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Assessing the Sense of Self

Abstract

Can there be a science of the sense of self? If science is the objective study of general principles,
beyond the particularities of individuals, can the subjective sense of self ever be described,
measured, and modeled in scientific terms? Prior work suggests that the patients’ subjective
experience of their identity may be associated with important health outcomes, such as quality of
life, depression, and suicide ideation (Nizzi et al., 2012). Yet, clinicians do not have reliable
measures to assess the sense of self of their patients. Developing informative, implementable
psychometric tools to assess the sense of self may provide a novel perspective on our
conceptualization, diagnosis and treatment of multiple conditions frequently seen in
neuropsychology consults. My aim is to develop an empirical, clinically relevant approach to

assessing the sense of self.

This dissertation presents three components of this line of research. Study 1 examines the
context-dependence of the ways in which Alzheimer’s disease (AD) is represented by non-
specialists in two different cultural settings, Paris and Boston. Study 2 investigates how four
components of the sense of self (self-knowledge, mirror self-recognition, the bodily distinction
between self and other, and self- reported age) vary across three stages of AD. Building on this
earlier work, Study 3 reports on the development, validation and first clinical application of a

new tool to assess the sense of self, called the Verbal Self Fluency task.



Directeurs : Christine Moroni & Matthew Nock Marie-Christine Alice Nizzi

Mesurer le vécu identitaire subjectif

Résumé

Peut-il y avoir une science du vécu identitaire ? Si la science est 1’étude objective de principes
généraux, le vécu identitaire subjectif peut-il étre décrit, quantifié et conceptualisé en termes
scientifiques ? De précédents travaux suggérent que le vécu identitaire est associé a la qualité de
vie, la dépression et le suicide (Nizzi et al., 2012). Pourtant, les professionnels de santé n’ont a ce
jour aucun outil fiable a leur disposition pour évaluer le vécu identitaire de leurs patients.
Développer des outils psychométriques informatifs et largement utilisables pourrait contribuer a
de nouvelles perspectives théoriques, diagnostiques et cliniques pour le traitement des
pathologies rencontrées fréquemment en consultation de neuropsychologie. Mon but est de

développer une approche empirique du vécu identitaire, telle qu’elle soit utile au clinicien.

Dans cette thése, nous présentons trois éléments de ce programme de recherche, centré sur les
démences neurodégénératives. L’Etude 1 explore I’impact du contexte culturel sur la
représentation sociale de la maladie d’Alzheimer (MA). L’Etude 2 caractérise I’impact de la MA
a trois stades de détérioration cognitive sur quatre marqueurs du vécu identitaire. Enfin, nous
presentons le développement et la validation d’un nouvel outil neuropsychologique destiné a

évaluer le vécu identitaire : les fluences verbales identitaires (Etude 3).
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GENERAL INTRODUCTION

Can there be a science of the self? If science is the objective study of general principles, beyond
the particularities of individuals, can the subjective sense of self ever be described, measured,
and modeled in scientific terms? It has taken centuries of interdisciplinary controversies for a
new formulation of this problem to emerge. No longer asking with metaphysicians if we have a
self, nor debating with philosophers whether its nature is to be found in the heart (Aristotle, De
Anima), the brain (Churchland, 1981) or an immaterial entity called the soul (Plato, Phaedo),
contemporary neuropsychology offers a new way of tackling this question, by designing reliable

psychometric tools to investigate the subjective, self-reported experience of our patients.

Meet Maria. Maria is an 86-year old woman | met her during one of my first clinical rotations in
a geriatric unit. Maria suffers from Alzheimer’s disease, a neurodegenerative process that takes
away more and more of her memories. About fifteen years ago, aggregates of protein called
Amyloid plaques started to form around her neurons. Then, more recently, deep in the center of
her brain, the temporo-limbic area around her hippocampi started to be clouded with
neurofibrillary tangles: the debris of collapsed microtubule structures formed via another protein
called Tau. When these tangles started to migrate up towards her temporal neocortex, Maria
started to exhibit symptoms. She became increasingly forgetful. Soon, she forgot if she had taken
her pills today, and sometimes she was not quite sure who her son was, when he came to visit
her. Her daughters took her to the doctor, saying that their mother was not acting like herself. A
neuropsychological evaluation assessed precisely how much of her memory Maria had lost. It
quantified her processing speed, how many words she could produce in two minutes, and her

executive functioning. A diagnosis was given. The next year, her husband said: “We are losing



her.” More tests were administered. The progressive cognitive decline was apparent in lower
scores on the tests. She could produce fewer words and had longer completion times. But there
was no test to assess her experience of her self. Everything that brought her family to ask for
help, this experience of their loved-one no longer being herself, was discussed at length during
each doctor appointment, and yet measure seemed to exist that could shed light on this important

question.

This dissertation research is focused on filling this gap. To meet this goal, we must take on the
challenge that has kept the self outside of scientific inquiry for so long by developing objective,
reliable, scientific measures to assess, describe and model the most subjective experience of our
sense of self. Decisive progress had to be made in neuroanatomy, neuroimaging, and

neuropsychology before such a project could become a reality.

The first theoretical shift that needed to occur has to do with the way we have conceptualized the
neural correlate of the sense of self. Francis Gall thought he might decipher our personality traits
from the shape of our skull. He was looking for objective, anatomical markers of our subjective
experiences (Gall & Spurzheim, 1810). While his theory is no longer endorsed, he opened the
way to another sort of exploration of the psyche: one that would link observable behaviors to the
anatomy and location of certain brain structures. With the addition of neuroimaging techniques,
we have furthered this path by successfully mapping numerous cognitive functions onto specific
brain areas: language production in the Broca area, language comprehension in the Wernicke
area, face recognition in the Fusiform Gyrus, etc. More recent work has revealed an area in the
medial prefrontal cortex which activates when we think of ourselves or people we identify most

with (Kelley et al., 2002; Legrand & Ruby, 2009; Moran et al., 2006; Northoff & Bermpohl, 2004;



Rogers, Kuiper & Kirker, 1977; Symons & Johnson, 1997). Yet the idea that our subjective
experience of the sense of self translates directly into a single neurological structure may be
misleading. For instance, memory might be experienced as searching through an archive of
catalogued moments but we have learned that its mechanism actually consists of a much more
disconcerting recreation of the memory at the time of each recollection (Schacter, Guerin & St
Jacques, 2011). Similarly, the apparent simplicity of the sense of self as we experience it in the
first-person perspective may hide a very different structure once we identify its objective
components. Descartes postulated that the pineal gland must be the seat of the self precisely
because it was known to him as the only part of the brain that isn’t composed of two halves.
Since our perception, of ourselves and the world, is unified, so must our soul be, and its organ
must have no parts (Descartes, 1640). In other words, he was looking for a single brain area to be
the locus of the self because our subjective experience of the self being unified pointed to a
single process in the brain (Descartes, 1649; Jefferson, 1949). Since then, numerous other
functions that feel unified in our first-person experience have been found to rely on multiple
processes in the brain (like vision or memory). The assumption about the unity of the self as
product of a single brain region is now mainly abandoned in favor of a complex model of the
self, one in which multiple brain areas and their respective cognitive functions jointly create our

subjective experience of a sense of self.

The second crucial pivot was to alter the role of autobiographic memory in models of the sense
of self. From Plato (1940) to Locke (1689) and many contemporary models, the self has been

postulated to extend as far, and only as far, as our autobiographic memory does (Blandin, 2016;
Martinelli, 2013; Rawls, 1997). A great number of models of the self as a narrative of one’s life

have come from this tradition (Addis & Tippett, 2004; Batra et al., 2016; Blandin, 2016;



Christman, 2004; Duval, Eustache & Piolino, 2007; Gallagher, 2000; Gil et al., 2001; Jetten et
al., 2010; Klein, Cosmides & Costabile, 2003; Mills, 1997; Naylor & Clare, 2008; Neisser, 1988;
Newen & Vogeley, 2003; Schechtman, 2011; Simm et al., 2015; Surr, 2006; Toffle &
Quattropani, 2015; Usita, Hyman & Herman, 1998; Westius, Kallenberg & Norberg, 2010).
These models all propose that an essential part of maintaining sense of self requires a functional
autobiographic memory. Indeed, philosophers have traditionally distinguished two core aspects
of the sense of self: the synchronic self, which captures what characterizes me, at any given
moment, as a unique individual among other of the same species; and the diachronic self, which
accounts for my continued existence across time. The diachronic self is what allows me to
consider myself the same person from age five when | may not know how to read yet, to age 20
when | can write a thesis and run to catch a train, to age 94 when my physical properties may
have changed again and restrict somewhat my sprinting abilities. It is that latter aspect of the self
that is thought to rely solely on memory: although a person’s abilities change, the linear
accumulation of their life’s memories accrue and thread together the various parts of their life.
According to this view, the determining part of one’s sense of self is made of the sum total of
one’s autobiographical memories. Amnesic syndromes like Alzheimer’s disease challenge these
models and offer a great starting point to explore what other cognitive processes may continue to
support the sense of self once autobiographical memory is impaired by the neurodegenerative
process (Bond et al., 2016; Hedman et al., 2016; Kontos, 2003; Strohminger & Nichols, 2015; van

Gennipet al., 2016).

The third conceptual shift consists in a merging of perspectives: the objective, third-person
perspective of the scientist-clinician describing the illness in quantitative terms, and the

subjective, first-person perspective of the patient describing the impact of the illness on their life



in qualitative terms. Interestingly, this merging is only now starting to take hold in the United-
States. American studies have predominantly favored a quantitative approach, seeking to identify
biological markers of Alzheimer’s disease, as illustrated by the discovery of the Beta-Amyloid
marker in cerebrospinal fluid (Sperling et al., 2011) and the development of imaging techniques
showing Amyloidosis first (Pittsburg compound B; Greenberg et al., 2006), then Taupathy ten
years later (Jack et al., 2018). While this third-person approach does improve our ability to
diagnose Alzheimer’s disease and was initially thought to offer clear targets for the development
of pharmaceutical treatments, it has become clear over the past decade that this line of research is
missing important elements. In contrast, European studies have long integrated qualitative data in
their case conceptualization and diagnostic protocols assessing what is called the patient’s
subjective complaint. An increasing focus is now given to subjective complaints as a relevant
marker of the disease in the United-States (Amariglio et al., 2018, 2012, 2011; Jessen et al., 2014;
Rabin et al., 2017). These two lines of research, qualitative and quantitative, can now be combined

into a two-pronged approach for studying the impact of these illnesses on patients’ sense of self.

The fourth and final pivot is a much larger change of paradigm, signs of which can be found
across the sciences. It has sometimes been referred to as the empirical turn (Verbeek, 2001). The
philosophical roots of the concept of self have been divided for centuries along a major rift,
skillfully depicted by Raphael in his famous School of Athens (Figure 1). On the left-hand side,
stand the dualists, who believe the sense of self is the result of an immaterial entity, the soul,
untouched by the passing of time and the decay of physical matter. The soul is only momentarily
trapped in the imperfect vessel of our mortal bodies before it regains its rightful place among the
eternal idea of the supra-lunar space. Their leader, Plato, is depicted by Raphael pointing towards

this supra-lunar space. On the right-hand side, led by Aristotle pointing down to the material



world, are the empiricists. They believe that the study of our sense of self will progress through a
better understanding of the body. The empirical turn describes the shift in balance that has
increasingly favored this latter camp as the progress of sciences across domains has been marked
by a growing integration of physicalist principles in our understanding of the world. The soul fits
less and less in this picture, as the brain becomes a stronger contender for the objective
mechanism giving rise to our subjective experience of a sense of self. This increasingly
physicalist way of understanding the sense of self is the first part of this change of paradigm

(Kuhn, 1962).

Figure 1: The School of Athens, by Raphael (1511)



The second part of this fourth major theoretical shift in paradigm is an increasing consideration
given to the dynamic nature of the world and the sense of self. The dominant current in Western
philosophy has long been rooted in Plato’s model of a static ontology, in which the self is meant
to be the one thing that remains constant in us as the body changes and deteriorates over time.
More recently, the empirical turn has reignited the alternative Heraclitan model of a world in
constant change, in which the sense of self is to be understood as a dynamic process of self-
conceptualization rather than the unchanging core of one’s being (Nizzi, 2011). Adopting a
dynamic framework opens novel avenues for a scientific account of the sense of self. Indeed,
once change is part of the very fabric of the self, then our problem is less to explain how we
remain the same, as it is to understand the components and mechanisms of this process of self-
construction. If we are looking for one or several processes as the condition of emergence of the
sense of self —and no longer for a thing like the soul, the pineal gland or a single brain area —
then we can recognize the sense of self even when its content has changed drastically. Maybe a
sense of self, as process, can persist even when a self, as unchanging thing, does not. Let’s apply

this new, physicalist and dynamic paradigm to our understanding of Maria’s case.

Maria was talking about dead people. She no longer remembered the most recent decades of her
life, describing herself as the teenage daughter of long gone parents. The loss of autobiographical
content was staggering. In a static framework, where the self only extends as far back as
autobiographical memory reaches, Maria had suffered critical loss and could no longer be
considered to have a preserved sense of self. The discrepancy between her 86-year old self, as
perceived objectively from the third-person perspective, and her subjective teenage sense of self,
as perceived subjectively from her own first-person perspective, was taken to be the very proof

of the loss of her self. Instead, by adopting a dynamic perspective in which memory is not the



only process involved in forming and maintaining a sense of self, we discover a new, clinically
relevant, picture. Maria has a sense of self. It no longer matches the 86-year old self we see from
the outside, but it is made from the remaining memories that her brain can still access to build
her identity. The content of her autobiographical self is outdated but, crucially, her sense of self —
the process of continuous production of her subjective identity — is preserved, as illustrated in her

self-reported identity of the teenage daughter of her parents.

In the following dissertation, | present three research studies exploring the sense of self in this
proposed new, physicalist and dynamic paradigm. The ultimate goal of this line of research is to
develop a tool that can measure the sense of self among healthy and disordered people (e.g.,
those with Alzheimer’s disease and related conditions that might affect components of the sense
of self) that can be used in cultures all around the world. As such, an initial question is whether
conditions such as Alzheimer’s disease are conceptualized similarly across different cultures.
Indeed, if we were to proceed directly to a cross-cultural study of the sense of self in Alzheimer’s
disease and that our results showed a difference across countries, we would then be unable to
determine if this difference is due to the representation of the sense of self or to that of
Alzheimer’s disease. In Study 1, | use a canonical method from social psychology to investigate
how 180 respondents from Paris and Boston respectively represent the construct of Alzheimer’s
disease. After describing and comparing the content and context-specificity of these two
networks, Study 1 investigates the structure of both representations. Several socio-cultural

factors are proposed to explain the differences between the two networks.

Study 2 investigates the pattern of impairment of four aspects of the sense of self across several

severity stages of Alzheimer’s disease. We recruited 80 participants, 60 patients with



Alzheimer’s disease and 20 age and gender matched healthy controls. The four aspects selected
included autobiographical memory, the ability to recognize oneself in the mirror (third person-
perspective), the ability to distinguish between self and other (first-person perspective), and
subjective age (the age reported by the patient compared to their objective age). Whereas
previous literature has investigated autobiographical memory and mirror self-recognition at
length in dementia, these aspects of the sense of self have not been tested together alongside
other dimensions of the sense of self in the same sample of patients, to determine their relative
profile of impairment. Study 2 thus assessed and compared four aspects of the sense of self
across four levels of cognitive functioning (healthy, mild, moderate and severe cognitive

impairment).

Finally, Study 3 presents the creation and validation of a new neuropsychological tool to assess
the sense of self through both quantitative and qualitative analyses. We recruited 115 participants
from a wide age range and asked them to generate as many self-descriptive statements as
possible in two minutes. From this, we created a new assessment tool: the Verbal Self Fluency
task (VSF), which is modeled after the well-established verbal fluency tasks (Cardebat et al.,
1990). Alongside this healthy sample, we also recruited 27 patients with cognitive impairments
and compared their performance both quantitatively (number of total responses provided) and
qualitatively (category of self-descriptions used). From a new sample of 314 healthy participants,
we created the VSF norms and compared performance at the VVSF to canonical measures of

verbal fluency, memory, executive functioning and global cognitive functioning.
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Introduction

“You see a bird, | see an antelope; the physicist sees an X-ray tube, the child a complicated lamp
bulb; the microscopist sees coelenterate mesoglea, his new student sees only a gooey, formless
stuff. Tycho and Simplicius see a mobile sun, Kepler and Galileo see a static sun.”

Hanson (1965: 17)

With characteristic elegance, Norwood Hanson reminds us of how much our theories influence
the way we perceive any given phenomenon. We experience the world and we make sense of it
based on our repertoire of ideas and concepts. The same object — say an X-ray tube or a
topographic map — is perceived very differently after one acquires the knowledge necessary to
decrypt its meaning and use it appropriately. As much as we tend to forget it, our knowledge is

deeply context-dependent.

This paper examines the context-dependence of the ways in which Alzheimer’s disease (AD) is
represented. It compares the ways in which non-specialists represent AD in two different cultural
settings, Paris and Boston. We start from the assumption that people who represent the same

object differently possess different understandings of what the object is. Hence, we expect that
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the study of social representations among non-specialists can shed light on how a disease studied
internationally as a single theoretical construct can take on very different meanings in different

cultural contexts.

