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Original Article

Language and communication  
non-pharmacological interventions  

in patients with Alzheimer’s disease: 
a systematic review

Communication intervention in Alzheimer

Aline Nunes da Cruz Morello1, Tatiane Machado Lima1, Lenisa Brandão2

ABSTRACT. Alzheimer’s disease considerably compromises communication skills. Language changes become more 
prominent as the disease progresses. Deterioration of language and cognition reduces the ability of holding conversations, 
which has a negative impact on social interaction. Objective: To conduct a systematic review of the literature for articles 
reporting interventions focused on the language and communication of people with Alzheimer’s disease (AD) without use 
of medication. Methods: We performed a search using the keywords Alzheimer’s disease, language, communication, 
cognition, cognitive intervention, rehabilitation and therapy, and their corresponding Portuguese and Spanish terms, on 
the SciELO, LILACS, PubMed and PsychINFO databases. We analyzed intervention studies published from 1993 to 2016 
that involved stimulation of language skills and/or communication with pre-and post-intervention quantitative results, 
and whose samples included at least 50% with a diagnosis of probable AD. Studies were analyzed and classified into 
four levels of evidence, according to the criteria described in the literature. Results: Twenty-eight articles were included. 
The majority of the designs had medium-to-low scientific evidence. Most interventions showed benefits for at least 
one language or communicative skill. Eight types of interventions emerged from the analysis of the studies. Further 
research with higher levels of evidence is recommended in the investigation of interventions focused on language and 
communication skills of patients with dementia. Conclusion: Studies with high levels of evidence on the topic investigated 
are only being conducted on a small scale. Two intervention techniques seem potentially effective: lexical-semantic 
approaches and interventions that work with different cognitive skills (including language). 
Key words: communication, language, rehabilitation, alzheimer’s disease, review.

LINGUAGEM E INTERVENÇÕES DA COMUNICAÇÃO NA DOENÇA DE ALZHEIMER: UMA REVISÃO SISTEMÁTICA. INTERVENÇÃO 

DE COMUNICAÇÃO EM ALZHEIMER

RESUMO. A doença de Alzheimer (DA) compromete consideravelmente as habilidades de comunicação. As mudanças de 
idioma se tornam mais proeminentes à medida que a doença avança. A deterioração da linguagem e da cognição reduz 
a capacidade de manter conversas, o que tem um impacto negativo na interação social. Objetivo: Realizar uma revisão 
sistemática da literatura para artigos que denunciam intervenções focadas na linguagem e comunicação de pessoas 
com DA sem uso de medicação. Métodos: Realizamos uma pesquisa usando as palavras-chave doença de Alzheimer, 
linguagem, comunicação, cognição, intervenção cognitiva, reabilitação e terapia, e seus correspondentes termos em 
português e espanhol, nas bases de dados SciELO, LILACS, PubMed e PsychINFO. Analisamos os estudos de intervenção 
publicados de 1993 a 2016 que envolveram estimulação de habilidades linguísticas e / ou comunicação com resultados 
quantitativos pré e pós-intervenção e cujas amostras incluíram pelo menos 50% com diagnóstico de DA provável. 
Os estudos foram analisados ​​e classificados em quatro níveis de evidência, de acordo com os critérios descritos na 
literatura. Resultados: Vinte e oito artigos foram incluídos. A maioria dos projetos tinha evidências científicas de médio 
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a baixo. A maioria das intervenções mostrou benefícios para pelo menos uma linguagem ou habilidade comunicativa. 
Oito tipos de intervenções emergiram da análise dos estudos. Pesquisas adicionais com maiores níveis de evidência são 
recomendadas na investigação de intervenções focadas em linguagem e habilidades de comunicação de pacientes com 
demência. Conclusão: Estudos com altos níveis de evidência sobre o tema investigado estão sendo conduzidos apenas 
em pequena escala. Duas técnicas de intervenção parecem ser efetivas: abordagens lexical-semânticas e intervenções 
que funcionam com diferentes habilidades cognitivas (incluindo linguagem).
Palavras-chave: comunicação, linguagem, reabilitação, doença de alzheimer, revisão.

