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Language and communication
non-pharmacological interventions
in patients with Alzheimer’s disease:
a systematic review

Communication intervention in Alzheimer

Aline Nunes da Cruz Morello?, Tatiane Machado Lima’, Lenisa Brandao?

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 INTERVENGOES DA COMUNICAGAO NA DOENGA DE ALZHEIMER: UMA REVISAO SISTEMATICA. INTERVENGAO
DE COMUNICAGAOQ EM ALZHEIMER

RESUMO. A doenca de Alzheimer (DA) compromete consideravelmente as habilidades de comunicag&o. As mudancas de
idioma se tornam mais proeminentes a medida que a doenca avanca. A deterioragdo da linguagem e da cognicdo reduz
a capacidade de manter conversas, o que tem um impacto negativo na interacéo social. Objetivo: Realizar uma revisdo
sistemadtica da literatura para artigos que denunciam intervencdes focadas na linguagem e comunicacdo de pessoas
com DA sem uso de medicagdo. Métodos: Realizamos uma pesquisa usando as palavras-chave doenga de Alzheimer,
linguagem, comunicagdo, cognigado, intervengdo cognitiva, reabilitacdo e terapia, e seus correspondentes termos em
portugués e espanhol, nas bases de dados SciELO, LILACS, PubMed e PsychINFO. Analisamos os estudos de intervengao
publicados de 1993 a 2016 que envolveram estimulacdo de habilidades linguisticas e / ou comunicagdo com resultados
quantitativos pré e pos-intervengdo e cujas amostras incluiram pelo menos 50% com diagnostico de DA provavel.
Os estudos foram analisados e classificados em quatro niveis de evidéncia, de acordo com 0s critérios descritos na
literatura. Resultados: Vinte e oito artigos foram incluidos. A maioria dos projetos tinha evidéncias cientificas de médio

This study was conducted at the Universidade Federal do Rio Grande do Sul, RS, Brazil.

'Instituto de Psicologia, Universidade Federal do Rio Grande do Sul — UFRGS — Porto Alegre, RS, Brazil. 2Departamento de Salde e Comunicagdo Humana, Univer-
sidade Federal do Rio Grande do Sul — UFRGS — Porto Alegre, RS Brazil.

Aline Nunes da Cruz Morello. Instituto de Psicologia — Ramiro Barcelos, 2600 / 1° andar / sala 112 — 90035-003 Porto Alegre RS — Brazil. E-mail: alinecruz.
fono@gmail.com

Disclosure: The authors report no conflicts of interest.

Received June 22, 2017. Accepted in final form August 04, 2017.

Morello et al. Non-pharmacological interventions in AD 227



B Dement Neuropsychol 2017 September;11(3):227-241

a baixo. A maioria das interveng6es mostrou beneficios para pelo menos uma linguagem ou habilidade comunicativa.
Oito tipos de intervengoes emergiram da andlise dos estudos. Pesquisas adicionais com maiores niveis de evidéncia sdo
recomendadas na investigagao de intervengdes focadas em linguagem e habilidades de comunicagéo de pacientes com
deméncia. Conclusao: Estudos com altos niveis de evidéncia sobre o tema investigado estdo sendo conduzidos apenas
em pequena escala. Duas técnicas de intervencdo parecem ser efetivas: abordagens lexical-semanticas e intervencoes
que funcionam com diferentes habilidades cognitivas (incluindo linguagem).

Palavras-chave: comunicagao, linguagem, reabilitacdo, doenca de alzheimer, revisdo.

INTRODUCTION

A. lIzheimer’s disease considerably compromises com-

unication 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.! 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.>? Sentences produced may have reduced complexity
and discrete grammatical errors.*® During the moder-
ate stage, discourse becomes increasingly affected with
circumlocutions and repetitions.® Coherence is highly
affected, with reduced conversational turns,” sudden
topic shifts® and, in moderately severe stages, a lack of
awareness of mistakes in conversations is observed.?
At advanced stages, AD patients may reach complete
mutism.! Communication deficits are strongly related
both with decline in the semantic system™® and with
extra-linguistic cognitive deficits.® Deterioration of
language and cognition reduces the ability of holding
conversations, which has a negative impact on social
interaction.’