In this paper, we focus on two contexts: Paris (France) and Boston (United States). Both cities
are major cultural, medical and university centers, with populations of about 5 million for the
city and its closest suburbs and average annual incomes of about $50,000 in 2011 (United States
Census Bureau, American Community Survey; INSEE). According to the respective chapters of
Alzheimer’s Association, the prevalence of AD in both areas is similar, averaging around 15
percent of the senior population. At the national level, it is estimated that roughly 1.5 percent of
the total population in France suffer from AD and about 1.7 percent of the population in the
United States. AD is the fourth highest cause of death in France and the sixth highest in the
United States (Annual Report of the Alzheimer Association, 2013; Association France
Alzheimer). Thus, for all intents and purposes, the prevalence of the disease is comparable in
Paris and Boston. The two, however, differ markedly in cultural and socio-medico-politic
contexts, and, more specifically, in the way their local governments handle communicating

information about AD to the public.

The importance of the socio-cultural context

Paris

France has deployed several nation-wide Alzheimer plans funded by the government and
advertised in the media via massive information campaigns (see the 2001, 2004 and 2008 plans

described below). From this situation, we can expect Parisians to have had very considerable
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exposures to systematic information campaigns about AD. At the time of data collection, France

had:

- 427 local AD clinics taking care of 350.000 patients annually;

- 27 regional memory centers supporting diagnosis of atypical cases and research via
the creation of a national database (BNA);

- 350.000 patients receiving full health care cost coverage for Long Term Condition

(ALD).

The first national plan, promulgated in 2001, was supported by the then French Minister for
Health, Bernard Kouchner, with the primary goals of informing the public and improving
diagnosis (“Programme d'actions destiné aux personnes souffrant de maladie d'Alzheimer et de
maladies apparentées”, October 2001). At the time, there were 400,000 cases of AD with an
estimated increase of more than 100,000 cases per year (Site Santé du Ministére des Affaires
Sociales et de la Santé, “Archives: Les plans Alzheimer 2001-2005 et 2004-2007”). The
government announced a series of measures to meet the socio-medico-economic challenge of
AD (“Programme pour les personnes souffrantes”, October 2001). In response to one of these
measures, “Goal 4,” which insists on the need to “inform and support” patients and their
families, the government allocated 150 million francs annually for five years to create a network
of 1.000 local Centers for Information and Coordination (CLIC) to help families and inform the
public (Site Santé du Ministére des Affaires Sociales et de la Santé, “Archives: Les plans
Alzheimer 2001-2005 et 2004-2007"). A fund with an annual budget of 16.5 billion francs was
established to support patients with AD beyond the universal health care system (medical and

technical help at home, support for caregivers, etc.; Site Santé du Ministére des Affaires Sociales
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et de la Santé, “Archives: Les plans Alzheimer 2001-2005 et 2004-2007”). Starting in January
2002, this Personal Allocation for Autonomy (APA) was given to every senior citizen over 60 in
proportion to their degree of dependence (AGGIR scale). The plan also allocated (a) 79 billion
francs to the creation of 7,000 openings in daycare over four years, adding to the 3,600 existing
ones, to be jointly funded by the universal health care and the APA; and (b) 5 million francs to
fund a network of 232 local clinics for diagnosing and treating patients with dementia through
the joint action of specialized neuropsychologists and inter- regional coordination centers

(Circulaire, 2002).

In 2003, a team called Prospective Instance for AD was created with the mission of identifying
the general public’s main needs and concerns using a two-year national survey (Site Santé du
Ministére des Affaires Sociales et de la Santé, “Archives: Les plans Alzheimer 2001-2005 et
2004-2007). This work resulted in the promulgation of a brochure nationwide in 2005 geared
towards educating the public about the disease and the new structures created by the 2001 plan.
The campaign of 2004, supported by the then French Minister for Health, Philippe Douste-Blazy,
allotted 15 million euros to extend the initial measures by 100 new memory clinics and 13.000
new daycare and assisted living openings by 2007 (Site Santé du Ministere des Affaires Sociales
et de la Santé, “Archives: Les plans Alzheimer 2001-2005 et 2004-2007"). At the time, 827.000
patients were receiving the APA and there are 427 CLICs (Site Santé du Ministere des Affaires
Sociales et de la Santé, “Archives : Les plans Alzheimer 2001-2005 et 2004-2007”). Of special
interest was the decision to designate AD as a long-term condition, which gave patients the right
to full health care coverage by the government (Décret, 2004). In 2007, the government declared
AD a “great national cause” and a massive information campaign was launched using an array of

media (internet, TV, radio, news- papers, billboards, and flyers in health care facilities). The
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campaign mainly revolved around familiarizing the public with AD’s early symptoms and with

the impact of the disease on patient autonomy in everyday life.

Between 2008 and 2012, informing the public again became the center of the government’s plan
(“Plan Alzheimer” 2012). It announced the launch of a nation-wide qualitative survey to
“identify the representation of AD in the general public,” which would be repeated annually and
reported in the media to give the public some feedback. Of specific interest in the 2008 plan was
the focus of Measure 37 “Investigate the social representation and attitude of the public about
Alzheimer’s disease.” After a preliminary assessment of the current representation across the
world based on previous literature (Scodellaro and Deroche 2008) and three follow-up studies in
France in 2009 (“Plan Alzheimer” 2012), the main line of communication was set as “providing
the public with a richer knowledge of the symptoms to fight the current prevalence of fear in the
social representation of Alzheimer’s disease” (“Plan Alzheimer” 2012). Under the French
presidency of the European Union the same year, France declared AD a European priority and
allocated funding for joint research programs and the launching of a heavily advertised

international conference with feedback to the public in the media®.

Boston

In contrast, in Boston, information about AD is conveyed by a decentralized cohort of actors,
which may account for the fragmented social representation of AD currently described in the
literature (Ayalon 2004; Connell 2007; Cutler 2002; Metlife Foundation 2006; Roberts 2003;

Steckenrider 1993). Boston has just begun to implement state information campaigns for the

L https://www.lemonde.fr/idees/article/2011/09/21/lutte-contre-la-maladie-d-alzheimer-l-union-europeenne-est-en-
premiere-ligne_1575101_3232.html
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public (“Building Awareness” 2013). At the time of data collection, their state campaign had not
yet been launched. From this situation, we can expect Bostonians to have been much less

exposed to systematic information campaigns about AD.

At the federal level, the United States adopted the “National Alzheimer’s Project Act” (Jan 4,
2011). It announced a large public education campaign with the goal of “informing to fight fear”
(“Building Awareness”, 2013). Other sources of information regarding symptoms, clinical trial,
and current research include the National Institute of Aging (NIA), which has established the
Alzheimer’s Disease Education and Referral Center, and the Administration on Aging (AOA),
one out of four units of the Administration for Community Living (ACL). Interestingly, one of
the missions of the AOA is to “advance state initiatives toward coordinated systems of home and
community-based care — linking public, private, and non-profit entities that develop and deliver
supportive services for individuals with AD and their family caregivers™® through their
Alzheimer’s Disease Supportive Services Program (ADSSP). One state- level conduit for such
programs is the Executive Office of Elder Affairs. Additionally, the NIA created 29 Alzheimer
Disease Centers (ADCs) to conduct research, treatment, and education; two of which are in

Massachusetts®.

At the other end of the spectrum from the federal level is the Massachusetts/New Hampshire
Chapter of the Alzheimer Association. Every year, it organizes a number of actions to raise
awareness through a helpline, several care guides, walks and fundraising events throughout the

state, as well as specific actions with local partners such as Tufts Health Plan which offered a

2 https://aspe.hhs.gov/national-alzheimers-project-act
3 http://www.a0a.gov/AoARo0ot/A0A_Programs/HPW/ALz_Grants/index.aspx
4 https://www.alz.org/manh

20



free dementia-consultation to their members in 2013°. However, most of these actions reach
people with a preexisting interest in AD rather than the public in the way a systematic state plan
could. Moreover, they rely mostly on individual partnerships rather than impacting the entire
network of actors. Some other, more generalized initiatives, such as the distribution of 100.000
flyers on World’s Alzheimer’s Day in 2012 in partnership with Dunkin’ Donuts, are a step

towards educating the public (Annual report of the Alzheimer Association, 2013).

In 2010, Governor Deval Patrick convened the Alzheimer’s disease and Related Disorders
(ADRD) State Plan Task Force, born from a partnership between the Massachusetts Executive
Office of Elder Affairs and the Alzheimer’s Association, Massachusetts/New Hampshire
Chapter® (State Plan Workgroup, 2012). To identify the concerns and needs of Massachusetts
citizens, “four listening sessions were held throughout the state, involving more than four
hundred people.” In 2012, the report declared its first recommendation as “informing the

population” and stressed the following points:

- AD patients and families often do not know where to get information;
- Even when structures exist, a majority of primary care physicians indicated that they
were not knowledgeable about these resources;’

- Respite services are not affordable for the majority of families in the Commonwealth.

Shttps://www.tuftsmedicarepreferred.org/members/caring-loved-one/alzheimer%E2%80%99s-association-
partnership-tufts-health-plan-members
& All data in this paragraph come from the State Plan Workgroup, 2012.

" Results from a survey conducted by the Massachusetts Medical Society in collaboration with the Alzheimer’s
Association in 2010.
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These conclusions were extremely important as they outlined the specific context set by the
health care system in Massachusetts. As the report explained, “the therapeutic benefits of respite
services for the person with Alzheimer’s or a related disorder are not defined as ‘medically
necessary’ by federal, state or private insurers, and thus most often do not qualify for
reimbursement through these programs” (State Plan Workgroup, 2012). However, the recent
adoption of the Affordable Care Act, which includes an Annual Wellness Visit, could become a
means for launching an information campaign targeted at both health care providers and
Medicare recipients (Affordable Care Act, Public Law 111-148, March 30, 2010). The Task
Force’s recommendations were intended to be implemented “over the next 5 years by the
Executive Office of Health & Human Services (EOHHS), Elder Affairs and the Alzheimer’s
Association of Massachusetts and New Hampshire in conjunction with other stakeholders

through the establishment of an Alzheimer’s Team” (State Plan Workgroup, 2012).

In 2013, the same year Boston was hosting the Alzheimer’s Association International
Conference (AAIC), Massachusetts was the first American state to register with the Alzheimer’s
Early Detection Alliance (AEDA), with the goal of helping to “provide all state employees with
information about early warning signs of Alzheimer’s and resources to support those affected
and their families.”® Interestingly, that same official announcement on www.mass.gov included a
link to the Massachusetts and New Hampshire Chapter Home page on the Alzheimer
Association’s website — which lists ten signs of AD, stages, risk factors, etc. The state’s
partnering with the Alzheimer’s Association was a result of efforts by the Massachusetts

administration under Deval Patrick to implement recommendations to increase awareness within

8 http://www.mass.gov/anf/employment-equal-access-disability/employee-benefits-and-comp/alzheimers-early-
detection.html
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the ADRD State Plan. This partnership was another step towards approaching the public’s
accessibility to information about AD more systematically, while advertising the state’s initiative

in the media.

In 2014, the Department of Public Health, announced a “Request for Promulgation of Proposed
Amendments to 105 CMR 150,000: Licensing of Long-Term Care Facilities, Regarding

Minimum Standards for Dementia Special Care Units™®. The text underlined that:

“Currently, 105 CMR 150.000 does not have specific requirements for facilities or nursing home
units that advertise themselves as providing specialized care for dementia. The proposed
regulatory amendments would establish minimum standards for these nursing units, and require
training on dementia care for direct care workers, therapeutic activity directors and supervisors
of direct care workers in both traditional nursing units and DSCUs” (105 CMR, Department of

Public Health).

This text and the ADRD State Plan are a strong sign that Boston is implementing a systematic
course of action with regard to AD that includes an information campaign targeted at the general

public as well as health care providers.

Hypotheses

We first hypothesize that the social representation of AD is context-dependent, so we expect to
find different representations across countries. Our second hypothesis is that the information

campaigns in Paris will result in the French sample showing an expertise effect, as illustrated by

9 https://www.mass.gov/files/documents/2018/03/27/105cmr150.pdf
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a more homogeneous and structured representation than the American sample. One way to think
about this expertise effect is to use the analogy of a group of students: while all students may
have a different representation of the course topic on the first day of class, their common
exposure to the same course content will increase the homogeneity of their representation by the
end of the semester. We expect the American sample to have a more scattered and unstructured
representation because they have not been collectively exposed to massive information
campaigns, unlike our French sample. Our third hypothesis stems from the fact that AD affects
primarily women and persons over 50 years old. Therefore, we expect to find differences in the
representation of AD within each sample as a function of age and gender. The fourth hypothesis
postulates that being in direct contact with a person suffering from AD (here called a patient)
will provide the respondents with a firsthand knowledge, such that these respondents would
show a richer and less stereotypical representation than respondents without direct contact with a

patient. To test our four hypotheses, we analyzed our data first for the total sample and then

group by group.

Method

Samples

In this survey, we investigate the social representation of Alzheimer’s disease in two matched
samples: a French sample collected in Paris and an American sample collected in Boston (see
Table 1; total n=100, 50 females, mean age = 44, from 23 to 87 years old), following a typical
social representation design in which respondents are asked a predetermined number of ideas
they associate with a central construct of interest, here AD (Abric 1994; Chauchat 1995; Doise

1986; Doise et al. 1992; Flament 1994; Moscovici 1961; Verges 2001). We are interested in how
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the core elements of representation of AD vary across these two samples as a function of
nationality, gender, age, and personal contact with persons suffering from AD (either no direct

contact, i.e. “No contact”; or contact within the family, i.e. “At home™).

N= Subjects | Females | Age <44 | No contact | At home
French 50 25 24 30 11
American 50 25 26 23 11

Table 1. Sample statistics

Procedure

Respondents were asked to provide the first five ideas that popped into their mind when they
thought about Alzheimer’s disease. Then, they were asked to grade each of these items on a scale
measuring how representative the item is of AD, from one (not representative) to ten (very
representative). Later, we also coded items by order in which they were stated on a scale from

one to five, as an objective measure of what comes to mind first.

Data analysis plan

Following the social representation literature (cf. Jodelet 1991; Moscovici 1984, 1988), we

defined the following categories for the total sample and for each sub-group:

- The heart of the representation — items mentioned by at least 50 percent of the
respondents at a rank of mention inferior or equal to three (i.e. the item was produced
in the first, second or third place among the five items generated by the respondent);

- The body of the representation — items mentioned by at least 25 percent of the

respondents at a rank inferior or equal to three;
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- The contrast area or margin — items mentioned by at least 10 percent of the
respondents at a rank inferior or equal to three;

- Two peripheries — items mentioned respectively by over 25 percent and 10 percent of
the respondents at a rank superior to three but with a representation grade superior to

9 (extremely representative of AD).

The heart of the representation contains the core elements of the representation. These items are
shared by a majority of respondents (high frequency) and they come first to mind (high rank).
They constitute the central elements of the representation. The body of the representation
contains the items that come first to mind (high rank) to fewer than a majority but at least a
quarter of the respondents (medium frequency). They are less representative of the construct of
interest in terms of their diffusion among the respondents, but still very representative of the
construct for a subset of respondents. The contrast area or margin is defined in a similar manner
and includes items cited first (high rank) by a still smaller subset of the respondents (10 to 25%,
low frequency). Finally, the peripheries are defined by a third criterion beyond frequency and
rank, called representation grade. They include items of both low frequency and low rank graded

as extremely representative of AD by the respondents (grade >9/10).

To simplify the cross-cultural comparison over many sub-groups, we reduced the data reported
here to the heart of the representation, the body of the representation, and the margins of the

representation (items mentioned by at least 10 percent of the population at a rank of mention <3
or with a representation grade >9). Statistical analyses were completed using the R software,

version 3.2.2. Significance level was set at 0.05.
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Results and Discussion

Two nations = Two representations?

We were first interested in finding out whether the two groups of respondents living in
comparable cities with a comparable prevalence of AD but with very different levels of exposure
to public campaigns of information about the disease would show any differences in their

representations of AD.

Our first hypothesis anticipated that the social representation of AD would vary depending on
cultural context. To test this hypothesis, we first ran a cluster analysis on the raw data from our
total sample, that is, we asked our model to pair items that often come up together without
specifying which respondents were French and which were Americans. We then ran a
multidimensional scaling analysis, which represents the proximity of items relative to all other

items, rather than pairwise.

The dendrogram below (Figure 1) shows the output of the first analysis. After the analysis, we
counted the respective occurrences of each item in the two samples and colored them with
respect to the nationality that mentioned the item most often. Throughout this section, French
items are colored in blue and American items in red. For an item mentioned by both groups, a
cut-off was chosen at 75 percent: If the item is mentioned by each group between 50 and 74

percent of its occurrences, then it was considered a shared item.

Indeed, the model ends up with two clusters, mapping remarkably well onto nationality. Cluster

1 is composed of 87 percent French items and cluster 2 of 97 percent American items. Without
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indicating any difference pertaining to nationality, our multidimensional scaling analysis finds

the two samples within the structure of the data itself.
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Fig. 1: Cluster analysis for total sample

We then performed the second analysis to visualize the distance between the two representations
in a two-dimensional space, unconstrained by a pairwise approach. Again, we mapped the raw

data with no information about nationality and let the model organize items in space: Items that
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are represented close to each other tend to be mentioned together. The configuration plot below
(Figure 2) shows the result of this analysis. To make the plot more intuitive, we again colored
each item according to the nationality that mentioned it most often. As we can see, the spatial
mapping of the data also shows a clear separation between the French and the American

representations, with the shared items appearing in grey in the middle.
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Fig. 2. Configuration plot for total sample

Based on these two analyses, we conclude that the representation of AD is not homogeneous
among our respondents and that indeed there are two distinct representations that map onto the
respondents’ nationality. This confirms our first hypothesis that French and American

respondents have different representations of AD.

To further understand the nature of this difference, we performed a frequency analysis on the
response items. The stars in the tables below indicate that the difference across the two groups is

statistically significant, as measured by a Chi square test with Bonferroni correction for multiple
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comparisons (alpha corrected to 0.003). The colored or bold items are the items mentioned by
only one of the two groups. Items are presented in decreasing order based on the number of
occurrences (i.e., for the next table, aging was mentioned by more American respondents than

sad, etc.).

