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ABSTRACT 
Background: Language tests are important in the assessment and follow up of people with aphasia (PWA). However, language assessment 
in the low literacy population is still a challenge. Objective: To investigate whether a formal evaluation of aphasia is able to distinguish the 
neurological effect from the effect of low educational level in people with post-stroke aphasia. Methods: The sample consisted of a group 
of 30 aphasic subjects (AG) and a control group (CG) of 36 individuals, both with an educational level of 1-4 years. The Brazilian Montreal-
Toulouse Language Assessment battery was applied to all subjects. Results: There were statistically significant differences between the 
groups in 19 out of the 20 tasks analyzed. Conclusions: These results suggest that formal evaluation procedures are able to detect language 
disorders resulting from stroke, even in subjects with low educational level.
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RESUMO 
Antecedentes: Os testes de linguagem são importantes para a avaliação e o acompanhamento de pacientes afásicos. Apesar disso, a 
avaliação de linguagem em indivíduos com baixa escolaridade ainda é um desafio. Objetivo: Investigar se a avaliação formal da afasia é capaz 
de diferenciar o efeito da lesão neurológica versus o efeito da baixa escolaridade em pacientes afásicos, acometidos por acidente vascular 
cerebral (AVC). Métodos: A amostra foi composta de um grupo de 30 sujeitos afásicos (AG) e um grupo controle (CG) de 36 indivíduos, todos 
com um a quatro anos de escolaridade. A Bateria Montreal-Toulouse de Avaliação da Linguagem foi administrada a todos os participantes. 
Resultados: Das 20 tarefas analisadas, 19 apresentaram diferenças significativas entre os grupos. Conclusões: Os resultados sugerem que 
procedimentos formais de avaliação são capazes de identificar as alterações linguísticas ocasionadas por um AVC, também em pacientes 
com baixa escolaridade. 
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INTRODUCTION

Historically, countries with low literacy levels have had 
to develop research to verify the impact of low literacy on 
cognitive functioning and have proposed different scores 
for memory1, attention2,3, executive functions4 and other 
cognitive tests5,6. Concerning to language, statistical differ-
ences were found in relation to educational levels in nor-
mal subjects in the tasks of oral comprehension, reading, 
written comprehension, naming, lexical retrieval, dictation, 
written naming of actions7 and, in particular, phonological 

awareness8. A previous study also found that when compar-
ing the scores from a normal highly educated population 
with those of normal people with low educational level there 
was a false positive result as if people with low educational 
had a language disorder9. Language is a complex cognitive 
function and defining procedures for assessing populations 
with low educational levels is complex because of the formal 
nature of assessments (tests). The implications of different 
educational levels on aphasia tests could be significant and 
raise questions on the appropriateness of tests for assessing 
these individuals8. On the other hand, informal assessment is 
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problematic and can result in clinical issues10, since an accu-
rate diagnosis is critical for defining steps in the rehabilitation 
and follow up of people with aphasia (PWA)11. One approach 
for language assessment is the use of validated, standardized 
tools12, but there is a lack of consensus over what is normal or 
abnormal on these evaluations. 

In this respect, previous studies with aphasic popula-
tions with low educational level have proposed the use of 
adjusted scores for the various language functions assessed 
by these instruments13,14. Language assessment in the low lit-
eracy population with neurological injuries is still a challenge 
and further investigation on whether the lesion effect can be 
distinguished from the education effect on language impair-
ments in post-stroke aphasic individuals is warranted. 

The objective of this study was to determine whether 
formal evaluation of aphasia (test) is able to distinguish the 
neurological lesion effect from the effect of low education in 
post-stroke aphasic individuals.

METHODS

This comparative analytical study was carried out at the 
Department of Speech, Language and Hearing Sciences at 
Universidade Federal de São Paulo, and was approved by 
the Research Ethics Committee. After receiving full informa-
tion about the study, written informed consent was obtained 
from all enrolled subjects.