Pharmacological treatment does not arrest brain
deterioration, although currently available treatments
seek to promote some cognitive maintenance and
reduction in behavioral symptoms.* 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.” Neuropsychological interventions
promote the use of compensatory strategies, training
of cognitive skills and adaptation to permanent losses.*®

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.*** In addition, there is a gap in
the literature in relation to surveying the scientific cri-

228 Non-pharmacological interventions in AD Morello et al.

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.*

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. Doenca de Alzheimer, linguagem, comuni-
cagdo, cognigdo, cognitiva, intervengdo, reabilitagdo and
terapia. Enfermedad de Alzheimer, lenguaje, comuni-
cacion, cognicion, intervencion, rehabilitacion 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



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.’® 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-
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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.’” 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-

11,1825

ing were observed: errorless learning, clue vanish-

ing,'8%23 gpace retrieval,'®**? trial and error'®* and the
use of reminiscence (mnemonic) assistance.®?32427.28
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.? Possible

Morello et al. Non-pharmacological interventions in AD 229
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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
ELT, 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 1,?° one as EL II,?® one as EL III,*° and six
as EL V111920253132 The yesults of these studies showed
improvement in the post-intervention performance
of caregiver-patient interaction skills (EL I),* verbal
fluency (EL L, II, IIT and IV),>?6230 face-name associa-
tion (EL II),?® semantic categorization (EL III),* phono-
logical discrimination (EL III),*® oral understanding (EL
IIT and IV),?0%32 yeading (EL V), writing (EL V),
naming (EL IV)™ and repetition (EL IV).** Informa-
tion regarding the maintenance of skills was reported

in studies with EL IV for language,’®* articulation,
automatic speech and written naming'®* scores. In
230 Non-pharmacological interventions in AD Morello et al.

relation to the maintenance of positive effects during
follow-ups after intervention, three studies (EL [V)202>32
conducted this analysis. One indicated the maintenance
of language results;* two showed a decline in the effects
after 12 months.*** 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-
sation®*? to the use of different language stimula-
3537 and responses to autobiographical
questions.*” The physical activities executed included
walking,*** stretching and aerobic exercises,*” as well as
weight resistance exercises.’®*¢ Out of the five studies
included in this category, two were classified as EL I**3
and four as EL II1.33 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.®® In the other two studies
(EL 11I), the improved abilities were discourse skills.®>3¢
Post-intervention maintenance of discourse, naming
and verbal fluency skills was observed in studies classi-
fied as EL I11.35% 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

tion exercises

studies referred to above, two of the studies®**” 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.**’

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 [,***° one as EL II,* two as
EL ITIT***2 and one as EL IV.*? With regard to results, four

studies*?*3%4! showed post-intervention improvement
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in naming skills (EL I, IT and III)?**%*! and phonemic,
verbal and semantic fluency (EL I).3*° Only one study
(classified as EL IV)*? showed no post-intervention
effects, with few and insignificant changes from base-
line for naming skills and vocabulary.* Only two studies
investigated the maintenance of positive effects in
follow-ups after intervention. One of these** showed
that participants maintained the positive effects,
whereas the other® showed decline over time. The posi-
tive outcomes mentioned were obtained in studies with
ELI, Il 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
II1'8% and one as EL IV** 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 studies®?
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.

involved

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.*® 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.** 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
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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," 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.?”*
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



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
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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.” 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. Branddo L:
Intellectual contribution to the writing of the manu-
script.

REFERENCES
1.

Verma M, Howard RJ. Semantic memory and language dysfunction
in early Alzheimer’s disease: a review. Int J Geriatr Psychiatry. 2012;
27:1209-17.

2. Soares CD, Brandéo L, Lacerda MC. Linguagem e discurso na doenga
de Alzheimer. In: Caixeta L, cols. Doenga de Alzheimer. Porto Alegre:
Artmed;2012:157-74.

3.  LiraJO, Ortiz KZ, Campanha AC, Bertolucci PHF, Minett TSC. Microlin-
guistic aspects of the oral narrative in patients with Alzheimer’s disease.
Int Psychogeriatr. 2011;23(3):404-12.

4.  Kempler D, Goral M. Language and dementia: neuropsychological
aspects. Annu Rev Appl Linguist. 2008;28:70-90.

5. Altmann LJP, Kempler D, Andersen ES. Speech errors in Alzheimer’s
disease: reevaluating morphosyntatic preservation. J Speech Lang Hear
R. 2001;44:1069-82.

6. Dijkstra K, Bourgeois MS, Allen RS, Burgio LD. Conversational coher-
ence: discourse analysis of older adults with and without dementia. J
Neurolinguist. 2004;17:263-83.

7. Branddo L, Parente MAMP, Pefia-Casanova J. Turmnos e atos de
fala do interlocutor de pessoas com doenca de Alzheimer. ReVel.
2008;6(11):1-32.