Total American French
sample
(n=100)
Heart Memory Memory
> 50% Dependence ***
Body Aging Self
> 25% Sad *** Aging
Dementia **
Family impact
Patient
Margins Brain IlIness
>10% Decline Lonely
Scary Disorientation
Health care Family impact
Scary
Brain
Decline
Patient
Incurable
Communication

Table 2. Representation French/American

We can draw several observations from this table. First, the two samples have two main items in
common: Memory loss, not surprisingly, is mentioned by 56 percent of American respondents
and 68 percent of French respondents, and aging is mentioned by 40 percent and 28 percent,
respectively. Respondents place these items at the center of their representation of AD no matter
which country they are from. However, the next thing worth noticing is that differences between
French and American respondents seem to be driven by two other items: sad for the American

respondents and loss of independence for the French respondents (Figure 3). These two high-
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frequency items (mentioned by 40 percent and 52 percent of the respondents, respectively) are

also the ones for which the discrepancy between the two groups is the highest (p<0.001).

Therefore, sad and dependence seem to polarize the American and French representations.
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Fig. 3. National gradient for shared items

A third observation comes from the items mentioned by just one group, such as dementia and

health care for the American respondents and loss of self, illness, lonely, disorientation,

incurable, and loss of communication for the French respondents. The mere quantity is

interesting in that it reveals that the French respondents have a richer, more diversified,

representation of AD than the American sample, which is consistent with their exposure to many

more information campaigns. Moreover, the items mentioned by the French only focus on

specific symptoms of AD (such as disorientation, loss of self, or loss of communication) whereas

the items mentioned by both samples are non-specific to AD and could also apply to Parkinson’s

disease for instance (family impact, brain, decline, scary). The American respondents share with

the French respondents this general un- specific representation but add dementia as a specific
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characterization. From these data, it looks as if the American representation is poorer in terms of
specific symptoms of the disease. Since massive campaigns of information had already occurred
in France at the time of data collection, it is possible that part of this expertise effect was
influenced by the campaign’s message, resulting in a higher representation of symptoms in the

French sample.

Having identified the items on which the representations shift between the two groups, we were
interested in mapping the structure of the representation in each group. Which item do
respondents think of first, and where do they go from there? This is what we call here
directionality or mental pathway®. In other words, we wanted to describe the mental pathways

the French and American respondents followed when they thought of AD.

Our second hypothesis was that the French sample would show a more homogeneous and
structured way of thinking about AD because of the very homogeneous message conveyed in the
information campaigns they were exposed to. If this was true, we would expect French
respondents to frequently start with the same item, and follow a similar path, i.e. similar
antecedent items would frequently be followed by the same item. On the other hand, if
homogeneity is low, the frequency at which any given item follows any antecedent item should
be low. To represent the mental pathway of each group (Figure 4), we summed for each item the
number of times it was directly preceded or followed by any other item, and only represented
connections that occurred at least twice within the sample group. For instance, in the French

group, 10 respondents went from memory loss to dependence, but none went from dependence to

10 We do not imply causality here.
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memory loss. The arrow represents both the direction of this relationship between the two items,

and its frequency (thicker arrow for more frequent relations).
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Fig. 4. Mental pathways (French followed by American)

In the French sample (in blue), we notice that there is a unified network (all items are connected
to each other) marked by one predominant unidirectional pathway from memory to dependence,
a secondary loop including aging and self, then three more marginal loops represented by thinner
arrows. Both the thickness and the direction of arrows illustrate that the main circuit organizing
the French representation of AD always starts at memory and then leads to dependence,
sometimes looping through either aging or self. From there, three secondary circuits loop from

dependence to family impact, incurable, and illness; from memory, aging, and dependence to
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disorientation; and from memory or self to lonely. Overall, this network shows great
homogeneity, as illustrated both by a unified network and thick arrows mapping frequent
associations between two items: many respondents follow the same path from one item to the
next and all items are part of a single network in which they are all connected to other elements
of the representation. The network is also structured, which is marked both by a majority of
unidirectional arrows (all respondents mentioned dependence before family impact, but not the
other way around) and by the presence of primary versus secondary circuits in the pathway
(memory, dependence, self and aging stand out as the common ground most respondents
mention together, before respondents follow one of three possible themes in the rest of their
answers). These features are all characteristic of a highly homogenous representation, found after

exposure to a common knowledge base (expertise effect).

In the American sample (in red), what first jumps to our attention is the absence of a unified
network: instead, there are two separated circuits. The main circuit seems to revolve around
symptoms of the disease, while the other circuit links patient to sad. One possible interpretation
of this divide appeals to our fourth hypothesis. Namely, it could be the case that American
respondents in direct contact with a patient map onto the second circuit while respondents
without direct contact would map on the first circuit. The other noticeable feature of the
American mental pathway is that it is less homogeneous and less structured than the French
pathway. The lower homogeneity is marked by the fact that no connection occurs more than four
times across the entire sample (thin arrows). The lack of strong structure is marked both by a
majority of bidirectional arrows and by the absence of a primary versus secondary circuits,
suggesting that there is no dominant pathway structuring the social representation of AD in this

group. Such features are characteristic of a scattered representation, where individual
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representations do not add up cumulatively to form a coherent collective pattern. From this

analysis, we can conclude that American respondents share individual items but not a common
structured representation of AD. In contrast, the French sample shows an expertise effect in its
collective hierarchical and mostly unidirectional mental pathway, which is consistent with our

second hypothesis.

Association with gender and age

Since our first hypothesis was supported, suggesting that French and Americans have two
distinct representations of AD, we then analyzed the how responses varied by gender and age
within each group. Results are reported in the same tables to allow visual comparison across

nationality. However, comparisons for statistical significance are made within nationalities.

AD affects women more than men, both in terms of patients (1/6 women vs. 1/11 men) and in
terms of caregivers (60 percent are women), and those ratios are stable across countries. This
asymmetry suggests that there might be gender differences in the representation of AD. The
results reported in Table 3 indicate that both samples showed differences by gender in their

representation, although of a different nature.

The main difference in the French sample appears immediately: Both genders have similar
mentions of memory loss (64 percent vs. 68 percent), yet women mention loss of autonomy far
more frequently than men (72 percent compared to 40 percent). From this, we can conclude that
women contribute at least partially to biasing the French representation towards loss of

independence. French women also tend to associate AD with its impact on social life (loss of
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independence, lonely, family impact, mood disorders) whereas French men associate AD more

with personal decay (loss of self, patient, decline, incurable).

In the American sample, the difference between women and men is less pronounced. Yet, we

notice that only women mention scary, and they focus on the need for research in comparison to

American men who focus on decline and incurable (as with French men). Perhaps it is not

surprising that the fear reported by American women is associated with confusion in their

representation, whereas French women detail a series of symptoms, thus giving a concrete

characterization to the disease (cf. Cutler and Hodgson, 1994).

Both female representations are consistent with women performing most of the care-giving

activity and reflect the asymmetry in favor of the French sample in being more informed than the

American sample. However, within nationalities, it is worth noting that the distribution of

specific symptoms is even across gender in the French sample (respectively disorientation, mood

disorder and loss of communication) and evenly absent in the American sample. This result

appears to reinforce the hypothesis that the overall difference between our samples is driven by

exposure to information campaigns rather than by gender effect.

Gender |[Fr Women Fr Men US Women US Men
>50% |Dependence* (72%) Memory (68%) Memory Memory
Memory (64%)
>25% |Lonely Illness Dependence (40%) Sad Aging IAging
Self Family impact Patient
IAging Dementia Dementia
Scary* Sad

Family impact
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Margins |Disorientation Iliness Brain Brain

Family impact Research Patient Decline
Aging Disorientation Confusion Incurable
Mood Scary Research llIness
Disability Patient Disorientation
Brain Decline
Scary Incurable

Lonely

Communication

Table 3. Representation by nationality and gender

Our hypothesis with respect to differences across age was that the representation of AD would
evolve along the lifespan. Indeed, three observations from the results reported in table 4 appear
to support this hypothesis. First, the heart of the representation is different across age groups:
Young respondents mention aging significantly more often than older respondents (p=0.0003),
and for the American sample, only older respondents mention sad. Second, the representation of
young respondents is very homogeneous. For instance, memory is mentioned by 84 percent of
young versus 50 percent of older French respondents, and by 69 percent of young versus 42
percent of old American respondents. Third, if we look at the margins, there is an asymmetry
between younger and older French respondents that is similar to the one we observed between
French and American respondents, in that the young French respondents identified more general
items (incurable, family impact, lonely, and dementia) compared to the symptom-oriented

responses of older French respondents (loss of communication, tremor, mood disorder).

Age Fr <44 yo Fr > 44 yo US <44 yo US > 44 yo
> 50 % Memory* (84%) Memory (50%) Memory (69%) Sad (50%)
Dependence (63%) Dependence (50%) IAging (54%)

Aging*** (50%)
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> 25 % Self Self Brain Memory
Disorientation Dementia Family impact
Iliness Sad Dementia
Family impact Patient
Patient Aging
Margins Incurable* IlIness Decline IlIness
Family impact Scary Scary Brain
Lonely Brain Dependence Health care
Dementia Communication Decline
Tremor Frustrating
Mood
Decline
Disorientation

Table 4. Representation by nationality and age

We suggest that the difference across age groups reflects the source of their information: In
probably being more receptive to information in the media, younger respondents may have
acquired a more stereotypical, homogeneous knowledge about AD, whereas older respondents
most likely relied on a variety of personal experiences with aging through their own experiences,
and/or that of their parents or friends. This raises another possible factor, which could be
embedded in our observation of the age effect: Older respondents are more likely to be in direct
contact with a person suffering from AD. To check the possible contribution to this factor, we

ran one more analysis.

Associations with having a direct contact with a patient

We predicted that respondents in direct contact with a patient would have a different
representation than those without direct contact. Specifically, we expected the respondents in

direct contact with a patient to have a richer, more accurate representation of AD. As
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hypothesized, contact was significantly associated with the frequency of mentions of a loved one

who is ill in both samples (US r=0.58, p<0.001; Fr r=0.41, p=0.01).

More surprising was the difference observed in the heart of the representation of French
respondents with or without direct contact with a patient. Whereas respondents with no personal
contact mentioned the loss of memory more often, respondents in direct contact with a patient
inversely prioritized the loss of independence in their representation. The fact that dependence
was mentioned more often by both women and respondents in direct contact with a patient is
consistent with most of the caregivers and patients being female. However, this observation was
not found in the American sample, suggesting that there may also be a cultural component to this

predominance of the notion of dependence in the French sample.

In the American sample, a similar difference was found: respondents with no contact mentioned
the loss of memory more often, while respondents with direct contact prioritized sad in their
representation. Interestingly, the difference across respondents with or without direct contact in
both samples involved the two items that most strongly differentiate the two nationality groups
(respectively sad and dependence). This observation suggests that the group differences we
found across nationalities may reflect differences across respondents in direct contact with a

patient in each group.

Regarding items mentioned only by one group, in the French sample, only the respondents
without contact mention the need for research. This may reflect a focus on institutional policy in
the absence of a focus on first-hand everyday challenges associated with the care of a patient
with AD. In the American sample, only the respondents older than 44 years and in direct contact

with a patient mention health care. We suggest that this illustrates the relative lack of systematic
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campaign of information towards the public in Boston: Only people who struggle personally
with AD think about the implications in terms of care, insurance, and treatment. Moreover, by
merging the information in Table 5, we can say that scary is mentioned only by respondents
older than 44 years with no direct contact to a patient in the French sample but is mentioned only

by respondents younger than 44 years and without any direct contact in the American sample.

Contact Fr No contact Fr contact US No contact US Contact
> 50 % Memory (77%) Dependence (70%) Memory (70%) Patient***
> 25 % Dependence (47%) Memory (45%) IAging Sad (48%)
Self Iliness Brain Memory (44%)
IAging Communication Family impact Dementia
Disorientation Patient* Sad (30%) Aging
Decline Family impact
Dementia Incurable
IlIness
Margins Lonely Incurable Scary Brain
Ilness Family impact Dependence Self
Research IAging Health care
Family impact Self Decline
Dementia Decline
Brain Lonely
Scary Brain
[Tremor Mood

Table 5. Representation by nationality and contact

Conclusion

In this paper, we have investigated the social representation of Alzheimer’s disease in two

samples from Paris and Boston. We hypothesized that the representation of AD would vary as a
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function of the cultural context, which included several information campaigns towards the
public in Paris but not in Boston. Indeed, in 2009, a national review about the public’s
perceptions of AD among the US-population concluded that “[t]he majority of studies indicated
that the US public lacks specific information about Alzheimer’s disease and current treatments”
(Anderson et al., 2009). As hypothesized, the French sample showed an expertise effect,
illustrated by a more homogeneous and more structured representation than the American

sample.

In terms of content of the representation, beyond the expected agreement on memory and aging,
we found a strong difference across nationalities, both in the structure and in the content of the
representations. Based on raw frequencies, American and French respondents prioritize the
sadness and the loss of independence very differently in their representation. One third of the
items mentioned solely by American respondents point at emotions of the respondent
(frustrating, unfair, anger, bummer, hope, pathetic, horrible) and only one item is a symptom of
the disease (not recognizing). In contrast, the same proportion of items solely mentioned by
French respondents focuses on symptoms of pathological aging (loss of dignity, loss of balance,
running away/getting lost, lying) and only one points at the respondents’ emotions (powerless).
In terms of nature of the representation, we can thus conclude that the French respondents focus
on the idea of loss (mentioned three times more often than memory, the item with overall highest
frequency in the French sample) and describe primarily the experience of the patient: one of
illness, solitude and dependence, characterized by a progressive loss of self, communication, and
sense of orientation (cf. Nizzi 2013). The American respondents, on the other hand, seem to
describe the impact of the disease outside of the patient, with two main poles: their own feelings

(sad) and the societal impact (family impact, health care). This is consistent with the findings
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summarized by Anderson and colleagues: “[R]eports documented that survey respondents
expressed a great deal of concern about the disease, both from a personal perspective and the
potential of caring for someone else” (2009: 9). This difference may have been caused at least in
part by the different exposure to broad information campaigns towards the public; however, we

cannot make such inference from our cross-sectional data.

This study has several limitations that require cautious interpretations. The sample size and the
recruitment areas are limited and we relied on collective data for socio-economic status.
Additionally, as is the case for all cross-cultural studies, many other factors can contribute to the
differences we observed across cities. For instance, different health care systems seem crucial in
how a disease is experienced and thus represented, as are differences in the stigma associated
with the disease in each culture. But other unidentified factors might also contribute to our
findings. A future study could re-test the Bostonian sample after the effects of the recent political
measures have had time to reach the public, to compare their representation pre- and post-

information campaigns within the American context.

Our results also underline the differences in representation between respondents with or without
a personal contact with a patient. The differences we observed (between memory and
dependence in the French sample, and between memory and sad in the American one) imply that
the group differences we observed across nationality may reflect differences across respondents
in direct contact with a patient. The cultural context may be particularly relevant to those
respondents who personally engage with the concrete modalities of their local health care
system. Furthermore, across nationalities, respondents in direct contact with a patient showed

more divergent patterns of responses than those without such contact. This finding could reflect
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the diversity of personal experiences, as direct contact with a patient constitutes a first-hand
source of information (Blendon et al., 2012). Indeed, while information campaigns focused on
the symptoms of the disease, thus providing a unified representation to people who lack a direct
experience of the disease, respondents relying on first-hand experience were most likely to
mention items specific to their individual experience, thus resulting in a more diverse

representation for these respondents.

Finally, the specific pattern of response for the item scary is interesting in relation to the
hypothesis of both the French and the Massachusetts government that more information about
AD would decrease the fear in the general public. This hypothesis seems to be supported by the
fact that only respondents with no contact mention scary, independent of their nationality. We
can argue that people in direct contact with a patient know in fact more about the disease than
other people and the fact that they do not mention scary seems to justify the hypothesis linking
more information to less fear. In our survey, we also learn something more: Only older French
and younger American respondents (all with no direct contact) mention scary. If we are correct
to assume that younger populations are more likely to have been reached by information
campaigns in the media (on the internet for instance), then the fact that young French
respondents do not mention scary when older French respondents do might be a result of the
information campaigns and a proof of their efficiency in reducing fear of the disease. The
American sample confirms this interpretation as it is the younger Americans who mention scary
but not the older Americans who might have more opportunities to get indirect personal
information. Therefore, the younger Americans would be especially vulnerable to fear in a
context where no massive information campaign has happened yet. Once the new measures have

been in effect for some time, a study among young Massachusetts residents could measure the
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reduction of fear following information campaigns, thus providing a measure of efficiency in a

different medico-cultural context than Paris.
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Abstract

Do patients with Alzheimer’s disease loose themselves? The impact of dementia on the sense of
self has been extensively studied over the past 15 years. However, most studies investigate only
one marker of the self — such as mirror self-recognition or the use of the pronoun “I”’ — and do
not track how this marker might evolve over the course of the illness. This situation has resulted
in fragmented findings rather than converging evidence for a coherent model of the self in
dementia. In two studies, we use a questionnaire to investigate four markers of the self
simultaneously (self- knowledge, mirror self-recognition, the bodily distinction between self and
other, and self- reported age) in the same 60 patients spread across three stages of Alzheimer’s
disease. Our results suggest that the sense of self relies on a complex structure supported by
several independent cognitive processes that are impacted differently by the progression of
dementia. In particular, despite the early deterioration of self-knowledge, patients at advanced
stages of the disease seem to maintain a sense of self, rooted in mirror self-recognition and the

bodily self. Furthermore, self-reported age predicts the level of cognitive impairment. We
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suggest that a better understanding of the stage at which each marker of the self breaks down can
help clinicians support their patients better by targeting the preserved dimensions of their identity

at any given point in the progression of their condition.

