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“To see our similarities with other people, allows us to identify ourselves and to feel we
belong to a community. However, the ability to acknowledge and work with the differences
we have from other people empowers our individual development as human beings.”
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Preface

This book is similar to others of its kind because it provides suggestions on
improvements to the quality of life for persons who have been labeled as having an
intellectual disability, namely, people with Down syndrome (DS). However, this literary
piece is unique and original because not only does it invite readers to better understand
current modern academic knowledge related to DS and emotion theory, but it also offers new
methodological keys to help drive further academic exploration into the areas of special
education and DS research. By explanation of this last reason, one motivation to write many
parts of the book was to diminish the painful limitations of current academic paths used to
answer simple questions from parents, special education teachers and professional caregivers
dealing with persons with DS.

Accordingly, the book is designed so that a newcomer to intellectual disability and DS
will find chapter 1 and appendix 1 as a theoretical welcome acknowledged by many people
who frequently relate to DS. In particular, updated informative descriptions are provided
about the place that DS has in history, as well as its underlying genetic processes. As will be
observed in chapter 1, scientific attention to Down syndrome is relatively new. It was not
until 50 years ago that its etiology was discovered. Regarding psychological approaches,
some advances have been made concerning the development of cognitive processes of those
with this atypical genetic condition. However, whenever emotion and DS are considered
together, there is still a general acknowledgment that much more exploration is needed in
order to understand these dynamics inside this population, and more research is demanded.
This delay in understanding the emotional lives of people with DS is mainly due to the fact
that the scientific analysis of human emotion is new in general. This has contributed to the
perpetuation of misconceptions about the emotional lives of this population. Introductory
remarks from chapter 1 are not intended only as informative considerations, but also to
promote academic scrutiny of the well-established system of misconceptions and myths
regarding DS. For instance, this text brings to the reader’s attention the capacity of people
with DS to understand concepts like justice and morality. Misconceptions about their capacity
to distinguish goodness from evil in humans is different through members inside this
population, and their current civil rights do not recognize their capacity to comprehend moral,
ethical and constrained justice judgment opinions. In this work, it will be emphasized that DS
life improvement can be achieved by research in the academic realm, of the guidelines about
how they perceive their life’s significance (see also chapter 4).
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Additionally, the variety of sentiments and emotions considered throughout this book,
and the related topics addressed are not meant to be considered exhaustive. This work only
considers positive emotions most relevant, like love and happiness, as well as the cognitive
and emotional nature underlying the way those with DS conceive negativity (Chapter 4).
Accordingly, in chapter 4, academic research evidence is presented that suggests we need to
re-conceptualize how this population sees and feels love and happiness. By doing this, a
secondary goal is to promote consciousness about improvement of their civil rights,
particularly regarding their ability to have their own family and offspring. Any person who
has been related directly or indirectly to persons with DS will easily recognize that for an
adult person with DS to love someone else inside or outside is a most profound matter that
empowers them to find significance in their lives. As it will be discussed, the capacity to love
another person among their own group varies, and law regulations currently do not address
their need to express love. In this sense, much of the scientific evidence presented regarding
DS in emotion research, rely on existing beliefs about people with DS’s emotional capacities.
Society is in debt to these “eternal happy children” and we would do well to re-conceptualize
life the way they see it; nature it may have found another way to express itself. In some
instances, at least the authors of this book believe, we can and should learn from them.

In addition to the reasons stated above for reading, those who are acquainted with
scientific exploration will find some refreshing and original ideas on how to import powerful
and rigorous experimental methods from other scientific fields to exceed previous limitations
to explore the emotion system of people with DS’s. Specifically, cognitive science
methodology related to emotion theory like affective priming, connectionist neuro-
computational simulations, information integration theory (cognitive algebra), and other
cognitive methodological considerations, are brought into chapters 2, 3, 4 to envision as never
before how is it that people with DS perceive negative elements from their social context, and
how they conceptualize their sentimental life, and the concept of justice. However, since this
book intends to assist a wide variety of readers (special education teachers, caregivers and
parents alike), these methodological considerations are frequently presented in a simplified
manner. Well-versed academic researchers are invited to read the suggested readings for
additional and more technical study. This book’s methodological proposal is to motivate a
new generation of scientists with new points of view, to push past current analysis of research
challenges in special education. It is our strong conviction that the research tools and
experimental paradigms to achieve new goals are now available.

Finally, a book like this cannot be the result of a solitary effort. We are incredibly
thankful for the support we have had over the past years from many people and institutions,
such as CONACYT, who provided their assistance (project No. 181622). We are also
thankful to people with DS from the Down Institute from Monterrey, The Down Institute
from Cuernavaca, the Special Education Public Secretariat from Nuevo Leon, Mexico and
other special education institutions like CAMs of Victoria City (Tamaulipas, Mexico). Their
desire to improve social conditions and personal quality of life for people with DS is
remarkable, and has ingrained upon us an unforgettable experience. They inspire us to
continue.



Chapter 1

Down Syndrome:
Beyond a Genetic Condition
Linked to Intellectual Disability

Abstract

It is estimated that over 6 million people live with a small genetic variation called
Down syndrome (DS) (Down syndrome Research and Treatment foundation, 2012).
While the majority of books reporting this syndrome categorize this genetic condition
under physical and intellectual disability (ID), it is our strongest belief that DS can be
better conceptualized via a richer and wider perspective. For instance, this condition can
teach us another way to experience human life. Thus, although there are not too many
academic reports on the way members of this population conceptualize or find
significance in their life, the writers of this book have put an enormous effort into
compiling scarce academic resources in order to present coordinated and insightful ideas
about how those with DS percieve their lives, in particular their emotional lives. In doing
S0, new academic suggestions as to how to explore the DS’ emotional world will be
introduced. At the same time a strong call is made for psychological research into DS
exploration, which lags far behind other fields, because of the insights it may offer to this
population and to the ID field in general.

As we will discuss over the following chapters, emotion, theory and DS can be a
watershed to academic research because the genetically constrained DS emotional system
allows us to explore the unique controlled and automatic complex cognitive and
emotional processes that occur when our emotional system is experiencing atypical brain
conditions. We will also be presenting evidence that, psychologically speaking, people
with DS are not all the same. Improvements to their quality of life, including civil rights,
can be achieved through recognition of what this study suggests. In particular, knowing
more about how and why these people perceive their life as they do, supports enacting of
guidelines against discrimination and corrects false stereotypes regarding DS which have
been created from historical misperceptions. Let us expand the concepts by beginning
with a review of how DS was historically considered, its etiology, as well as a brief
introduction on psychological considerations of people with DS.
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1.1. Am I Equal or Different?

In regard to the question above, let us begin with a segment of an interview with the
father (Mr. Javier) of a young teenager with DS (Sophie), since some interesting commentary
can be found:

“When I am at the mall with her I do realize people notice her, but most of the time she
will not recognize herself as having a handicap. Indeed she will not, and frequently my
daughter will assert, “I AM EQUAL TO EVERYBODY”. However, when a famous
artist came to town, she tried to enter the star’s dressing room, but security did not permit
her to pass. She then began shouting “LET ME ENTER, I AM A DOWN SYNDROME
GIRL, I AM SPECIAL”. She was using every ability she possessed to enter the place.
From my personal point of view, she has a lot of ability. She is a COMMON person
whenever it is convenient to her but also she is a DOWN SYNDROME person whenever
it is necessary to be. This pleases me because trying to achieve something we want is a
NATURAL ABILITY OF HUMAN BEINGS.”

Mr. Javier’s words encompass at least three considerations relevant to scientific
psychology: a) The capacity of a person to establish regularities (I AM EQUAL TO
EVERYBODY), b) the acknowledgment of human variety (LET ME ENTER, | AM A
DOWN SYNDROME GIRL, I AM SPECIAL) and c) adaptive social behaviour (NATURAL
ABILITY OF HUMAN BEINGS). Furthermore, the described scenario displays the person’s
desire for group belongingness and connected desire to ensure no loss of individuality occurs.
Both conditions are necessary for proper human development. On the other hand, Sophie has
displayed one of Darwin’s premises regarding evolution, which is survival through adaptation
to a hostile social context. She has learnt to use her genetic condition to differentiate herself
from others. As we will discuss in the next several chapters, this self-perception originates in
a complex cognitive and emotional way to perceive the world. As we will see later this self-
perception relates to DS variability and the social circumstances that surround it.

1.2. Down Syndrome: Another Color
in the Human Rainbow Spectrum

Human nature expresses itself differently in each of us. If you look at each member of
your family, you notice how different each is via behaviour, personality, tastes, etc. If it were
not for physical similarities, it might even be difficult to say the members belong to the same
family. Human differences are connected to a wide range of origins and forms, and are
frequently hard to classify. Even so, Figure 1.1. shows how differences might be classified
(see The Linux Information Project, 2005).
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Figure 1.1. A simple graph of how human diversity might be classified through different criteria.

Human variation enhances our everyday life and it empowers improvement. However,
this human characteristic has not always had a positive connotation. For instance, in the early
1800s biological variation was conceived as a synonym of impurity, similar to the concept of
inorganic mineral impurity (Roughgarden, 2004). This negative connotation has had a
tremendous impact on the history of society, and methods to control this “impurity” have led
to well-documented historical cases of genocide or extermination of individuals based on
physical or intellectual ideals (see Schleichkorn, 1981; Morales, Lopez, Charles, Castro &
Sanchez, 2013). Thus, the concept of “being different” has since ancestral times implied a
rejection, something to be feared or denoted a target for cruelty. Even in our time, it is
common to see how this system of beliefs against natural variation unleashes irrational
discrimination.

A non-biased initial characterization of human variation can be defined as a set of
possible physical and psychological values or states a human can assume. In terms of physical
attributes, one may consider a wide spectrum of observable values, like weight, height, etc.,
whereas psychologically speaking, nonphysical variables (such as cognitive processing
operations, mental activity states) and observable characteristics like attitude, temper,
creativity, moral virtue, etc. characterise a good portrait of a human being. Variations in these
human values may occur systematically as well as randomly, and comprise different affection
intensity over our life span. For instance, biologically speaking, around 750 atypical genetic
variations (among them, Prader-Willi syndrome, Fragile X syndrome, Down syndrome, etc.)
have been identified as systematically affecting the cognitive and behavioural capacity of the
human beings who have these conditions (Hodapp, DesJardin & Ricci, 2003). However, these
biological constraints are not by themselves the reason for discrimination, cruelty or rejection,
but rather because of an existing system of misconceptions about the human manifestation,
due to physiological affectations.

In this sense, it is important to support systematic efforts to improve living conditions for
people with intellectual disabilities (ID), including how to re-conceptualize misconceptions
about these genetic conditions and their human manifestations. Take for instance the effort to
change a previous myth that ID is inherent and inseparable from what a person is (e.g. “a
mental retard”), toward the concept of someone with a different life condition (e.g. “a person
with ID”). This re-conceptualization process is necessary to understand DS, and throughout
this book, academic notes will be introduced to this end. Let us for the moment simply note
that this syndrome was once conceptualized as a form of sickness, thus the main
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consideration consisted of medical diagnosis and possible treatments. This medical portrait
was blended with a portrait of personal and human characteristics that typify members of this
population, which led to non-favorable social conditions, including segregation / ostracism.

Fortunately, beliefs regarding DS have gradually changed from that of a sickness-based
portrait to that of a view of it as a life condition. Several reasons may account for this change,
among them, life expectancy. Since members of this population have increased their life
expectancy, there is an increased interest to integrating them as productive members of a
society. This is possible with a new academic understanding of their intellectual, social and
emotional functioning.

1.3. A Different Genetic Path that Leads
to the Same Place:
A Human Being

Just to clarify the intended meaning of the DS genetic condition, let us introduce some
brief genetic concepts underlying this syndrome (a more extensive description is presented in
Appendix 1).