INTRODUCTION

Alzheimer’s disease considerably compromises com-
munication skills. Language changes become more 

prominent as the disease progresses. During initial 
stages, deficits may manifest through lexical access dif-
ficulties, with mild changes on the phonological and 
grammatical level.1 This stage is marked by the presence 
of anomies and replacement of words, such as the use 
of general terms and the presence of semantic parapha-
sia.1,2 Sentences produced may have reduced complexity 
and discrete grammatical errors.3-5 During the moder-
ate stage, discourse becomes increasingly affected with 
circumlocutions and repetitions.6 Coherence is highly 
affected, with reduced conversational turns,7 sudden 
topic shifts6 and, in moderately severe stages, a lack of 
awareness of mistakes in conversations is observed.8 
At advanced stages, AD patients may reach complete 
mutism.1 Communication deficits are strongly related 
both with decline in the semantic system1,6 and with 
extra-linguistic cognitive deficits.9 Deterioration of 
language and cognition reduces the ability of holding 
conversations, which has a negative impact on social 
interaction.10 

Pharmacological treatment does not arrest brain 
deterioration, although currently available treatments 
seek to promote some cognitive maintenance and 
reduction in behavioral symptoms.11 The main pur-
pose of communication intervention is to optimize the 
adaptation of cognitive, communicative and behavioral 
functioning to the environment. However, a growing 
number of studies are investigating the possibilities 
of promoting the maintenance and improvement of 
cognitive abilities.12 Neuropsychological interventions 
promote the use of compensatory strategies, training 
of cognitive skills and adaptation to permanent losses.13 

Although there is some scientific evidence that lan-
guage and communication interventions may offer ben-
efits for people with AD, there is clearly a lack of inves-
tigations on the theme. Only a few reviews specifically 
discuss language and communication interventions for 
the population with AD.10,14 In addition, there is a gap in 
the literature in relation to surveying the scientific cri-

teria adopted in these investigations. Further research 
in this area is needed so that the best evidence available 
on research can be integrated into professional practice, 
offering better quality of services.15 

The general objective of this study was to conduct a 
systematic review on therapeutic non-pharmacological 
interventions that aim to maintain or rehabilitate the 
language and communicative skills of AD patients. Arti-
cles were classified according to their scientific evidence 
levels and to the intervention methods used. Outcomes 
were described and the presence of post-intervention 
follow-ups was considered.

METHODS 
The search in the literature was conducted using the 
following keywords in English, Portuguese and Spanish, 
respectively: Alzheimer’s disease, language, communi-
cation, cognition, cognitive, intervention, rehabilitation 
and therapy. Doença de Alzheimer, linguagem, comuni-
cação, cognição, cognitiva, intervenção, reabilitação and 
terapia. Enfermedad de Alzheimer, lenguaje, comuni-
cación, cognición, intervención, rehabilitación and terapia. 
Different combinations of these terms were used during 
the search. The bibliographic research was conducted on 
the following databases: Pubmed, PsychINFO, Scielo, 
and LILACS. Studies published between 1993 and 2016 
that were electronically available on the databases were 
analyzed. 

The search for articles was conducted by two review-
ers, together and independently, and consisted of the 
following stages: [1] Selection based on the title of the 
manuscript: electronic search on the databases of papers 
with titles that seemed to be related to the systematic 
review; [2] Selection based on the abstract of the manu-
script: the articles selected by title were screened from 
the analysis of the abstracts. In order for the study to be 
included in the article sample, it had to include the fol-
lowing information: at least 50% of the sample with an 
AD diagnosis; study the effect of a non-pharmacologic 
intervention for patients with dementia, involve an 
intervention that included the stimulation of language 
and/or communication skills; the study had to include 
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quantitative results; and report pre- and post-interven-
tion results; [3] After verifying whether the inclusion 
criteria were actually met, the manuscript was analyzed 
in full. This screening consisted of retaining in the sam-
ple those articles that met the criteria while excluding 
studies published in languages other than Portuguese, 
English or Spanish, as well as literature reviews, meta-
analysis studies and duplicate publications. After the 
selection, the reviewers met to debate on the inclusion 
or exclusion of articles that raised doubts during the 
independent selection process. The disagreements were 
resolved by discussion and consensus. 