The sample consisted of a group of 30 PWA (AG) and a 
control group (CG) of 36 individuals, all with 1–4 years of edu-
cation and right-handed. The Brazilian Montreal-Toulouse 
Language Assessment (MTL-Br) battery15 was applied to all 
subjects. The test is the only Brazilian test for assessing apha-
sia, but normative data are available only for populations 
with more than 5 years of education14. The battery consists 
of the following subtests: Structured Interview, Automatic 
Speech, Oral Comprehension, Written Comprehension, 
Copying, Written Dictation, Repetition, Reading Aloud, 
Semantic Verbal Fluency, Non-Verbal Praxis, Naming, 
Object Manipulation by Verbal Command, Phonological 
Verbal Fluency, Body part recognition and left-right orien-
tation, Written Naming, Oral Text Comprehension, Number 
Dictation, Reading of Numbers, Written Text Comprehension, 
and Numerical Calculation.

The inclusion criteria for the AG were: a single stroke to 
the left-hemisphere and aphasia diagnosis by speech-language 
therapist. The exclusion criteria were: history of other neuro-
logic or psychiatric conditions, current uncorrected hearing or 
visual deficits that could negatively impact the language assess-
ment, language disorder or previous school grade repeats.

The CG was formed by applying a health question-
naire, based on which individuals with a history of psychi-
atric or neurologic illness or current uncorrected hearing 
or visual deficits that could negatively impact the language 

assessment, history of previous learning and/or language dif-
ficulties, use or history of use of legal or illegal psychotropic 
drugs and alcohol abuse were excluded.

The raw scores of the language assessment of the AG and 
CG were compared. The subjects in the CG were relatives 
and/or companions of the assessed patients.

The groups were compared for age, sex, and education 
using the Mann-Whitney test. There was no statistically sig-
nificant difference between the groups for years of education 
or sex, but a difference was found for age (AG patients were 
older than CG subjects). The age effect was therefore con-
trolled for by the multivariate analysis of variance (MANOVA) 
procedure. Analysis of covariance (ANCOVA) was employed 
to compare the performance of the study groups on the 
MTL-BR tasks. A probability (p) of less than 0.05 was consid-
ered statistically significant for all tests.

RESULTS

A total of 66 individuals were assessed, compris-
ing 36 in the CG and 30 in the AG. Mean age in the 
CG  was 48.83 years (SD=13.54  years) and mean edu-
cation was 3.44  years (SD=4.1  years). Mean age in the 
AG  was 65.47  years  (SD=9.52  years), while mean education 
was 3.20 years (SD=1.16 years).

Of the aphasic patients, 11 had mixed aphasia, 5 had 
anomic aphasia, 4 had transcortical mixed aphasia, 3 
had Wernicke’s aphasia, 3 had global aphasia, 2 had transcor-
tical motor aphasia and 2 had transcortical sensory aphasia. 

The comparative performances of the two study groups 
on all tasks of the MTL- Br Battery, controlled for age, are 
shown in Table 1.

A statistically significant difference (p<0.001) was found 
between the two groups on all tasks, except for the “Object 
Manipulation”, which proved insensitive for differentiating 
the lesion effect from the education effect. 

DISCUSSION

The data outlined above suggests that language test like 
the MTL-BR can be used even in PWA with low educational 
level, since all but the object manipulation task distinguished 
PWA from normal subjects. The scores of the two groups for 
the “Object Manipulation” task were similar. The complexity 
of the mechanisms required to perform this subtest can help 
explain the results found. Tasks in the MTL-BR involve mul-
timodal stimuli that can facilitate understanding by the sub-
ject and their response because they are analyzed based on a 
number of different processes9,16,17. In the Object Manipulation 
task, auditory, proprioceptive, and visual processing are 
involved. The familiarity with the objects presented and the 
tangible effect they evoke may have also facilitated the task 
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Table 1. Comparison of performance by the two groups on the 
MTL- Br tasks controlled for age.