Every cell in our body (billions of them) contains within its nucleus a set of
chromosomes, or “packages”, built from proteins and DNA (Deoxyribonucleic acid). These
pre-packed molecules have codified information about how to build a human. Most of us
have 46 chromosomes (in 23 chromosome pairs) in each of our cells, but some persons may
have more, or fewer. While the genetic result of chromosome variation is always still a
“human being”, chromosomal variation has a tremendous impact upon a person’s quality of
life. This is the case for people with DS; members of this population are born with a third
instance of chromosome 21 (or an additional partial chromosome 21). This genetic variation
has a profound effect on physical development (e.g., weight, facial displays, hands with
different physical appearances, etc.), health (increased probability of cardiac arrest), and, as
we will discuss in later chapters, a systemic effect upon cognitive and emotional architecture.

1.3.1. Down Syndrome: Definition and Origins

As we have mentioned, the Down syndrome (DS) is a genetic condition caused by the
presence of an additional chromosome 21 in the cells of a person. Currently, this chromosome
variation is one of the most commonly reported. Estimated occurrence for this syndrome in
the world population is about 1 per each 800 living newborns, that is, every year, around
150,000 newborn babies with DS are welcomed in our world (Basile, 2008; Irvine, 2007;
Kingston 2002; Lambert & Rondal, 1989; Roizen & Patterson, 2003; Sadler, 2004; Stratford,
1998; Lubec, 2003; Roizen & Patterson, 2003; Santos & Morizon, 1999; Sanz, Salguero,
Césanovas, Holanda & Vivas, 2000).

Although there is no precise first historical record of this genetic condition, paintings, as
well as some anthropological evidence, suggest its presence in our ancestors. For example,
curious but intriguing academic speculation has suggested that the almost 3000-year-old
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stone-cut Mexican Olmeca heads might be facial representations of DS individuals (Stratford,
1998). These stone faces contain many of the particular characteristics of a face with DS, and
Olmecas might have decided to build them because they believed that sacred people were
characterized by unusual physical abnormalities or unusual mental states (Guerrero, 1995;
Stratford, 1988). A less speculative anthropological record is the finding of a Saxon skull
from the age of VII A.D. The cranium possesses all the structural characteristics that define a
DS head (Lopez, Lopez, Pares, Borges & Valdespino, 2000).

Furthermore, inside the artistic field, some paintings from the 15th and 18th centuries
have attracted academic attention due to their representations of people with DS. Such is the
case of the painting titled “The Virgin and the Andrea Mantegna Child” (1430-1506), as well
as the Sir Joshua Reynolds’ painting (1723-1792) entitled “Lady Cockburn and Her
Children”, both of which display a child with DS characteristics (Pueschel, 2001; Straford,
1998).

In addition to these first possible visual historical records of DS existence, formal written
reports detailing aspects of this genetic condition can be found which date back to the 19th
century (Pueschel, 2001). Among these reports is the first medical analysis written by
Esquirol in 1838, followed by a detailed written description of Seguin in 1846, who named
this genetic condition as idiocia furfuracea. Additional contributions can be found in
Duncans’ description (1866) of a little girl with DS, and in John Langdon’s academic paper
entitled, “Observations on an ethnic classification of idiots”, published by the London
Hospital Clinical Lectures and Reports in 1866. Thanks to this paper, John Langdon is
known as the discoverer and creator of the first detailed clinical analysis of the DS genetic
condition (Irvine, 2007; Jay, 1999; Lopez et al., 2000).

For his part, Down (1866) believed that most intellectual disabilities were due to
variances in the human race. Specifically, he believed, based on personal observations, that
physical attributes from the Mongol race were also present in DS. Because of this, he initially
called this genetic condition Mongolic idiocy. However, due to concerns about being
politically incorrect, different authors proposed different academic terms like acromicria or
peristaltic amnesia to classify the condition (Stratford, 1998). Finally in 1961, a team of
scientists (among them a relative of Dr. Down) proposed describing the genetic condition by
its current name. The World Health Organization (WHO) in 1965 changed the nomenclature
to Down syndrome after a formal request by the Mongolian government (Howard-Jones,
1979; Patterson & Costa, 2005).

From its initial diagnosis to the present, there has been a noticeable and growing interest
in enhancing our understanding of DS in various academic fields. There is no doubt that a
major advance in understanding DS was the discovery of the genetic mechanism underlying
the condition, by Dr. Lejuene in 1959. From that point, insights regarding possible genetic
mechanisms leading to DS have been proposed, and because of their relevance, these are
discussed next, in order to frame the different levels of understanding that are required where
a person with DS is concerned.

1.3.2. Down Syndrome Etiology and Classification

More than a century of intense academic research on the etiology of DS has passed since
its first clinical description. Many of the initial theoretical models were highly speculative and
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nonsystematic. Take for instance Dr. Down (1866) who, with contemporary colleagues,
argued that DS was related to tuberculosis, since parents of this population had a history of
having such a sickness. Other explanatory approaches to DS (see Table 1.1.) linked it to
syphilis, alcoholism, endocrine dysfunction, environmental factors during pregnancy, uterus
tiredness, parents’ age, etc. (Patterson & Costa, 2005). Through time, most of these
hypotheses were either partially or completely discarded. Even so, it is relevant to emphasize
that the effects these academic views had over the general population perception of people
with DS has remained to the present, and specifically, those views linking race to DS.

Table 1.1. Some etiology theories about Down syndrome

Theory

Some antecedents

Principal postulate

Dishonor theory

Crookshank Atavism
race theory

Endocrine-based
Theories

Family factors
Theories

Sutherland’s paper (1899) entitled
Mongolian imbecility in infants suggested
that DS was caused by syphilis.

Cafferata published Contribution a la
literature du mongolisme in 1909, where he
proposed that parental alcoholism was the
cause for trisomy 21.

Down (1866), in his paper Observations on
an ethnic classification of idiots described
the characteristics of DS and related them to
physical attributes of Mongol people.

In 1924 Crookshank published The Mongol
in Our Midst where he presented his atavism
theory.

Clark and Edin (1928) wrote in their article
The mongol: a new explanation that DS was
due to endocrine imbalance that had its
origins in a probable hiperthyroidism from
the mother, thus suggesting that excessive
thyroidism secretions during pregnancy
have a negative impact over the fetus’
development.

Some other theoretical speculations pointed
to the absence of internal organ strength and
glandular dysfunction in the child (Guerrero,
1995).

Shuttleworth in 1909 suggested for the very
first time that a mature mothers’ age might
be a risk factor.

These theories
proposed that DS was
due to dishonorable
behaviours as
alcholism or
promiscuous sexual
activities.

Crookshank’s theory
assumed that DS was a
regression towards a
more primitive race.

Either parents or their
child had an endocrine
inbalance that led to
DS.

Parents’ age as the
main reason to
develop DS.
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Although initial etiology models of DS did not approach a diagnosis of this condition
from a genetic point of view, it was implicit since the beginning of the 20th century that a
chromosomal mechanism could be the main factor. It was not until 1930 that some
researchers began to propose that this condition might be a chromosome-based problem.
Specifically, Waardenburg (1932) suggested that this syndrome was related either to
chromosome duplication or to the absence of one or more chromosomes. On his part, Bleyer
(1934) proposed that unequal chromosome migration was the cause. Interestingly, Turpin
(1937), Southwick (1939) and Penrose (1939) (cited by Carter, 2002), also suggested a
chromosome variance, but they did not refer to it as a dysfunction.

It was hard to discard any of these initial genetic approaches due to the fact that genetic
identification technology at that time was not sophisticated enough to allow for chromosome
counting. In 1956, however, Dr. Tijo and Dr. Levan were able to identify the exact number of
chromosomes in human cells. This major breakthrough in genetics led to Lejeune, Gautier &
Trupin (1959a, 1959b) investigating, and identifying the existence of an extra chromosome
inside the cells of people with DS. Specifically, in two different research studies, they showed
the existence of 47 chromosomes in Down syndrome cells, in contrast to the 46 chromosomes
found by Tijo and Levan inside the cells of typical individuals. Leujene et al. argued that the
chromosome variance was due to a non-disjunction (non-separation) of a chromosome pair
during the cell meiosis process; specifically in chromosome 21.

Further scientific research from independent studies confirmed this genetic finding (e.g.,
Jacobs, Baikie, Court-Brown & Strong, 1959). These academic findings led to the
identification and classification of this genetic condition as trisomy 21. The primary cause for
this trisomy remains unknown; however there is a precise genetic characterization of the
genetic mechanisms underlying the condition (for details see Appendix 1). For example, it is
known that a chromosome non-disjunction occurs during the cell division process (Stratford,
1998). Depending on when this genetic distribution error occurs, different forms of DS can
occur. More specifically, the time at which chromosome distribution appears determines the
severity and quality (e.g. mosaic DS; Pimentel & Dyce, 2003) of the clinical manifestations
of the syndrome. At the time of writing, three different classifications for this syndrome are
known: Regular trisomy 21, mosaic DS and DS translocation.

Regular trisomy 21 implies the existence of an extra chromosome in the 21 pair of every
cell. This genetic condition is the most frequent in DS. It is calculated that between 80 to 95
percent of people with DS are characterized by trisomy 21 (Guerrero, 1995; Jasso, 1991;
Lambert & Rondal, 1989; Sadler, 2004; Stratford 1998). It is unknown why regular trisomy
21 occurs, but it is argued that the condition appears at random. There are also genetic
scenarios wherein only a small portion of the cell’s body presents an extra 21 chromosome,
while the rest have the typical genetic structure. This condition is known as mosaic DS (Jasso,
1991; Lambert & Rondal, 1989; Stratford, 1998). This genetic condition is hard to detect
because is rare. It is estimated that incidence of this condition occurs between 1 to 2 percent
of the population with DS (Basile, 2008). The last DS kind we will refer to is known as
translocation. This phenomenon occurs whenever a part or the whole of a chromosome
combines with another one. In these situations, chromosome 21 blends with other
chromosome pairs such as chromosomes 13, 14 or 15 (Jasso, 1991), and possibly, links to
itself or to chromosome 22 (Kingston, 2002). This genetic condition represents almost 5% of
the cases, and occurs spontaneously during the first cellular division. Parents affected by this
syndrome will pass it on to their offspring (Jasso, 1991; Kingston, 2002; Stratford, 1998).
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Academic researchers involved in genetics suggest that is important to identify the kind of
chromosome distribution error as well as the chromosome localization and extension, because
this information is related to determining the severity of DS (see Patterson & Costa, 2005).

Hodapp et al. (2003) argues that intellectual disability etiology is not only typified by
medical-physical characterization; there are also behavioural phenotypes related to the
syndrome that are relevant in determining the person’s life span. This seems to be the case for
people with DS who not only present physical and medical characteristics that differentiate
them from typical people, but also present specific psychological and behavioural conditions.
Some of these will be discussed next.

1.4. Down Syndrome Phenotype:
Unique, Equal, or Special?

One major concern for people with DS who wish to be included in society is the
eradication of discrimination against them. This monumental task has created heated debates
on how those with DS may differ from the general population in terms of cognitive,
emotional and behavioural displays. Misconceptions lead to assignment of inaccurate
stereotypes, and it is for this reason that a well-defined phenotype is so needed. Such a DS
phenotype will allow to correctly frame the syndrome (Korenberg, Chen, Schipper, Sun,
Gonsky, Gerwehr, Yamanaka, 1994), and also permit proper clinical diagnosis and
intervention (Antonarakis & Epstein, 2006, abstract) as well as widen our understanding of
how genetic variation affects human life (Antonarakis, Lyle, Dermitzakis, Reymond, &
Deutsch, 2004).

Currently, very few are willing talk in terms of differences due to genetic conditions since
there is a fear—not unfounded—that such discussion may promote stereotypes that lead to
discrimination. Also, since there is a wide swath of possible phenotype manifestations to DS
(Roper & Reeves, 2006), disagreement remains over what would be called specific DS
phenotype traits, since there is no assurance they are exclusive, dependent or characteristic of
only this syndrome (Fidler, 2005). For instance some traits appear only on some members
with DS and not on the rest of their population (Antonarakis et al., 2004). Even those traits
that have a high probability of appearing throughout the population with DS seem to vary in
expression. Consider as just one example, how intellectual disability varies from low to high
inside the DS population (e.g., Patterson, 2007).