The articles selected were analyzed and classified 
according to scientific evidence levels. The interpreta-
tion was based on the adaptation of criteria described in 
the neuropsychological literature.16 Four evidence levels 
were adopted. Level I included prospective design stud-
ies, randomized studies, controlled clinical trials, blind 
evaluation of results in a representative population with: 
pre- and post-intervention measurement of at least one 
clearly defined communicative and/or linguistic func-
tion of the samples, inclusion/exclusion criteria in the 
experimental and control samples, cognitive pairing of 
the experimental and control groups during the pre-
intervention phase, minimal number of participants 
with an adequate drop out estimation, report on the 
relevant characteristics at baseline, matching of com-
parative groups for variables such as age and education. 
Level I may have even more advanced characteristics in 
relation to the control of variables, such as random allo-
cation of participants into the experimental and control 
samples and confidentiality in the allocation. Level II 
included cohort studies and randomized clinical trials of 
a representative sample of the population. Studies clas-
sified as level II did not meet any of the level I criteria. 
Level III studies constituted all other controlled trials 
(including representative sample of the population, the 
use of controls and patients that were used as their own 
controls), whose results were independently evaluated 
or derived from objective measurements, reducing the 
possibility of being affected by biases. Level IV consisted 
of multiple and case studies, and uncontrolled investi-
gations whose evidence was based on the opinion of 
specialists. Other important factors analyzed included 
the quality and detail of description of intervention 
methods. 

RESULTS
Titles from 7,914 articles were identified on the elec-
tronic searches. Of these, 165 articles were identified 
as potentially appropriate for review and the respec-

tive abstracts were read. Only 29 were related to our 
investigation and met the inclusion criterion, and these 
were read in full. Among the excluded articles, the most 
common reasons for exclusion were: duplicate publica-
tions, no results shown on language and/or communica-
tion skills, non-inclusion of pre- and post-intervention 
results specifically for these skills, lack of specification 
of the types of dementia included on the sample, in 
addition to, in some cases, not constituting an interven-
tion study. 

Different types of intervention were observed from 
the articles included in this review. Among these, nine 
articles focused mainly on the intervention of different 
cognitive skills (including language), six on language 
activities integrated into physical activity, six on a lexi-
cal-semantic approach, three on face-name association 
interventions, two on the use of “memory cards” during 
conversation, one on an instrumental communicative 
activity of daily living (talking on the phone) through 
the use of mnemonic assistance, one conversational 
intervention, and one on the training of the communi-
cative skills of caregivers of people with AD (Chart 1). 
Of these, only one study investigated the effects of a 
therapeutic intervention associated with pharmacologi-
cal treatment in comparison to treatment with a phar-
macological intervention alone.17 All the other articles 
only mentioned whether participants were using medi-
cation or not. 

Different cognitive rehabilitation techniques were 
used. Among the most common methods, the follow-
ing were observed: errorless learning,11,18-25 clue vanish-
ing,18,20,23 space retrieval,18,24,26 trial and error18,22 and the 
use of reminiscence (mnemonic) assistance.19,23,24,27,28 
Five of the twelve studies that used these cognitive 
techniques aimed at intervention for different cognitive 
skills (including language), three stimulated face-name 
association, two used lexical-semantic therapy and two 
made use of memory cards during conversation. 

We observed that 68.96% of the manuscripts 
reported the stage of AD included in their samples. 
Among these studies, 50% included participants at the 
mild stage of cognitive decline in AD, 36.84% mild-to-
moderate stage, 5% moderate, 5% moderate-to-severe, 
and 5% included participants at the severe stage of 
cognitive decline in AD. Notably, only one intervention 
study, which used memory cards during conversation, 
included participants at the advanced stage of AD. A 
total of 65.51% of the study samples conducted inter-
ventions with individuals who had over 10 years of edu-
cation. Only one study included individuals with a lower 
educational level of 2 to 6 years of education.29 Possible 
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beneficial effects were reported in both of these studies 
which included samples with AD at advanced stage and 
participants with lower educational levels. 

Most studies conducted interventions with a fre-
quency of two weekly sessions, and each session lasted, 
on average, for 60 minutes with sessions given during 
a period of one to four months. Five studies were clas-
sified as evidence level (EL) I (17.24%), three as EL II 
(10.34%), nine as EL III (31.03%),and twelve as EL IV 
(41.37%). Most of the papers found were classified as 
having medium-to-low scientific evidence (Chart 1). 