Key words: Alzheimer’s disease, self, personal identity, marker of the self, self-reported age.

Introduction

There is a growing body of literature dedicated to the concept of self, spanning several fields
of study, from philosophy, to psychology, to neuroscience. Within their respective
conceptual frameworks, each of these fields offers a different account of the fundamental
human experience of having a sense of self. By studying the behavioral impact of localized
cerebral lesions, neuropsychology has contributed to support the hypothesis of a distributed
network of brain areas involved in the experience of a sense of self [1-13]. For instance, the
hippocampus and the entorhinal cortex play a role in the autobiographical mentalizing
(memory of one’s past, imagining one’s future) that provides the building blocks to shape
our narrative self [1-3]. But one could not recognize oneself in the mirror (self-image)
without activating certain neurons in the visual cortex [4-9]. Our very notion of identity
would lose its meaning but for the ability the medial pre-frontal cortex gives us to
differentiate self from other [10]; a distinction which, in turn, provides the foundation for
two crucial dimensions of the sense of self, namely our sense of ownership and sense of
agency [11-13]. Adopting such an anatomo-functional approach to the sense of self means

that one can study disorders of identity in finer grain than before, by postulating that a
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selective impairment of one of the circuits involved will result in a specific symptom rather

than in the destruction of the sense of self altogether.

Until recently, the consensus was that patients suffering from neurodegenerative diseases
experienced a gradual, and eventually complete, loss of self [14]. Several recent studies
have demonstrated that at least some aspects of a sense of self could be preserved [14-21].
However, the literature review published by Caddell and Clare highlights the key limitations

from which our understanding of the self in dementia still suffers.

On the one hand, most studies published to date focus on a single marker of the sense of
self, such as: self-face recognition in the mirror [8, 9, 23], autobiographical memory [24],
use of the first-person pronoun in spontaneous speech [25], or self-assessment of personality
traits [26]. Although each of these investigations is important in its own right, we must study
them simultaneously if we are to understand how they may relate to each other and to

neurodegenerative illness.

On the other hand, existing studies seldom include different severity groups. Yet
neurodegenerative diseases are, by nature, evolutive. Thus, analyzing a dimension of the
sense of self without accounting for the degree of impairment (or severity), prevents us from
understanding how each marker may be impacted at the various stages of the cognitive
decline. If we postulate that the sense of self relies on a complex structure, made of
neurologically-independent processes, then it is possible that the various dimensions of the
sense of self may not be impacted at the same stage of the illness — which could influence

treatment decisions.
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In this study, we investigated the sense of self using a questionnaire offered to 80
participants (60 patient suffering from Alzheimer’s disease — AD — and 20 healthy controls).
Our questionnaire tracks four dimensions of the sense of self: autobiographical knowledge,
self-face recognition in the mirror, bodily distinction between self and other, and subjective

age (the age the person thinks they are, whether or not it matches their objective age).

Autobiographical knowledge seems to be an interesting marker of the sense of self in AD
because we have known for a long time [27] that it shows an early and massive impairment
in the amnesic presentation of the disease. Our sense of self, composed of both personal
memories and self-knowledge, relies on episodic memory (EM) and semantic memory
(SM). Based on Tulving’s models [28, 29], EM contains references to the self as part of the
memory. EM is the memory of self, subjective time and autonoetic consciousness: this
awareness of ourselves across time which allows us to travel in the past and relive the
memory. SM contains our knowledge of facts and concepts, independent from ourselves.
There, the focus is no longer on retrieving the context but rather on recalling the information
itself. In AD, memory loss often follows a temporal gradient, such that more recent
memories are lost before remote ones, due to anterograde amnesia blocking the creation of
new memories [19, 30-32]. Here, we investigated if this temporal gradient is associated with

information directly relevant to the sense of self.

We selected two markers of bodily self: self-face recognition in the mirror and bodily
distinction of self versus other. An extensive literature has shown a progressive impairment
of mirror self-recognition in AD [8, 9, 23, 30, 33, 34]. However, these studies have not yet

been able to identify when this capacity falters in the progression of AD, relative to the loss
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of autobiographical knowledge. Our hypothesis is that mirror self-recognition might be
preserved after patients have lost large amounts of autobiographical knowledge. Indeed,
mirror self-recognition activates neurons outside of the memory areas [35], for instance the
fusiform gyrus, located on the ventral surface of the temporal lobe [36-39]. Because
neurological lesions in the typical presentation of AD often start in the internal face of the
temporal lobes before extending towards external temporal areas, one can expect that mirror
self-recognition will be preserved at more severe stages of the illness, whereas the
autobiographical knowledge dimension of the sense of self might be affected in the early

stages of the disease.

Previous work by Biringer inspired our third marker: the bodily distinction between self and
other [8, 40]. Indeed, it seems that patients who suffer from AD lose the ability to recognize
themselves in the opposite order as babies acquire it. While babies learn to recognize
themselves first in the mirror, then on photographs and finally on video, AD patients lose
the ability first on video, then on photos, and last in the mirror [8]. Developmental literature
points out that the mirror test is cognitively difficult because it requires a person to see
themselves from the third person perspective [41-43] and suggests that a more primitive
sense of self could exist prior to passing the mirror test. In particular, the hypothesis was
formulated that a pre-reflective sense of self might lie in the body as experienced in the first-
person perspective [44-46]: our body and the space around it, as they are perceived through
our own eyes. However, such a hypothesis has not yet been tested in AD. Since mirror self-
recognition has been extensively documented in this population [7, 35, 47-52], we propose
to investigate the possible persistence of a more primitive bodily self, from the first-person

perspective, and to compare this marker to the more traditional mirror self-recognition
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across severity stages of AD. We hypothesize that this third dimension of the sense of self

could be preserved beyond both autobiographical knowledge and mirror self-recognition.

The choice of our forth marker (subjective age) was motivated by our clinical practice, in
which we have sometimes observed a connection between the age patients think they are
and their experienced identity, or sense of self. The patients from our clinic in whom we
have observed this connection describe a version of their older self rather than a current one.
They often underestimate their age and present socially as the children of their deceased
parents, seemingly without acknowledging being parents and grandparents themselves. The
model of the “petrified self,” put forth by Mograbi in 2009 [21] suggests that the self gets
stuck in AD. We hypothesize that the discrepancy between the subjective age and the

objective age increases with the progression of the disease.

To summarize, we formulate four hypotheses:

1) If the four dimensions of the sense of self studied here rely on independent cognitive
processes, then each dimension will show a different pattern of impairment along the

severity stages of AD.

2) If AD impacts complex cognitive functions first, then we expect autobiographical
knowledge to be impaired before mirror self-recognition, which would in turn be impaired

earlier than the bodily distinction between self and other.

3) If the sense of self is impaired following a pattern congruent with the characteristic
temporal gradient observed in AD, then patients across all severity levels should perform

better when recalling remote (vs recent) autobiographical knowledge.
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4) If subjective age is a marker that is sensitive to the gradual cognitive decline observed in
AD, we would expect to find a negative correlation between the cognitive level and the

number of error at the item about subjective age.

Method

Sample

Our sample included 80 participants: 20 healthy controls and 60 patients diagnosed with AD
(54 females, mean age = 82 % 7). Exclusion criteria limited enrollment to subjects over 60
years old, with a diagnosis of probable AD, in the absence of other neurological conditions
(Parkinson’s disease, stroke, etc.), psychiatric comorbidity (major depressive disorder,

schizophrenia, etc.), or acute physical illness (active cancer, uncontrolled diabetes).

Participants in the control group were 66 to 94 years old (m = 74.9 + 11.9) and had a score
between 28 and 30 out of 30 at the Mini Mental State examination (MMSe; m = 29.4 + 0.7).
The AD subjects were divided into three groups (n=20) based on their cognitive level, as
measured by the MMSe [53]. Participants in the mild group were 64 to 94 years old (m =
79.0 £ 9) and had an MMSe score between 16 and 24 (m = 19.7 + 2.1). Participants in the
moderate group were 68 to 91 years old (m = 81.8 + 5.5) and had an MMSe score between
10 and 15 (m = 12.5 + 1.8). Participants in the severe group were 72 to 96 years old (m =
85.3 + 6) and had an MMSe score between 3 and 9 (m = 6.90 £ 1.6). Adjacent groups did
not differ in age. Controls were matched in age and gender to all AD groups. The three AD
groups were statistically different from one another on the cognitive level of impairment

(Kruskal-Wallis: x = 52.73, p < 0.001).
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Measures and Procedure

The study was approved by the local IRB. We first asked each subject how old they are. Then

three tasks were administered to assess the remaining three markers.

To assess autobiographical self-knowledge, we asked subjects a series of seven questions (what
their name and date of birth was, whether they had siblings, were ever married, had any children,
what they profession was, and whether they had any grandchildren). We selected information
that is acquired over several decades of life to test the hypothesis that there would be more errors
about recent versus remote information about the sense of self (temporal gradient in AD). We
also included items for which the correct answer requires regular updates (number of grandkids)

and items that remain constant (date of birth).

The second task (item 8) consists in a mirror self-recognition. We presented a 10 by 12 inch-
mirror to the subjects while remaining outside of the reflected image. The experimenter then
pointed to the mirror and asked: “Who is this?” All responses referring directly to the subjects

were considered correct.

To assess bodily distinction of self and other, subjects were asked 8 questions assessing
recognition, ownership and spatial agency (“Is this your hand?”, pointing to the experimenter’s
hand, then the patient’s hand; “Can you point to your nose/my nose?”; “Can you point to an

object that belongs/doesn’t belong to you?”, “Could you/I grab this object without standing

up?").

A total score is computed by adding the sum of all correct responses across the 16 items of the

study.
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Data analysis plan

Statistical analyses were completed using the SPSS, version 18. Significance level was set at
0.05. When conditions were not satisfactory for parametric tools, we used non-parametric
analyses. Given the ceiling effect observed for the control group, we only report analyses
across the three AD groups for our first three hypotheses. For subjective age analyses, we
first coded responses into a binary variable (correct/incorrect). We first report analyses about
the autobiographical knowledge, mirror self-recognition and bodily self; then the analyses

about subjective age.

Results

The three dimensions of the sense of self are impaired differently in AD

We compared the performance of each of the three AD groups at the three parts of the
questionnaire (Figure 1, showing percentage of errors in the mild group on the left,
moderate group, and severe group on the right). Upon visual inspection of the results,
we observed that autobiographical self-knowledge was the most impaired in all groups.
Over half of the mild group subjects already showed impairment in this dimension, and
this proportion reached 85% in the more severe stages. Bodily distinction of self and
other showed a similar pattern of impairment, shifter to later stages of the disease: the
error rate only crossed the 50% threshold at the moderate stage. Finally, mirror self-
recognition was impaired later than the other two dimensions, with no impairment in the

mild group and only 10% of subjects impaired in the moderate group. At more severe
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stages, however, the error rate reached 45%, and ramped up to 87.5% for patients with

an MMSe score inferior to 6/30 (n=8), to reach 100% under an MMSe of 5 (n=4).

A significant difference was found between all groups on the autobiographical self-
knowledge portion of the questionnaire (y*>> = 22.03; p< 0.001). Differences were
observed between the mild and moderate groups (U = 75.5; Z = - 3.43; p < 0.001); and
the moderate and severe groups (U =44, Z = - 4.27, p < 0.001). For mirror self-
recognition, we found a significant difference between the mild and severe (U =110, Z =
-3.34; p = 0.001) and between the moderate and severe groups (U =132,Z2=-2.3;p =
0.018). For bodily distinction of self and other, we found a significant difference among
all groups (y*= 31.14, p < 0.001). We found a difference between the mild and
moderate groups (U = 72.5; Z = - 3.67; p < 0.001); between the mild and severe groups
(U =18, Z=-5.08, p <0.001); and between the moderate and severe groups (U = 90.5;

Z =-3.0; p = 0.003).
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Figure 1. Error rate by marker.

The loss of autobiographical self-knowledge follows a temporal gradient

Because the seven items of the questionnaire target autobiographical knowledge acquired over
several decades, we can map the error rate for each item onto a chronological axis (Figure 2).
With the most remote elements on the left and the most recent elements on the right, this pattern
shows a strong temporal gradient, such that all items, excepts for the date of birth (which is not

updated with time and has been reinforced throughout the lifespan), are impaired in a reverse
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chronological order, i.e. with the most recent items showing the greatest number of errors.
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Figure 2. Taux d'erreur pour chague item.
Figure 2. Error rate per item.

Data visualization also highlights that items needing regular updates over time (number of
grandchildren) are more impaired than those staying constant (name, having been married). A
Fischer test confirms that the performance difference is statistically significant (fi7o= 0.587,

p<0.001).

Subjective age is a good marker of cognitive decline

Four items of our protocol were significantly correlated with the cognitive level as measured by
the MMSe score after Bonferroni correction (p<0.003): mirror self-recognition (r= 0.52,

p=0.002), pointing to an object that belongs to self (r=0.28, p<0.001), number of grandchildren
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(r=0.32, p<0.001), and subjective age (r=0.22, p<0.001). We analyzed the distribution of all four
items along cognitive levels measured by the MMSe (Figure 3). A good marker of cognitive
decline would be in a linear, inverse relation to cognitive level, such that the frequency of errors
at this marker would increase as the cognitive level decreases. The distribution of the first two
items correlated with cognitive level (mirror self-recognition and pointing) reveled a pattern of
sporadic errors across the cognitive spectrum, suggesting that they would be poor markers of
cognitive decline. In contrast, the distributions of the next two markers (number of grandchildren
and subjective age), showed a clinically promising pattern, with errors occurring from the
clinical cut-off of the MMSe and in increasing frequency as the MMSe score decreases. We
conducted an Mann and Whitney U test to test the hypothesis that patients who answered each of
these two items correctly versus incorrectly would differ in cognitive level. Results suggest that
error at both subjective age (mean MMSe = 11.56 for error group versus 15.71 for those who
gave a correct answer; Z=3.4183; p<0.001) and number of grandchildren (mean MMSe = 11.72
for error group versus 15.43 for those who gave a correct answer; Z=2.42; p=0.01) was

associated with a significantly lower cognitive level.
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Figure 3. Response distribution at 4 items (errors in grey).

We focused the rest of our analyses on subjective age for two reasons. First the rate at which this

marker of the self must be updated is identical across patients, thus facilitating cross-participants

comparisons, whereas the number of grandchildren is updated irregularly. Second, it is much

easier for the clinician to verify age based on medical records than to track down a reliable

informant regarding the number of grandchildren, thus making subjective age a more relevant

clinical tool.

Across cognitive groups, we found that subjective age was significantly correlated with 5 items:

number of grandchildren (r =0.41, p<0.001), number of siblings (r =0.18, p=0.002), number of

children (r =0.24, p=0.001), date of birth (r =0.28, p=0.001), and mirror self-recognition (r
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=0.31, p=0.001). Probabilistically, patients who reported an incongruent subjective age were
extremely likely to also report erroneous answers at these five items (RC=15.25; p<0.001): for
instance, 31 out of the 39 patients who reported an incongruent age also made an error in

reporting the number of their grandchildren (79%).

Is the magnitude of error in reported age predictive of the severity of cognitive

decline?

We found that both the frequency of errors and their magnitude were increasing in more
severe stages of cognitive decline. We found a negative correlation between the MMSe
and the absolute difference (objective age minus subjective age; r=-0.5; p<0.001), such
that for each point lost on the MMSe, the magnitude of error at subjective age increase
by 6 months. We also observed that patients tend to underestimate (n=29) rather than
overestimate (n=10) their age (Figures 4 and 5). On the left hand side, Figure 4 shows
the number of subjects per group (from healthy controls on the left, to sever on the
right)whose reported age was identical to their age (in white), less than 15 years apart
from their age (in light blue), between 16 and 40 years apart from their age (in dark
blue) and over 40 years apart from their age (in grey). On the right-hand side, Figure 4
shows the number of subjects who reported a subjective age either younger or older than

their objective age, for each of the above intervals of error.
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Figure 5: Amplitude of Error at Subjective Age by Dementia Level

To test if an error at subjective age could predict the level of cognitive decline, we ran a

linear regression with permutations, seeking to predict MMSe scores based on the
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absolute difference between objective and subjective age. The model explained 27% of
the variance in MMSe score (p<0.001). We then pooled the absolute difference scores
in 3 categories: less than 15 years off, 16 to 40 years off, or over 40 years off. This
second model predicted 49% of the variance at the MMSe scores (p<0.001). However, a
pairwise comparison revealed that the model was less sensitive to the three categories
than it was able to distinguish between the presence or absence of error at subjective

age.

Discussion

Most of the studies assessing the sense of self in dementia have restricted their analysis
to a single dimension of the self, which has limited our understanding of the
associations among them and of how they may be impaired at various levels of
cognitive impairment in neurodegenerative diseases. This study has uncovered the
interplay and profile of impairment of four measures of the sense of self in the same

cohort of 60 patients suffering from Alzheimer’s disease.

In line with our expectations, autobiographical self-knowledge was impaired at very
early stages of cognitive decline (between healthy controls and mild cognitive
impairment). In contrast, group differences appeared between the mild and moderate
stages of AD on a measure of bodily distinction between self and other, suggesting that
this dimension of the self follows a distinct and later pattern of impairment than
autobiographical self-knowledge. Finally, differences at mirror self-recognition were
found between the moderate and severe levels of cognitive decline. This third marker

also shows an independent pattern of impairment compared to the previous two, which
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suggests that it may rely on independent neuro-cognitive processes. Together, these
findings support the model of a complex cognitive structure supporting the sense of self

via independent processes.

