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M1-Alpha test in normal subjects with low educational
level: a pilot study

Aplicacao do teste M1-Alpha em sujeitos normais com baixa
escolaridade: estudo piloto

ABSTRACT

Purpose: To determine the performance of normal subjects with low educational level on the M1-Alpha test,
and to obtain parameters for potential use in the clinical evaluation of aphasic patients with low educational
level. Methods: Participants were 30 normal subjects with low educational level (one to four years of schoo-
ling), 15 male and 15 female, with ages over 18 years and below 60 years. All subjects were submitted to the
M1-Alpha test, which comprehends semi-directed interview and controlled tasks. One point was given for every
correct answer. Data were statistically analyzed. Results: It was verified a higher number of errors, as well as
greater variability of responses, in the following tasks: copying, writing to dictation, reading comprehension,
and reading aloud. Conclusion: Low educational level influences the performance of subjects on the tasks
copying, writing to dictation, reading aloud, and reading comprehension. It was possible to obtain reference
data for potential clinical application of the M1-Alpha test in patients with low educational level.

RESUMO

Objetivo: Verificar o desempenho de sujeitos normais com baixa escolaridade no teste M1-Alpha e obter
parametros que possam ser utilizados na avaliac@o clinica de pacientes afdsicos com baixa escolaridade, ex-
postos a este teste. Métodos: Foram selecionados 30 sujeitos normais de baixa escolaridade (um a quatro anos
de estudo), com idade superior a 18 anos e inferior a 60 anos, sendo 15 do género masculino e 15 do género
feminino. Todos foram submetidos & aplicacio do teste M1-Alpha, que comporta entrevista semidirigida e
provas controladas. Todas as respostas corretas receberam um ponto. Os dados foram submetidos a tratamento
estatistico. Resultados: Foi verificado um maior nimero de erros, bem como uma maior variabilidade nas
respostas, em tarefas de escrita copiada, ditado, leitura em voz alta e compreensdo escrita. Conclusao: A baixa
escolaridade influencia o desempenho dos individuos nas tarefas de escrita copiada, ditado, leitura em voz alta
e compreensao escrita. Foi possivel obter dados de referéncia, que poderdo ser utilizados na aplicacé@o clinica
do teste M1-Alpha em pacientes com baixa escolaridade.

Study conducted at the Center for Investigation in Neuropsycholinguistics, Department of Speech-Language
Pathology and Audiology, Universidade Federal de Sdo Paulo — UNIFESP — Sao Paulo (SP), Brazil.

(1) Department of Speech-Language Pathology and Audiology, Universidade Federal de Sdo Paulo — UNIFESP
— Sao Paulo (SP), Brazil.

(2) Speech-Language Pathology and Audiology Undergraduate Program, Universidade Federal de Sao Paulo
— UNIFESP - Sao Paulo (SP), Brazil.



Assessment of aphasia and schooling

INTRODUCTION

Language can be defined as a brain function that uses verbal,
oral and graphic elements for human communication®. Aphasia
is a disturbance in the processing of language secondary to
brain lesion®.

Language is strongly influenced by gender, age and
schooling besides other sociocultural characteristics®®. In
neurolinguistics, the use of tests developed in other countries
for diagnosing aphasia can hamper the interpretation of re-
sults due to language, demographic and cultural differences.
Moreover, in a country like Brazil, with its huge social con-
trasts, schooling should always be considered since it exerts
a strong influence on the language and cognitive abilities of
normal individuals®.

The most commonly used tests in Brazil for assessing lan-
guage in aphasics are the Montreal-Toulouse test battery and
the Boston Diagnostic Aphasia Examination. The performance
of the healthy Brazilian population on the Boston test has been
described extensively, taking into account factors such as age
and schooling®. The influence of age and schooling has also
been recently investigated in the application of the Modified
MT Beta-86 protocol from the Montreal-Toulouse battery™.