Regarding results obtained, we observed that the 
interventions conducted, in the case of most studies 
(79.31%), showed benefits and significant results for 
at least one communicative skill. Among the positive 
results observed were increase and/or maintenance 
effects for scores on language and communication evalu-
ations. Some 20.68% confirmed the maintenance of pos-
itive results through follow-ups after intervention; how-
ever, among these, only 16.66% compared participants 
against a control group without intervention. Among 
the main skills that showed an improvement on post-
intervention scores were naming, fluency, and conversa-
tional skills. Of the results that showed maintenance of 
skills, oral and written understanding prevailed. Among 
the studied interventions, 20.68% showed no effects, 
that is, the performance of participants declined after 
intervention. Considering the four studies classified as 
EL I, three reported improvements and one showed pre-
vailing decline (Chart 1).

Types of interventions and results according to clas-
sification were as follows.

Intervention involving several cognitive skills (including 
language). These intervention studies involved the stim-
ulation of many cognitive skills in addition to language, 
such as time-space orientation, attention, memory, 
executive function, visuospatial and problem resolution-
related skills. Out of the nine studies included, one was 
classified as EL I,29 one as EL II,26 one as EL III,30 and six 
as EL IV.11,19,20,25,31,32 The results of these studies showed 
improvement in the post-intervention performance 
of caregiver-patient interaction skills (EL I),29 verbal 
fluency (EL I, II, III and IV),25,26,29,30 face-name associa-
tion (EL II),26 semantic categorization (EL III),30 phono-
logical discrimination (EL III),30 oral understanding (EL 
III and IV),20,30,32 reading (EL IV),11,32 writing (EL IV),11,25 
naming (EL IV)11 and repetition (EL IV).20 Informa-
tion regarding the maintenance of skills was reported 
in studies with EL IV for language,19,25 articulation, 
automatic speech and written naming19,31 scores. In 

relation to the maintenance of positive effects during 
follow-ups after intervention, three studies (EL IV)20,25,32 
conducted this analysis. One indicated the maintenance 
of language results;25 two showed a decline in the effects 
after 12 months.20,32 Post-intervention improvement 
prevailed in these studies, providing evidence of the 
efficacy of this type of intervention.

Language activities integrated with physical activities. 
The studies included in this category focused on using 
language tasks associated with physical training. 
Language activities conducted ranged from conver-
sation33,34 to the use of different language stimula-
tion exercises35-37 and responses to autobiographical 
questions.37 The physical activities executed included 
walking,33,34 stretching and aerobic exercises,37 as well as 
weight resistance exercises.35,36 Out of the five studies 
included in this category, two were classified as EL I33,34 
and four as EL III.35-38 Three studies showed post-inter-
vention communicative improvements (one classified 
as ELI and the other two as EL III). The improvement 
shown in the study with EL I was related to social and 
global communicative skills.33 In the other two studies 
(EL III), the improved abilities were discourse skills.35,36 
Post-intervention maintenance of discourse, naming 
and verbal fluency skills was observed in studies classi-
fied as EL III.35,36 There was no evidence of maintenance 
of positive effects after follow-ups of this type of inter-
vention, since none of the studies conducted a follow-
up. It is noteworthy that the positive results were not 
generalized to all the participants of the samples investi-
gated in these studies. Despite the presence of improve-
ments and the maintenance of discourse skills in the 
studies referred to above, two of the studies36,37 showed 
decline in communication after intervention. In these 
studies (one classified as EL I and the other as EL III), 
post intervention performance revealed a reduction in 
the number of words and information units expressed, 
as well as a reduction in conversational concision and 
increased use of vague nouns. In addition, testing of 
linguistic skills showed deterioration in naming.36,37 

Lexical-semantic therapy. Studies that were classified 
into this category used activities such as tasks which 
requested the patient to detect semantic relationships 
between items, name figures, interpret the meaning of 
isolated words, as well as words within sentences and 
within stories. From the six studies included in this cate-
gory, two were classified as EL I,39,40 one as EL II,41 two as 
EL III21,22 and one as EL IV.42 With regard to results, four 
studies21,22,39,41 showed post-intervention improvement 
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in naming skills (EL I, II and III)21,22,39,41 and phonemic, 
verbal and semantic fluency (EL I).39,40 Only one study 
(classified as EL IV)42 showed no post-intervention 
effects, with few and insignificant changes from base-
line for naming skills and vocabulary.42 Only two studies 
investigated the maintenance of positive effects in 
follow-ups after intervention. One of these24 showed 
that participants maintained the positive effects, 
whereas the other39 showed decline over time. The posi-
tive outcomes mentioned were obtained in studies with 
EL I, II and III, providing important evidence suggesting 
the efficiency of this type of intervention.

