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being affected in at least two cognitive domains1. 
Among the different types of existing dementias, 
Alzheimer’s disease (AD) is the most prevalent 
form in the elderly population. The AD diagnosis is 
currently made on clinical grounds and among its 
main cognitive features are the difficulties related to 
memory, language, executive functions and visual-
spatial skills1,2. According to previous studies, it is 
estimated that the frequency of AD detection will 
double every 20 years until 20403. Although the 
number of people diagnosed with AD is high, the 
pharmacological treatment does not lead to a cure. 
Therefore, there is a growing recognition of the 
need for evaluation and cognitive interventions in 
order to seek a delay in the declining process and 
an increase in the quality of life of this population.

Some studies concerning the language of 
people with AD have indicated the presence of 
difficulties in finding words, paraphasias and impair-
ments in discourse comprehension and production4. 
According to previous research, one of the variables 
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 � INTRODUCTION

Dementia is characterized by the presence of 
cognitive or behavioral symptoms that interfere in 
daily activities and represent a decline of previous 
level of functioning and performance. People 
with dementia present a cognitive deterioration, 
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subjects with AD, due to their greater effectiveness 
related to single pictures, which often elicits a 
more descriptive discourse with the occurrence of 
simple naming of the illustrated elements18,19. Only 
few studies investigate the discursive performance 
of participants with AD in narrative tasks with 
sequenced pictures20.

A study examined the the language of partici-
pants with AD20 based on four tasks with pictures 
of different types: one single picture, one sequence 
of ten related pictures and one map for a route 
description. The use of deictics (place and person) 
and nouns in the speech of AD participants was 
investigated, and it was verified that the type of deictic 
used and the use of nouns varied according to the 
task requirements. The predominance of deictics 
in the discourse of people with AD was confirmed, 
with more prevalent use of place deictics. Few 
nouns were used in the tasks; in comparison with 
healthy subjects, however, there was a greater use 
of nouns in the single picture task. After expanding 
the previous analysis and observing the possible 
existing relationships between the findings and 
the cognitive variables involved, the authors could 
conclude that the cognitive abilities are related to 
the use of deictics and nouns in discursive tasks. 
Although a greater number of correlations with 
neuropsychological variables and the use of spatial 
deictics have been observed, there were also 
relations with person deictic and nouns. Impairments 
in the auditory verbal working memory, in the visual 
working memory, in the verbal fluency and in the 
general cognitive functioning were some of the 
deficient abilities that correlated to the discursive 
variables21.

A study19 accessed the speech of people with AD 
in comparison with healthy subjects and was able to 
correlate discursive findings with cognitive variables. 
To obtain the narrative production from participants, 
a simple visual stimuli (single picture) and a complex 
visual stimuli (ordered sequence of seven pictures) 
were used. The authors could observe that the AD 
participants presented more discursive deficits in 
the single picture task. Meanwhile, the sequence of 
pictures helped participants in the temporal organi-
zation of the story. Both discursive tasks were corre-
lated with cognitive variables, although the memory, 
language and visual-spatial ability scores were 
the most discriminative ones from the cognitive 
assessments.

This study had the goal of investigating 
coherence and difficulties in the expression of 
knowledge of participants with AD in moderate and 
moderate-severe cognitive decline stages based on 
a visual stimulus. Furthermore, it aimed to inves-
tigate possible correlations between the failures of 

related to language performance in AD is education, 
since individuals with more years of study present 
better performance in this ability5.

Frequently, discourse is described as repet-
itive, with a high number of undefined terms, 
meaningless sentences, abrupt thematic changes, 
lack of coherence and informativeness, as well as 
an absence of important elements to the interlocutor 
understanding6,7. Thus, it can be stated that the 
disruption in discourse production is one of the most 
devastating impairments related to the cognitive 
damages that AD entails.