With regard to the M 1-Alpha test, a preliminary study con-
ducted in 35 aphasic patients in the 1990s showed that some line
drawings and language stimuli were in need of review. More
recently, a study carried out in 35 subjects without neurologi-
cal disorders revealed the need for changes in the stimuli and
pictographs while also suggested the inclusion of pragmatic
and discursive tasks in the instrument®. In Brazil, a research
group is adapting the Montreal-Toulouse aphasia assessment
protocol to Brazilian Portuguese”- However, it is known that
these studies, if done rigorously, take many years to complete
since sociodemographic, psychometric and neuropsychological
variables must be explored®1?,

The M1-Alpha test is an important instrument for diag-
nosing aphasia through brief procedures such as screening in
hospital settings. Although two studies have been carried out,
one involving a normal population® and the other an aphasic
population®, a specific study in a population with low edu-
cational level was lacking. Schooling influences all cognitive
functions'"'? including language™'>'¥, and the M1-Alpha
comprises stimuli which can be easily processed by populations
with low educational level'>'9, largely owing to its visually-
based stimuli'”'®,

Given that individual and sociocultural factors can influence
performance on language-based tasks, the aim of this study
was to determine the performance of normal individuals with
low educational level on the M1-Alpha test in order to obtain
parameters for use in assessing aphasic patients with similarly
low level of education.

METHODS

The study was approved by the Research Ethics Committee
of the Universidade Federal de Sao Paulo (UNIFESP), under
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process number 0816/08. A total of 30 individuals (15 males,

15 females), who were companions of patients assessed at the

Speech Pathology outpatient unit of the Hospital Sdo Paulo/

UNIFESP, took part in the study. Study participants were

older than 18 years and younger than 60 years of age and

had no prior history of psychiatric or neurologic disorders,
alcoholism and/or use of psychotropic drugs. These data were
collected by applying a questionnaire. Given that schooling
can influence performance on language tasks, only subjects
with one to four years of schooling were included in the
study. Individuals were first invited to take part in the study
and following agreement, gave consent by signing a Free and

Informed Consent Form.

Regarding the sample characteristics, the casuistic assessed
had a mean age of 46.06 years and a standard deviation of 8.46
years. Mean years of schooling of the population was 3.4 and
standard deviation 0.8.

The M1-Alpha test is used to obtain data on the language
behavior of aphasic patients. The instrument entails a semi-
directed interview with controlled tests evaluating:

- Spontaneous discourse (semi-directed interview): subjects
answer nine open questions, some containing subparts. Only
oral comprehension is scored.

- Oral comprehension of words plus basic and complex
sentences: task comprising 11 plates in total with each of
the five word plates depicting six line drawings, and three
basic and three complex sentence plates each containing
four line drawings.

- Written comprehension of words plus basic and complex
sentences: 11 plates are presented in total with each of the
five word plates depicting six line drawings, and three ba-
sic and complex sentence plates each containing four line
drawings. For each plate presented, the investigator also
shows a written stimulus to be read silently by subject and
matched with the corresponding figure.

- Sentence copying: subjects copy a written sentence. An
identical or slavish copy was deemed incorrect.

- Dictation: the examiner dictates three words and one sen-
tence which the subject writes down.

- Reading aloud: the subjects read a total of 11 stimuli, con-
sisting of eight words and three sentences.

- Repetition: the subject repeats a total of 11 items, consisting
of eight words and three sentences, which are transcribed
by the examiner according to the utterances of the subject.

- Naming: the subject must name 12 drawings.

In all subtests, one point is given for each correct answer.
The test was applied in strict accordance with the rules of the
instrument in question. Thus, although a qualitative analysis of
errors was envisaged, any answer diverging from that expected
by the instrument was considered an error. These same criteria
applied to all the different word and sentence stimuli and did
not vary across tasks. For instance, if upon writing backyard,
the subject wrote “backyaad”, the stimuli was considered wrong
and scored as zero. Since normal individuals were being as-
sessed, it was important to follow these guidelines during the
assessment in order to determine cut-off scores representative
of the performance of a healthy population. This approach

J Soc Bras Fonoaudiol. 2011;23(3):220-6



222

Ortiz KZ, Costa FP

Table 1. Performance of normal individuals with low educational level on tasks from the M1-Alpha test

Directed Oral Written Sentence Dictation Reading Repetition Naming
interview comprehension comprehension copying aloud
Mean 8.83 9.67 8.57 0.43 1.77 8.57 9.80 11.33
SD 0.38 1.42 2.80 0.50 1.52 3.23 0.93 0.84
Minimum 8.00 6.00 0.00 0.00 0.00 0.00 8.00 9.00
Maximum 9.00 11.00 11.00 1.00 4.00 11.00 11.00 12.00
n 30 30 30 30 30 30 30 30

Note: SD = standard deviation

enabled the “schooling effect” to be differentiated from the
“lesion effect” in aphasic patients with low educational level
assessed by the instrument.