The phenotype of a syndrome includes different physical and psychological aspects from
a person (e.g. cognitive, behavioural and emotional). It can be simply defined as the
probability of a person having some specific traits during development that are not presented
by individuals who do not have the syndrome (Dykens, 1995).



Table 1.2. Some of the most frequent signs related to the Down syndrome phenotype

Down Syndrome physical and psychological characteristics

Physical Neural Cognitive Behavioural Emotional
e Small head e Pathological e Intellectual disability e They present more e Slow emotional
e  Thin hair Neurochemistry (from low to high). inappropiate behaviour development.
e Almond-shaped eyes e Progressive e Information processing than typical e High chance of
e Droopy eyelids Neurochemistry difficulties individuals. developing
e Flatand short nose changes e Low attention focus e However, they do depression at later age
e Large tongue e Declarative memory present less non- e Increased probability
e A short and wide neck problems adaptive behaviour of developing anxiety
e  Small ears as well as  Difficulties for memory than other intelectual
short teeth and hands coding and retrieval discapacity
e  Short extremities e Echoic memory populations.
° Overweight difficulties
e Bruised skin e  Better performance for
e Hypotonia visual memory tasks

e High probability of
developing Alzheimer
disease between the
ages of 40 and 50




10 Guadalupe Elizabeth Morales and Ernesto Octavio Lopez

1.4.1. Some Final Remarks on DS and Its Definitory Characteristics

Some empirical data suggests that DS systematically constrains cognitive, emotional and
behavioural development (see Table 1.2).

At the physical level, there are commonly observed salient facial and body attributes.
Some initial descriptions of this physical phenotype can be found even before the syndrome
had been formally described. For example, Duncan (1866, p.35) provided a description of
what seems to be a child with DS: “A female child, aged twelve years; has a small head with
a high sugar-loaf shape, Chinese-looking eyes, and a long projecting lower lip. The face is
very plain...”. The same year, Dr. Down presented one of the first clinical descriptions of the
syndrome that included physical descriptions of patients with trisomy 21 as follows:

“The hair is not truly black like the one of the Mongol people, it is more like non-
abundant, dark brown, straight hair. Their face is rather plain and wide, with no
prominent features. The face also has rounded cheeks, laterally extended. Their eyes are
turned and their lips are thick, with transversal fissures. In addition, the tongue is large,
wide and rough. The nose is short and the skin has a yellowish tint....”

Many physical attributes noted by Down in 1866 remain valid descriptions of the modern
DS phenotype. However, references to ethnic characteristics have been discarded due to racist
connnotations. At present, at least 50 physical and psychological characteristics are used to
frame DS. Table 1.2 shows the most frequent traits used by researchers (e.g., Basile, 2008;
Chapman & Hesketh, 2000; Dyknes, 1995; Loeches et al., 1991) and DS institutions (e.g.,
National Dissemination Center for Children with Disabilities, 2004). It is important to note
that not all members in the DS population manifest every phenotype attribute. Group variance
is present, just as occurs in the general population even when the phenotype assumes
homogeneity (Chapman & Hesketh, 2000). Social context, family factors as well as
individual differences (like personality) contribute to this, within variance, from very early
ontogeny and through all the developmental stages of a person with DS.

In addition to the above DS phenotype specifications, members of this population have
higher probability of presenting congenital problems (e.g. congenital heart disease problems
as well as severe gastrointestinal problems), endocrine problems, and hematologic,
ophthalmic, orthopedic, psychiatric, gynecologic problems as well, among others (Basile,
2008; Loeches et al., 1991; Santos & Morizon, 1999).

Regarding people with DS development it is not clear if these problems should be defined
in terms of that presented by a typical individual with the difference being they’re typical but
in slow motion (Wishart, 2001). What is known is that the cognitive performance spectrum
varies from almost typical to severe intellectual disability (Basile, 2008; Sroufe, 1998).
Generally speaking the 1Q (intellectual quotient) levels in this population tend to range from
36 to 107, with scores declining around the age of 40 years old (Roizen & Patterson, 2003;
Wang, 1996). Regarding this, Loeches et al. (1991), has identified some research trends that
relate the DS phenotype within variance (regular, mosaic or translocation) and IQ variance in
this population. However, the link between cognitive function and the syndrome remains
undiscovered since there is no conclusive empirical corpus to support one. Even so, since
mosaic DS shows more genotype and phenotype heterogeneity than other genetic scenarios in
the same syndrome, it is expected to link to more 1Q score variability and other psychological
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differences. Generally speaking, it seems that intellectual development inside this group
seems to follow a cognitive developmental pattern similar to typical individuals, but in slow
motion or seemingly paused (Lambert & Rondal, 1989). In addition, people with DS display
language deficits and short term memory difficulties.

There are bigger debates when it comes to defining a phenotype for personality,
behavioural and emotional factors, because of doubts on how precise a phenotype can be, and
what methods should be considered to define a specific trait (Flint, 1998).

It is important to note that the DS population does present fewer difficulties in terms of
behavioural problems and adaptation compared to other populations with an intellectual
disability (Chapman & Hesketh, 2000; Fidler, Hodapp & Dykens, 2002). In contrast, some
authors argue that people with DS tend to demand more attention; they seem to present more
stubbornness and disobedience than typical individuals (e.g. Pueschel, Bernier & Pezzullo,
1991). Relevant to this atypical behavioural repertoire is their emotional behaviour, which
seems highly constrained by the underlying genetic condition (e.g. Carvajal & Iglesias, 2000;
Kasari, Freeman & Bass, 2003; Sroufe, 1998). As will be addressed in next chapter, defining
this emotional behaviour as a “deficit” is highly controversial, as well as misleading.

1.5. Recapping Some Ideas

Similarity and diversity are part of human nature. People, even if they belong to different
groups, intersect in several aspects maintaining their personal identity that makes them
different. Figure 1.2 shows graphically this idea regarding DS and group with typical
development.

Human universe

Persons with typical
development

Persons with Down
syndrome

Common
attributes
Among
both
groups

\

\ / DS

: 22
Diversity E Qenit

" Diversity E

Figure 1.2. Graphical representation of communality and variability between these two groups (people
with typical development versus Down syndrome). Communality and variability can be observed inside
of each group.

Regarding Figure 1.2, the goal of DS science is to predict and exactly determine
intersection percentages as well as percentage differences among the different biological and
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psychological attributes typifying the DS population. This book represents an invitation to
look forward by considering current methods and theory from the cognitive science of
emotion field. By comprehending more on such variability it is assumed that the
characteristics misapplied to this genetically constrained population will be finally
acknowledged.
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Chapter 2

Do Persons with Down Syndrome Have
a Divergent Emotional Mind?

Abstract

The emotional mind of persons with Down syndrome (DS) is a fascinating and unknown
field for psychology. As it will be argued next, enhancing our scientific understanding of the
way a person with DS emotionally signifies the world will be one of the most relevant
challenges in next decades. In this chapter, our main objective is to present a very general
overview on what is known about the emotional world of those with DS. Different aspects of
their emotional behaviour, regulation, perception and experience are briefly reviewed using
current emotion theory.

2.1. Down Syndrome as a Window to
Understand Human Emotional Nature

One day, the mother of a young person with DS told us:

“My son and I used to walk every day by the same places in our house. One day my
husband and I gave him a present... a camera. That day, he walked again with me by the
usual places, and he suddenly stopped in front of an ornament that for me has no
meaning. However, he took a picture of this object, so now | can perceive his way of
seeing things. He has an almost artistic sense of things; he transforms simple objects into
the most beautiful things”.

Persons with DS are commonly described as people skilled at perceiving and
transforming little details into strong emotional expressions; it is as if they are artists of
emotion. In accordance with this view, recent studies on emotional behaviour and DS (see
chapter 3) provide evidence to support the idea that at least for some people with DS, it is
possible to identify a cognitive divergent affective processing style, as well as a cognitive
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divergent emotional meaning style (Morales and Lopez, 2006, 2010). From these
considerations a larger question immediately emerges: are they indeed emotionally different?
Obviously, persons with DS are human beings like the rest of us, and because of this they
are capable of experiencing the same spectrum of emotions we do. Every day, individuals
with this syndrome, regardless their race, culture, age, etc., experience happiness, fear, anger,
sadness, etc. In many circumstances, like other persons, they can use their common sense to
infer the nature of their emotions (e.g., pleasant or unpleasant). However, for most of them, it
is not always an easy task to identify the nature of negative emotions and frequently they have
difficulties regulating their negative emotionality in a functional way. The specific reasons for
this difficulty remain unclear. In fact, the complete range of specific DS emotional traits
remains undetermined. As we will be arguing next, the scientific exploration of DS emotional
behaviour has deep implications to better understand our own emotional world. In doing so, a
two-step procedure will follow. First, a review of the current relevant academic literature
outlining our understanding of the human emotion nature will be introduced. This will
empower us to consistently frame and discuss seminal observations about a possible DS

emotional phenotype.

2.2. The Emotional Nature of
Human Beings: Basic Concepts

Emotions have been an important part of our human condition since ancestral times.
Every day, we see examples of how people experience emotions and how these impact their
life. If you read newspapers or watch news on TV, you will be able to find striking examples
of how people live or die for emotional reasons; in some cases the reasons make no sense to
us. No doubt, emotions guide our lives (e.g., people are willing to pay for emotional
entertainment as movies, football games, listening to music, buying a dog), allow us to
maintain our relationships (e.g., love, empathy, etc.). They regulate our behaviours helping us
to adapt to our social context as functional members.

Many aspects of our society have been built so we are able to emotionalize. Seemingly,
people are never free from the depths of our surrounding emotional world. For example, in
the early 17th century in countries like England, melancholy was adopted as a cultural mood;
many human expressions of art were influenced by this emotional state. Certainly, the music
and painting of this period were characterized by a dark mood. Later, in the 18th century this
melancholic cult as portrayed by dolefulness and grief mood changed to a more optimistic
view of a welcoming world (Stearns, 2008; Stets & Turner, 2008). So, in some sense, to reach
a broader understanding of who we are and how do we find significance our world it is
necessary to have a better understanding about our own emotional nature. Being conscious of
the fact that we are emotional beings, empower us to understand each other. However,
understanding what makes us emotional beings as we are is not an easy task.

At present, behavioural sciences are aware of the relevance of emotion to human life.
This has resulted in an increased interest in exploring a wide spectrum of emotion properties
(e.g., emotional behaviour and regulation: Gyurak, Goodkind, Kramer, Miller, & Levenson,
2012; Eder, 2011; emotion cognitive mechanisms: Lichtenstein-Vidne, Henik, & Safadi,
2012; expression: Shariff & Tracy, 2011; Roch-Levecq, 2006; perception: Curby, Johnson, &
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Tyson, 2012; Toffolo, Smeets, & van den Hout, 2012) throughout different perspectives
(quantitative vs. qualitative), methods and instruments (e.g., see experimental designs: Lench,
Flores, & Bench, 2011; surveys: Begeer, Banerjee, Rieffe, Terwogt, Potharst, Stegge & Koot,
2011; natural observations: Slatcher & Trentacosta, 2011, etc.) diversity of samples (e.g., see
with typical conditions: Ponari, Conson, D'Amico, Grossi, & Trojano, 2012; Poirel, Cassotti,
Beaucousin, Pineau, & Houdé, 2012; emotional disorders: Gruber, Oveis, Keltner, &
Johnson, 2011; mental disorders: Wuerker, 1996; sensorial disabilities: Roch-Levecq, 2006,
etc.) across several countries (e.g., see Elfenbein, Mandal, Ambady, Harizuka & Kumar,
2002). This research portrait visualizes humans as being provided with universal as well as
individual biological and psychological mechanisms underlying their emotional nature. If
something can be derived from this intense research activity, it is the necessity to expand our
understanding about human emotion. For example, more information is needed regarding
how this system varies when there are atypical neural, developmental or cognitive conditions.