Coherence is the necessary condition for “good 
discourse production”. It sets the textual unit and 
the relationship between the significant elements, 
making the discourse comprehensible8. Coherence 
can also be defined as the semantic property of 
speech; it is what gives meaning to discourse, that 
is, it is what distinguishes a speech from an arbitrary 
set of sentences9. It is linked to the interpretation 
of each individual proposition (idea) related to the 
interpretation of other expressed propositions. Thus, 
coherence can be studied with regard to the relation 
between sequences of propositions, as it can also 
be studied as the coherence relations between 
discourse propositions and macropropositions 
(main idea). Each of these levels of analysis relates 
to two types of coherence: local and global, respec-
tively. The concepts of local and global coherence 
originate from the idea that discourse propositions 
are organized according to the macrostructure 
(main ideas) and the microstructure (less relevant 
ideas)10.

Several investigations show that the discourse of 
participants with AD presents impairments in global 
coherence, with local coherence being preserved 
until later stages of the disease11-13. However, 
there are still little research devoted to observe the 
effects of the type of discourse task over discourse 
coherence. Likewise, few studies seek to under-
stand the possible relationship between discouse 
coherence and cognitive abilities of people with AD.

Narrative tasks that use pictures to elicit speech 
seem to reduce memory demands, since the content 
of the story is accessible to the participant who is 
facing the picture14. Despite this supposed reduction 
of memory demand, research using pictures to 
induce narratives participants with AD have not 
shown that they present less empty and repetitive 
narrative discourses15,16. Discourse deficits in such 
tasks can therefore be also highly related to failures 
in the linguistic and executive systems.

The choice of discursive task is crucial, given that 
it affects the discourse genre adopted by the partic-
ipant17.Studies recommend the use of sequenced 
pictures for the induction of narrative production in 
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Neurology at Hospital Del Mar in Barcelona (Spain). 
The total sample of participants consisted of thirty-
four subjects, from which eighteen had probable 
AD and sixteen had no neurological or psychiatric 
disorders, constituting therefore the control group. 
No significant differences were found between 
the groups regarding age, education, gender and 
mother language (Table 1). All participants and 
family member from the AD group were informed 
about the procedures of the study and consented 
to participate voluntarily by signing an Informed 
Consent document.

coherence and informativeness presented and the 
cognitive performance in language and memory 
assessments.

 � METHODS

This is a quantitative cross-sectional study with a 
comparison group analysis. It was approved by the 
Ethical Committee of Clinical investigation fromIn-
stituto Municipal de Asistencia Sanitaria (CEIC-
IMAS), under the protocol number 2001/1182/l.
The study was conducted at the Department of 

Table 1 –Socio-cultural characteristic from the sample

Sex Mother Language Age Education
Female Male Spanish Catalan Mean (SD) Mean (SD)

Subjects with 
AD 83.33%a 16.66%a 50%a 50%a 79.83 (3.63)a 5.50 (2.91)a

Subjects 
without AD 81.25%a 18.75%a 56.25%a 43.75%a 79.50 (3.20)a 7.37 (3.07)a

The values followed by equal letters indicate that no significant differences were detected (p<0,05).
Kruskal-Wallis H test (age and education) and Chi-square test (sex and mother language).

The AD group was previously selected by a 
neurologist and a neuropsychologist, based on 
exams to evaluate patients’ cognitive and functional 
abilities. Patients’ AD stage was classified by 
the neurologist through the Global Deterioration 
Scale (GDS)22. Twenty AD subjects were selected 
to participate in this study, but two of them were 
excluded because they did not attend a second 
session of data collection. From the eighteen AD 
patients, two groups were formed: the first with eight 
subjects presenting a moderate cognitive decline 
(GDS 4) and, the second group with ten moderate-
severe cognitive decline subjects (GDS 5).

Twenty subjects from a parish and from a civic 
center in Barcelona were selected to participate in 
the control group. Four of them were excluded after 
completing the Mini-Mental23 and going through a 
preliminary interview: one of them had suffered a 
stroke six years ago, and the other three had low 
scores on the Mini-Mental, as well as signs of mild 
cognitive impairment. The latter were referred to the 
Neuropsychology Service at the Hospital del Mar.