Our second hypothesis, on the other hand, was not supported: in this sample, mirror
self-recognition in the third-person perspective outlasted the bodily distinction between
self and other in the first-person perspective. It is possible that the face is such a potent
marker of our identity, reinforced throughout our lives, that it confers it a particular
robustness. This pattern is also found in patients suffering from disorders of
consciousness [54,55], who may not orient to a pen or finger but orient to a mirror when
asked to follow an object [55,56]. It could be the case that self-relevant stimuli like the

face exhibit a strong robustness across neurological conditions.

Our third hypothesis regarding a potential temporal gradient affecting the gradual
impairment of autobiographical self-knowledge was supported: remote memories are
better preserved than recent ones, across all stages of the illness. This finding is
compatible with the frozen-self model [21] and map onto prior results documenting a
temporal gradient for other types of information in AD [30,32]. A likely explanation for
this observed temporal gradient is the combination of retrograde with anterograde
amnesia in AD, which prevents the formation of new memories: more remote memories
and those that do not require regular updates are therefore preserved longer in the course

of the illness.

One of our aims was to evaluate the relationship between subjective age and cognitive

decline. It seems to us that this unique question, easily verifiable by the clinician, could
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constitute an informative pointer before a complete neuropsychological evaluation.
Indeed, performance at this single question seem to convey representative information
about the cognitive level of the patients, as measured by the MMSe. Both the presence
of an error and its magnitude carried relevant information in this study. Further analysis
is needed to clarify which format of this question will yield the maximum amount of

clinically relevant information.

The main contribution of this study is to provide evidence for independent patterns of
impairment in four dimensions of the self across the progression of the illness, thus
suggesting that these dimensions may rely on independent cognitive processes. Future
directions include the addition of other relevant markers of the sense of self to our
model and the continued mapping of their interaction at different severity of cognitive

impairment.
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Abstract

Although many psychological and medical conditions result in life changes that are relevant to
the way subjects experience their sense of self, there is currently no validated neuropsychological
measure assessing the sense of self. In this study, we created and validated a new
neuropsychological tool to assess the sense of self through both quantitative and qualitative
analyses. In phase 1, we recruited 180 healthy adult participants and asked them to provide 25
self-describing statements. From this, we created a coding manual, which includes nine
categories of self-descriptions: (dis)likes, psychological description, physical description, social
self, past and future self, activities, possessions and demographics. In phase 2, we recruited 115
healthy adult participants and asked them to generate as many self-descriptive statements as
possible in two minutes. From this, we created the Verbal Self Fluency task (VSF), which is
modeled after the well-established two-minute verbal fluency tasks (Cardebat et al., 1990).
Alongside this healthy sample, we also recruited 27 patients with cognitive impairments and
compared their performance both quantitatively (number of total responses provided) and
qualitatively (categories of self-descriptions used). In phase 3, we recruited 314 healthy

participants to create the VSF norms. Performance at the VSF is compared to four well-
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established neuropsychological measures assessing global cognitive functioning, verbal fluency,

memory and executive functioning.

Introduction

We all have a sense of self: the subjective experience of what makes us us in our own eyes. The
sense of self refers to this first-person experience of our own identity: these core physical and
psychological attributes, our preferences and values, the relationships that define us, and the
place we see ourselves occupy in the world (James, 1890). Many psychological and medical
conditions may affect one’s sense of self, and knowing if and how this is the case could help to
tailor the care of these patients. In line with a strong contemporary focus on a quantitative and
cognitive psychology, neuropsychology characterizes precisely how each of these conditions
impacts the memory, language, executive and daily functioning of our patients. But it seldom
assesses how these conditions impact the experience our patients have of their sense of self.
Perhaps seen as too qualitative for standardized measures, the sense of self has been left out of
current assessment batteries. Yet, arguably, seeing oneself change because of an illness may just
be the most relevant aspect of the experience of being ill. Alas, as clinicians or researchers, we

do not currently have a reliable, validated measure to assess the sense of self of our patients.

What we do have is a patchwork of findings exploring disparate dimensions of the self, as
evaluated from the third person-perspective. In particular, the field has made invaluable clinical
strides over the past thirty years in documenting how certain aspects of the self are preserved in
dementia. For instance, one study has measured the use of the personal pronoun “I”” in the
spontaneous speech of patients with cognitive impairment as a proxy to a preserved sense of self

(Sabat, 2002). Others have created protocols to test the capacity to recognize oneself in the
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mirror or on video, as a sign of preserved sense of one’s identity (Biringer & Anderson, 1992;
Biringer, Anderson, & Strubel, 1988; Bologna & Camp, 1997; Breen, Caine, & Coltheart, 2001;
Grewal, 1994; Hehman, German, & Klein, 2005). Yet another approach has been to assess the
capacity to correctly self-ascribe personality traits (Gil, 2001). Finally, a lot has been done to
quantify the association between amnesia and the self, by measuring the loss of autobiographical
memory — with the risk of reducing the self to autobiographical memory (Duval et al., 2012;
Fargeau et al., 2010; Martinelli, Anssens, Sperduti, & Piolino, 2013; Meulenbroek, Rijpkema,
Kessels, Rikkert, & Fernandez, 2010; Morris & Mograbi, 2013). Yet, so far, these fragmented

results have failed to converge in a comprehensive picture (Caddell & Clare, 2010).

Part of the reason for this fragmented knowledge, is the lack of consensus on what the self is, and
how to study it. As the variety of dimensions above hint at, it is becoming increasingly clear that
the sense of self encompasses a variety of experiences that can be impaired independently (Nizzi,
Belin, Maillet, & Moroni, 2016). Studying the self by measuring performance at certain
cognitive tasks we deem indicative of a preserved self is valuable in allowing us to uncover its
cognitive structure, and thus improve our model of the self. However, this approach by proxy
might miss a crucial element of the self: namely the fact that before being a concept, the self is
someone’s experience of their own identity. The sense of self, then, would be that first-person
perspective, subjective experience of one’s own identity. Importantly for clinical purposes, a
person’s self as perceived by observers in the third-person perspective doesn’t always align with
the patient’s first-person sense of self. For instance, an anosognosic patient may believe to be
fully able rather than suffering from hemi-neglect, and a patient suffering from a massive loss of
autobiographical memory may believe to be a teenage daughter when in fact she is an 86 year-

old grandmother with long deceased parents. Focusing on the sense of self allows us to
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characterize how the many conditions we see in a neuropsychological evaluation relate to the

person’s first-person experience of their illness.

Beyond a perspective issue, several methodological factors also have hindered progress. One of
them is that most studies investigated a single dimension of the sense of self in isolation, thus
making it difficult to build a comprehensive picture of impairment in the sense of self in their
population of interest. Another reason is that studies often focused on a single disease, which
prevents us from comparing how each dimension is impaired in different illnesses. And, perhaps
most importantly, these studies all assessed the sense of self by proxy. The tools used in prior
studies to assess the self do not assess patient experiences in the first-person perspective, at their
sense of self. Rather, these studies used behavioral measures to assess the sense of self indirectly,
guided by top-down hypotheses about the role of certain cognitive functions in maintaining a
sense of self. Although valuable, this approach presents three main limitations. First, it defines
the sense of self externally through behavioral performance, thus ignoring what is subjectively
most salient in the patient’s experience of their self. It also focuses on assessing functional
impairment by measuring failure at a task, thus assessing what has been lost rather than what is
preserved. Finally, it limits our understanding of the sense of self to the probing of unrelated

dimensions for which we have tools rather than eliciting a comprehensive picture.

Given the first-person nature of the sense of self, we suggest that progress can be made by
creating a tool using direct self-report to assess our patients’ sense of self. We want our tool to
allow the elements most relevant to each patient to emerge rather than restricting a priori our
investigation to a given set of functions. For instance, we might have a validated tool to assess

mirror self-recognition but the dimension of the sense of self that worries this patient most might
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be the transformation of their social self through a progressive withdrawal from their support
network — an aspect that is likely to come up during our clinical interview but for which we do
not have a validated test. Focusing on the subjective experience thus allows for increased
granularity in the profile of each patient. Furthermore, by asking the patients about their
experience, we get an instant picture of what is preserved of their sense of self at the time of
testing: we focus on what is currently playing an active role in the patient’s experience, rather
than aiming to quantify what has been lost based on what is lacking in their performance.
Finally, we want to design this tool with two constrains in mind. It must be easy to administer in
a clinical setting where lengthy tests are difficult to add to a full neuropsychological evaluation.
And it must be generalizable to different cultural contexts, so that we account for the possible
influence of culture on performance at neuropsychological tests (Tanczos, Janacsek, & Nemeth,

2014; Zarino, Crespi, Launi, & Casarotti, 2014).

Such a tool would further our understanding of the sense of self in several ways, benefiting both
researchers and clinicians. Importantly, learning how each of these conditions affects the sense
of self of our patients would allow providers to identify and support the specific aspects of their
sense of self that are preserved in their patients at the time of testing. Indeed, prior work has
shown that the different dimensions of the sense of self can be selectively impaired (Nizzi, Belin,
Maillet, & Moroni, 2016). While a patient who has lost the ability to recognize themselves in a
mirror and interprets their reflection as an intruder may benefit from not having a mirror in their
room, patients in whom this dimension of the sense of self is preserved may benefit from instead
maintaining mirrors in their room. A precise assessment of the sense of self might help inform
such concrete decisions for the patient’s environment and care. By extension, individual

strengths-based recommendations could be strengthened by identifying and encouraging the
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activities that the patient considers most defining for their identity. Additionally, helping family
members and caregivers understand how a patient with moderate to severe cognitive impairment
perceives themselves could help shed light on a patient’s behavior, thus providing meaning and
supporting both patient and caregiver in their relationship, as it has been modified by the
patient’s illness (Nizzi, 2012). Furthermore, such a tool could reveal disease-specific patterns of
self-impairment, useful for diagnostic purposes. Clinical experience leads us to believe that
different pathologies tend to cause disease-specific patterns of self-impairment. We suggest that
targeting the subjective experience of the self will allow us to capture this pattern in a single
measure, rather than getting a kaleidoscope of scores for unrelated dimensions that each requires

administering a different measure.

With these guidelines in mind, we created a new measure to assess the sense of self, based on the
format of the widely used verbal fluency tasks. In these tasks, respondents are instructed to
generate as many responses of a given category as they can in two minutes. Categorical fluency
might ask them to name as many animals, or vegetables, as they can (Strauss, Sherman &
Spreen, 2006). Phonological fluency might ask them to generate as many words as possible
starting with a certain letter of the alphabet (Lezak, Howieson & Loring, 2004). In our task,

respondents are asked to provide as many self-descriptive statements as they can in two minutes.

The format of the verbal fluency tasks is well established and has been successfully used in many
clinical contexts (Araujo et al., 2011; Chi, 2014; Clark et al., 2009; Jurado, Mataro, Verger,
Bartumeus, & Junque, 2000; Laisney et al., 2009; McDowd et al., 2011; Zimmermann et al.,
2014; Zizak et al., 2014). Creating a task based on a well-established format means that results

from the new task will be comparable to a large existing body of evidence. It also means that
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more is already known about the various cognitive processes participating in the task and the
expected performance in specific conditions. Finally, it ensures that the format is flexible and

usable for a wide range of clinical and research purposes.

We designed a three-part study with the aim of creating an easily administered, generalizable
tool to assess the sense of self in a variety of conditions. The goal of this study is to establish
proof of concept before the task can be tested in the future against other well-established
cognitive tasks in a large clinical sample. For the purpose of this initial study and given the broad
existing literature in this domain, we selected the context of cognitive aging. In phase 1 of the
study, we created the task and normalized it in a healthy population (study 1a). We then
replicated our study in a different country to evaluate cultural generalizability (study 1b). In
phase 2 of the study, we applied our newly developed task in a clinical sample to explore self-
impairment in three expressions of dementia (Alzheimer’s disease, vascular dementia and
Korsakoff syndrome). In phase 3, we collected a large sample of healthy subjects to develop

norms across the age range for the VSF.

Study 1a: Development of the VSF Categories and Coding Manual

The Verbal Self Fluency task (VSF) is modeled after two existing tasks. The 2-minute format
follows the format of the existing categorical and phonological verbal fluency tasks. The focus
on the sense of self is inspired by a measure developed in the 1950’s: the Twenty Statement Test
(TST), in which participants were asked to generate 20 self-describing statements without any

time constraint to complete the task (Kuhn & McPartland, 1954). The TST has demonstrated the
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ability to generate informative self-descriptions. However, the TST coding manual prescribed a
very specific lens by categorizing all responses according to a binary social criterion (consensual
versus subconsensual responses). Consensual self-descriptions included group membership, such
as “I am a Christian”. Subconsensual self-descriptions included all other statements, such as “I
am generous”. This task was reducing the sense of self to the social self, thus disregarding other
categories of self-descriptions which could yield important information about the sense of self as
experienced in the first-person. Methodologically, there were three main limitations to this work.
First and foremost, the coding reliability of the TST was a concern, possibly driven by a small
number of both statements and coding categories used to sort the self-descriptive statements
(Franklin, 1971; Kuhn, 1960). Second, the TST was never administered systematically across the
life span. It has been used primarily in students, such that no information is available about how
adults and older adults conceive of their sense of self as measured by self-describing statements
(Grace, 2002). Last, findings about gender effects were inconsistent (Babbitt, 1990; Grace,

2002).

Our goal was to develop a new measure of the sense of self and assess its reliability. We asked
participants to generate a larger number of self-descriptive statements (without time constraint
initially) and created a completely new coding manual. Qualitatively, we also were interested in
exploring which categories of self-descriptions respondents would use most frequently, as a

function of their gender, age and education level.
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Method

Sample

We recruited 90 healthy participants (51 females, 20-84 years old, mean age 35.4) from the
community in Lille (France) using flyers posted on campus and in town, for a 10-minute, IRB
approved, verbal task. Participants were all native French speakers. Participants over 50 years

old were screened for cognitive impairment using the MoCA (Nasreddine et al., 2005).

Measure and Procedure

In Study 1a, participants were instructed to provide a verbal response after hearing the following
instructions: “Please provide 25 statements that describe you as a unique individual”. The study

was completed in person. Responses were audio recorded and later transcribed.

Data analysis plan

Data were first processed to create the VSF coding manual. Seven undergraduate students from
Lille University were recruited as coders for this study. To create the coding manual for the VSF,
all raters independently categorized a subset of 500 statements. Raters were instructed to label
each self-describing statement with the closest thematically congruent category they could think
of. For instance, the statement “I am a redhead” was labelled as “body description” or “physical
self”. The categories spontaneously generated by all raters were then consolidated by consensus,

to reduce redundancy and overlap.

The resulting list included nine categories of self-descriptive statements: likes and dislikes (“I

love hot chocolate™), psychological description (“I am curious”), social self (“I am a student”),
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physical description (“I have hazelnut eyes”), past and future self (“I will go on a road-trip next
summer”), activities (“I walk my dog every day”), possessions (“I have a car’’), demographics (“I
am a woman”), and other (“The trees have lost all their leaves”). We then reviewed the coding of
the initial 500 statements using the selected nine categories, to clarify the definition and the
scope of each category as well as identified any coding difficulty worth mentioning in the coding
manual. This process resulted in the VSF coding manual (Annex 1), which provides the
definition of each category, as well as several examples of self-descriptive statements for each

category.

We then explored possible group differences in the categories of self-descriptions used across
gender, age and education level. Age groups were defined as follow: young adults between 20
and 40 years old (n=63), adults between 41 and 60 years old (n=17), and seniors above 61 years
old (n=10). Education levels were defined as follows: high school (n=23), college (n=32) and
grad school (n=35). Statistical analyses were completed using the R software. Significance

level was set at 0.05.

Results

Reliability

To assess the reliability of this new coding manual, a team of three new, untrained graduate-level
raters coded the entire dataset collected in Study 1a (2250 statements) by relying solely on the
coding manual. Inter-rater reliability was assessed using Fleiss’ Kappa (x=0.985) and
Krippendorff’s Alpha (o= 0.985). The former accounts for chance agreement among raters,

which joint probability does not (Hallgren, 2012). The latter measures exact agreement rather
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than covariation, unlike the Cronbach’s Alpha (Cohen, 1960; Krippendorff, 1980). Both
coefficients evaluated global inter-rater agreement in the very high range. The table below

reports the inter-rater agreement for each category.

Category Study la
(Dis)likes 1.00
Mind 0.98
Social 0.98
Body 0.99
History 0.97
Activity 0.99
Possessions 0.96
Demographics 0.99
Other 0.96
Perseverations -

Table 1: Inter-rater reliability

Category repartition

Three categories accounted for 75% of self-descriptions in our sample (Figure 1). Respondents
described themselves mainly in terms of what they like and dislike (30% of the responses), their
psychological characteristics and their social connections. In contrast, the other six categories

were used more marginally in this sample of healthy subjects.
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Figure 1: Category repartition in percentage of responses in the French sample

We did not find statistically significant differences across gender, age, or education levels in our
sample. Upon visual examination of the data, men and women had very similar category profiles,
with men providing slightly more psychological descriptions than women (Figure 2). Participants
under age 20 and over age 60 had similar category profiles and both contrasted with participants
age 21 to 59 (Figure 3). Participants with a High-School degree or and Graduate degree had
similar category profiles, which both contrasted with the category profile of participants with a

College degree (Figure 4).
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Figure 2: Category repartition by gender
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Figure 3: Category repartition by age
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Figure 4: Category repartition by education level

Discussion

Our goals were to create a new assessment measure for the sense of self and test its reliability.
We developed a completely new coding manual, based on nine data-driven categories of self-
descriptive statements. The resulting VSF coding manual achieved high inter-rated reliability.
Importantly, this reliability was achieved across untrained raters who relied solely on the VSF

coding manual.

