, the present results could not 
be explained solely on the basis of those two items, given that 
the final score difference remained when they were removed. 
Moreover, the healthy controls performed at the ceiling level 
in the photograph task.

Aphasia due to stroke corresponds, in the large majority 
of cases, to lesions in the region of the middle cerebral artery. 
This tends to spare the brain areas responsible for the ear-
liest levels of visual processing, in the occipital lobe, which 
depends on the posterior cerebral artery. The current ana-
tomical model of language organization postulates that there 
are two main language processing pathways: a dorsal stream 
and a ventral stream. These roughly support speech program-
ming and production and speech comprehension, respec-
tively20. Fridriksson et al.21 analyzed the symptoms of aphasia 
according to this model and found that the naming abilities of 
people with aphasia could be predicted by the degree of dam-
age to an extensive cortical network and did not correspond 
to a specific localization. However, the ventral language sys-
tem gently overlaps with the visual recognition pathways and 
the semantic areas of the left middle and inferior temporal 
lobes. Hence, this system may have an impact on fine object 
recognition. In addition, more anterior frontal lesions may 

interfere with abstraction abilities, which are also required in 
order to infer a meaning from less ecological representation. 
In the future, it may be of interest to understand whether dif-
ficulty in naming 2D items is more likely to be observed in 
ventral than in dorsal language pathway lesions.

It is true that in many clinical situations, such as in the 
emergency room or at the bedside of a patient, it is easier 
to present different types of stimuli on a tablet or smart-
phone. However, only 2D stimuli that were previously tested 
or validated among people with aphasia should be used. The 
same applies when subjects with aphasia are evaluated at a 
distance, such as is taking place during periods of confine-
ments or when motor impairments limit the transportation 
of patients to the assessment location.

We acknowledge that there were some limitations to our 
study, namely the small sample studied and the limited num-
ber of stimuli. Thus, we stress that there is a need to confirm 
these results in a larger series and in populations from differ-
ent cultures. We did not include neuroimaging data and the 
only detailed neurolinguistic analysis (severity of aphasia and 
degree of syntactic impairment, for instance) came from the 
sample of chronic patients, which was insufficient to analyze. 

Even though these results need to be confirmed in larger 
samples of patients from other contexts, we believe they can 
be useful in relation to evaluating patients with aphasia at the 
bedside or at a distance, with a view to taking into account 
the possibility that patients’ naming scores from images are 
underestimated in comparison with testing using real objects. 

In future research, it will be of interest to ascertain 
whether individuals’ performance in naming real objects and 
color photographs is influenced by the lesion location and the 
type of aphasia.
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