At the center of this concern for more research on atypical emotion development are the
people with DS themselves. They seem to have a divergent emotional awareness, and their
sense of belonging and conception of the world appears to take a different emotional overtone
from that of typical emotional views. Everyday observations emphasizing this emotional
behaviour are frequently reported by parents, relatives and teachers, who work every day with
members of this population. Nevertheless, determining to what extent this is truth represents a
challenging enterprise to scientists studying human emotion, for at least two reasons. One
reason is related to the progress of current scientific study of emotion, and another reason
regards the methodological difficulties in studying DS emotion. Let us introduce some
selected theoretical considerations related to these two concerns.

2.2.1. What is Emotion?

Not a long time ago, emotion was not considered relevant to the study of human nature; it
was considered only a residual vestige from our evolutionary past (Morales et al., 2010).
Nowadays scientific scrutiny has reallocated the study of emotion to the center of heated
psychology academic debates that, among other things, consider the definition, nature,
components and dimensions of emotion (e.g., see discussion on emotion by Widen & Russell,
2010; lzard, 2010; lzard, 2007).

The renewed interest on the topic of emotion in the last few centuries, complemented by
the progress on neuroscience and the development of new research technology, have
contributed to the creation of a wide range of definitions for emotion (Table 2.1). Plutchik
(2001) estimated that through the 20th century, more than 90 emotion definitions were
generated. In fact, Kleinginna and Kleinginna (1981) specified 92 definitions and 9 skeptical
statements for the term of emotion. In general, they observed at least eleven different kinds of
definitions based on: 1) the experiential categories of affect 2) the cognition, 3) physical
categories of external emotional stimuli, 4) physiological mechanisms, 5) emotional
expressive behaviour, 5) disruptive effects, 6) adaptive effects 6) the multiaspect nature of
emotional phenomena, 7) those that distinguish emotion from other processes, 8) those that
emphasize the overlap between emotion and motivation and 11) skeptical or disparaging
statements about the usefulness of the concept of emotion.
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Table 2.1. A list of emotion definitions to briefly illustrate the wide range of concepts
used to define emotion (e.g., feelings, mechanisms, action patterns, process, functions),
and the changing course of the emotion vision across the time

Author Emotion’s definitions

James (1884, p. 190) He proposed that “The bodily changes follow directly the
perception of the exciting fact, and that our feeling of the same
changes as they occur is the emotion”.

Watson (1916, p. 596) He commented: "To me an emotion is a bodily state which can be
observed in man and animal equally well, such as the bristling of
hair, shedding of tears, increase or decrease in respiration,
sighing, heightened muscular activity, and the like. Some day we
shall be able to mark off these objective states and classify them
with respect to the types of stimuli which call them out (sex, food,
shelter, noxious odors, etc

Schachter and Singer They suggested that “an emotional state may be considered a

(1962, p. 380) function of a state of physiological arousal and of a cognition
appropriate to this state of arousal”.

Ortony, Clore & Collins  They considered emotions to be “valenced reactions to events,

(1988, p.13) agents, or objects, with their particular nature being determined
by the way in which the eliciting situation is construed".

Plutchik (2001, p. 345- He wrote “an emotion is not simply a feeling state. Emotion is a

346) complex chain of loosely connected events that begins with a

stimulus and includes feelings, psychological changes, impulses to
action and specific, goal-directed behaviour. That is to say,
feelings do not happen in isolation. They are responses to
significant situations in an individual's life, and often they
motivate actions” .

Oatley (2004, p. 3) She argued that “emotions are most typically caused by
evaluations — psychologists also call them appraisals — of events
in relation to what is important to us: our goals, our concerns, our
aspirations”.

Although the question posed nearly 130 years ago by Willam James (1884) about what is
an emotion remains open, scientific research efforts have made remarkable theoretical
advances in understanding the structure, function and dynamic of human emotions. This kind
of progress, framed by intense disagreements to how to conceptualize a study object like
emotion, is not new to psychology. Take for instance the case of human intelligence.
Psychologists have elaborated sophisticated models of human intelligence, despite not having
a complete agreement about what intelligence is.

With regard to the scientific exploration of the DS emotional system, this has been
generally carried on as individual/separate efforts without anyone considering an integrative
approach. Fortunately, we should not to worry too much, since new multidisciplinary research
efforts are prone to integrate previous research efforts. This is the case for integrative views
of emotional development and DS (e.g., Sroufe, 1998) as well as the study of emotional
neural structures related to the syndrome (e.g., electroencephalogram: Conrad, Schmidt,
Niccols, Polak, Riniolo, & Burack, 2007; Magnetoencephalograph: Virji-Babul, Moiseev,
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Cheung, Cheyne, Ribary, & Weeks, 2012, computer simulations, Morales & Lopez, 2012,
etc.). Furthermore, advances in the conceptualization of emotion are framed by a renewed
interest in exploring automatic appraisal mechanisms of emotional components (e.g.,
automatic processing of emotion: Morales & Lopez, 2010). However, in order to properly
deal with the breadth of the academic spectra on DS and emotion, it is necessary first to
enclose it using some theoretical developments on emotion theory that are sufficient to frame
a DS emotional phenotype.

2.2.2. Some Emotion Theory

Current academic research on emotion is typified by a variety of theories, some of which
are listed in Table 2.2. The list is not an exhaustive account of all of the theories on emotion,
but it does serve our initial purpose of exploring the DS emotional world.

Consider from the previous table that there is no such thing as a single theory of emotion,
but rather, the concept of emotion has been approached and explained using a variety of
theoretical perspectives. Because of this, problems and limitations to one theory were
frequently inherited in conceptualizion of emotion (Power & Dalgleish, 2008). Current
emotion theory demands acknowledgement of these wvestiges of theoretical and
methodological limitations that are no longer a part of its current explanatory power.
Considering the scientific study of atypical emotion development such as in DS to date, it is
clear there are new possibilities in understanding emotion not only in this population but in all
humans. This theoretical development can be achieved if previous bias to view atypical
development just like a simple abnormality is reconsidered as an alternative biologically
constrained mind-route to psychologically signify emotional worlds. As will be argued next
and in the following chapters, cognitive methodology can be introduced and expanded to this
inclusive theoretical intent which is a distinctive characteristic throughout this book, with a
focus in Chapter 3.

2.2.3. Is There a Taxonomy for Emotions?

Every day, throughout the day, people have to deal with their own emotional experiences.
Sometimes you may hear your friends or relatives verbally describing these experiences with,
“I am very happy for you” or “I am angry at you”, or with more global descriptions as “I feel
very bad”, or “I do not know”. Most people effortlessly identify the nature of their emotion.
For them, categorizing emotions (e.g., happiness, sadness, etc.), is not a big deal. However,
there are persons among us who have difficulty recognizing and identifying their own
emotional experiences (see discussion in Barrett, 2006). Emotion scientists seem to belong to
this last group since the history of the scientific analysis of human emotion is plagued by
heated debates regarding whether emotions can be organized into clearly distinguishable
psychological categories (e.g., see proposals from Ekman, 1972; Izard, 1971) or if emotion
should be defined as a continuum with dimensions (e.g., see Russell, 2003; Watson &
Tellegen, 1985). Fortunately, both approaches (categorical and dimensional) have generated a
wide range of research work to support their postulates, and as different they may appear,
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they frequently have common concerns, one of which is to elucidate whether or not there are

kinds of emotion.

Table 2.2. Some theoretical approaches to the study of human emotion

(adapted from Morales, 2010)

Theoretical approachs

Generalities

Examples

Early theories

Behavioural theories

Developmental theories

Social theories

Cognitive theories

Cognitive science
theories

First approaches to study emotion
considered social and biological factors to
distinguish it from non-emotional
behaviour.

Moreover, evolutive, physiological and
functional aspects of emotion are a main
focus (Strongman, 2003).

Subjective components of emotions are
not considered. Only behavioural
components of emotion directly
observable and measurable over time used
as potential definitions to emotions.
(English, 1924; Strongman, 2003).
Overall, a developmental perspective of
emotion implies understanding the way of
how emotional behaviour is organized
through a time line (Srofue,

1998; Strongman, 2003).

Here, the emotion ethology is enclosed in
social interaction contexts (e.g. social
relationships, group expressions, etc.; see
Strongman, 2003).

Emotion is explained by internal
psychological processes and the functional
relation of these processes to social and
context-adaptive demands. In doing so,
specificity of emotion appraisal processes
or mental representations of emotion
schemata may be considered relevant
cognitive components to emotion (e.g.,
Dalgleish & Power, 2000; Eich, Kihlstrom,
Bower, Forgas & Niedenthal, 2000)
Different explanatory levels converge to
explain emotion. Neurocomputational,
artificial intelligence, physics,
neuroscience, linguistics and other
scientific disciplines are systematically
considered to provide research guidelines to
study emotion (Bly & Rumelhart, 1999).

McDougall’s theory
James-Lange’s theory
Cannon-Bard’s theory
Papez’s theory

Watson’s theory
Harlow-Stagner’s theory
Millenson’s theory

Socio-emotional theory of
Sroufe

Giblin’s Equilibrium theory
of emotional development
Attachment theory of
Bowlby

The dictionary theory by
Davitz

Social relationships theory
by Rivera

Theory of dimensionality by
Frijda

Weiner’s attributional theory
of emotion

Bower’s network theory
Emotional appraisal theories

Connectionist theory
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Table 2.3. Examples of emotion taxonomies

Axis Classification Authors
classification
Emotions are focused on events, Ortony, Clore & Collins (1988)
agents, or objects.
Developmental ~ Physiologic prototype/ precursory Sroufe (1998)
status emotion/ Fundamental emotions/
maturing emotions
Dimensional Positive/negative Russell (1980)
High/ low
Dimensional Joy/Sadness Plutchik (1994)
Acceptance/Disgust
Anger/Fear
Surprise/Anticipation
Pleasantness/Unpleasantness Wilhelm Wundt (1896)
Dimensional Strain / Relaxation
Arousing / Subduing
Primary/secondary/ tertiary Parrot (2001)
Categorical Basic emotion Ekman (1994)
Basic emotion episodes/ emotion Izard (2009)
schemas

Classifying our emotions is a major challenge since they are not physical objects with
properties easy to measure. As a matter of fact, there are still unresolved issues to identify
what exactly they are. In addition, in order to establish a comprehensive and clear
classification of emotion, it should be considered that emotion types could comprehend a
variety of forms where the word emotion is referring to a group or family no just one of them
(Ortony et al., 1988). As a result of this complexity and the differences among theoretical
approaches a considerable number of emotional categorizations (see Table 2.3.) is obtained.

Here, our current goal is to frame DS emotions as a primary interest encompassing the
“basic emotions family” (bottom of the table). This emotional set is proposed as the necessary
and sufficient brain-mind-emotion system where any emotional system develops
(human/nonhuman). According to lIzard (2007b p.261-262), basic emotions are a group of
neural, bodily/expressive, and feeling/motivational components that are produced
automatically and nonconsciously as the result of evolutionarily adapted neurobiological and
mental processes, activated by interaction between an affective—cognitive process and the
sensing or perception of an ecological stimulus.

Inside a general functional consensus, basic emotions are assumed to be evolutionary old
and essential for adaptation. In accordance with this view, there is compelling evidence
supporting the idea of inherited emotion capacities. For instance, inherited primary emotion
processing circuits for fear or anger activation that do not report their activity directly to
higher regions of the brain can be identified (Pankseep, 1998, 2007). These emotion circuits
can be triggered automatically and nonconciously. Supporting evidence to this concept are
children without a cerebral cortex (Merker, 2007) capable of expressing and recognizing
emotion and elemental primary emotion consciousness. Also, congenitally blind children are
capable of emotion expression (Roch-Levecq, 2006). In other words, developmental context
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or cultural factors do not modify these subcortical emotion processing systems. Rather, basic
emotions seem to be the building blocks of a subsequent sophisticated emotional system in
maturity (from a constructivist view). Due to its evolutionary relevance and to the fact that
these emotions are biologically constrained (lzard, 2007a) they are also typified as natural
kinds (lzard, 2007b).