Face-name association intervention. Three studies were 
included in this category, and the purpose of this type 
of intervention was to learn names of people. Names 
that were difficult for the patient to memorize and 
that belonged to people who were relatively close to 
them represented in photographs were selected in 
these studies. Two of the studies were classified as EL 
III18,23 and one as EL IV.24 Although the ELs are low, the 
three studies showed positive results, with significant 
improvement in face-name association skills. In rela-
tion to the maintenance of positive effects on follow-
ups after the interventions, two studies23,24 involved 
follow-ups, indicating maintenance of the results. Some 
post-intervention decline was also detected in scores; 
however, scores were greater than at pre-intervention 
baseline. 

Instrumental communicative activity of daily living.  one 
study explored progressive decline in instrumental 
activities of daily living, and focused on training 
communication in an ecological context.43 This study 
proposed an intervention in which visual and hearing 
inputs were used as mnemonic support for phone calls. 
The results indicated an increase in the average of phone 
calls made independently, given that at baseline none of 
the participants made calls independently. Although 
positive results were found, EL was classified as low 
(IV). No evidence was shown regarding the mainte-
nance of the results with a follow-up after the end of the  
intervention. 

Communicative training of caregivers. One study conducted 
this type of indirect intervention, training caregivers of 
people with AD to use communicative and mnemonic 
strategies in conversations.44 The strategies were based 
mainly on the use of signals and sentences that were 
syntactically simple, in order to reduce the repetitive 
verbal behavior of people with AD. The caregivers were 

previously trained and instructed to deploy the reduc-
tion program whenever there were repetitive verbal-
izations. The results were positive with reductions in 
repetitive verbal behavior after intervention. The study 
showed evidence of maintenance of the results in a 
follow-up after the end of the intervention; however, 
the EL of this investigation was classified as IV. 

Intervention based exclusively on conversational interaction. 
One study,17 classified as EL II, used exclusively discourse 
interaction activities among speakers with AD. In order 
to increase relevant verbal content in the discourse 
of participants with AD, the intervention focused on 
conversations about personal events. The results indi-
cated a non-significant improvement in discourse rele-
vance. Although the improvement was only slight, the 
control group with no intervention showed a significant 
decline in discourse production. Similarly, the result of 
the follow-up conducted post-intervention indicated 
maintenance of discourse scores for the intervention 
sample. Although mnemonic aids were not used in this 
study, results obtained with memory cards described in 
the study below indicate that perhaps discourse within 
this kind of conversation context may show significant 
improvement. 

Use of memory cards during conversation. Memory cards 
are materials containing photographs and short 
sentences that may be used as a mnemonic aid during 
communication between the person with AD and his 
or her communicative partner. Two studies conducted 
an intervention based on the use of memory cards.27,28 
Positive effects were obtained in these studies, such as 
increased time spent speaking on the topic, reduction in 
ambiguity, improvement in discourse and social content, 
increase in the number of statements and shifts, and a 
reduction in repetitions. However, the two studies that 
investigated this technique were classified as having 
low EL (IV). In addition, although positive results were 
obtained, the findings of both studies could not be 
generalized to all participants of the sample. Follow-
up measurements were also not conducted in order to 
verify the maintenance of effects post-intervention. 

DISCUSSION
This systematic review revealed many different types of 
intervention that may have a beneficial impact on the 
communicative skills of people with AD. Most of these 
studies had positive effects. However, studies with high 
evidence levels are only being produced on a small scale, 
and studies with medium and low scientific evidence 
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still prevail. The most common methodological limita-
tions included: small samples, lack of randomization of 
the participants in the allocation of samples and absence 
of comparison with a control group. 

The studies that showed greater levels of evidence 
were the lexical-semantic interventions and those with 
language integrated with physical activities. However, 
considering these two types of intervention, we con-
cluded that the results of the lexical-semantic approach 
showed greater reliability of efficacy. This conclusion was 
due the fact that studies that investigated the effect of 
language intervention integrated into physical activi-
ties did not always show improvements. In fact, one of 
these studies showed decline in discourse skills after 
four months of three weekly sessions of this modality. 