8. Brandao L, Parente MAMP, Pefia-Casanova J. Estratégias comunica-
tivas de pessoas com doenga de Alzheimer. Psicol Reflex Crit. 2010;
23(2):308-16.

9.  Brandao L. Discurso e cogni¢gdo em duas variantes da deméncia fronto-
temporal e na doenca de Alzheimer. Neuropsicologia Latinoamericana.
2010;2(1):11-24.

10.  Woodward M. Aspects of communication in Alzheimer’s disease: clinical
features and treatment options. Int Psychogeriatr. 2013;25(6):877-85.

11.  Avila R. Resultados da reabilitagao neuropsicolégica em paciente com
doenca de Alzheimer leve. Rev Psig Clin. 20083;(4):139-46.

12.  Gindri G, Frison TB, Oliveira CR, Zimmermann N, Netto TM, Landeira-
Fernandez J, et al. Métodos em reabilitacdo neuropsicologica. In:
Landeira-Fernandez J, Fukusima SS (Org.). Métodos em neurociéncia.
Barueri - SP: Manole; 2012:343-75.

13.  Pontes LMM, Hibner MMC. A reabilitagdo neuropsicoldgica sob a ética
da psicologia comportamental. Rev Psiq Clin. 2008;35(1):6-12.

14. Egan M, Bérubé D, Racine G, Leonard C, Rochon E. Methods to
enhance verbal communication between individuals with Alzheimer’s
disease and their formal and informal caregivers: a systematic review.
Int J Alzheimers Dis. 2010;2010. pii: 906818.

15.  Manzine PR, Pavarini SCI. Cognitive rehabilitation: literature review based
on levels of evidence. Dement Neuropsychol. 2009;3(3):248-55.

16. Cicerone KD. Principles in evaluating cognitive rehabilitation research.
In: Stuss DT, Winocur G, Robertson IH. Cognitive neurorehabilitation:
evidence and application. New York: Cambridge University Press; 2008.

17.  Chapman SB, Weiner MF, Rackley A, Hynan LS, Zientz J. Effects of
cognitive-communication stimulation for Alzheimer’s disease patients
treated with donepezil. J Speech Lang Hear R. 2004;47:1149-63.

18. Bier N, Linden MV, Gagnon L, Desrosiers J, Adam S, Louveaux S et al.
Face-name association learning in early Alzheimer’s disease: a compar-
ison of learning methods and their underlying mechanisms. Neuropsy-
chol Rehabil. 2008;18(3):343-71.

19. Bottino CMC, Carvalho 1AM, Alvarez AMMA, Avila R, Zukauskas PR,
Bustamante SEZ. Reabilitagdo cognitiva em pacientes com doenga de
Alzheimer. Arq Neuropsiquiatr. 2002;60(1):70-9.

20. Abrisqueta-Gomes J, Canali F, Vieira VLD, Aguiar ACP, Ponce CSC,

240 Non-pharmacological interventions in AD Morello et al.

Brucki SM et al. A longitudinal study of a neuropsychological rehabilitation
program in Alzheimer’s disease. Arg Neuropsiquiatr. 2004;62(3-B):778-83.

21. Rothi LJG, Fuller R, Leon SA, Kendall D, Moore A, Wu SS et al. Errorless
practice as a possible adjuvant to donepezil in Alzheimer’s disease. J Int
Neuropsychol Soc. 2009;15(2):311-22.

22. Noonan KA, Pryer LR, Jones RW, Burns AS, Ralph MAL. A direct
comparison of errorless and errorful therapy for object name relearning
in Alzheimer’s disease. Neuropsychol Rehabil. 2012;22(2):215-34.

23. Clare L, Wilson BA, Carter G, Roth |, Hodges JR. Relearning face-
name associations in early Alzheimer’s disease. Neuropsychology.
2002;16(4):538-47.

24. Clare L, Wilson BA, Carter G, Hodges JR. Cognitive rehabilitation as a
component of early intervention in Alzheimer’s disease: a single case
study. Aging Ment Health. 20083;7(1):15-21.

25. Tsantali E, Economidis D. Implications of a longitudinal cognitive
intervention program in mild Alzheimer’s disease. Arch Psychiatr
Nurs. 2014;28(2):128-34.

26. Davis RN, Massman PJ, Doody RS. Cognitive intervention in Alzheimer’s
disease: a randomized placebo-controlled study. Alzheimer Dis Assoc
Disord. 2001;15(1):1-9.