After calculating total scores on each task of the test,
statistical analysis was performed to identify mean, standard
deviation, as well as minimum and maximum scores. This
yielded parameters for use in assessing aphasic individuals
with low educational level submitted to the test. Thus, those
tasks influenced by schooling were identified. The results sho-
wn compare performance between tasks by number of errors.
Results were obtained by applying the Analysis of Variance
(ANOVA) with repeated measures. The level of significance
adopted was 5%. Least squares mean multiple comparisons
were applied to identify differences.

RESULTS

The results allow the verification of the performances of
normal individuals with low educational level on the M 1-Alpha
test (Table 1).

Comparison of the tasks (Table 2) revealed the following
order by frequency of errors committed by the individuals
tested: Sentence copying < Dictation< Written comprehension
= Reading aloud = Directed interview < Oral comprehension

14 4
12 4

10 -+

2 ¢
0 . : : :

Table 2. Comparative performance of normal individuals on tasks from
M1-Alpha test by frequency of errors

Comparison p-value
Sentence copying x Dictation 0.0007*
Dictation x Written comprehension <0.0001*
Written comprehension x Reading aloud 1.0000
Reading aloud x Directed interview 0.4902
Directed interview x Oral comprehension 0.0319*
Oral comprehension x Repetition 0.7300
Repetition x Naming 0.0001*

* Significant values (p<0.05) — ANOVA

= Repetition < Naming. The results showed that the highest
number of errors occurred on the sentence copying task whereas
the lowest number was on the naming task. The global perfor-
mance of the participants varied on all test tasks (Figure 1).

DISCUSSION
Schooling bands adopted had initially been based on those

proposed in earlier studies®*. In the present study, however, a
specific schooling band of one to four years was researched.

Copying Dictation Written
comprehension

Reading
aloud

Oral
comprehension

Directed
interview

Repetition Naming

Figure 1. Performance of normal individuals with low educational level on tasks from the M1-Alpha test

Note: mean=1.96* (standard deviation / V(n-1))
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With regard to the characteristics of the sample, both mean
age and standard deviation of the participants was high, sugges-
ting difficulties finding younger adults with low educational le-
vel. Although the sample comprised volunteers of both genders,
this variable was not included in the analysis since numerous
studies have reported that this aspect does not influence the
language tasks assessed in this study@®*!4!®,

The performance of normal individuals with low educatio-
nal level on the different tasks of the M 1-Alpha was observed.
On the directed interview, participants had high mean correct
answers and low response pattern variability. The ease of
participants in answering the task questions was due to the
interview structure, which contained basic everyday questions
such as “How old are you?”, “Do you have a good appetite?”.
This represents a straight forward task for subjects with low
educational level and thus can be applied to aphasic subjects.

On the oral comprehension task, individuals achieved
a high average rate of correct answers, with a low standard
deviation (compared with other tasks).The highest number
of errors occurred on complex sentence plates. Selecting the
correct answer from four alternatives containing practically the
same lexical items requires greater attention to grammatical
structure than is needed for understanding basic words and
sentences. Besides attention, short-term phrase retention is
another cognitive component involved in this task and employs
working memory. Thus, upon hearing the complete sentence,
the individual has to temporarily organize it and then decode
its syntactic structure in order to point out the corresponding
drawing. Errors decoding any given element of the sentence
can therefore lead to failures in decoding the sentence as a
whole. Some authors have suggested that changes in working
memory impact language processing and consequently sentence
comprehension. This suggests that a failure in understanding
complex sentences may stem from an impairment in short-term
memory©®”. In addition, tasks which involve working memory
may be influenced by schooling®'?». The fact that the line
drawings from the test are in black and white, and that pictures
for complex sentences are more detailed, may have hampered
recognition. Indeed, line drawings are more challenging for
normal individuals with low educational level because visual
analysis of two-dimensional representations are tasks that
typically require more years of education® .

On the repetition task, the sentences were the items on
which subjects most frequently committed errors. Differing
to other aphasia tests, there is no repetition of pseudowords
or non-words in this instrument, words which enable phono-
logic processing to be specifically assessed. Only short and
long words that occur frequently in the Portuguese language,
as well as sentences, are repeated .In contrast to studies as-
sessing individuals with low educational level using lists of
pseudowords®?¥, the present study found good performance
among participants, most likely because they were able to
use the phonological lexical route to carry out repetition. The
most frequent error occurred during phrase repetition, where
subjects maintained the meaning of sentences but changed
their structure by incorporating a new word or dropping a
word from the sentence. Working memory deficits may also
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explain the sentence repetition problems encountered by the
subjects, leading to difficulties memorizing the sentences to-
gether with their grammatical components in the exact order,
and reproducing them.