We collected data from healthy participants across a wide age range, which provided insight into
the categories adults and older adults use to conceptualize their sense of self. The lower
prevalence of (dis)likes and higher prevalence of social descriptions observed in participants age

21 to 59 compared to both younger and older participants is consistent with a more similar sense
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of self among participants actively engaged in the workforce. The primary three categories of
self-descriptions accounted for 75% of the responses, except in participants age 20 and under, for
whom physical descriptions were the third most prevalent category, before social descriptions.
This finding is consistent with young participants having fewer social affiliations before entering
the workforce and starting a family. Regarding differences across education levels, we were
surprised to find that participants with a College degree differed most from the other two groups,
with a lower representation of (dis)likes and a higher representation of psychological

descriptions.

Study 1b: Replication in an American Sample

In Study 1b, we tested if the categories and coding manual created in our French sample would
generalize to a different cultural context. We selected three criteria to assess the performance of
the VSF in an American sample: successful, consistent, and appropriate categorization. First, we
want categories to allow the sorting of all statements generated by our international sample
(successful categorization). Second, the categories must be used consistently across coders
(consistent categorization). And third, categories must be used appropriately, i.e. in a manner
consistent with the definition of each category put forth in the coding manual (appropriate
categorization). If the material from study 1a was generalizable internationally, we would expect
untrained raters to be able to categorize all the responses of an American sample based on the
material produced in Study 1a (successful categorization). We would expect their inter-rater
reliability to remain high (consistent categorization), and we would expect the frequency of the
Other category not to be drastically inflated compared to Study 1a, thus suggesting that all the

statements can be efficiently sorted among the existing categories (appropriate categorization).
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Method

Sample

We recruited 90 healthy participants from the United States via the research platform Amazon
Mechanical Turk (51 females, 21-69 years old, mean age 37.5) to participate in a ten-minute,

IRB approve, written task. Participants were all native English speakers.

T-test with Welch correction for variance heterogeneity concluded that the American samples

was not different in gender, age or education from the French sample in Study 1a.

Measure and Procedure

Participants were instructed to provide a written response after the following instructions:
“Please provide 25 statements that describe yourself as a unique individual”. The study was
completed online. The design differed slightly between Study 1a and Study 1b in as responses
were typed instead of spoken. While this may impact other parameters, the speed difference in
producing spoken versus typed responses was irrelevant in this task since there was no time

constraint.

Data analysis plan

Using the coding manual obtained in Study 1a, a team of three new, graduate-level untrained
raters coded independently the 2250 statements collected in Study 1b. Raters were instructed to
report any response they could not categorize but no such case was raised, thus meeting the
criterion of successful categorization. Upon debriefing, and although all raters had successfully

coded these responses, it was decided to add an explicit rule in the coding manual to better
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distinguish between (dis)likes and group affiliation (social description) for English expressions
such as “sport fan,” “art enthusiast,” or “cat lover.” Statistical analyses were completed using

the R software, version 3.2.2. Significance level was set at 0.05.

Results

Reliability

We measured inter-rater reliability using the same models as used in Study 1a. Both coefficients
evaluated global inter-rater agreement at 0.8 (for coefficient by category, see Table 2). The high
agreement rate among untrained American raters using the coding manual from Study 1a
suggested that all three raters had used categories in a consistent manner to sort the data. This in
turn suggested that the categories and the coding manual obtained in Study 1a were indeed

applicable to American data and usable to a satisfactory degree by international raters.

Category Study 1b
(Dis)likes 0.92
Mind 0.73
Social 0.75
Body 0.68
History 0.88
Activity 0.77
Possessions 0.69
Demographics 0.77
Other 0.80
Perseverations -

Table 2: Inter-rater reliability
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Category repartition

For comparison, the category repartition in the American sample is reported next to the profile of
the French sample in Figure 5. Data visualization shows that the two profiles were almost
identical. No statistical difference was found between the category repartition of the two
samples. The relative importance of each category was preserved across nationalities. The three
main categories identified in Study 1a also represented about 75% of the responses in Study 1b.

Importantly, no category was disproportionately inflated compared to the French sample.

100%
90% Other
-. .
80% . Demographics
70% Posessions
60% W Activities
50% .
M| History
40%
30% H Body
20% m Social
10% I ® Mind
0% m (Dis)likes
French (n-90) American (n=90)

Figure 5: Category repartition in percentage of responses in matched samples (n=180)

Discussion

In study 1b, we evaluated the generalization of the VSF to a different cultural context across
three indicators: successful, reliable and appropriate categorization. We found that all self-
descriptive statements from an American sample were successfully categorized by untrained
raters using the coding manual from Study 1a. The high inter-rater reliability suggested that the
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categories and instructions from the coding manual were understood consistently by multiple
independent and untrained international raters. Finally, the similar profile of category repartition
across the two national samples suggested that international data were sorted in an appropriate
manner, in accordance with the intended meaning and extension of each category. Interestingly,
despite multiple cultural differences, we found that French and American respondents
conceptualize their sense of self in similar ways, based on the nine categories of the VSF coding

manual.

Ultimately, we want the VVSF will be useful to clinicians for case conceptualization and treatment
optimization. The creation of a reliable and internationally generalizable coding manual was the
first step towards this clinical goal. Since encouraging results were obtained in Study 1a and

Study 1b, we proceeded to testing the VSF in a clinical sample in Study 2.

Study 2: Use of the VSF in a clinical sample

In Study 2, we used the VSF to study the sense of self in the clinical context of cognitive aging,
which is a frequent cause for referral to a neuropsychological evaluation. We know from
previous studies that the sense of self is strongly impaired in dementia (for a review, see: Caddell
& Clare, 2010). In fact, only isolated dimensions of the self have been demonstrated to be
preserved through the course of neurodegenerative diseases. Yet we lack a tool to assess what
and how much of the self is preserved at the time of testing, from the direct perspective of the
patients. The VSF is an attempt to fill this gap in knowledge. We selected three neurological

diseases both for their high prevalence and relative symptom overlap. Alzheimer’s disease (AD)
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is the leading cause of dementia, accounting for up to 80% of the cases. VVascular dementia is the
second most frequent cause of dementia, accounting for about 10% of cases. Korsakoff
Syndrome, often observed in patients with a history of alcohol abuse, is usually dominated by an
amnesic syndrome, both anterograde and retrograde. Selecting these three conditions allowed us
to investigate the effects of several amnesic syndromes with different neural underpinnings on

self-representation.

In Study 2, we transitioned to the time limited, two-minute format of our task. Whereas Study 1
was aimed at creating the coding manual and focused on the qualitative aspect of the VSF
(namely the different categories of self-descriptions and their relative prevalence), Study 2 was
aimed at detecting performance differences between patients with pathological cognitive aging
and healthy controls. The time-limited format allowed us to compute a quantitative score: the
total number of unique responses provided by each participant in two minutes. Although limiting
the time allotted to the task increased the cognitive demand, thus making the task more difficult
for patients with word-retrieval or other processing speed impairments, three reasons contributed
to the decision to adopt a 2-minute format. First, we knew from clinical experience that
feasibility is a major constraint on the creation of any new neuropsychological test. It is frequent
that neuropsychological evaluations take multiple hours, such that short, time-limited tasks have
a greater likelihood of transitioning from research to actual clinical practice. Second, the benefit
of an identical basis for comparison across subjects (performance in two minutes, as opposed to
individual variations in a non-limited task) outweighed in our opinion the fact that the task would
have a high degree of difficulty, which could easily be accounted for in the norms. Third, the

existing categorical and phonological fluency tasks were all time-limited and shared a lot of the
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cognitive properties of the VSF. Adopting an identical format would thus allow better

comparison across fluency tasks.

In the context of cognitive aging, we were interested in major two questions. First, can we detect
cognitive impairment based on the quantitative VSF score? And second, is the qualitative profile

of category repartition disease-specific?

Hypotheses

Our hypotheses were the following: (1) if the VSF is sensitive to cognitive impairment in
general, we would expect patients to produce significantly fewer answers than controls and (2)
we would expect the category repartition of patients to differ from that of matched controls; (3) if
the VSF is sensitive to memory impairment specifically, we would expect patients to produce
significantly more perseverations (repeated answers) than controls; and (4) if the VSF reflects
diagnostic-specific patterns, we would expect the category pattern of each clinical group to differ
from the others. In particular, we anticipate that hippocampal presentations like AD and
Korsakoff syndrome, but not vascular dementia, will show an inflation of long held identity
markers (Demographics) over recent episodic content (History and Activities) following the
temporal gradient associated with the impairment of encoding processes (Ribot, 1882). Due to
their tendency to confabulate, we also anticipate that patients with Korsakoff will show lower

self-awareness (Mind) than the other two clinical groups and produce fewer perseverations.
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Method

Samples

We recruited a new sample of 115 healthy French native speakers from Northern France (64
females, age 6-90, mean age 41.6) to assess performance at the 2-minute format of the VSF in
healthy controls. Participants over 50 years old were screened for cognitive impairment using the
MMSe (Kalafat et al., 2003). From this sample, we extracted a subset of 23 healthy participants
(16 females, age 68-90, mean age 78.3), matched in gender and age with the clinical sample

described below.

We recruited a group of 27 patients with a diagnosis of cognitive impairment from a nursing
home in the greater Lille area (20 females, age 67-95, mean age 82.6), across three diagnoses:
Alzheimer’s disease (AD, n=10), vascular dementia (n=12), and Korsakoff syndrome (n=5).
Each patient completed the MMSe to assess the severity of cognitive impairment. Patients with a
history of traumatic brain injury, psychiatric illness or other neurological illness were excluded.
Consent was obtained from the patient or from the legal guardian. Participants were all native

French speakers.

Procedure

Participants were asked to provide a verbal response after the following instructions: “I am going
to give you two minutes to describe a person. | am going to tell you who the person is. You know
this person very well, but I don’t. You goal is to tell me as much as you can about what makes
this person who they are. Do the instructions make sense? Then please provide as many

statements as possible to describe yourself. You have two minutes.”
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Data analysis plan

We recruited a team of three new and untrained, graduate-level raters to code the 1857 responses
from Study 2. Raters were given the VSF coding manual and asked to report any answer they

could not categorize, but no such case was raised.

We extracted three types of scores from Study 2. First, we computed a total score, which is
defined as the sum of the unique answers provided during the two minutes of the VSF
(quantitative result). Then, we computed the percentage of answers in each category and
established profiles of category repartition following the same method we had used in Study 1
(qualitative result). Finally, we counted the number of perseverations during the test: the
repetitive answers typical of cognitive impairment, which had been predictably absent from our
healthy samples in Study 1. Statistical analyses were completed using the R software, version

3.2.2. Significance level was set at 0.05.

Results

Reliability

Inter-rater reliability was computed using Fleiss’s Kappa and Krippendorff’s Alpha and was
evaluated at 0.95 (Table 3). Importantly, all raters agreed perfectly on perseverations, which had
been absent of all our samples so far. Raters agreed above 0.9 in all categories, which suggests
that the coding manual provided reliable guidelines to categorize data not only from a third
sample of healthy participants but also from a first sample of participants with cognitive

impairments.
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Category Study 2
(Dis)likes 0.98
Mind 0.91
Social 0.94
Body 0.97
History 0.97
Activity 0.95
Possessions 0.90
Demographics 0.99
Other 0.92
Perseverations 1

Table 3: Inter-rater reliability

Differences in total score

We first computed the total VSF score and then looked at the number of unique responses during
the first and second minute of VSF, to test our hypothesis across the two halves of the test. On
average, controls (M=14.2, SD=5.7) gave twice as many unique answers as patients (M= 6.3,
SD=2.6). The difference was significant for the total score (t(89)=10.7; p<0.001) and the two
partial scores (Minute 1: t(64)=6.6; p<0.001, and Minute 2: t(40)=4.6; p<0.001), (Figure 6).
Controls included all of our healthy respondents from Study 2. Matched controls refer to the
subset of the healthy respondents, matched in age and gender with the patients’ group to decrease

the possibility that any observed differences were due to group differences in age or gender.
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Figure 6: Detecting cognitive impairment from the number of unique responses

Differences in category repartition

Next, we compared the percentage of responses in each category for healthy participants and for
patients (Figure 7). Controls have been broken down into the same age groups as in Study la
rather than being presented together as one group. This allowed us to examine the possibility that
a change in category profile observed in our patient group (which is composed of senior
participants) could be due to aging. On the left-hand side of Figure 7 are four columns
representing the various age groups of our healthy controls. On the right-hand side are the patient

group and the matched control group for comparison. Both visual analysis and statistical analysis
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of the data confirmed that the profile of category repartition was indeed different for patients

compared to matched controls (t164=2.48, p=0.005).
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Figure 7: Detecting cognitive disorders from category profile (n=142)

Differences in perseverations

We then tested whether patients provided more perseverations than controls and found a
significant difference (percentage of perseverations in the clinical group = 20.5%, percentage of

perseverations in the matched healthy controls = 0.3%; t26=3.8; p<0.001), (Figure 8).
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Figure 8: Detecting cognitive impairment from the number of perseverations

Differences across diagnoses

Finally, we tested differences in category repartition across diseases (Figure 9). In all three
diseases, visual analysis of the data showed a lower representation of (Dis)likes with higher
representation of Other. Notably, the proportion of responses from the three main categories
identified in Study 1 seemed to plummet in all patient groups, despite being replicated in the age-
matched group. For the Korsakoff group, these three categories only account for 30% of the
responses. We found significant differences between the control and the AD group (t160=2.5;
p=0.01), between the control and the vascular dementia group (t1e3=2.29; p=0.02), and between
the control and Korsakoff group (t1g3=4.5; p<0.001). Across disease groups, we found a

significant difference between the Korsakoff and the vascular dementia group (tie3=1.9; p=0.05).

As anticipated, both AD patients and the Korsakoff group — but not the vascular group — show an
inflation of Demographics compared to controls. However, only AD patients show a marked

reduction of History; the two other groups show an inflation of History. The opposite pattern is
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true of Social descriptions, with AD patients showing a relative inflation compared to the
matched control group when the two other groups show a similar reduction. Also, matching our
expectation, psychological descriptions virtually disappear in the Korsakoff group but not in the

two other groups.
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Figure 9: VVSF category profiles in three conditions

We then compared the percentage of perseverative responses among total responses across the
three diseases (Figure 10). Visual exploration of the data showed that patients with AD and
vascular dementia generated similarly high numbers of perseverations, compared to those with
Korsakoff Syndrome. We found significant differences between the control and the AD group
(t112=4.7; p<0.001), between the control and the vascular dementia group (t110=5.2; p<0.001),
and between the control and Korsakoff group (t121=2.8; p=0.005). Across disease groups, we
found significant differences between the Korsakoff and the vascular dementia group (t17s=2.7;

p=0.008), and between the Korsakoff and AD group (tis2=1.2; p=0.03).
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Figure 10: Percentage of perseverations among total responses

While our sample size to date did not allow for subgroups in severity of the dementia, we
compared the average cognitive level of our three patient groups. As illustrated in Figure 11, the
AD group had a lower cognitive level (severe to moderate) than both the vascular and the
Korsakoff groups, which were similar (moderate to mild cognitive levels). However, in terms of
total score at the VVSF, we observed on the second box plot that the performances of AD and
vascular groups were comparable, while the performance of the Korsakoff group was slightly
superior. In other terms, despite a better cognitive level, patients with a vascular dementia
performed on average at the same level as AD patients at a much more advanced stage. The same
pattern was already present in our analysis of the percentage of perseverations: patients with a
vascular dementia generated similar proportions of perseverations in their responses to the AD
patients despite having a better cognitive level on average. These preliminary results suggested
that it might be worth investigating in larger samples if the VSF shows impairment in the sense
of self earlier in the case of vascular dementia compared to other neurological diseases. If yes, it

might be due to a selective pattern of impairment in the sense of self.
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Figure 11: Cognitive level measured by MMSe and VSF scores across diagnoses

Discussion

In Study 2, we aimed to test the VSF as a clinical tool to assess which elements of the sense of
self are preserved at the time of testing, from the direct perspective of the patients, in a variety of
neurological illnesses. We found excellent inter-rater reliability again in our third sample of
untrained raters, including for the scoring of clinical data, which bodes well for the deployment

of this measure to healthcare professionals for clinical use.

The two-minute format yielded results in line with our hypotheses. First, the analysis of total
scores confirmed that patients generate fewer unique responses than age-matched controls (about
half as many in our sample). Second, as expected, the presence of perseverations was
characteristic of cognitively impaired participants. Third, the category profile of our clinical
sample was markedly different from the controls: with a much larger representation of the Other,
Demographics and History categories versus a much lower (Dis)likes category. On all three
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results, the clinical group had very different performances than the control group. It is unlikely
for this difference in older patients to be solely age-driven since the healthy seniors did not differ
from other age groups in their category profile. Visual exploration of the data supported
differences in category repartition across our three disease but we were underpowered to find

statistically significant differences in these small clinical samples.

We observed a few perseverations in the control group, which did not happen in Study 1a or b.
While in Study 1b participants provided written answers and could therefore avoid repeating
themselves easily, it is not clear if the presence of a few perseverations in the control group of
Study 2 is due to a less successful screening of controls subjects (3 controls with perseverations
were younger than 50 years old) or to the transition to a time limited format, which may have
caused an increased pressure to provide numerous answers rather than providing various
answers. As for perseverations among patients, we did not investigate the veracity of the
statements. It is possible that the Korsakoff group relied more on confabulation to compensate
for their impairment whereas AD and vascular patients generated fewer answers and repeated
them. Future studies in clinical samples should control for this possibility by verifying the

veracity of each statement from a reliable informant.