Although, the empirical data corpus obtained from different study approaches (e.g.,
cross-cultural studies of the facial expression of emotion, studies of the sequence of
development of emotions, linguistic analyses of emotion terms, from categorization studies of
emotion terms, from psychophysiological recording, studies of brain imaging) suggest the
existence of basic emotions (Power & Dalgleish, 2008), there is still a strong criticism to this
concept (Ortony, A., & Turner, 1990; Fridlund, 1997; Barret, 2005; Barrett, Lindquist, Bliss-
Moreau, Duncan, Gendron, Mize & Brennan, 2007). Furthermore, even among the supporters
of basic emotions idea there is not a completely agreement about how many basic emotions
exist. It has generated a wide range of others list about basic emotions (e.g., see Ortony &
Turner, 1990). For example, Dr. Paul Ekman in his seminal research (1992a, 1992h, 1992c)
proposed that just a small set (see Table 2.4.) of emotions could be considered as basic and
universal in humans (Ekman, 1994b, 1999). It is important to bear in mind that although not
everyone agrees with this list (e.g. Sabini & Silver, 2005), there is extensive cross-cultural
research supporting it.

Table 2.4. Ekman’s basic emotions proposal

Basic emotions

Original list Modified list
Anger Contempt Relief
Disgust Shame Satisfaction
Fear (awe) Guilt Sensory pleasure
Sadness/distress Embarrassment Contentment
Surprise Amusement
Enjoyment Excitement

Pride in achievement

Accordingly, to categorize an emotion as “basic”, authors like Ekman and others (e.g.,
see Ekman, 1994b, 1999) proposed taking into account specific criteria for inclusion. In
particular, Ekman (1994b, 1999) suggests the following list (Table 2.5.).

Table 2.5. Ekman’s criteria for basic emotions

Criterions for basic emotions

Specific characteristics General qualities
Distinctive universal signals Quick onset
Distinctive physiology Brief duration
Distinctive subjective experience Unbidden occurrence
Distinctive universals in antecedent events Automatic appraisal, tuned to:
Distinctive appearance developmentally Presence in other primates

Distinctive thoughts, memories images
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We would gladly discuss each of Ekman’s criteria in depth, and certainly one single
chapter alone would not be enough to explain the implications of each delimitation criterion.
Nevertheless, we will intentionally focus on one single criterion relevant to our current
chapter goal: the “distinctive universal signals” criterion that implies information processing
constrains such as “rapid onset” and “automatic appraisal”. For instance, one distinctive
universal signal could be the facial display connected with a basic emotion (lzard, 1992,
1994; Ekman, Friesen, O'Sullivan, Chan, Diacoyanni-Tarlatzis, Heider, Krause, LeCompte,
Pitcairn, Ricci-Bitti, Scherer, Tomita & Tzavaras, 1987; Ekman & Rosenberg, 2005). Among
the most common expressions categorized as basic facial emotions are happiness, sadness,
anger, disgust, fear and surprise (Figure 2.1.).

Ekman has provided empirical evidence for the universal character of these emotions
throughout cultures and the different stages of human development. Regarding this
categorical property of emotion, basic emotions have been explored inside the population
with DS more than any other emotional aspect. Although, it should be noticed that the
number of researches within the DS field is modest if is compared with those researchers in
other of populations. Interestingly, the available evidence suggest that people with DS seems
to have difficulties recognizing negative emotional faces as angry and surprise, which are
supposed to be basic and universal.

Figure 2.1. Young people from a typical population displaying instances of the basic emotion spectrum.

Interesting inquiries guiding exploration on the DS emotional nature are related to the
underlying emotional structure in this population. Regarding this, take note first that typical
individuals when tested in emotional experience studies, they are not only capable to report
discrete emotions but they can organize them into a specific dimensional spherical emotional
structure known as the emotion circumplex (Russell, 1980) (Figure 2.2. provides an example).

This well-documented pattern of emotional organization supports a dimensional model of
affect in which the affective state of a person tends to be organized in a bi-dimensional space
using two basic axes (see Figure 2.3.). The vertical axis is related to emotion valence (a
pleasure—displeasure continuum) and the horizontal axis represents the dimension of arousal
or alertness.



26 Guadalupe Elizabeth Morales and Ernesto Octavio Lopez

sad
[¢]
drodppressed
ey 100
Oo
arousedppy i
O atease tired )
0 o afraid
- ited ©
dell%l@&:o
content
[}
distressed
miserable
astonished
sati%f iéﬂegsed alarméd
[¢]
| angry
relaxce%m f ruagﬁ?%?ense
se%ene o

Figure 2.2. Emotional organization of an adolescent Mexican woman on two dimensions: pleasure-
displeasure (horizontal axis) and degree of arousal (vertical axis).
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Figure 2.3. Human emotion dimensions organized in a bi-dimensional space. Vertical axes comprehend
the emotional arousal or intensity and the horizontal axes refer to the emotional polarity or valence.

A considerable number of studies were carried out to prove this dimensional model on
children, adolescents and adults from typical population. However, almost no research
interest is found whenever atypical emotion development is considered, like in DS. This area
seems to remain unexplored. Apparently, only Morales and Lopez (2012) have collected
initial evidence on this topic on DS through facial emotional categorization tasks using the
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emotion circumplex mapping technique (see Russell, 1980, 1986). Their results suggest that
some people with DS present the same circumplex emotional organization as those from the
typical development population. However, some people with DS seem to differ from typical
ones (See the emotional experience section in this chapter).

Additional research efforts from a cognitive point of view suggest some kind of divergent
emotional processing of negative valence information in DS, specifically, a particular relation
between levels of emotion arousal and appraisal mechanisms (Morales & Lopez, 2010;
Morales, 2010; Morales & Lopez, 2006; Morales & Lopez 2004) (for more detail see next
chapter). More discussion on this topic will be introduced later.

From the above it can be observed that both approaches can be useful in studying
emotion and DS. For example, the dimensional approach to emotion has proven to be useful
to account for a wide range of emotional phenomena (e.g., mood states: Watson & Tellegen,
1985; mood disorders: Gray 1982; Power & Dalgleish, 2008). Carrying on studies from a
dimensional perspective can provide us not only with information about how people with DS
organize their emotions, but allows us to obtain knowledge on mood states and disorders
inside a DS condition. On the other hand, categorical views of human emotion are more
suitable to explain cognitive processing like emotion learning. For instance, associative
concept network theories (including emotion concept nodes) are capable of accounting for a
wide variety of psychological phenomena related to codification and organization in memory
as well as meaning construction (Murphy, 2002). Through this perspective, questions about
how people with DS build emotional meaning could be explored.

Before describing possible applications of both views (categorical and dimensional) to
study emotion in DS, a final concern regarding our own emotion nature will be discussed.

2.2.4. Emotional Components and Domains

No doubt, human emotion is a very complex phenomenon that is embraced by a very
intricate physical system, which involves a wide variety of elements (e.g., physiological
disturbance, changes in facial expression, gestures, behaviours, particular types of thoughts,
beliefs, and desires, and a range of other experiences). Thus, our discussion will take the view
that human emotion comprehends different components (biologic, cognitive, behavioural and
contextual factors as the social environment), all of them taking part on the emotional
domains of human life (emotional expression, experience, regulation, perception) (see Figure
2.4).

The denoted four domains in Figure 2.4 can be used to frame an emotional DS phenotype
(e.g., how they experience and perceive the emotion). Facing this scientific challenge, it is
recommendable to follow Plutchik’s wise suggestion that “the place to start might be with the
definition problem” (2001, p. 345).

The term “emotional phenotype” should be first defined. Here, the DS emotional
phenotype is understood as the set of emotional behaviours, processes and traits that are
specifically attributable to this genetic condition. Considering this initial conceptual we are
ready now to introduce emotional aspects from the DS emotional world.
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Figure 2.4. Emotion resulting from the intersection among different implicit and explicit domains of the
human psychological life.

2.3. Generalities on the Down Syndrome
Emotional Phenotype: Emotional Beings
by Nature or Nurture

As it has been pointed before, studying the DS emotional system might lead to new ways
of understanding the human emotional world. For example, it has been suggested that human
intellectual disability (ID) is relevant to understanding the relationship between cognition and
emotion (Sroufe, 1998). There are around 750 genetic conditions related to ID (Hodapp,
DesJardin & Ricci, 2003), and DS is one of the biggest groups, almost one third of the entire
ID population, and whose etiology is well known (Pitcairn & Wishart, 2000; Wishart &
Pitcairn, 2000).

In particular it is well known that recruited DS neural architecture (frontal lobe, limbic
temporal cortex, etc.) for information emotion processing has different anatomical and
physiological characteristics from that of the typical population’s neural circuitry (Jeringan,
Bellugi & Sowell, 1993; Lubec, 2003; Raz, Torres & Briggs, 1995). This opens a door to
unique scientific exploration to observe neurocognitive emotional functioning under atypical
conditions. Even so, determining a DS emotional phenotype remains only a possibility.
Scientific exploration to date has been concerned with DS semiology (Pace, Lynm & Glass,
2001; Pennington, Moon, Edgin, Stedron & Nade, 2003; Roizen & Patterson, 2003), its
behavioural and cognitive implications (Cosgrave, McCarron & Anderson, 1998; Sroufe,
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1998) as well as social consequences (Sroufe, 1998; Von Salisch, 2001). Only recently has
academic attention inside the field of psychology been brought to systematically explore DS
emotional behaviour (Carvajal & Iglesias, 2000; Einfeld, Tonge, Turner, Parmenter & Smith,
1999; Reddy, Williams & Vaughan, 2001; Sroufe, 1998; Von Salisch, 2001). To understand
this new interest on DS behaviour and its implications to emotion science and the
determination of a DS emotional phenotype let’s consider the following discoveries on DS
emotional behaviour.

2.3.1. Emotional Expression in Persons with DS

Human beings are not only capable of feeling emotions, but also they can express their
quality and intensity, and understand them in others. Thus, emotional expression entails
relevant information about internal states that work as social signals (Campos & Mumme,
1994), and also they allow us to elicit emotions in us and others (Shariff & Tracy, 2011). This
can be devised from the following interview fragment from a father that has girl with DS:

“Twenty days ago, I received a request to give a talk regarding Down syndrome. I invited
my daughter (a very young woman with DS) to attend this talk...at the end of my speech
| asked the audience to listen to the poetry recited by my daughter. A very deep feeling of
pride wrapped me when all of the audience stood up and applauded my daughter; they
were astonished, as if her performance would have been one huge enterprise...”

This example is very illustrative of the power of emotional expression. The child with DS
was capable to have an emotional effect on the audience through her emotionally stirring
poetry. And the audience expressed back to her their admiration with very emotional
applause.

Since Charles Darwin (1872) published his book “The Expression of Emotions in Man
and Animals”, there has been a passionate discussion about functions, span and universality
of emotional expression. From this debate, some derived theoretical considerations to
emotional expression are:

a) Regardless of genetic condition, the connection between expression and emotion is
varied by modality (e.g., body, facial, vocal) (Ekman, 1999), quality and quantity
dimensions (e.g., frequency, intensity, etc.).

b) Not all expressions are emotionally genuine; some of them are social signals.

¢) The universal character of the relation between emotion and expression does not state
to what aspect of emotion the expression is connected. For example, it could be what
is perceived at the face, the experienced feelings, the physiological changes, the
memories and plans, or the particular social context (Ekman, 1999).

DS represents a very important area to explore in cognition and emotion under atypical
development conditions. Studies in this area are scarce and have been mainly focused on
facial expression (e.g., see Reddy, Williams & Vaughan, 2002; Smith & Dodson, 1996,
Thompson, Cicchetti, Lamb & Malkin, 1985). This is because DS facial expression is
considered important to emotional development and socialization (Morales, Lopez & Hedlefs,
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2010). Generally speaking, two very complex neural systems in the human brain have
evolved to control facial muscles. One of them controls reflexive behaviour (e.g. jaw
movement by the masseter and the temporalis muscles) related to consumatory behaviour,
attack and defense. Here, symmetric face display is involuntary activated. Neural circuitry
related to this facial behaviour (Fridlund, 1994; Lundquvist & Ohman, 2005) originates from
deep in the cerebral striatum and have no direct connection to neocortex processing. On the
other hand, voluntarily-controlled facial muscles are innervated by the face area of the motor
cortex. This neural circuitry relates to fine-tuned muscle control around the mouth, and sound
articulation can be assimilated into learned social behaviour to achieve personal goals (e.g.
deception; Ekman & O'Sullivan, 1991; Ekman & Rosenberg, 2005).