Comparison of oral comprehension and repetition tasks
revealed that individuals obtained a high mean number of
correct answers and a low standard deviation on both tasks,
with subjects proving able to carry out the tests satisfactorily.
In a study of normal illiterate subjects®, the authors noted
greater difficulties on oral repetition and comprehension tasks.
However, the cited investigation differed in terms of schooling
and the instruments employed when compared to the present
study. The previous study®instead employed the modified
MT Beta 86 test, containing a greater number of sentences
with non-canonic structure and in the passive voice, factors
which most likely hampered understanding among illiterate
individuals. In addition, the MT Beta 86 test includes repetition
of pseudo- and non-words.

Repetition of non-words is carried out by the phonological
route responsible for phonemic codification. Since this route
is known to be less developed in subjects who are illiterate
or have low educational level®”, it can be speculated that,
upon exposure to repetition of non-words, these individuals
perform such repetition by using the lexical route, which has
a direct link with the semantic system. This may have caused
the errors seen in illiterate subjects during the application of
the modified MT Beta 86 test. The absence of pseudoword
and non-word repetition on the M1-Alpha test, which contains
only stimuli that exist in our milieu, rendered the test easier
to perform by the individuals with low educational level
assessed in this study.

Subjects with low educational level had difficulties per-
forming the written comprehension subtest. On this task,
individuals are required to match the written words with a
given drawing. The complex sentences were those on which
subject committed most errors. Difficulties in visual proces-
sing, commonly seen in this population’”, may have led to
a greater number of errors on this task. On the other hand,
some individuals attained only minimum scores on this task
because they were unable to read. The difficulties seen during
this study often occur in routine clinical practice, i.e. subjects
report being able to read and write but are unable to properly
perform the task.

Participants were classified into groups with one to four
years of schooling. In some cases, individuals who reported
two years of formal education performed better on reading
and writing tasks than individuals with four years of formal
schooling. Differences in school education, habits or social use
of reading and writing might explain these differences. Thus,
patients stating they were able to read and write prior to brain
damage should be submitted to reading and writing tasks during
the assessment. Only patients that report being unable to read
and write need not perform these procedures.

Therefore, in the present study, the difficulties seen on the
written comprehension tasks may be related to difficulties
processing the visual components, decoding graphemes or
lexemes or to problems in reading comprehension. Difficulties
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on the written comprehension test among individuals with low
educational level have been described in previous studies®'?.
Further, the population of this study may be considered func-
tionally illiterate. By definition, functional illiterates denote
individuals who, despite having been to school, do not have the
reading, writing or calculus skills needed for their personal and
professional development®. Such difficulties understanding
written content can be expected, and have previously been
observed, in this population®%2",

The mean number of correct answers on the oral and written
comprehension tasks was not discrepant, but standard deviation
was found to be significantly higher on the written comprehen-
sion task. This finding may have resulted from greater difficulty
in adequate decoding of the stimuli which have to be read as
opposed to only heard, since the answer for the two tasks is
the same, i.e. matching the drawing that corresponds to the
item requested. Another important factor differentiating the
two tests is that, on the oral comprehension task, the individual
need only hear the message, a task carried out in daily living.
A prerequisite for the written comprehension test however, is
that the individual can read, a skill requiring a formal setting
to learn and also reading habits to become proficient. Fewer
years of formal education or the absence of a reading or writing
habit after this learning period are likely to lead to difficulties
understanding the read content.

Some individuals also showed poor performance on the
sentence copying task, in which subjects need to copy a
single stimuli (basic sentence) and convert separate letter
writing into joined up hand writing. Sentence copying errors
may be due to problems recognizing letters and searching for
the corresponding allograph, probably as a result of a lack
of mastery over all the lettering styles, or transcribing some
words in joined up hand writing and others in writing with
separate letters or because of failure to include word accent
marks in the sentence. Difficulties in use of accents have been
reported in the literature®. It should be emphasized that the
majority of errors are due to difficulties using allographic
forms, while most participants mixed joined up with separate
letter handwriting.