The data collection took place in two moments, on 
the first moment the discursive task was performed 
and after that the neuropsychological evaluations 
were applied. To obtain discursive data, a sequence 
of pictures that illustrate the fairy tale “Little Red 
Riding Hood”24 was selected. This tale was known 
(according to family members) by all participants. 
The pictorial stimulus used consisted of an A4 paper 
sheet containing a sequence of twelve pictures 
arranged in a sequenced manner and ordered in 
time. Participants were asked to narrate the story 
of Little Red Riding Hood by looking at the pictures 
and paying attention to their order. Besides the title, 
no verbal information about actions, characters and 
scenarios from the story were provided to partici-
pants. When participants made long pauses (lasting 
three seconds or more) the examiner only called 
their attention to the pictures and asked questions 
about the actions of the illustrated characters. This 
task was recorded and later transcribed by Spanish 
native speakers.
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The language skills assessed were the verbal 
comprehension, the lexical-semantic system and 
the ability to detect detailed semantic relations 
through the Token tests25, The Boston Naming Test 
(BNT)26 and Pyramids and Palm Trees27respectively. 
The memory systems related to speech production 
evaluated were the short-term memory, the working 
memory and the episodic memory through the tests 
of Digit Span28, Digit Ordering29, Episodic Memory 
for Barcelona Test30 and Autobiographical Memory 
Interview (AMI)31 respectively. The application and 
punctuation procedures were the same contained in 
the manuals of these tests.

For data analysis, the nonparametric Kruskal-
Wallis H test was used for comparing the three groups 
(control, GDS 4 and GDS5); the Mann-Whitney 
test to compare only the AD group and the control 
group; the Spearman correlation coefficient test to 
investigate the possible correlations between the 
measures of neuropsychological tests performance 
and the speech variables.  The statistical analyses 
were mainly conducted through SPSS, although the 
BIOSTAT was also used specifically for the multiple 
comparisons between each group on the Kruskal-
Wallis and Friedman test. We adopted the signifi-
cance levels of 5% and 1%.

 � RESULTS

Global and local coherence

Differences between the groups
The Kruskal-Wallis H test demonstrated that 

global coherence scores from the control group 
(N=16) differed significantly (χ2=16,00; p<0,001) 
from the scores of the GDS4 group (N=8) and the 
GDS 5 group (N=10). In other words, the global 
coherence is significantly affected even in people 
with AD in a moderate stage. As to the local 
coherence, it is observed that the groups with AD 
differed significantly from each other (χ2=18,50; 
p<0,001) and in comparison with the control group, 
with a worse performance in the participants with a 
moderate-severe cognitive decline (Table 2).

For the analysis of the speech transcripts, the 
speech emissions were first divided into proposi-
tions and the analysis was made in terms of number 
of propositions and propositional relationships. A 
proposition consists of a predicate followed by its 
arguments. The predicate is usually expressed by a 
verb or adjective and arguments are usually nouns 
that serve as object or agent. The analysis criteria 
are displayed below:

Global coherence
It is assessed by the analysis of the relationship 

between the meaning of each proposition and 
the global topic proposed by the interviewer. 
Propositions directly related to the topic were scored 
as 1.0; propositions indirectly related to the topic 
were scored as 0.5; and proposition unrelated to the 
topic were scored as 0.0. The final score for global 
coherence was calculated by dividing the sum of 
scores of each proposition by the total number of 
propositions in each speech.

Local coherence
It is analyzed by assessing the semantic 

connection of each proposition in relation to the 
previous one. Conditional and functional relations 
were scored as 1.0; and the lack of semantic 
relations between propositions was scored as 0.0. 
The final score of local coherence was calculated 
by dividing the sum of scores by the total number of 
possible relationships between propositions.

Failures in knowledge expression 
The failures are quantified and classified in: (1) 

presence of knowledge gaps in speech, that is, 
lack of information relevant to understanding the 
interlocutor; and (2) expression of unnecessary 
knowledge, that is, unnecessary repetition of ideas. 
In every passage in which one of these items was 
perceived a score 1.0 was given, with a score of 
such pragmatic deficit equivalent to the sum of the 
points.