Study 3: Creation of norms in healthy participants

In Study 3, we pursued two goals. The first goal was to create norms for the VSF. Norms define
the range of performance expected from healthy participants, and specified by gender, level of

education and age. The norms we present here were derived from a sample of healthy adult
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American participants. Similar norms are currently being developed from the sample of healthy
adult French participants presented in Study 2, for which recruitment has been reopened in
pursuit of the goals of Study 3. Future comparison of the American and French norms will

provide additional information regarding the international generalizability of the VSF.

The second goal of Study 3 was to compare the VSF to several well-established
neuropsychological measures assessing three core domains of cognition in healthy participants
(language, memory and executive functioning). This work aimed to answer an important
question, namely whether the VVSF is specifically measuring the sense of self as opposed to

general cognitive functioning or verbal fluency.

Hypotheses

We formulated two hypotheses regarding the comparison between VSF and the other measures.
The first hypothesis was that if the VSF is assessing the same construct as any of the other
measures, correlations would be high between these measures. On the other hand, if the VSF
assesses a unique construct (the sense of self), which is not directly assessed by any other
measure in this battery, then we would expect low correlations between the tasks of our battery.
The second hypothesis was that the VSF would be correlated with the categorical and
phonological fluency tasks, with which the VSF shares a common format of response, but not

with the memory or executive functioning measures.
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Method

Sample

We aimed to recruit a sample of 350 adult, healthy, native or near-native English-speaking
American participants, to reach 50 participants in each of 7 age groups. Exclusion criteria
included any neurological or psychiatric diagnosis and color blindness. At the time of submission
of this manuscript, we have recruited a sample of 338 participants. Recruitment will continue
until enrollment goals are reached, prior to submission of the manuscript for publication. From
the 338 participants recruited, data had to be excluded for 5 participants who took the study
twice (only results from their first participation were included), 1 participant who took the study
twice and lied about their age (both sets of data were excluded), and 18 participants whose
performance was in the abnormal range or who disclosed information after the study that

revealed a neurological or psychiatric diagnosis conceited during the screening.

The sample from which results are presented here is therefore composed of 314 adult, healthy,
English-speaking American participants recruited from the community and several retirement
communities in the greater Boston area, to participate in a 50-minute, IRB approved study (179
females, 18-94 years old, mean age= 52). Age groups were defined as follows: 18 to 44 years
old, 45 to 69 years old, 70 to 79 years old, and over 80 years old. Education levels were defined
similarly as in Study 1: high school (up to 12 years of education, n=29, 12 females), college
(from 13 to 16 years of education, n=160, 82 females), and grad school (17+ years of education,

n=125, 85 females).
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Measures and Procedure

After informed consent was obtained, the investigator administered five neuropsychological
tasks in the order described below. Data were collected in person and coded by the first author,

one trained graduate student and two trained undergraduate students.

The Mini Mental State examination (MMSe) provides an assessment of global cognitive
functioning. It targets temporal and spatial orientation, attention, memory, language, and visuo-
spatial skills. The score ranges from 0 to 30, with higher scores representing higher cognitive
functioning. The clinical cut off is <24 out of 30. The MMSe has been very widely used in the
context of cognitive aging and provides an excellent basis to compare the findings of a single

study to a very large portion of the existing literature on cognitive aging.

The Verbal Fluency tasks (Cardebat et al., 1990) provide an assessment of verbal fluency across
two primary modalities: categorical and phonological. In categorical fluency tasks, participants
are asked to generate as many words of a certain category as possible in two minutes (animals,
vegetables, etc.). In the phonological fluency tasks, participants are asked to generate as many
words starting with a certain letter (varying across languages based on frequency of each letter)
in two minutes. The scores include the number of unique responses provided, as well as the
number of perseverations, or repetitions. The verbal fluency tasks have been used in a wide

variety of clinical contexts and have demonstrated excellent reliability.

The Grober and Buschke or RL-RI 16 is a memory test composed of 16 items (Amieva et al.,
2007; Grober & Buschke, 1987). The material consists in four stimulus sheets, each displaying

four words from different semantic categories. The clinician names each category and asks the
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participant to identify the corresponding word on the stimulus sheet. Then the sheet is removed,
and the participant is asked to immediately recall each of the words when prompted by the
semantic category. This procedure thus controls that the words have been encoded before testing
the participant’s recall. Recall is tested three times. Each time, the participant is given two
minutes to recall as many of the words of the list as possible (free recall), before the clinician
provides the category of each forgotten word (cued recall). After an interfering task, delayed
recall follows a similar procedure. Finally, visual recognition of the words among 16 new words
is tested. This complex task provides detailed information about several memory processes and
will be particularly relevant when replicating this protocol in a clinical sample of patients with
cognitive aging, as it will allow us to map different performances at the VSF onto several distinct

Memory processes.

The Stroop test (Stroop, 1935) is a well-known and well-established test of executive
functioning. In this version, participants are asked to process a series of stimuli as fast as they
can without making mistakes, across four stimulus sheets. The first sheet presents dots of color
and established that the participant can see the necessary colors. The second sheet presents the
corresponding color words printed in black ink and verifies that the participant can read. The
third sheet introduces a first level of cognitive interference, as the color words printed on the
sheet are printed in a different ink color from the color they mean. The participants are instructed
to name the ink color and inhibit the automatic reading of the color word. The fourth sheet
introduces a second level of interference, as some words appear in a box: for these words only,
the participants are asked to read the word rather than name the ink color. In all cases, time of

completion is recorded, as well as errors, and self-corrected errors.
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Data analysis plan

Statistical analyses were completed using the R software, version 3.2.2. Significance level
was set at 0.05. All measures were scored according to the respective published scoring
manuals. To establish norms of performance at the VSF, we determined the median, 10", 25,
75", and 90" percentiles for each subset of our sample, based on the VSF total score. Group
differences across age, gender and education levels were investigated. To compare performance
at the VSF to the other four neuropsychological measures, we conducted correlation analyses
between both the raw VSF total score and the percentile of performance at VSF with the
respective following scores: the total score at the MMSe, the total score at the categorical and
phonological fluency tasks, the sum of the first three free-recall scores at the RL-RI 16, and the

total completion time at the Stroop.

Results

Creation of the VSF norms

We originally recruited participants to create seven groups: ages 18 to 29, 30 to 39, 40 to 49, 50
to 59, 60 to 69, 70 to 79 and 80+ years old. However, analyses revealed that these groups did not
all differ from each other in terms of total VSF scores. For instance, the number of responses
produced by women in their 30’s was not statistically different from the number produced by
women in their 40°s. For the norms to be most relevant, we redefined age groups in such a way
that the number of answers (VSF total score) would differ significantly across groups. We found
statistically significant differences between participants age 18 to 44 compared to participants

age 45 to 69 (1(79)=4.4; p< 0.001); between participants age 45 to 69 compared to participants
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age 70 to 79 (t(62)=2.3; p=0.02); and between participants age 70 to 79 compared to participants

age 80+ (t(54)=2.4; p= 0.02). The repartition of VVSF total score by age group is reported on

Figure 1.
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Figure 1: Boxplot of the VSF total score by age group.

We then determined the VVSF norms by computing the median VSF score, as well as the 10", 25t

and 75" percentile for our sample parsed by gender, level of education and the age groups

described above (Table 2).
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VSF Norms (Country: USA; n=314)
Gender Females Males
Education Level Level Level Level Level Level
1 2 3 1 2 3
5 39 31 5 37 11 n
Age 18 to 44 17.0 19.8 18.7 14.4 19.0 17.3 | Mean score
2.9 6.3 5.3 4.0 6.3 5.2 St Dev




14.2 13.4 12.0 10.4 11.6 13.0 |10™ percentile
16.0 16.0 15.5 14.0 13.0 13.5 | 25" percentile
17.0 18.0 18.0 15.0 20.0 15.0 |Median
18.0 24.0 22.5 16.0 23.0 20.5 |75 percentile
20.4 30.0 27.5 18.4 27.4 26.0 [90" percentile
1 24 18 11 35 13 N
Age 45 to 69 15.0 24.9 24.3 17.3 17.3 17.4 | Mean score
NA 6.4 6.6 7.6 5.2 6.8 |StDev
NA 18.0 16.7 9.0 11.4 10.2  |10™ percentile
NA 18.0 19.3 10.0 13.0 13.0 |25" percentile
NA 23.5 24.0 19.0 17.0 18.0 |Median
NA 29.3 27.8 22.5 21.0 20.0 |75 percentile
NA 33.0 33.2 25.0 23.0 21.0 90" percentile
2 12 13 0 4 4 N
Age 70to 79 18.0 20.9 21.5 NA 20.3 19.0 |Mean score
NA 6.6 4.9 NA 5.1 58 |StDev
NA 14.1 15.4 NA 15.5 14.0 |10™ percentile
NA 15.8 19.0 NA 17.8 14.0 [25" percentile
NA 19.0 23.0 NA 20.5 19.0 |Median
NA 25.3 26.0 NA 23.0 24.0 |75 percentile
NA 30.8 26.8 NA 24.8 24.0 |90™ percentile
4 7 23 1 2 12 n
Age 80+ 12.0 17.3 18.8 12.0 16.5 17.2 | Mean score
7.3 5.4 4.2 NA 35 50 |StDev
6.3 13.0 14.0 NA 14.5 11.2  |10™ percentile
6.8 15.5 15.5 NA 15.3 13.8  [25" percentile
10.0 17.0 19.0 NA 16.5 17.5 |Median
15.3 17.5 22.0 NA 17.8 20.0 |75 percentile
19.3 22.0 23.8 NA 18.5 20.9 |90" percentile

Table 2: VSF norms by gender, education level and age group*?.

Differences across gender and education level

We investigated differences in VVSF total score by gender and education levels (Table 3).
Regarding education levels, we found significant differences only in women, respectively

between High-School and College (t15=3.3; p= 0.005), and between the High-School and the

1 Education levels were defined similarly as in Study 1: high school (up to 12 years of education, n=29, 12 females),
college (from 13 to 16 years of education, n=160, 82 females), and grad school (17+ years of education, n=125,
85 females).
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Graduate School (t13=2.8; p=0.01). Women with a lower education level provided slightly fewer
answers than their male counterparts, but College women significantly outperformed College
men (t156=3; p=0.003) and Graduate women significantly outperformed Graduate men (t7s=2.6;
p=0.01). These differences were not explained by age, as none of the comparison groups

reported above were statistically different in age.

VSF by Gender and Education Level

Gender Females Males
Education Level1l Level2 Level3 |Levell Level2 Level3
n= 12 82 85 17 78 40
VSF Min 6 8 9 7 7 10
VSF Max 22 37 37 30 38 35
VSF Average 15.33 21.23 20.35 16.12 18.26 17.45
VSF St.Dev. +4.7 +6.7 +5.7 +6.5 +5.7 +5.6
School Min 9 13 17 6 13 17
School Max 14 16 30 12 16 24
School Average 115 15.44 18.85 11.12 15.19 19.75
Age Min 18 19 22 18 18 22
Age Max 89 93 94 85 89 92
Age Average 57.25 48.27 59.04 48.06 44.23 60.45

Table 3: Comparison of the average scores for all three fluency tasks by gender and education.

Associations between the VSF and other neuropsychological measures

We compared the range of performance for each of the subgroups at VSF total score, MMSe
total score, categorical fluency (Animal), phonological fluency (F words), memory performance
(as measured by the sum of the three free recalls at the RL-RI 16), and executive performance (as

measured by their time of completion in seconds at the fourth part of the Stroop test; Table 4).
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VSF compared to 4 measures of cognitive functioning
Gender Females Males
Education Level1 Level2 Level3 |Levell Level2 Level3
n= 12 82 85 17 78 40
VSF Min 6 8 9 7 7 10




VSF Max 22 37 37 30 38 35
VSF Average 15.33 21.23 20.35 16.12 18.26 17.45
VSF St.Dev. 4.7 6.7 =57 6.5 57 56
MMSe Min 25 25 25 24 24 25
MMSe Max 30 30 30 30 30 30
MMSe Average 27.75 28.95 29.08 27.82 29.19 29.3
Animal Min 13 16 13 11 16 11
Animal Max 41 65 59 55 70 48
Animal Average 24.42 34.18 33.54 29.29 34.29 30.74
F words Min 8 11 7 12 8 12
F words Max 29 58 55 34 47 45
F words Average 16.75 27.01 25.05 24.65 26.29 24.05
Memory Min 14 15 14 19 20 18
Memory Max 44 48 45 41 44 46
Memory Average 30.17 35.51 33.86 31.76 34.73 314
Stroop 4 Min 96 70 75 90 1 84
Stroop 4 Max 504 259 351 210 236 235
Stroop 4 Average 213.9 126.2 151.5 141 118.6 144.4

Table 4: Comparison of performance at VSF with 4 other measures of cognitive functioning.

Next, we investigated the relationship between the raw scores of all measures (Table 5). As

expected, the correlations between the VSF and all other measures were low (in the 0.1 to 0.25

range across the board). VSF total score was more strongly associated with the categorical

fluency than with the phonological fluency, as measured by a Fisher’s r to z transformation
(z=0.227 for categorical and z=202 for phonological; p=0.03). We found no difference between
the VSF and either of the other two verbal fluency tasks in terms of the correlations between the

first and the second minute of the task. Negative correlations with the response time at the Stroop

were expected as well, reflecting that the participants generating a higher number of self-

describing statements are completing the executive tasks in less time than others. Correlations

within the memory and the executive functioning tasks were high.

Correlation Table with VVSF Total Score

MMSe-VSF 0.103
MMSe-Animals 0.285
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Global MMSe-F words 0.377
efficienc
y
Animals-VSF 0.223
Verbal Total Score  |F words-VSF 0.199
Fluenc Animals-F words 0.415
Y Minute 1 versus VS_F 0.508
Minute 2 Animals 0.478
F words 0.519
Animals-VSF 0.269
Perseverations |F words-VSF 0.128
Animals-F words 0.213
Free recall 1-VSF 0.211
Memory Free recall 2-VSF 0.151
Free recall 3-VSF 0.218
Free recall 4-VSF 0.184
P1-P2 0.692
P1-P3 0.647
P1-P4 0.665
P2-P3 0.740
P2-P4 0.769
P3-P4 0.776
Stroop 1-VSF -0.223
Executiv Stroop 2-VSF -0.205
e Stroop 3-VSF -0.171
Funtions Stroop 4-VSF -0.179
S1-S2 0.718
S1-S3 0.695
S1-S4 0.650
S3-S4 0.872
S2-S3 0.501
S2-S4 0.584

Table 5: Correlations between the VSF and four other measures of cognitive functioning

Finally, we investigated the correlations between the VSF and the other measures in terms of
percentile of performance. We found a significant correlation between the VVSF percentiles and
the categorical fluency percentiles (r=0.36; p=0.001), and between the VSF percentiles and the

phonological fluency percentiles (r=0.25; p=0.02). We found no significant correlation between

the VSF percentiles and either the memory or executive functioning measures.

1
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Discussion

In Study 3, we recruited a large sample of healthy participants to establish the norms for the
Verbal Self Fluency. These norms are currently incomplete as the recruitment must continue to
achieve satisfying representation in each subgroup. Furthermore, our community sample,
recruited from the Boston area surrounding Harvard University is characterized by many highly
educated participants. As recruitment continues, attention will be given to constitute a more
representative sample, including participants with less than 12 years of education. Once
completed, the norms will provide the healthy baseline to which clinicians can compare their

patients when using the VSF as a new neuropsychological measure in the clinic.

We compared the VSF to measures of four core cognitive functions: verbal fluency, memory,
executive functioning and global cognitive functioning. Overall, we found low correlations
between the raw scores of these measures and the VSF, which is consistent with the hypothesis
that the VSF assesses a different construct than the other measures. Turning to percentiles, we
found a moderate, positive correlation between the VSF percentiles and the categorical and
phonological fluency percentiles, but no correlation with the memory or executive functioning
percentiles. As expected, this finding suggests that all three verbal fluency tasks have more in
common than the VSF does with measures of memory and executive functions. Within the
fluency tasks, we found that VVSF total score was associated with categorical fluency scores more
strongly than with phonological fluency scores. This is consistent with the fact that describing
oneself is a categorical task. However, differences between these two tasks may have contributed
to the low correlations observed. Generating self-describing statements diverges from the usual

cognitive processes activated during the categorical and phonological fluency tasks in several
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respects. First, generating full sentences as opposed to words is associated with a slightly
different cortical activation. It would be interesting to subset the participants who provided only
a list of words as opposed to those who generated long sentences to explore this variable.
Second, we know that the neural correlates of Self, versus Other, are located in two distinct areas
of the medial pre-frontal cortex. It would be interesting to contrast a verbal self fluency with a
verbal other fluency, in which the same instructions would be given to participants, except that

they would have to describe a third person rather than themselves.

Finally, in this sample, the correlation between VSF and global cognitive functioning was lower
than might have been expected based on Study 2. It is possible that the very narrow range of
MMSe scores represented in this sample of healthy participants limited our ability to investigate
this relationship. We expect to find a higher correlation given a wider variation in cognitive level
(i.e. introduction of a cognitively impaired sample). In this healthy and high-functioning sample
(as attested both by the education level and by some outliers in the high range of VSF
performance), it is possible that verbal 1Q would be a more appropriate measure of cognitive
functioning relative to the VSF performance than the MMSe, which is geared towards the
assessment of patients with cognitive aging. However, for the purpose of this arc of research, we
maintained the choice of the MMSe, which will provide a good comparison basis when we
extend this protocol to patients with cognitive aging. Moving forward, we will make a conscious
effort at recruiting adults from a lower education level, to maximize the representation of each

group in the norms.

The comparison with several cognitive domains (language, memory, executive functioning)

provided important baseline information to which a future clinical sample of cognitively
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impaired patients will be compared. We expect the exact relationship between the sense of self
and the core cognitive functions assessed by our short battery to come to light more fully in a

clinical sample to be recruited in a future study.