The intervention involving several cognitive skills 
(including language) showed predominantly benefi-
cial results, including studies with high evidence lev-
els. Although most of these studies obtained language 
improvement effects, a considerable amount obtained 
only maintenance effects while those studies that con-
ducted follow-up showed decline after a period of time. 
This type of intervention needs to be more accurately 
investigated, since low-evidence studies of this kind of 
therapy still prevail. 

There is a lack of investigation of certain types of 
intervention that yielded positive results: face-name 
association interventions, approaches that use memory 
cards during conversation, communicative training of 
caregivers and training of communicative instrumental 
activities. The small number of studies is concomitant 
with the use of low evidence level methods to investi-
gate the effects of these approaches. A larger number of 
studies that explore these interventions and the use of 
methodology that can assure higher evidence levels may 
offer better parameters to attest whether or not these 
approaches are effective. 

Similarly, interventions based exclusively on con-
versational interaction need further investigation. 
Although the evidence level of the study that used this 
approach was relatively high (II), the results in terms of 
therapeutic efficacy were not significant. It is possible 
that the short duration and the low intensity of the 
conversational intervention of this study were not suf-
ficient to produce improvement. Further studies should 
be conducted to investigate the effect of conversational 
interventions, since this type of task is ecological and 
can better capture the effects of therapy in daily life. 
However, it is known that the progress of research on 
the effects of discourse interventions faces challenges, 
since discourse tasks differ significantly, as does the type 

of analyses done. The use of standardized tasks should 
help increase evidence for this promising approach. 

In relation to the maintenance of positive results of 
language interventions over time, it is fundamental that 
further research verify the maintenance of post-inter-
vention effects by conducting follow-ups. Considering 
those studies which conducted follow-ups, the studies 
that found maintenance only slightly outnumbered 
those that found decline. However, it is not possible to 
draw solid conclusions about the duration of interven-
tion effects due to the small number of studies that con-
ducted follow-ups.

There is growing demand for attesting therapeutic 
efficiency to validate the use of clinical practices related 
to interventions to maintain or rehabilitate cognitive 
and communicative skills in dementia. It is important 
to highlight that conducting research on the effects of 
interventions on the communication of dementia pop-
ulations is a major challenge. However, professionals 
working in this area should consider that the develop-
ment and acknowledgement of communicative inter-
ventions will increase considerably with the adoption of 
carefully designed methods, which should include blind 
evaluators, investigate groups with a significant number 
of participants, and include a cognitively paired control 
sample. However, since this area of intervention is still 
in development, even studies with low evidence levels 
offer important contributions by paving the way for 
new approaches that should then be investigated more 
robustly and rigorously.

Additionally, the use of standardized tasks and mea-
sures of discourse will allow higher data accuracy and 
generalization of ecological approaches. Since it may be 
harder to capture improvements with discourse analysis, 
it is fundamental to establish clearly defined discourse 
markers. The importance of developing evaluation pro-
tocols that may encompass the complexity of commu-
nicative changes in AD is clear. In order for the effect of 
therapies to be demonstrated, it is important that ther-
apists have efficient instruments designed to measure 
changes that are highly related to daily communication. 

Global aspects of communication and quality of life 
measures related to the functionality and pleasure of 
communicating should also be considered in interven-
tion studies. There is evidence that, even in advanced 
stages of AD, there is a great emotional need for commu-
nication.45 During the entire progression of the disease, 
it is necessary for communication to be a part of life for 
people with AD. Thus, therapeutic approaches should 
also take into consideration the emotional well-being 
of subjects. We observed a major gap in the literature 
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in relation to the investigation of interventions with 
patients at advanced stages of AD. In this respect, it 
is noteworthy that therapeutic programs should focus 
not only on improving cognitive and linguistic skills 
related to communication. Intervention studies should 
also look toward possible changes in the well-being 
of patients at advanced stages of AD and their family 
members and caregivers. Additionally, research should 
invest more in investigating the efficacy of orienting 

family and caregivers on the use of verbal and non-ver-
bal communication strategies and on the adaptation of  
environments.

Author contributions. Morello ANC and Lima TM: design 
of the study, analysis of the data and intellectual contri-
bution to the writing of the manuscript. Brandão L: 
Intellectual contribution to the writing of the manu-
script.
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