In the second phase of data collection, the 
neuropsychological evaluations were conducted. 
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Correlations with cognitive variables (sample 
with AD)

All neuropsychological assessments were corre-
lated with the global coherence scores, with the 
exception of the Digit Span task. With regard to local 
coherence, all cognitive variables were correlated, 
with mostly strong associations (see Table 3).

In order to investigate possible dissociations 
between local and global coherence, the differences 
between local and global coherence scores were 
tested using the Wilcoxon test to make compar-
isons. Low scores for both types of coherence 
were observed. There were also no significant 
differences between the global coherence and the 
local coherence in the speech of the control group 
participants.

Table 2 – Differences between groups related to the global and local coherence 

GDS 4
Mean (SD)

GDS 5
Mean (SD)

Controls
Mean (SD)

Global coherence 44.96 (31.64)a 20.63 (24.74)a 81.23 (14.68)b
Local Coherence 56.57 (20.86)c 27.79 (27.10)d 83.98 (11.21)e

The values followed by distinct letters represent significant differences between groups (p<0,001).
Kruskal-Wallis H test

Table 3 – Correlations between global and local coherence scores and cognitive assessments scores

Global Coherence Local Coherence
Token Test 0.67** 0.76**
Boston Naming Test 0.77** 0.63**
Pyramids and Palm Trees 0.74** 0.78**
Digit Span 0.47 0.64**
Digit Ordering 0.65* 0.75**
Free recall Barcelona Test 0.75** 0.73**
Cued recall Barcelona Test 0.78** 0.69**
Autobiographical Memory Interview (EMA) 0.73** 0.75**

The values followed by * represent significant differences between groups with p<0,05 and by ** with p<0,01.
Spearman correlation coefficient

Failures in knowledge expression
As demonstrated in Table 4, the groups with AD 

differed significantly from the control group as to the 
presence of failures in knowledge expression (χ2= 
12.62; 2; p<0.05). By isolating the variables that 
constituted the discursive variable, it was observed 

that the “lack of information” variable, along with 
the “repetition of ideas” were the most sensible 
discursive markers to identify significant differences 
between the speechof the individuals with AD and 
the speech of the subjects without AD.

Table 4 – Differences between groups related to the failures in knowledge expression 

Deficit in knowledge 
management

GDS 4
Mean (SD)

GDS 5
Mean (SD)

Controls
Mean (SD)

Total score 13.00 (12.00)a 5.87 (4.61)a 1.86 (2.16)b
Information gaps 10.66 (13.36)a 4.87 (3.18)a 1.53 (1.68)b
Information repetition 2.33 (2.65)a 1.00 (2.13)ab 0.33 (0.72)b

The values followed by distinct letters represent significant differences between groups (p<0,05).
Kruskal-Wallis H test
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demonstrates that the measure of local coherence 
using this discourse task can be used as an efficient 
marker to demonstrate the severity of the disease.

As for the cognitive scores, several correlations 
with global and local coherence were verified. With 
the exception of the Digit Span task, which did 
not correlate to global coherence, the remaining 
cognitive tasks correlated with these discourse 
measures. These data indicate that the production 
process of narrative with sequential pictures involves 
interactions with several mental abilities. This visual 
cued task seems to require considerable integration 
of the cognitive processes in narrative production. 
Thus, the results of this study corroborate the idea 
that the discourse production system cannot be 
understood only as an arbitrary linguistic system, 
isolated and separated from the non-linguistic 
substrate34.

The lack of correlation between the global 
coherence and the Digit Span task, and the corre-
lation with the Digit Ordering task confirms the idea 
that the global coherence is a discursive property 
much more related to working memory, requiring the 
participant to plan his speech directing his attention 
to the relevant cues in the picture, while keeping in 
memory what has already been said and reacting 
appropriately to the dialogical cues. It is possible that 
the central executive system of working memory is 
easily overwhelmed in trying to extract a global and 
local meaning from the sequential illustrations for an 
online construction of a mental model.