MTL-BR Task1 Group Mean SD Median
ANCOVA 
adjusted 
p-value

Structured 
interview

CG 25.11 1.33 25.50
<0.001*

AG 14.50 8.90 16.00

Automatic 
speech — form

CG 5.81 0.52 6.00
<0.001*

AG 3.27 2.41 4.00

Automatic 
speech — 
content

CG 5.75 0.55 6.00
<0.001*

AG 3.13 2.43 3.50

Oral 
comprehension 
— words

CG 4.94 0.23 5.00
<0.001*

AG 3.43 1.63 4.00

Oral 
comprehension 
— sentences

CG 11.61 1.54 11.50
<0.001*

AG 6.30 3.31 6.00

Written 
comprehension 
— words

CG 4.39 1.61 5.00
0.002*

AG 2.43 1.91 3.00

Written 
comprehension 
— sentences

CG 6.33 1.49 6.00
<0.001*

AG 2.53 2.50 2.00

Copying
CG 7.44 1.38 8.00

<0.001*
AG 2.00 2.95 0.00

Dictation
CG 14.22 5.19 14.50

<0.001*
AG 3.30 5.31 0.00

Repetition — 
words

CG 10.67 0.83 11.00
<0.001*

AG 5.57 4.44 7.00

Repetition — 
sentences

CG 21.78 0.87 22.00
<0.001*

AG 7.40 8.58 3.00

Reading aloud — 
words

CG 9.06 2.37 9.00
<0.001*

AG 2.97 3.95 1.00

Reading aloud — 
sentences

CG 19.58 3.76 21.00
<0.001*

AG 6.03 7.95 0.00

Semantic verbal 
fluency

CG 16.31 4.60 15.50
<0.001*

AG 3.60 3.40 3.00

Non-verbal 
praxis

CG 23.47 1.06 24.00
0.001*

AG 16.00 8.55 19.00

Naming — nouns
CG 21.42 2.67 22.00

<0.001*
AG 10.03 8.99 11.50

Naming — verbs
CG 5.28 1.49 6.00

<0.001*
AG 2.73 2.38 3.00

Continue...

Table 1. Cotinuation.

SD: standard deviation; ANCOVA: analysis of covariance; CG: control group; 
AG: aphasic group; *Statistically significant value at 5% level (p<0.05).

MTL-BR Task1 Group Mean SD Median
ANCOVA 
adjusted 
p-value

Object 
manipulation by 
verbal command

CG 12.97 5.26 16.00
0.098

AG 10.10 5.63 12.00

Phonological 
verbal fluency

CG 7.53 5.06 7.00
<0.001*

AG 2.10 3.58 0.00

Left-right 
orientation

CG 3.89 0.67 4.00
0.002*

AG 2.63 1.43 3.00

Body part 
recognition

GC 7.39 1.05 8.00
0.037*

GA 5.83 2.57 6.50

Written naming 
— words

CG 12.14 7.80 14.00
<0.001*

AG 3.67 6.90 0.00

Written naming 
— verbs

CG 2.89 2.07 3.00
0.001*

AG 0.80 1.75 0.00

Oral text 
comprehension

CG 5.69 2.54 6.00
<0.001*

AG 2.00 2.38 1.50

Number dictation
CG 4.97 1.30 5.00

<0.001*
AG 1.90 2.23 0.50

Reading of 
numbers

CG 5.22 0.64 5.00
<0.001*

AG 2.43 2.11 2.50

Written text 
comprehension

CG 6.28 2.54 7.00
<0.001*

AG 1.30 2.83 0.00

Numerical 
mental 
calculation

CG 3.03 1.46 3.00
<0.001*

AG 0.83 1.12 0.00

Numerical 
written 
calculation

CG 2.83 1.95 3.00
<0.001*

AG 0.33 0.84 0.00

execution. These factors likely contributed to the two groups 
performing similarly on the task. In addition, results of a pre-
vious study18 have shown that there is a ceiling effect on this 
task in healthy individuals with low educational level.

Differences between groups were evident in all other 
tasks. Therefore, despite the formal nature of the test19,20, spe-
cific deficits in comprehension and production due to brain 
damage can be identified.

