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Abstract

This paper reports on how persons with mild cognitive impairment (MCI) perform on
two types of narrative tasks compared to a group of healthy controls (HC). The first
task is a widely used picture description task and the other task is a more complex
discourse task. Since the latter task puts higher demands on cognitivelinguistic skills, as
seen in previous research, we expected this task to be more efficient in discriminating
between the two groups. The results confirm this hypothesis.

Key words: mild cognitive impairment, dementia, narrative language

Introduction

Dementia is a neurodegenerative disorder that is increasing in prevalence as the
global population ages. Mild cognitive impairment (MCI) is a condition that is
regarded as a stage preceding dementia (Reisberg & Gauthier 2008). Linguistic
analysis has shown great potential in identifying early signs of dementia, since
the disorder negatively affects language production at all levels (Lancashire &
Hirst 2009). Although linguistic features are more successful in identifying
persons with clinically manifest dementia than persons with MCI (see e.g.
Lépez-de Ipifia et al. 2013), a deterioration in both vocabulaty and syntax can
be seen several years before a dementia diagnosis (Le et al. 2011). However,
differences between healthy controls and persons with MCI are subtle and
sometimes difficult to capture (Lundholm Fors et al. 2018; Fraser et al. 2018).

Research has shown that persons with MCI need complex tasks in order for
their linguistic difficulties to become evident, as they are able to compensate for
their linguistic deficits to some extent (Mueller et al. 2018). Fleming (2014) used
a so-called ‘planning task’ to elicit complex discourse. Although this task is
suggested to be more sensitive to language decline than a picture elicited
narrative, no study has yet to our knowledge compared the two types of tasks
for this population. Hence, the purpose of this paper is to present and compare
some preliminary results of the linguistic analyses on the two tasks.

Method

Participants

A total of 23 patients with MCI and a group of healthy controls (HC; n= 34)
participated in the study. A significant difference between the groups was seen
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in the Mini Mental State Examination (a test of cognitive functioning), but not
on age (mean age in years: MCI: 71.7, HC: 69.2) or education (mean education
in years: MCI 13.9, HC 13.3). Detailed inclusion and exclusion criteria are
described in Kokkinakis et al. (2017). The study was approved by the local
ethical committee review board (reference number: 206-16, 2016).

Data and statistical analyses

The tasks consisted of a picture desctiption task and a narrative discourse task.
The aim of the picture description task was to describe the Cookie theft picture
(from BDAE; Goodglass & Kaplan, 1983). The discourse task is modelled on
the “Trip to New York’ task described in Fleming (2014). In brief, the
participants were asked to describe how they would prepare for and execute a
trip to Stockholm. The audio recordings were manually transcribed and
automatically annotated using Sparv (Borin et al. 2016). Alignment of the audio
recordings and transcriptions was made using Webmaus (Kisler et al. 2017),
with post-corrections done manually.

Since a recent review (Filiou 2019) suggested outcome measures should
include aspects of speech production, fluency and semantics, both tasks were
analysed and compared on production length (number of words and number of
sentences), pronoun use (pronoun index i.e. pronoun / pronoun + nouns), and
some aspects of fluency (ratio of false start to number of words and ratio of
fillers to number of words). To investigate differences between participants
with MCI and HC we compared the groups using a MANOVA with the above-
mentioned variables as dependent variables.

Results

In the cookie theft task, the groups showed no significant differences (F(5,
50)=0.47, p = 0.80), whereas the groups differed on their performance on the
planning task (F(5, 50)=2.68, p = 0.03); see details in table 1. The groups
predominantly differed on aspects of productivity, where the MCI group
produced fewer words and a smaller number of sentences than the HC group.
Although the MCI group had a higher pronoun index and a lower false start
ratio than the HC group in the planning task, these differences were not
statistically significant. The number of fillers relative to the number of words
did not differ between the groups.

Table 1. Comparison of the two groups on Cookie theft and Planning task.

Cookie theft Planning task

MCI [HC sig. IMCI  |HC sig.
Words (n) 142.0 |172.7 |ns [3254 (4264 [t=5.8,p=0.019
Sentences (n) 11.5 12.7 ns |22.8 30.7 t = 8.18, p = 0.006
Pronoun index 0.36 0.36 ns [0.55 0.58 n.s
False start ratio 0.005 ]0.005 |n.s [0.006 ]0.01 n.s.
Fillers ratio 0.02 0.02 ns [0.03 0.03 n.s.
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Discussion

Whereas the chosen linguistic features did not reveal any differences when
comparing the performance of persons with MCI and HC on the cookie theft
task, the analysis of the planning task reveals a significant difference between
the two groups. This supports the hypothesis that the latter puts higher
demands on cognitive-linguistic skills and therefore is better in discriminating
between persons with MCI and healthy controls. The persons with MCI
produced fewer words and fewer sentences than the HC group, a result similar
to Fleming & Harris (2008), that related the shorter length in the MCI group to
decreased competence in planning, problem-solving, and organization.
Somewhat puzzling this difference was not seen in their more recent study
(Fleming 2014) where no difference in length was observed, but in semantic
content. The measure used for semantic content in this study, the pronoun
index, did not indicate any differences between the groups.

In future studies we will evaluate a larger number of features describing
semantic performance, to explore whether differences can be captured with a
fine-grained analysis. Furthermore, since the MCI group produced shorter
narratives, we plan to analyse the semantic content through thematic coding
(i.e. identification of core elements based on Fleming et al. 2008) and frame
analysis using Swedish FrameNet++ (Borin et al. 2010).
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