Overall discussion

We created a two-minute task to assess the sense of self, based on the format of the verbal
fluency tasks, and we applied it to a sample of patients with dementia. We conducted the initial
study in France, where we asked healthy participants from a wide age range to generate 25 self-
describing statements. We defined our categories and created the coding manual based on this
first dataset. We then replicated the initial study in the United-States, where we verified that our
categories and coding manual were effective on international data. Finally, we deployed the two-
minute version of the test in a sample of healthy participants, to which we compared a sample of
participants with cognitive impairments. In the three settings, we obtained very high inter-rater
reliability with untrained raters using solely the coding manual, as clinicians using the VSF
would. These results suggested that the categories and coding manual provided consistent and
sufficient instructions to reliably categorize data from healthy as well as impaired participants,

and from French as well as American samples.

Regarding the exploration of the sense of self in patients with dementia, we found support for
our prediction that patients would generate fewer responses than controls overall, thus reflecting
a global self-impairment, in terms of richness of their representation. Additionally, we found that

patients generated significantly more perseverations, as it had been observed in other verbal
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fluency tasks. Finally, we showed that the profile of category repartition is altered in patients
compared to age-matched controls and may be altered differently depending on the underlying

disease.

Our results suffer certain limitations. First, due to the nature of the VSF task and the associations
observed between VSF and other verbal fluency tasks, we expect that impairment in verbal
capacities would impact performance at the VSF without necessarily reflecting an impairment in
the sense of self. Ideally, a non-verbal equivalent task would be developed to assess the sense of
self in patients for whom a deficit in verbal fluency is suspected. Second, the limited size of the
current clinical group limits our conclusions about difference across dementia severity (mild,
moderate, severe) and across disease type (Alzheimer’s disease, vascular dementia and
Korsakoff Syndrome). In future studies, larger clinical samples will allow us to compare groups
across severity levels within each disease. Third, although France and the United-States have
different cultures, they both belong to a broadly defined Western culture. Future research is

needed to assess the applicability of the VSF in other cultural contexts.

Importantly, the VVSF contributes to research and clinical goals in several ways. By design, the
VSF calls for non-guided, self-generated answers. This allows the subjectively salient elements
to emerge with more granularity than a systematic chronological exploration such as the
Autobiographical Memory Interview would allow. Furthermore, the VVSF target the elements of
the sense of self that are preserved at time of testing rather than focusing on what has been lost,
thus helping clinicians to identify elements that caregivers can rely on and reinforce in the

everyday care. Finally, because this tool is modeled after the verbal fluency tasks, which have
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been so widely used and documented, we have good reasons to believe that the VSF will be

easily applicable to assess the sense of self in a broad range of conditions.
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GENERAL DISCUSSION AND CONCLUSION

In this dissertation, we have proposed an initial investigation of the sense of self in patients with
Alzheimer’s disease and healthy controls, in France and in the United States, using methods from
social psychology (Study 1), cognitive psychology (Study 2), and neuropsychology (Study 3).
We have conceptualized the sense of self in terms of a dynamic, subjective process involving
multiple, independent, cognitive functions. This definition has impacted several methodological
choices. First, we have focused on subjective, first-person reports whenever possible — for
instance when investigating the spontaneous, social representation of non-specialists in Study 1,
and when assessing the sense of self through open, self-generated responses in the VSF (Study
3). Second, we have elected to investigate the sense of self as a complex, dynamic concept, by
comparing groups across two countries, three diseases and four stages of cognitive impairment to
contrast how different dimensions of the sense of self might be independently impaired as a

function of disease severity, disease type, and cultural context.

In Study 1, we have investigated cultural differences in the social representation of Alzheimer’s
disease in two samples from Paris and Boston. We found marked differences between the two
samples. However, in Study 3, cross-cultural comparison between the same countries revealed
no significant differences about the sense of self, as assessed by the VSF. It is possible that the
VSF captures a similar construct across these two cultures, despite its focus on subjective, self-
generated data. In Study 2, we developed an original series of tasks aiming to investigate several
dimensions of the sense of self simultaneously in the same sample of patients with Alzheimer’s
disease. Most notably, our findings established that different aspects of the sense of self

(autobiographical memory, mirror self-recognition, bodily self/other distinction and subjective
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age) have distinct trajectories of impairment across four stages of the disease. This finding
suggests that the sense of self as experienced in the first-person perspective encompasses several
independent cognitive processes, such that one can be impaired while others are simultaneously
preserved within the same patient. This finding could potentially suggest avenues for supportive
therapies based on the aspects of the self most preserved in each patient at the time of
assessment. Additionally, Study 2 found a potential for subjective age to be used by clinicians as
an estimate of cognitive decline, as the magnitude of error between the age reported by the
patient and their real age maps onto their degree of cognitive impairment. Finally, we created a
new neuropsychological assessment tool, the Verbal Self Fluency (VSF), which demonstrated
good inter-rater reliability across two international samples. Cognitive impairment was
associated with lower VVSF total score, as well as perseverative answers. When compared to other
well-established neuropsychological measures, we found that the VSF was associated with
existing verbal fluency tasks (categorical and phonological). We developed American norms for

the VSF across healthy adult participants (Study 3).

At this stage, the work suffers from four main limitations. (1) Future studies will need to
increase the clinical samples to continue investigating group differences at the VSF across
diagnoses. At this stage, clinical samples were also too small to allow a stratification of the data
across disease severity in the VSF. Based on the findings of Study 2, it will be important to
assess changes in VSF performance across different levels of cognitive impairment. (2) Future
studies will need to add longitudinal analyses to the cross-sectional data collected so far. Cross-
sectional data limit our ability to explore causality in the data presented here. It will be
informative to verify if the differences across disease severity found in Study 2 are also found

within patients in a longitudinal design. (3) Future studies will need to compare the VSF to other
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tasks assessing the sense of self, for instance the TST or the tasks from Study 2, to further
investigate the validity of the VSF. (4) Although VSF scores did not differ across two samples
from France and the United States, we must acknowledge that the French and American cultures
have a lot in common, such that the same finding may not hold for other countries. Current
follow-up studies are being ran in North Africa and first-generation immigrants to Northern

France to further investigate the cultural generalizability of the VVSF.

Future Directions

Although excluded from the body of this three-paper dissertation, several follow up studies using
the VSF are currently in progress, to investigate the relationship of a variety of other disorders
and traumatic experiences with the sense of self of these patients. In one study among 197
patients suffering from complicated grief, we replicated the finding of a lower VSF total score in
clinically symptomatic patients compared to healthy controls (Bellet, Nizzi & Leblanc, in
preparation). The VSF score predicted PTSD and complicated grief above and beyond
depression levels in this sample. Another study among recipients of a face or upper extremity
transplant found that VVSF score was associated with depression and quality of life post-
transplant (Nizzi et al., in preparation). Such results are encouraging as they suggest that the
VSF may capture a clinically relevant aspect of the sense of self as it relates to important mental

health outcomes, which is not fully captured by existing measures.

Another set of follow up studies uses a second new measure, developed during my first PhD
(the Self Continuity Questionnaire, SCQ; Nizzi et al., 2012). The SCQ is geared to assess the
subjective feeling of self-continuity, body representation and quality of life in trauma survivors.

First among them is a study in 223 adult survivors of sexual assault, in which participants
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reported three types of suicide thoughts and behaviors (STBs) alongside the SCQ, the gold-
standard assessment tool for PTSD (CAPS??) and the Sexual Assault and Rape Appraisal
inventory (SARA; Nizzi & Niemi, in preparation). Notably, the SCQ outperformed both of
these well-established measures in predicting all three types of STBs in out sample. A Principle
Component Analysis identified three primary factors in this population: experienced self-
discontinuity, disowned self (lack of a sense of agency), and meaninglessness. It will be
interesting to check if similar factors emerge in other populations. Yet another study aimed at
assessing the same constructs in a population of patients suffering from the Locked-In Syndrome
(LIS). The LIS is a combination of full-body paralysis and aphonia, usually resulting from a
cerebral lesion in the mid-brain caused by infarct or the development of late stage multiple
sclerosis. Patients appear to be in a VVegetative State from a motor perspective yet are fully
conscious and present normal cognitive functions once a communication code can be
established. I replicated an initial study published in 2012 in 44 LIS patients, this time adding the
SCQ and a measure of coping (Brief Cope; Carver, 1997). In this study, SCQ also predicted
STBs and clinical depression, such that patients who report experiencing a discontinuous sense

of self after their trauma are more likely experience a range of negative health outcomes.

Together, these two new neuropsychological measures provide us with opportunities to
study how the subjectively-rooted yet objectively-assessed sense of self of our patients relates to
a growing number of important clinical outcomes. However, major steps are still needed before

these measures can inform the case conceptualization and treatment plan of patients suffering

12 Blake, D. D., Weathers, F. W., Nagy, L. M., Kaloupek, D. G., Gusman, F. D., Charney, D. S., & Keane, T. M.
(1995). The development of a clinician-administered PTSD scale. Journal of Traumatic Stress, 8: 75-90.

13 Fairbrother, N., & Rachman, S. (2004). Feelings of mental pollution subsequent to sexual assault. Behaviour
Research and Therapy, 42, 173 — 189.
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from a variety of medical and psychological conditions impacting their sense of self. For the
sense of self to contribute to case conceptualization, it will be important to further characterize
how the sense of self relates to specific etiologies. For instance, if future studies found that the
category repartition at the VSF is predictive of Alzheimer’s disease versus Korsakoff Syndrome,
it would suggest that the sense of self may contain relevant information for the differential
diagnosis of dementia. Case conceptualization could also be optimized if measures assessing the
sense of self were predictive of specific risks. For instance, several ongoing studies briefly
outlined above suggest that the sense of self might provide information above and beyond
existing measures in the risk assessment for suicidal thoughts and behaviors in trauma survivors.
If future studies found that the sense of self mediates symptom severity or symptom onset, it
could be a relevant risk/protective factor to assess in screening batteries. Finally, before the sense
of self can contribute to treatment planning, we still need to develop experimental designs which
can test the value of clinical interventions supporting the sense of self. For instance, in patients
suffering from memory impairment, we would want to determine if an intervention reinforcing
the sense of self via other dimensions (such as photo/mirror self-recognition) results in
improving overall quality of life. If future studies were to provide support to this model, several
interventions could be designed to support the quality of life and mental health of patients in

whom one but not all aspects of the sense of self are impaired.
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Annex 1: VSF Coding Manual

Verbal Self Fluency, coding manual

Scores

Three scores can be computed for the Verbal Self Fluency task (VSF):

« the number of unique responses (total score),
o the number of perseverations
« and the category profile.

Quantitative scores

The total score is the sum of unique correct responses in 2 minutes.

Perseverations are responses already provided that the participant repeats during the test. They do
not count in the total score. If perseverations are observed, they are summed separately and
constitute a second score.

What counts as a correct response?

e 1 continuous theme = 1 response, independently of length
e “Tam tall”, “I love sport” = 2 responses
e “Ioften go to the game with friends, we grab a beer or two and we’ve done that for
years, every Sunday we meet at Pete’s house first and...” = 1 response
o Subcategories: “I love jewelry”, “I love earrings” = 1 response
e Explanation: “I am an Epicurean”, “I love the pleasures of life” = 1 response

o Ifatheme comes back, count 1 perseveration. Perseverations do not count towards the total
score and are not counted in the category profile.
e “My name is Maria Kaz”, “I have two daughters”, “I am Maria”

o Meta reflections about the task itself do not count as response
e “It’s hard”, “I don’t know what to say”, “That’s all I have to say”...

Qualitative scores

The qualitative score is the percentage of unique responses corresponding to each of the categories
listed below.
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In categorizing responses, users are instructed to be very literal, so as to reduce subjective
interpretation biases.

Categories:

In coding the responses, users are instructed to stay as close to the text of the
response as possible, so as to minimize subjective interpretation.

1. Demographics include:

e nName,
e gender,

e age/ birth date,
« nationality,

o places of birth,

e place of residence: I live in a condo, I live in the country...
e place of origin: I come from Paris, [ am of Italian descent...
« ethnicity

2. Mind. Psychological descriptions include:
« Personality traits: curious, hard-working, passionate, punctual...
e Mental states: nervous, distracted, happy...
o Cognitive capacities: bad memory, great imagination...
o Beliefs, regrets, fears, hopes, desires and needs about the present

3. Body. Physical descriptions include:
o Measurements: weight, height, shoe size min
« Physical characteristics: eye color, right-handed, blind...
o General fitness: athletic, pretty...
o Physical state: alive, old, tired / sick, pregnant, health issues...
o Body accessories: type of outfit worn, wear contacts, tattoos...

4, Social. The social self includes:
e Social status: married/single/divorced/widow, mother of 3, I have a sister...
e Group affiliation: vegetarian, atheist, liberal, sexual orientation...
o Personality traits intrinsically related to others: altruistic, shy, jealous...
e Self compared to others: I am more curious than other, [ am poor, I am different...
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5. Likes and dislikes include:
Likes, dislikes and preferences: | love music, | hate hypocrites, | prefer dark chocolate...
Every statement starting with: I love, I enjoy, I like / I hate, I don’t like...

6.  Activities include:

Current professional status: student, accountant, retired, unemployed...
Workplace: nurse at hospital X...

Hobbies: reading, hiking, cooking...

Habits: do not smoke, reading the news, morning person/sleep a lot

7. Possessions/Competence include:

What one has: I have a house / degree / dog...

What one lacks: I don’t have a car, I have no interests...

Skill/(in)competence: | am a good cook, bilingual, | am bad at math, artistic, educated...

8. History:
Any statement about the self in past or future tense, including:

Past activities: I attended X elementary school, I used to play cello, I was a teacher...

Past knowledge: I used to know, I never knew...

Events: | moved to the countryside, I had a car accident; I played the piano for 3 years...
Hopes, desires and plans about the future: | want to become a nurse, | am going to Kenya
next year, I hope to die healthy...

9.  Other includes:

Statement about other people: my wife is tall, my brother is a lawyer, my parents are
divorced...

General statements: life is hard, you’ve got to do what you’ve got to do...

Out of topic statements: there are no leaves on trees; we don’t know the cost of living...

Mind versus Social: categorizing personality adjectives

When faced with a psychological description you hesitate to categorize as mind or social, use
the following simulation: if the person was the only living creature on a deserted island, would
they use this trait? For instance, it seems difficult to be altruistic or flirty when no one else is
around but one can still be creative or determined. The list below gives the official category for a
few such adjectives. Please follow the official category when available.

The definition proceeds as follow:
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« if one can demonstrate the personality trait in question without any other human being
involved or for oneself, then it is an intrinsic feature and it is categorized as “Mind”.

« if the personality trait in question presumes or requires the presence of others, then it is a

social feature and it is categorized as “Social”.

Mind Social

Active/Busy Altruistic

Ambitious Assertive

Analytical Authoritative

Brave Autonomous / (In)dependent
Bad / Good Temper Being mean

Curious Caring

Critical Charismatic

Determined Considerate / Thoughtful

Dynamic / Hyper-Active
Economical / Frugal
Hard worker

Honest / Sincere
Imaginative / Dreamer
Impulsive

Insecure

Joyful / Happy
Lazy

Open Minded
Organized
Passionate

Patient

Patient

Perfectionist
Rigorous / Serious
Romantic

Sensitive

Sense of humor
Skeptical

Smart

Stubborn
Whiny/Complaining

Cooperative

Cruel

Dependable

Direct / Straightforward / Blunt
Egocentric/Egotistical
Empathic

Fair

Family-oriented

Forgiving

Friendly / Smile frequently
Funny

Generous / Selfish

Good friend / parent / sibling...
Good listener

Grudge holder

In love

Jealous

Kind / Nice

Loyal

Patriotic

Possessive

Procrastinator

Respectful / Polite / Behaved
Responsible

Self Conscious / Mindful of appearance

Serviceable

Shy / Reserved / Introvert
Solitary

Talkative
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Tolerant
Trust-worthy
Understanding

Responses that require clarification at time of testing

Response | Possible categories
Strong Body / Mind
Warm Social / Mind
Thoughtful | Social / Mind
Open Social / Mind
Average Social / Mind
Mature Mind / Body

(Dis)Likes versus Social: categorizing affiliations

When faced with the description of an interest you hesitate to categorize as Likes & Dislikes
or Social, use the following simulation: does the interest determine how the person interacts with
others in society? For instance, being a liberal affects how you interact with people, but being a
cat lover doesn’t. The list below gives the official category for a few such adjectives. Please follow
the official category when available.

The definition proceeds as follow:

« If the interest determines a societal behavior, then it is a social feature and it is categorized

as “Social”,
o If the interest determines only an individual behavior with no collective part, then it is a
personal preference and it is categorized as “Likes & dislikes”.

Please note that cultural context must be observed. Certain affiliations that may be social in one
culture may be a mental state or Like/Dislike in another. Use your best judgment with your
available social context.

Social (Group Affiliation) | Likes/Dislikes (Fan affiliations)
Liberal Music Fan

Atheist Sports Fan

Vegan Art Enthusiast
Straight/Gay/Transgender Cat/Dog/Etc. Lover
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Categorizing based on what is said exactly, not the abstract message

Answer 1 Category Answer 2 Category

| am the daughter of a social My parents are divorced other
divorcee

| have a mean sister social My sister is mean other

I would like to become a history I would like to heal from the mind
nurse (later) flu (now)

| am retired activities I was a plumber history

| am an athlete activities I am athletic body

I’m wearing a watch body | own a watch possession
I live in a house demographics | | own a house possession
| love hiking love I hike every Sunday activities

| am very organized mind | used to be very organized history

| wear jeans body | often wear jeans activities

| am happy mind I am happy when | see people | social
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