In conclusion, the formal evaluation is able to detect lin-
guistic disorders due to brain injury even in subjects with low 
levels of education.

1.	 Teruya L, Ortiz KZ, Minett T. Performance of normal adults on Rey 
auditory verbal learning test: a pilot study. Arq Neuro-Psiquiatr. 2009 
Jun;67(2A):224-8. https://doi.org/10.1590/s0004-282x2009000200010 

2.	 Commodari E, Guarnera M. Attention and reading skills. perceptual 
and motor skills. 2005 Apr;100(2):375-86. https://doi.org/10.2466/
pms.100.2.375-386

References

https://doi.org/10.1590/s0004-282x2009000200010
https://doi.org/10.2466/pms.100.2.375-386
https://doi.org/10.2466/pms.100.2.375-386


128 Arq Neuropsiquiatr 2022;80(2):125-128

3.	 Shim Y, Ryu HJ, Lee DW. Literacy independent cognitive assessment: 
assessing mild cognitive impairment in older adults with low 
literacy skills. Psychiatry Investig. 2015 Jul;12(3):341-8. https://doi.
org/10.4306/pi.2015.12.3.341

4.	 Noronha IFC, Barreto SS, Ortiz KZ. The influence of education 
on performance of adults on the clock drawing test. Dement 
Neuropsychol. 2018 Jan-Mar;12(1):61-7. https://doi.
org/10.1590/1980-57642018dn12-010009

5.	 De Luccia G, Ortiz KZ. Performance of a Brazilian population in the 
EC 301 calculation and number processing battery: a pilot study. Arq 
Neuro-Psiquiatr. 2009 Jun;67(2B):432-8. https://doi.org/10.1590/
s0004-282x2009000300012

6.	 Barnes DE, Tager IB, Satariano WA, Yaffe K. The relationship between 
literacy and cognition in well-educated elders. J Gerontol A Biol 
Sci Med Sci. 2004 Apr;59(4):M390-M395. https://doi.org/10.1093/
gerona/59.4.M390

7.	 Ishigaki ECS, Ortiz KZ. Influence of schooling on language abilities of 
adults without linguistic disorders. Sao Paulo Med J. 2009;127(3):134-
9. https://doi.org/10.1590/S1516-31802009000300005

8.	 Segaye MT, De Bleser R, Iribarren C. The effect of literacy on oral 
language processing: Implications for aphasia tests. Clin Linguist 
Phon. 2011 Jun;25(6-7):628-39. https://doi.org/10.3109/02699206.2
011.567348 

9.	 Akashi DA, Ortiz KZ. Formal language assessment in low-educated 
healthy subjects. Dement. Neuropsychol. 2018 Jul-Sep;12(3):284-91. 
https://doi.org/10.1590/1980-57642018dn12-030009

10.	 Thomson J, Gee M, Sage K, Walker T. What ‘form’ does informal 
assessment take? A scoping review of the informal assessment 
literature for aphasia. Int J Lang Commun Disord. 2018 Jul;53(4):659-
74. https://doi.org/10.1111/1460-6984.12382

11.	 Flowers HL, Skoretz AS, Silver FL, Rochon E, Fang J, Flamand-Roze 
C, et al. Post stroke aphasia frequency, recovery, and outcomes: 
A systematic review and meta-analysis. Arch Phys Med Rehabil. 
2016 Dec;97(12):2188-2201.e8. https://doi.org/10.1016/j.
apmr.2016.03.006 

12.	 Pagliarin KC, Ortiz KZ, Parente MAM, Arteche A, Joanette Y, 
Nespoulous J, et al. Montreal-Toulouse Language Assessment 

Battery For Aphasia: validity and reliability evidence. 
NeuroRehabilitation. 2014 Jun;34(3):463-71. https://doi.
org/10.3233/NRE-141057

13.	 Beausoleil N, Fortin R, Le Blanc B, Joanette Y. Unconstrained oral 
naming performance in right- and left-hemisphere-damaged 
individuals: When education overrides the lesion. Aphasiology. 2003 
Sep;17(2):143-58. https://doi.org/10.1080/729255219