Besides the verbal comprehension, working 
memory and episodic memory, the semantic system 
seems to be widely involved in discourse global 
processing. The progressive deterioration of the 
long-term memory in the early stages of AD leads 
to losses of semantic knowledge. This decline, as 
well as working memory deficits, interact with diffi-
culties in establishing meaning relations in a more 
global sense, which would provide meaning to the 
discourse as a whole13.

The discursive difficulties observed were 
probably influenced by the complexity of the visual 
input used, which consisted of a stimulus with twelve 
figures in temporal sequence. This complexity 
of the task stimulus may have caused the low 
scores in local coherence, which is not commonly 
observed in the discourse of individuals in early and 
moderate stages of AD33. A study35 also showed that 
characteristics that are also rarely observed in the 
language of people with early stages of AD, such 
as the presence of a large number of paraphasias, 
were triggered by a task that consisted in the 
description of a complex pictorial stimulus and not 
by the description of a simple pictorial stimulus. The 
number of observed language deficits was greater 

Despite finding differences between the number 
of repetitions expressed by the GDS 4 participants 
and the control group participants, differences 
between groups were not observed when calcu-
lating the ratio between the repetitive ideas and 
the total of ideas of each individual. Considering 
this ratio, the controls presented on average 0.02 
(SD=0.02) repetitions; subjects from the GDS 4 
group presented on average 0.07 (SD=0.04) repeti-
tions; and subjects from the GDS 5 presented on 
average 0.09 (SD=0.17) repetitions. The number of 
expressed ideas from each group differed signifi-
cantly (χ2=11.37; 2; p<0.01). The subjects from the 
control group expressed more ideas (Mean=37.93; 
SD=20.20) than the AD group, and the subjects 
from the GDS4 group (Mean=28.83; SD=10.30) 
expressed more ideas than those on the GDS 5 
(Mean=12.87; SD=10.02).

 � DISCUSSION

The scores for global coherence from the GDS 4 
and GDS 5 groups were significantly lower than the 
control group scores. The results confirm the findings 
of studies that investigated global coherence and 
topic changes in AD discourse12,13. These results 
corroborated with the idea that there may be a 
macrostructural disorder that affects the discourse 
of individuals with AD already in the beginning of the 
disease11.

The pictorial stimulus used in the task seemed 
to offer considerable challenges to the production 
of globally coherent discourse by the participants 
with AD. This result agrees with the fact that it 
seems necessary to access a rich supply of world 
knowledge to produce discourses endowed with 
greater global coherence in narratives based on 
sequences of pictures32.

Local coherence were affected in the discourse 
of participants with AD, even those who were in the 
GDS 4 stage of Alzheimer’s disease. Therefore, 
the ability to produce discourse endowed with local 
coherence also appears to be considerably affected 
in AD subjects. This result contradicts the idea of 
a preservation of this ability in contrast with the 
global coherence decline widely observed in other 
studies11-13,33. This finding may be explained by the 
sensitivity of the discursive task used, because 
in autobiographical discourse tasks without the 
support of pictures, local coherence seems to be 
preserved33. In addition to the fact that the findings 
detected local coherence deficits, it was possible to 
observe an evident local coherence decline in the 
different disease stages. Local coherence scores 
from the GDS 5 participants were significantly lower 
than the scores from the GDS 4 participants. This 
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a variety of cognitive functions that are involved in 
pragmatic processes.

The topic changes in the discourse of subjects 
with AD seem to consist of strategies that indicate 
the maintenance of flexibility in the communicative 
system of those individuals40. It seems to be more 
important to analyze the discursive patterns than the 
linguistic deficits, considering that a great number 
of compensatory communication strategies can be 
used by  individuals with AD in  moderate stages 
of cognitive decline. Neuropsychology is increas-
ingly adopting the idea that a particular difference 
observed in patients with cognitive impairments 
can represent not a deficit per se, but a strategy 
used to compensate a deficit. Viewed from this 
perspective, topic changes are used by subjects 
with AD to compensate the difficulty to activate new 
information about the same topic. In order to keep 
the conversational turn, the speaker with AD uses 
the discursive processing flexibility to activate other 
themes. 