27. Mcpherson A, Furniss FG, Sdogati C, Cesaroni F, Tartaglini B, Lindesay J.
Effects of individualized memory aids on the conversation of persons with
severe dementia: a pilot study. Aging Ment Health. 2001;5(3):289-94.

28. Bourgeois MS. Effects of memory aids on the dyadic conversations of
individuals with dementia. J Appl Behav Anal. 1993;26(1):77-87.

29. Quayhagen MP, Quayhagen M, Corbeil RR, Hendrix RC, Jackson JE,
Snyder L, et al. Coping with dementia: evaluation of four nonpharmaco-
logic interventions. Int Psychogeriatr. 2000;12(2):249-65.

30. Cipriani G, Bianchetti A, Trabucchi M. Outcomes of a computer-
based cognitive rehabilitation program on Alzheimer’s disease patients
compared with those on patients affected by mild cognitive impairment.
Arch Gerontol Geriatr. 2006;43:327-35.

31. Oullell N, Bruna O, Puyuelo M. Intervencion neuropsicolégica y Del
lenguaje em La enfermedad de Azlheimer. Descripcion de um caso
clinico. Rev Logop Foniatr Audiol. 2006;26(4):231:8.

32. Ramstrom I. Linguistic development in Alzheimer’s disease: 12 months
language training including use of a personal computer system — a pilot
study. Dev Neurorehabil. 2011;14(3):156-63.

33. Cott CA, Dawson PA, Sidani S, Wells D. The effects of a walking/
talking program on communication, ambulation, and functional status
in residents with Alzheimer’s disease. Alzheimer Dis Assoc Disord.
2002;16(2):81-7.

34. Tappen RM, Williams CL, Barry C, DiSesa D. Conversation intervention
with Alzheimer patients: increasing the relevance of communication. Clin
Gerontol. 2002;24(3-4):63-75.

35. Arkin S. Language-enriched exercise plus socialization slows cogni-
tive decline in Alzheimer’s disease. Am J Alzheimers Dis Other Demen.
2007;22(1):62-77.

36. Mahendra N, Arkin S. Effects of four years of exercise, language, and
social interventions on Alzheimer discourse. J Commun Disord. 2003;
36:395-422.

37. Arkin SM. Alzheimer’s rehabilitation by students: interventions and
outcomes. Neuropshychol Rehabil. 2001;11(3-4):273-317.

38. Rue LA, Felten K, Turkstra L.Intervention of Multi-Modal Activities for
Older Adults With Dementia Translation to Rural Communities. Am J
Alzheimers Dis Other Demen. 2016;30(5):468-77.



39.

40.

49,

42.

Jelcic N, Cagnin A, Meneghello F, Turolla A, Ermani M, Dam M. Effects
of lexical-semantic treatment on memory in early Alzheimer’s disease: an
observer-blinded randomized controlled trial. Neurorehabil Neural Repair.
2012;26(8):949-56.

Jelcic N, Agostini M, Meneghello F, Busse C, Parise S, Galano
A, Tonin P, Dam M, Cagnin A. Feasibility and efficacy of cognitive
telerehabilitation in early Alzheimer’s disease: a pilot study. Clin Interv
Aging. 2014;24;9:1605-11.

Ousset PJ, Viallard G, Puel M, Celsis P, Démonet JF, Cardebat D. Lexical
therapy and episodic word learning in dementia of the Alzheimer type.
Brain Lang. 2002;80:14-20.

Montagut N, Sanchez-Valle R, Castellvi M, Rami L, Molinuevo JL.

43.

44,

45.

Dement Neuropsychol 2017 September;11(3):227-241 W

Reaprendizaje de vocabulario. Andlisis comparativo entre um caso
de demencia semantica y enfermedad de Alzheimer com afectacion
predominante del lenguaje. Rev Neurol. 2010;50(3):152-6.

Perilli V, Lancioni GE, Singh NN, O’Reilly MF, Sigafoos J, Cassano G et
al. Persons with Alzheimer’s disease make phone calls independently
using a computer-aided telephone system. Res Dev Desabil. 2012;33:
1014-20.

Bourgeois MS, Burgio LD, Schulz R, Beach S, Palmer B. Modifying
repetitive verbalizations of community-dwelling patients with AD. Geron-
tologist. 1997;37(1):30-9.

Astell AJ, Ellis MP. The social function of imitation in severe dementia. Inf
Child Dev. 2006;15:311-19.

Morello et al. Non-pharmacological interventions in AD 241



