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Abstract

Mild cognitive impairment (MCI) is the stage between the expected cognitive decline of
a normal aging population and the more serious decline of dementia. Typically, the
performance of a cognitive test is consideted impaired if it is =>1.5 standard deviations
below normal controls. The ongoing Gothenburg mild cognitive impairment (MCI)
study is an attempt to conduct longitudinal in-depth phenotyping of patients with
different forms and degtrees of cognitive impairment using various assessment tools.
This paper presents the background of the linguistic and extra-linguistic parameters for
early detection of cognitive impairment-project, a research which is partly based on data
acquired at the Gothenburg MCl-study.
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Introduction

Neurodegeneration is a progressive loss of the structure and function of
neurons, eventually leading to neuron death. Some of the most common
neurodegenerative  disorders  include  Alzheimer’s  dementia  (AD),
frontotemporal dementia (FTD) and its variants, progressive supranuclear palsy
(PSP), corticobasal degeneration (CBD), Parkinson's disease (PD), dementia
with Lewy bodies (DLB), multiple system atrophy (MSA), and Huntington's
disease (HD) (Erkkinen et al., 2018). Common factors of these diseases are that
they gradually progress, and that there is to date no cure. The aetiology of the
neuron death varies between diseases — it may be caused by tumours, vascular
incidents such as stroke, viruses, toxins ot excessive alcohol exposure, or the
cause may be unknown. Partly as a result of a globally increased life expectancy,
the prevalence of neurodegenerative disorders is increasing (Heemels, 2016).
Mild cognitive impairment (MCI) is a central concept in dementia, and
especially Alzheimer’s disease dementia research. MCI is not a disease in itself,
but is a term used to describe an intermediate phase between normal cognition
and dementia, characterized by cognitive impairment that is more pronounced
than expected in normal aging but not at the advanced level of dementia
(Petersen et al., 1997). Subjective cognitive impairment (SCI) is a related
concept, although the cognitive decline in SCI is merely self-reported and not
possible to measure with neuropsychological tests. The hypothesis forming the
basis for these concepts is that neurodegenerative dementia disorders start
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gradually, with a starting-point of neuropathological events decades before clear
symptoms appear (preclinical phase), a first symptomatic phase of several years
when the change is only detectable by the affected individual (SCI), a second
symptomatic phase of several years when cognitive changes are still subtle but
has become possible to detect using tests and also noticeable by others (MCI),
followed by the dementia stage in which cognitive decline is at a level that
reduces the possibility to live an independent life.

The Gothenburg MCI study

The Gothenburg mild cognitive impairment (MCI) study started in 1999, and is
a single-center clinical-pathophysiologic study aimed at investigating eatly and
manifest phases of AD and vascular dementia (VaD) in patients seeking
medical care for their cognitive decline (Wallin et al., 2016). The clinical setting
for the study is an outpatient specialised memory clinic in the Gothenburg
region in the south-west part of Sweden. The catchment area includes
approximately 1 million residents. Patients are mainly referred to the clinic from
primary care level, in cases when a dementia disorder is suspected but when the
methods of basic examination in the primary cate is not sufficient for diagnosis.
As of 2019, 781 patients and 124 healthy controls were included in the study,
and 233 converted to dementia.

One of the central objectives of the study is to contribute to a better
foundation for future treatment options by enhancing the knowledge of disease
processes that may cause cognitive impairment, using multimodal markers. One
important step is to improve the characterization of the early and manifest
phases of different dementia disorders. For this purpose, single and multimodal
measurements from the clinical-, neuropsychological-, genetic-, biochemistry-,
neurochemistry, and neuroimaging fields are employed (Wallin et al., 2016).

Neuropsychological tests are the gold standard to measure cognitive
functioning, and 1is therefore central in dementia research. The
neuropsychological test battery used in the Gothenburg MCI study includes 20
tests related to the cognitive domains of learning/memory; speed/attention,
language function; visuospatial function and executive function.

Current oatus and the ¢ture of the Gothenburg MCI

To date, several publications have been based on the neuropsychological tests
in the Gothenburg MCI study. In the first years of the study,
neuropsychological measures were analysed in ‘broad strokes’ using total scores
and composite scores. The results generally highlicht the importance and
validity of neuropsychological measures in dementia research. To summarize
key publications, we reported that: SCI/MCI is a highly heterogeneous
diagnostic entity with significant impairments in all cognitive domains
(Nordlund et al., 2005); SCI/MCI subjects with vascular disease performed
worse on tests measuring speed/attention, visuospatial function, and executive
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function (Nordlund et al., 2007); SCI/MCI with AD markers performed overall
worse, especially on tests of speed/attention and episodic memory (Nordlund
et al,, 2008); a combination of vascular disease and AD biomarkers was
associated with executive impairment (Nordlund et al, 2011); memory,
visuospatial, and language symptoms characterized incipient AD (Nordlund et
al., 2010); executive and speed/attention symptoms characterized incipient
SVD (Nordlund et al, 2010); and neuropsychological tests were the best
predictors of dementia with a combination of markers further improving the
predictive ability (Eckerstrom et al., 2013).

The collaboration with Dr. Dimitrios Kokkinakis and colleagues within the
project ‘Linguistic and extra-linguistic parameters for early detection of
cognitive impairment’ (KKokkinakis et al.,, 2016) is an important next step to
further refine the study of cognitive functioning in relation to dementia
progression, using novel technical and analytical tools other than traditional
neuropsychological testing; see for instance Fraser et al. (2017); Themistocleous
et al. (2018) and Linz et al., (2019).
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