Very early in life, we display emotional facial expression and persons with DS are not
exceptions (see Figure 2.5.).

Figure 2.5. Children with DS between two and three years old show their capacity to display the basic
emotion spectrum. Happiness, surprise and fear (top row). Disgust, anger and sadness (bottom row).

As can be deduced from Figure 2.5., children with DS can display basic emotional
expressions (e.g., happiness, anger, sadness) with differing intensities and emotional valences.
Although, some emotional developmental studies (Cicchetti & Beeghly, 1990; Cicchetti &
Sroufe, 1976, 1978; Mans, Cicchetti & Sroufe, 1978) suggest that emotional expression
strength and frequency seem diminished in children with DS compared with peers from the
typical population. In particular, it has been observed that children with DS present a
considerable development delay in social smiling. It tends to appear around 9 months and it
seems to be expressed with less intensity and frequency compared to smile expression from
typical development (TD) children. Interestingly, babies with DS’ motives to laugh are
chronologically arranged similarly as TD children. That is, first, they laugh due to intrusive
auditory and tactile stimuli and only after these come laughter from more subtle social and
visual stimuli.

Children with DS exhibit basic emotional expressions, and some of them seem to vary in
properties of emotional expression such as intensity or frequency (e.g., smiling). However,
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emotion display and voluntary control of it are different aspects, and an immediate question
emerges about voluntary emotional expression in this population. Persons with DS are
frequently described as extraordinarily sincere persons, especially in the emotional aspect. Is
this true, and if so, is this due to a regulation of emotion expression, constrained by their
genetic condition?

It is useful to bear in mind when considering these questions, that early in life, emotional
facial expressions are assumed to be involuntary and more genuine compared with those
displayed in subsequent developmental stages. For babies, lying with facial expression does
not bring as many benefits as sincere emotional expressions. However, humans need not only
to be able to produce spontaneous facial expressions, but later on it becomes essential to
produce voluntarily facial expressions as well.

However, facial expression is not only a genuine and direct channel to our internal
emotional reality; it can be used in controlled ways as a device in social interactions. It is
established that not all facial patterns occurring during interaction are truthful expressions of
internal emotional states (Kaiser & Wehrle, 2001, Fridlund, 1997). For instance, people might
become experts in deceiving others with their facial expressions, and sometimes it is hard to
distinguish between genuine and deceptive emotion, especially if we do not have enough
contextual information to do an accurate deception detection judgment (e.g. Castro, Lopez &
Morales, 2012; Morales et al., 2010). Take as an example the faces in Figure 2.6.; try to
recognize which facial expression is not genuine.

Py

Figure 2.6. Examples of voluntary faking of (left panel) and genuine expression of a facial emotion
(right panel).

Related to DS emotion expression, Morales and Lopez (2006, 2010, and 2011) have
reported that whenever youngsters with DS are required to voluntarily smile, they have no
difficulty doing so. However, expressing negative faces is different. In the study, a high
percent of participants with DS failed to achieve the facial display. Only some participants
managed to display negative facial expression (Figure 2.7).

The DS population shows variability about the ability to express emotion,which could be
related to:
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Figure 2.7. Youngsters with DS displaying a voluntarily smile in the top panel. One of these young
adults had difficulty in voluntary displays of a negative face (e.g. angry) no matter how hard he tried
(see left bottom panel), but the other youngster with DS was very capable of negative facial expression
(see right bottom panel).

d)

€)

9)

Difficulties in negative emotion recognition. Several authors have collected data
suggesting that persons with DS posses a deficit in recognizing negative emotion. It
is possible that some persons with DS cannot voluntarily produce a negative face
(e.g., imitation tasks) due to their negative emotion recognition difficulties.
Emotional style. It has been suggested that persons with DS seem to prefer positive
rather than negative information (Morales & Lopez, 2010). This preference could
have an effect on their difficulty in producing negative expressions.

The DS system to reproduce voluntarily emotions is not able to do it accurately. For
example, in Figure 2.7. The young man with DS perceives anger and he shows a very
strong inclination to imitate this emotion however despite his efforts, almost a happy
face prevails.

Not full consciousness of their emotional expression. It is possible that emotional
self-monitoring processing is not working appropriately. In fact, in a study on
familiar facial recognition of emotion, Morales and Lopez (2010) required
participants with DS to produce negative expressions. If participants displayed a
happy face instead of an angry expression they were shown their own face using a
mirror, and were told that his/her emotional expression was not an angry expression.
Some participants did not agree with this observation; they really believed they were
displaying a negative emotion despite displaying what would be classified as a facial
expression of happiness. However, the other participants recognized that their facial
expression was not the required negative display.
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The first three suggested explanations will be discussed in detail in Chapter 3. The final
one has not been explored, but initial academic consideration could be influenced by it in
considering modern theoretical background on emotion as is described later on.

2.3.2. Emotional Experience

Frequently, parents, teachers, friends and people who closely relate to persons with DS
could be defined as a kind of experts to feel emotions since they seem to always experience
emotions. Let us expand a little bit more on this aspect to show more of what we know about
the emotional system of people with this genetic condition.

First, because persons with DS have the same emotional neurostructure as other human
beings, there is no apparent reason why members of this population cannot feel the same
range of human emotion. This can be exemplified by the following conversation fragments
with a young adult with DS:

Conversation 1: Happiness
Interviewer: “How do you feel now?
Interviewee: T am very well, happy....
Interviewer: Why?
Interviewee: Happy because I work... my dad and mom are happy too...”.

This young man finds great satisfaction working in a commercial center. He packs things
people buy, and this is funny to him. He thinks it is very nice to work because his parents are
happy for him too.

Conversation 2: Anger
Interviewer: Has anybody done something bad to you?
Interviewee: Of course, | am angry at [classmate name] now.
Interviewer: Why?
Interviewee: Because he ate some of my cookie... and after that, he ate the rest.

In this case a girl with DS expressing her anger because a classmate took her lunch.

Conversation 3: Worry/Fear
Interviewer: How are you?
Interviewee: Look... I am very worried, because... look, all people who | know are
dying, | am afraid to die.... Why? | do not want that.
(Interviewer [big silence])

Here, an adult with DS expresses a profound concern about an inevitable life event.
These persons with DS were capable to experience emotions in simple or complex

situations, but they were also perfectly capable of expressing the feelings they experienced.
The ability to be aware of one’s own emotional experiences is present in all members of this
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population. Moreover, it has been observed through several emotion studies from Morales
and Lopez (2010, 2006) that even when some participants with DS have difficulties in
defining what an emotion is, they can perfectly exemplify them. Interestingly, some of the
considered sample participants with DS completely denied the possibility to feel anger (see
Chapter 3). When these participants were requested to emulate or produce negative emotions
some of them refused to do it. They argued that it wouldn’t be possible since they are happy
persons that never feel anger (as a curious thing some of these participants with DS expressed
anger while denying the possibility of experiencing these kinds of emotion).

Now, how is it possible that they deny these negative emotions? The answer is not so
simple. A person can be able to experience an emotion while not necessarily being able to
perceive the emotion. In fact, some authors argue the existence of several levels of
consciousness of emotional experience.

Regarding this, lzard (1977, 2007a, 2007b, 2009) suggests that emotions include a feeling
component, that is, sensation of experienced neurobiological activity related to an emotion
(see also Panksepp, 2005). Different levels of awareness of feeling are possible and thus an
emotion feeling has different accessibility levels to consciousness. Thus, through basic
emotions from the earliest stages of ontogeny, infants become aware of emotions, long before
the appearance of self-conception and language conceptualization (lzard, Fantauzzo, Castle,
Haynes, Rayias, Putnam, 1995). By dynamically linking basic emotions and basic emotion
feelings to images and concepts young infants can form rudimentary emotion schemas. Later
on, these memory structures will be responsible for associating words associated with
labeling emotions and through the acquisition of language, reflexive behaviour, thinking and
cultural influence, these emotion schemata become sophisticated.

These mature complex emotion schemas are the ones that an adult recognizes as
emotions and not the basic emotions described earlier (see Figure 2.8.). Thus, basic negative
emotions of anger or fear are initial emotional patterns that are the foundation for the emotion
schemas to build more sophisticated angry or fearful emotions. More interestingly, basic
emotion feelings are through emotion schemas that are direct precursors to our consciousness
formation (lzard, 2007a, 2007b). Consequently, emotions lead to conceptual processes and
consciousness rather than being sources of their origin. The kind of cognitions integrated into
emotion schemas may include high level appraisal mechanisms that differentiate concrete
emotions (Power & Dalgleish, 2008), and develop organized thinking (Eisenberg & Spinrad,
2004).

Now, it remains a long road for scientific exploration to travel before we can determine
how basic emotions and schemata emotion link our cognitions to produce emotional
consciousness and language. No doubt, the Down syndrome condition is an excellent prism
that reflects an emotional spectrum useful to systematic behaviour analysis. Specifically, it is
expected that the formation of a constrained negative-positive system during early ontogeny
reflects its influence in consciousness through atypical behaviour. Take for instance, the case
of blaming someone. This psychological activity requires the identification of negative
behaviour. Since persons with DS seem to have difficulties recognizing negative information,
it can be hypothesized that certainly social rules related to this blaming behaviour must be
peculiar due to a different way of perceiving negativity. Insightful explorations contrasting
DS blame processing versus typical blaming behaviour can be obtained. Morales, Charles,
Castro, Lopez & Mullet (2012) carried on a study on this topic, and found that a considerable
number of the participants with DS were able to evaluate negative events and to express
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blaming or judgments similar to the general population (see Chapter 4). Then consideration of
a person with DS as an “eternal child” because of he or she has are not capable of responsible
behaviour must be reevaluated since not all members of this population have difficulties in
evaluating and using negative information, at least in everyday events.
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Figure 2.8. Schema emotions of anger, fear, etc., are built by dynamically linking basic emotions anger,
fear, etc., to higher cognitive processing and linguistic process. It is due to this constructive cognitive-
emotional processing that emotions are culturally differentiated and we acquire an emotional
consciousness of our environment (e.g., lzard, 1977, 1992).

To all intents and purposes, the vision of a “deficit” in recognizing negative information
is inappropriate as a research approach to explore DS emotional consciousness, since this
vision could suggest, as the “sickness” vision suggested, that academic exploration must be
oriented only to detect things supposedly to be wrong. Of course, under the deficit
perspective, the DS emotional world seems not worth exploring. Consequently, systematic
analysis of the emotional behaviour in this population demands us a more open-minded
research approach. Some instances of new methodological views are illustrated in this book in
the hopes that special education researchers might find insights they can then include in their
own research either in DS or in other special education areas.

Moreover, by understanding the emotional world of persons with DS, their life
opportunities can be expanded and developed. Specifically, their limited civil rights (e.g.,
marriage) could improve to new horizons. If you have had the opportunity to deal with
members of this group you will immediately identify that the most important conversation
topic (in teenagers and adults) is about being in love and getting married. Exhibiting romantic
cheating behaviours or maintaining multiple romantic candidates before selecting a final
romantic partner is not rare within members of this population. However, weighting the
negative consequences of these behaviours seems to be different from that of a typical person
(see Chapter 4).
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The person with DS’ emotional meaning construction represents a vast field to explore.
Knowing how they signify emotional events will be a big advance in the nature’s
comprehension of their emotional experience. A first approach to this will be to determine
how people with DS organize the emotional information in their memory. Memory science
suggests that persons organize the information in conceptual networks — also known as
semantic networks — since meaning about events or objects is built by spreading activation
of semantic related concepts. These mental representations include pieces of emotional
information too. For example, whenever we recognize someone who is familiar to us, we
activate a set of semantically related concepts that may include emotional information, that is,
discrete categorical emotion nodes (see Figure 2.9.).