The results obtained in the present investigation 
agree with the findings of other studies that used 
pictorial stimulus tasks to investigate discourse 
in AD. However, we alert to the fact that this data 
should not be interpreted to generalize the discursive 
performance of people with AD in all tasks, because 
the tasks that do not rely on pictures show different 
results34, and the ones that use a single pictorial 
stimulus also present differences when compared 
to the use of complex visual stimuli18-20. The inter-
pretative process varies according to the type of 
picture19.

The data demonstrates that sequential visual 
cued discourse tasks are very sensible to detect 
discourse deficits in AD. They involve several 
cognitive processes related to discourse production. 
Thus, it is important to highlight the utility of this kind 
of discourse tasks for the detection of AD, since it 
seems to emphasize the discursive deficits that may 
appear in a more discrete way in other discursive 
tasks33. We suggest this type of task to be used 
in screening procedures for the detection of the 
vulnerabilities in the language production system of 
patients with AD. We also highlight the need for the 
creation of other instruments to assess discourse 
through sequential pictures, avoiding childish 
nature, and which could facilitate subjects to take 
advantage of an already known episodic scheme 
at least partially preserved in memory. Besides 
that, more studies are necessary to increase the 
knowledge about the possible role that those tasks 
can play in the language intervention of AD patients.

in the complex pictorial task, which may indicate 
that it is more sensitive to show differences between 
subjects with initial AD and older adults without 
dementia.

The results from the present study suggest that 
the use of sequential picture tasks can require 
mental processes impaired by subjects with AD. The 
interpretation of a pictorial stimulus, for example, 
has the direct participation of linguistic processes 
that operate in the visual perception organization. 
Alzheimer’s disease compromises the relationship 
between the visual cognitive and linguistic 
processes, preventing the construction of meaning 
from organizing the visual-perceptual field36.

Among the findings related to the deficits in 
knowledge management, the repetitions were more 
frequent in the GDS4 group. This can be explained 
by the fact that those participants spoke more 
during the discursive task than the GDS5 group. 
Some studies suggest the predominance of repeti-
tions of ideas in the discourse of individuals with 
AD7,14,15, although, one study37 has observed that 
the repetition of ideas was more frequent in partici-
pants with early stages of AD than in participants 
with more advanced AD. This finding can indicate 
that repetitions are actually discourse strategies7. 
However, the authors pointed out that the repetition 
of ideas could be considered perseverations related 
to the attention deficit of AD patients. In this case, 
AD participants repeated propositions because 
they were failing to inhibit previously activated 
ideas38. It is known that AD causes deficits in the 
executive functions, such as inhibition39, however, 
this cognitive ability was not assessed in the present 
study, which is one of its limitations. 

Particularly, more information gaps were 
observed in the discourse of subjects with AD than 
in the control group. The lack of an information 
element is the cohesion variable which is more 
related to discourse deficits of subjects with AD13.

Some studies suggest that the deficits in the 
management of the discursive topic seem to 
be associated with problems in the pragmatic40, 
linguistic4 and cognitive19 domains. The pragmatic 
domain, though implicit in the discursive task, was 
not separately assessed as part of the neuropsycho-
logical battery used in the present study. The lack 
of assessments of the pragmatic abilities such as 
the inferential ability, the comprehension of indirect 
speech acts, and metaphor interpretation can also 
be considered one of the limitations of this study. 
However, the data obtained contradict the idea that 
the global coherence problems are exclusively of 
linguistic nature. The ability to produce global and 
local coherent discourses seems to be related to 
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discourse characteristics of AD participants corre-
lated with their cognitive abilities. The GDS 4 group 
and the GDS 5 group differed from each other with 
respect to local coherence. These findings can 
contribute to expand and to deepen the methods 
of early detection, evaluation and intervention of 
discursive disorders in people with AD.

 � CONCLUSION

The results from this study revealed that AD 
subjects presented lower coherence scores when 
compared to subjects without AD. Subjects with AD 
also presented failures in knowledge expression in 
comparison with subjects without dementia. The 
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