Concerning performance on the dictation test, minimum
scores were again attained. This was not only due to writing
difficulties but also to errors in writing down all the stimuli.
On this task, participants had to write three words and a ba-
sic sentence. The words were both short and frequent in the
Portuguese language, but reflect a complexity in the choice
of the grapheme to be used because they are words with
phonemes which have several graphemic representations.
Thus, individuals with low educational level faced with se-
veral options of graphemes for the same phoneme, commit
more errors, considered here as orthographic errors. Another
common error was omitting the accent mark. However, the
greatest difficulty occurred in the writing of the sentence
itself, where errors were due to failure to use the plural and
also to the probable unfamiliarity with some words leading
to mistakes in the selection of graphemes. The difficulty of
subjects with low educational level performing dictation tests
has been reported in other studies®*.
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Curiously, comparison of the results on both copying and
dictation tasks revealed that individuals committed more er-
rors during the copying activity. It should be considered that
besides the difficulty with the allographic forms, when scoring
the correct copy of the sentence with one point, individual
words which have been correctly copied are not reflected in the
score. In other words, the chance of errors was greater than in
the dictation test, in which four words and one sentence were
dictated. The M 1-Alpha test is known to be one of the simplest
tests for assessing aphasia, and that the small number of stimuli
can often cause problems of reliable comparisons. This is this
case for writing through auditory input (dictation activity) and
writing through visual input (copying activity). Similarly, these
results also suggest that the scoring of the original test must
be reviewed and modified in order to provide a better quali-
quantitative analysis, possibly by attributing one point to each
correctly written item.

On the reading aloud task, a large variation was seen in
the scoring of individuals in terms of maximum and minimum
scores. This test entails reading short and long words, some
frequently used in the Portuguese language and others less
frequent, besides reading basic and complex sentences. Errors
were more common for reading of low frequency words and
reading of complex phrases. The lack of familiarity with some
words contained in the sentences or the low frequency of occur-
rence of a phrasal element in the experience of the individual,
such as closed class words (prepositions and articles) or verbs
with uncommon conjugations, probably led to reading errors
for the test sentence. It is also acknowledged that the greater
the schooling years, the better the development of metalin-
guistic and metacognitive competencies (such as phonological
processing), an important factor for reading. Since the study
subjects had four years of schooling, it was expected for these
competencies not to be fully developed, a factor which can
lead to difficulties in carrying out tasks without contextual
information®*.

On the denomination or naming test, a high mean number
of correct answers were observed, a finding which may be ex-
plained by the fact that the M1-Alpha test contains only a few
line drawings, all of which are highly familiar and frequent in
our setting. This allows easy lexical access by the subject. The
item with the highest number of errors by stimulus was the ear,
a finding observed in a previous study” in which the authors
implicated a problem in plate design.

According to Moreira®”, the deficits seen in individuals
with low educational level reflect a consistent correlation
between low reading and low auditory comprehension skills.
However, individuals in the present study exhibited more diffi-
culties in reading and writing tasks and less difficulty on tasks
requiring auditory comprehension. This could be explained
by greater use of oral language than graphic because the use
of oral language is part of daily routine, whereby individuals
need only a stimulating environment in order to learn how to
speak. With regard to acquisition of reading and writing skills
however, individuals need to be engaged in formal learning
for several years and adopt specific habits in order to attain
proficiency.
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Therefore, the tasks most influenced by level of schooling
were those requiring metalanguage and metacognitive skills.
Subjects with low educational level are less exposed to formal
learning which involves reading aloud, dictation, sentence
copying and written comprehension. The results of the present
study confirm that schooling influences performance on a range
of difference language skills.

Study limitations

The present investigation was a pilot study designed to col-
lect normative data for use in assessing the language of apha-
sics with low educational level submitted to the M1-Alpha
test. No other cognitive tests enabling comparison between
language performance and performance on other cognitive
functions by schooling level were conducted. Moreover, as the
test was applied in its original form, no qualitative analysis of
errors was performed, with one point assigned to each item/
stimulus of the test. Furthermore, due to the scoring scheme
of the test, the stimulus words (total eight) could not be di-
fferentiated from the phrases (total three) on the repetition
and reading aloud tasks. Therefore, correct answers were
analyzed on a quantitative basis only. The study results also
pointed to the need for reviewing the instrument’s scoring
scheme. This could improve quali-quantitative assessment
during test application .Future studies should be conducted
that focus on these aspects.

CONCLUSION

The results of this study revealed an influence of schooling
on the written copying, dictation, reading aloud and graphic
comprehension tasks of the M1-Alpha test. The study served
to provide normative reference values of a healthy Brazilian
population for use in assessing aphasics with low educational
level submitted to the test.
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