Long term memor

Symbolic
codification

Figure 2.9. A display of a simplified Human Information Processing Model showing the semantic
network activation (including emotion nodes) triggered by face recognition processing.

As it was proposed by Bower and colleagues (Bower & Forgas, 2000) emotional life
events could be codified and organized in our memory by emotion nodes in a network and
that at least 4 or 8 emotion nodes must be innately wired in our brains. These “basic” emotion
nodes are biologically constrained and are triggered by relevant survival and adaptation
environmental cues. These basic emotions are the conceptualization platform where the
emotional world is built and culturally differentiated throughout an individual’s lifespan (e.g.
Fridlund, 1997; Keltner, Ekman, Gonzaga & Beer, 2003). Little is known about the
construction and functioning of these emotion networks under the DS condition. However, it
is assumed that a DS emotion network will serve the same purpose as that of a typical person,
that is, emotional meaning construction to signify both the internal world as well as the
outside world.

Gordon Bower’s network theory of emotion (Bower, 1981, 1992; Bower & Cohen,
1982), proposes that the activation of one emotion node (e.g. happiness) might have
inhibitory effects over another emotion node (e.g. Sadness) as it is described in Figure 2.10. It
is postulated that the absence of such inhibitory effects in emotional networks could lead to
emotional disorders.

Although Bower's theory presents several empirical and theoretical limitations (see
Power & Dalgleish, 2008), it is a landmark for academic research to analyze attention,
perceptual and memory bias processes related to emotion, and could be a very useful theory
framework to begin to understand persons with DS’ emotional world. For instance, consider
emotion schemas where negative concepts do not inhibit or activate other concepts. It is
expected that emotional network organization to have an effect not only on emotional
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meaning construction but over several controlled and automatic cognitive processes that are
under schema-based control. Indirect evidence for this possibility can be obtained from
affective priming studies (Morales & Lopez 2005, 2006, and 2010) that use categorization
tasks where familiarity to faces affect automatic appraisal processing, specifically to positive
stimuli (also, see the perception section in this chapter, and Chapter 3).

On the other hand, and as previously noted, dimensional approaches have proposed that
emotion organization concepts can be analyzed through two-dimensional geometric
representations based on two properties: valence (pleasure—displeasure) and arousal
(activation—deactivation) (see Figure 2.3). There is evidence that these two dimensional
properties organize the average person’s emotional structure through a circular (or
circumplex-type) shape (see Barrett, 2006; Barrett & Russell, 1999). This kind of pattern has
been obtained with different kind of stimuli as words (see Figure 2.2) or facial expression (see
Figure 2.8). As we mentioned before, at the present time no formal research can be found
which considers dimensional DS emotion circumplex structure. Indeed there is little scientific
exploration of emotional experience under atypical development conditions (e.g., intellectual
disability: Geoffrey R. Argus, Peter C. Terry, Paul Bramston, Sarah L. Dinsdale, 2004).

Autonomous
patterns
Inhibitory

connexion
Happiness -

Expressed
behavior

Activation
appraisal

BIRTHDAY Time and
(Event) place

Figure 2.10. Controlled or automatic appraisal processing of a social event (a birthday party) is capable
of emotion activation (happiness). Instant inhibition spreads to sadness. This mental representation is an
emotion network model constrained by biological emotion nodes wired in our brain called basic
emotions.

Recently, we carried out a pilot study on adults with DS’ emotional structure based on the
emotional categorization task by Russell and Bullock (1986). Participants were required to
classify emotional faces into two, three and five groups based on similarity in emotional
stimuli. First, as in the study of Russell and Bullock, ten different facial expression of
emotion were selected (happiness, surprise, fear, anger, disgust, and sadness, excitement,
calm, sleepiness, and boredom). In contrast to the original study, all facial expressions
belonged to only one man (see Figure 2.9.). The reason for using just one person was because
participants with DS had some difficulties in understanding the task if the emotional facial
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expressions were displayed by different persons. They grouped the faces by physical features
and not for emotional similarity (no matter how much practice they had) or they refused to do
the task since they considered that the important thing was to group people by physical
attributes like being beautiful.

Photos of the ten emotional expressions were selected from Be-face (a free of charge
emotion facial base, http://www.cognilab.org/RECURSOS.html; Morales & Lopez, 2010).
The ten emotional expressions were randomly presented on a table and after the participant
pointed at one, it was placed on table in front of she/he. Subsequently, the participant was
required to select another face that was completely different to that one that she/he had
previously chosen (see Figure 2.11.). This process was repeated, but now the participant was
required to choose the three most different emotional faces.

Figure 2.11. First phase example: selecting two emotional faces that are completely different.
Participant selected a happy face then had to choose an expression not similar to happiness, such as
anger.

In the second phase, the participant classified in two groups the ten faces according to
similarity. In order to this, the experimenter placed the first two photos selected from the
initial phase on the table in front of the participant. Then the experimenter randomly picked
one photo from the eight remained and showed it to the participant. Here, she/he was required
to look at the face and indicate if the person in the photo looked more like the person in the
first photo or the second one (Figure 2.12.). The procedure for the third phase was similar.
The three faces chosen by the participant in the first phase were placed in front of the person,
and she/he classified the remained photos into three groups by similarity to these facial
displays.

In the final phase, the participant categorized the faces in five groups based on similarity.
Here, the researcher asked the participant to pick one face, which was then placed in front of
the person. Then, she/he had to choose the face that expressed the more similar feeling. This
procedure was repeated until five facial pairs were formed. As in the original Russell and
Bullock’s experiment, a similarity matrix was obtained from the scores of the three
categorization phases. Figure 2.13. shows multidimensional scaling analysis examples of
emotional organization of DS and typical persons (TD). In both DS cases, participants had
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good verbal skills and they presented mild intellectual disability. Note that only one person
with DS could organize emotions according to Russell’s predictions (like the TD participants’

circumplex). Reasons for this variability are unexplored.

Figure 2.12. Second phase example: classifying emotional expressions into two groups.
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Figure 2.13. Emotional circumplex for four adult participants with DS and with typical development
(TD) using emotional facial expression.

Altogether, evidence suggests that persons with DS can experience positive and negative
emotions. Some of them may deny experiencing negative emotionality. Even thus they can
organize most part of this kind of emotions as different from positive emotional experiences
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(not necessarily as opposite valence emotions as they are reviewed in the next chapter). On
the other hand, some negative experiences as sadness seem to be classified as positive by
some persons with DS (Figure 2.13.). This is interesting because as we will discuss later,
affective priming research shows that some participants with DS that showed difficulties in
recognizing negative expressions (e.g., anger, fear) could perfectly identify the sadness facial
expression. Although the meaning of these observations remains unclear, we could say that
this particular way of experiencing emotions typify DS emotional behaviour (see also
emotional regulation, next). In fact, some authors have suggested that the way in which
persons with DS experience emotions relates to their emotional expression and regulation
(Smith & Walden, 1998). More academic research in this direction is needed regardless the
academic approach (whether categorical or dimensional point of view).

2.3.3. Emotional Regulation

Persons with DS are described as warm, gentle and cheerful individuals. They are often
thought to be easygoing with a great ability to form positive relationships with almost
everyone (e.g. see Mundy, Sigman, & Kasari, 1990; Rosner, Hodapp, Fidler, Sagun, &
Dykens, 2004; Freeman & Kasari, 2002; Dykens & Kasari, 1997; Meyers & Pueschel, 1987).
At the same time, in addition to this stereotype, some authors report that persons with DS
tend to display inappropriate emotional behaviours that favor their social exclusion or
discrimination. For example, when it comes to social interaction, it is common to find that
they tend to approach too much close to the person, and apparently do not understand or
recognize disapproval to this behaviour (e.g., negative faces). For most of us this kind of
emotional expressions is assumed to be a violation of a conventional social rule (social
distance). These difficulties in managing emotional expression from others is related to their
emotion regulation and affects social functioning, peer acceptance (e.g., see Wranik, Barrett,
& Salovey, 2007; Eisenberg, Hofer, & Vaughan, 2007; Shaver & Mikulincer, 2007; Calkins,
Gill, Johnson, & Smith, 1999; Eisenberg, Fabes, Guthrie, & Reiser, 2002), and even physical
illness (Sapolsky, 2007).

Emotion regulation entails changes over a person's emotional dynamics (Thompson,
1990), or systematic variation over the different emotion properties (e.g., emotion latency,
rise time, magnitude, duration, and offset of responses from the behavioural, experiential, or
physiological domains) to maintain, diminish or intensify emotion to achieve personal goals
(Gross, 2007).

Developmental studies on emotion regulation observe that even when children with DS
display similar types of emotional reactions as typical children with the same mental age, they
behave differently over modulation of duration and intensity of emotional responses (see
Cicchetti & Sroufe 1976; Serafica & Cicchetti 1976; Thompson, Cicchetti, Lamb, Malkin,
1985; Kasari et al. 1990; Kasari & Sigman 1996).

Overall, children with DS seem to use a restricted range of strategies, at least in situations
where they need to cope with frustration (Jahromi, Gulsrud & Kasari, 2008), cognitively
challenging tasks (Kasari & Freeman, 2001; Pitcairn & Wishart, 1994), delay of gratification
tasks (Cuskelly et al., 2003; Kopp et al., 1983), etc. Unfortunately, little is known about their
emotional regulation strategies in other aspects of adolescence and adulthood.
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2.4. Final Words

The association between a specific genetic condition and a particular form to react or to
behave is not by all means a new idea (e.g. Enfield, Tonge, Parmenter & Smith, 1999). Here,
we have explored different domains of the emotional system taking into account the DS
condition. Some authors have observed specific emotional behaviour patterns typical of DS
(e.g., they display low emotional reactivity to the world when compared to typical
development children). However, there is not enough information to complete an integral
view of a DS emotional phenotype throughout all developmental stages. Although it is highly
encouraging to observe a growing interest in exploring the emotional domains of this genetic
condition. This brings the possibility of obtaining a more accurate view of the DS emotional
world.
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Chapter 3

The Down Syndrome Affective
Processing Style from a Facial
Recognition Perspective

Abstract

Down syndrome research has mainly addressed cognitive and behavioural
dimensions; it was only very recently that some scientists began to consider the
emotional system of those with this genetic condition. In addition, most academic
research inside this area provides an empirical data corpus from a deficit point of view
rather than trying to identify the complete cognitive-emotional system functioning of a
person with DS. This has strongly limited the possibility of identifying an alternative
affective style typifying members from this population. In this chapter it is assumed that
identification of a DS affective style can be achieved using cognitive science
experimental methodology. To this purpose, some affective priming study designs to
study emotional face recognition are introduced to explore the DS emotion system.

3.1. Global Remarks about Down Syndrome Brain
Structure and a Possible Cognitive-Affective
Processing Style

Frequently, parents, special education teachers and others report that people with DS
seem to share among them a specific emotion-behaviour pattern that makes them different
from the rest of us. In particular, some people think they are emotional in extreme. Take for
instance the following conversation commentary from a mother of young child with DS:

“Down syndrome children are very fickle; they can stay very happy for quite some time
and suddenly they change into a sea of sadness and crying”.

Other people think that they are persons with plenty of love and nobility. This can be
seen from some teachers and parents’ remarks about these children with DS:
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“They are very loving and romantic...”
“They are incapable of harming someone else...”
“These children are extremely compassionate....”

It is not so difficult to notice a possible stereotype imposing a label of extreme
emotionality over members of this population. How accurate is this? Is it possible to find an
emotional phenotype that sets them apart from other typical ways to experience emotions?

First, let us remember that human emotion is a complex psychological and behavioural
system that embraces aspects such as: a) Different domains (e.g. expression, regulation,
experience and/or emotional processing) and b) internal variability of each emotion domain
(e.g. physiological, cognitive, behavioural, etc.) which can be permanent or transitory for only
one member of the group, or throughout the population. That is, a person could have a
personal emotion profile but at the same time this person might share emotional standards that
typify an entire population. Take for instance people with clinically diagnosed anxiety or
depression, which are emotional disorders typified by a specific way of processing negative
and positive information. Even though all of us are vulnerable to experiencing emotion this
way, the clinical condition does not typify all of us as emotional beings. An interesting
question arises from this observation: Is this particular vs. global emotional difference the
same for people with DS?