14.	 Pagliarin KC, Gindri G, Ortiz KZ, Parente MAMP, Joanette Y, 
Nespoulous J, et al. Relationship between the Brazilian version of 
the Montreal-Toulouse language assessment battery and education, 
age and reading and writing characteristics. A cross-sectional 
study. Sao Paulo Med J. 2015 Jul-Aug;133(4):298-306. https://doi.
org/10.1590/1516-3180.2014.8461610

15.	 Parente MAMP, Fonseca RP, Pagliarin KC, Barreto SS, Soares-Ishigaki 
ECS, Hübner LC, et al. Bateria Montreal Toulouse de Avaliação da 
Linguagem – Bateria MTL – Brasil. São Paulo: Vetor Editora; 2016. 

16.	 Horwitz B, Braun A. Brain network interactions in auditory, visual and 
linguistic processing. Brain Lang. 2004 May;89(2):377-84. https://doi.
org/10.1016/S0093-934X(03)00349-3 

17.	 Pawlowski J, Rodrigues JC, Martins SO, Brondani, R, Chaves M, 
Fonseca RP, et al. Avaliação neuropsicológica breve de adultos pós-
acidente vascular cerebral em hemisfério esquerdo. Av en Psicol 
Latinoam. 2013;31(1):33-45.

18.	 Pagliarin KC, Ortiz, KZ, Parente MAMP, Nespoulous JL, Joanette Y, 
Fonseca RP. Individual and sociocultural influences on language 
processing as assessed by the MTL-BR Battery. Aphasiology. 2014 
May;1244-57. https://doi.org/10.1080/02687038.2014.918573

19.	 Humphreys GW, Duta MD, Montana L, Demeyere N, McCrory C, Rohr 
J, et al. Cognitive Function in Low-Income and Low-Literacy Settings: 
Validation of the Tablet-Based Oxford Cognitive Screen in the Health 
and Aging in Africa: A Longitudinal Study of an INDEPTH Community 
in South Africa (HAALSI). J Gerontol B Psychol Sci Soc Sci. 2017 
Jan;72(1):38-50. https://doi.org/10.1093/geronb/gbw139

20.	 Kobayashi LC, Wardle J, Wolf MS, Von Wagner C. Cognitive function 
and health literacy decline in a cohort of aging English adults. J Gen 
Intern Med. 2015 Jul;30(7):958-64. https://doi.org/10.1007/s11606-
015-3206-9

https://doi.org/10.4306/pi.2015.12.3.341
https://doi.org/10.4306/pi.2015.12.3.341
https://doi.org/10.1590/1980-57642018dn12-010009
https://doi.org/10.1590/1980-57642018dn12-010009
https://doi.org/10.1590/s0004-282x2009000300012
https://doi.org/10.1590/s0004-282x2009000300012
https://doi.org/10.1093/gerona/59.4.M390
https://doi.org/10.1093/gerona/59.4.M390
https://doi.org/10.1590/S1516-31802009000300005
https://doi.org/10.3109/02699206.2011.567348
https://doi.org/10.3109/02699206.2011.567348
https://doi.org/10.1590/1980-57642018dn12-030009
https://doi.org/10.1111/1460-6984.12382
https://doi.org/10.1016/j.apmr.2016.03.006
https://doi.org/10.1016/j.apmr.2016.03.006
https://doi.org/10.3233/NRE-141057
https://doi.org/10.3233/NRE-141057
https://doi.org/10.1080/729255219
https://doi.org/10.1590/1516-3180.2014.8461610
https://doi.org/10.1590/1516-3180.2014.8461610
https://doi.org/10.1016/S0093-934X(03)00349-3
https://doi.org/10.1016/S0093-934X(03)00349-3
https://doi.org/10.1080/02687038.2014.918573
https://doi.org/10.1093/geronb/gbw139
https://doi.org/10.1007/s11606-015-3206-9
https://doi.org/10.1007/s11606-015-3206-9