In order to deal with this question is necessary first to introduce a brief review on the
concept of affective style, including its components and underlying variables. We will then
use this commentary to frame emotional processing styles inside the DS field.

3.1.1. Affective Style: Definition, Variables and Components

Since early stages of our life, all of us begin to show individual differences on the way
we experience and express emotions (Oveis, Gruber, Keltner, Stamper & Boyce, 2009). This
is also the case for people with DS. They can present differences regarding the intensity and
quality of an emotion over a single object or event. Take for instance the following answers
from an interview to two teenagers with DS:

Interviewer: How would you feel if somebody hit you?

Teenager A with DS: | would not forgive him; it is wrong. The other day “Mr. X hit me
and I got angry. | do not talk to him anymore.

Teenager B with DS: Let me tell you, the other day Mr. “X” and Mr. “Y” got into fist
fight. 1 really do not like that they fight each other. Particularly, 1 do not like
somebody hitting me.

Interviewer: Then, how would you feel if somebody hits you?

Teenager B with DS: Bad, sad. Then it will pass over.

Even when both answers share the same negative valence, their intentions represent
different emotional goals. That is, the emotional reactivity is the same, but they do not
manifest the same emotional pursuit and thus depending on the context the same event might
lead to different behavioural concerns.
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Because of this, a concern emerges about the possibility of finding an emotional profile
typifying a group of persons (e.g. a DS emotional profile). To this respect, there is some
academic evidence suggesting that peoples’ emotional differences can be genetically
constrained (Hamann & Canli, 2004; también véase Lesch, Bengel, Heils, Sabol, Greenberg,
Petri, Benjamin, Muller, Hamer, Murphy, 1996). Thus, since Down syndrome is a genetic
condition that typifies variability of an entire population then it can be hypothesized that a
possible specific emotional profile or a specific affective style is developed due to genetic
constraints.

The idea of specific processing patterns of emotional information is not new. At the end
of the 1960s, Ehrlich and Lipsey identified a new perception variable they named affective
style and defined as “an individual's characteristic mode of affective response to people in
first encounters”. Collateral academic efforts on this direction emerged from the neuroscience
field that define affective style as systematic and stable physiological processing underlying
emotional regulation and emotional reactivity through individual variation (Davidson, 1998).
Research inside this field has centered on exploring the functioning of at least five affective
style components: a) people’s capacity to detect and to react to the same emotional stimulus
(response threshold), b) emotional response to a stimulus intensity or magnitude (known as
response peak) and c) individual differences concerning emotional response time (the rise
time to a emotional response peak, the recovery time and response time duration). People’s
different reaction times to these variables relate to emotional valence-specific features of
emotional reactivity or affective responses (Davidson, 1998, 2003, 2004).

To put these affective style concepts into perspective, let us introduce the case for
sensation of pain and DS. Apparently, emotional reactivity (intensity, amplitude, and
threshold) to aversive stimuli from this population is different from a typical one. For
example, a research study reported verbal reports of pain of infants with and without DS
showed that typical infants required less aversive stimulation to elicit crying behaviour (Lind,
Vuorenkoski, Rosberg, Paratanen, Wasz-Hockert, 1970). However, this reactivity difference
to pain among populations is not maintained through all the range of instances of possible
negative dimension. Moreover, reactivity threshold differences to the same negative stimulus
can be obtained among members from the population with DS.

Another relevant aspect to consider about an affective style is the emotion regulation
process. This process relates to a wide range of emotional challenges, disposition moods and
relevant cognitive processing (Davidson, 1998). Regarding DS, not much is known about
emotional regulation but some initial research suggests differences between this population
and a typical population (see chapter 2). These emotion regulation processes are assumed to
be relevant because they delimit vulnerability and resilience capacity (Davidson, 1998). That
is, some affective styles are better than others in dealing with emotional experiences
(Hofmann & Kashdan, 2010). For example, people who ruminate more than usual on events
happening to them, seem to develop prolonged negative mood states that frequently lead them
toward an emotional disorder (e.g. depression; Papageorgiou & Wells, 2004). On the other
side, people who practice emotional acceptance seem to be more resilient and have better
stress management when they are confronted with difficult situations (e.g., Hayes, Luoma,
Bond, Masuda & Lillis, 2006)

The reasons why people seem to vary their affective style are still being explored, with
some research in this direction relating affective style and temperament (Kagan, Reznick &
Snidman, 1988), and affective style and personality (Gross, Sutton, & Ketelaar, 1998) as well
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as vulnerability to psychopathology (Meehl, 1975). Additional academic efforts are being
made to try to determine the neural basis of affective style and its emotional mechanisms.
Take for instance some research results provided by Davidson and Irwin (1999) suggesting
specific emotion physiology relating the amygdala and the prefrontal cortex to process
negative and positive information (see also Davidson, 2003). This is relevant to DS in that
genetically constrained neural strata of the amygdala and the prefrontal cortex have been
identified. Even when this atypical brain development could be adverse, it also represents an
opportunity to explore our emotional system as well as DS emotional brain. It is our strongest
belief that direct or indirect determination of how our emotional brain behaves when under
stress due to a genetic condition, will empower medical research to better clinical
interventions and the development of a higher quality of life.

3.1.2. DS Brain Structure and Affective Style

The differences between DS brain’s morphology (e.g. a defective development of frontal
lobes, Lubec, 2003; Raz et al., 1995; a reduced brainstem, Benda, 1971; reduced temporal-
limbic brain areas: Jeringan, Bellugi, Sowell, Doherty & Hesselink, 1993 as well as a
reduced-size hippocampus, Raz et al., 1995) and that of a typical brain, play an important role
on emotion information processing. For instance, some difficulties in recognizing negative
information in the DS population are associated with dysfunctional functioning of the
amygdala (Wishart, 2000). Nevertheless, there is still some debate about how the volume of
the DS amygdala (see Jackowski, Laureano, Del’Aquilla, Monteiro de Moura, Assuncao,
Silva & Saloma, 2011) affects the emotional experience in this population. Particularly,
whenever they have to evaluate negative behavioural consequences such as assuming an
inappropriate social distance (closeness). Here, most research on behaviour and the DS brain
has taken into account three hypotheses (see also Porter, Coltheart, Langdon, 2007). The first
one suggests that amygdala dysfunction is the origin for difficulty in emotion regulation and
emotion recognition. The second one points to dysfunctional inhibitory mechanisms due to
frontal lobe deficits. The third hypothesis speculates on the possibility of a brain tuned to
process positive emotional information (the Social Salience hypothesis). The goal of this
chapter is to bring attention to the first hypothesis, namely, negative recognition information
due to amygdala deficits.

The amygdala dysfunction hypothesis is largely based on the idea that this neural
structure is related to emotional regulation (Davidson, Putnam & Larson, 2000). Trauma or
damage to typical individuals’ amygdalas from accidents lead to negative information
recognition deficits (e.g. Fear) (see Adolphs, Tranel & Damasio, 1998). Clinical patients with
this problem will not recognize negative valence information (like anger, fear and to some
extent, sadness) from sensorial modalities (auditive: emotional vocal tone, and visual:
emotional facial expression; Scott et al., 1997). Interestingly, these limitations do not apply to
the recognition of information related to happiness (Blair, Morris, Frith, Perrett, & Dolan,
1999). Although these emotional information processing patterns are similar to people with
DS’s emotion recognition deficits, there is still not enough evidence to conclude that both
populations’ emotional behaviours share the same amygdala physiology dysfunction. Here, a
possible indirect way to bring light upon this matter is to check for similarities using
demanded cognitive-emotional performance.
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For example, clinical patients with amygdala damage will not be able to show an emotion
system structure, as predicted by the Russell and Fehr (1987) emotion circumplex. If this
cognitive-emotional limitation was presented by people with DS, it could be assumed that
both populations have atypical emotional behaviour due to amygdala dysfunction. However,
as already explored in the emotion circumplex pilot study from chapter 2, this is not the case
for all of the people with DS. Due to variability, some of the genetically constrained persons
seemed capable of achieving a circular emotional structure. At least one of the participants
matched predicted typical performance. Notice that both persons were required to participate
in an affective priming study requiring an emotion face recognition task. As the study
showed, both participants displayed negative automatic processing recognition deficits.
However, whenever they were required to recognize photos of negative faces (controlled
processing) they were perfectly capable of doing it. The participant who showed a typical
emotional circumplex had an 1Q of 70 and was 23 years younger than another participant of
48, who had an 1Q of 64. It is hard to arrive to any conclusion from this simple pilot study.
However, this variability on performance is also hard to simply assign to amygdala damage.
Complementary support to this observation comes from Porter et al.’s research (2007),
suggesting that people with DS do not present similar emotion recognition deficits and social
distance problems as those presented by clinical patients with acquired amygdala damage.

The damaged amygdala hypothesis has been increasingly relevant to emotion recognition
and DS due to a research stream originating from it. These academic efforts have allowed the
determination of identification and categorization difficulties in this population that are
related to emotion recognition. Further research is needed to more deeply explore this atypical
cognitive-functional behaviour. Another promising research field in which to deeply explore
cognitive and emotional DS functioning is emotional facial recognition. This field is relevant
to social interaction (Chung & Donald, 1995), and allows people to infer possible behaviours
by others (Carvajal & Iglesias, 2002; Ekman, 2003; Kaiser & Wehrle, 2001). Concerns about
people with DS difficulty in recognizing negative faces acknowledge that discrimination or
segregation toward members of this population are based on their lack of ability to
recognizing facial social disapproval, like the facial disapproval for approaching too close
(Wishart & Pitcairn, 2003). To what extent this recognition dificulty applies to all members of
this population is only just starting to be explored, and more research is needed, not only due
to theoretical implications to emotion theory, but in order to improve the quality of life for
this vulnerable population.

3.2. The Emotional Face from a
Down Syndrome Point of View:
Some Remarkable Scientific Findings

From the very early stages of our lives, we are capable of distinguishing emotional faces
(like happiness, sadness, angry, etc) from those faces not expressing any emotion (neutral).
This innate capacity is relevant because they empower us as social beings, letting us know
what others think and allowing us to obtain meaningful inferences about our own
consciousness as well as others (Morales et al., 2010).
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Emotional face recognition research regarding ID is in the initial stages. Most research on
this matter has centered on autism and similar groups’ etiologies (e.g., van der Geest,
Kemner, Verbaten & van Engeland, 2002). Regarding DS, emotion face recognition is just
beginning and only a few set of studies on this topic are available (e.g., Annaz, Karmiloff-
Smith, Johnson & Thomas, 2009; Porter, Coltheart & Langdon, 2007; Turk & Cornish, 1998;
Wishart & Pitcairn, 2000; Wishart et al., 2007). In these studies, emotion face recognition
ability has focused mainly on young people and infants. Take for example studies by Wishart
and Pitcairn (2000) to test children with DS’s capacity to recognize emotion face recognition.
The first study required a sample of young people with an age range between 8 and 14 years
old to perform two experimental tasks: to match people by age groups, and to match an
emotion facial expression with a short story. Their performance was compared and matched
by age against a sample composed of typical individuals of similar age. Even though some the
group with DS tested as being slower to classify faces to age groups, they generally had
similar performance as the typical persons’ group. However, they had a significant poorer
performance classifying emotions, particularly emotions like fear and surprise.

Similar results were obtained in another study by Wishart et al. (2007) where emotion
face recognition capacity was explored using different groups with or without ID (X fragile
syndrome, DS, non specified ID and typical children with equivalent cognitive and linguistic
abilities). In this study, one task was to test basic facial processing abilities using an identity
matching task. In another study task, the same participants had to match emotional stimuli
(happiness, sadness, anger, surprise, fear and disgust). Results showed that participants with
DS seem to have the same ability to recognize facial identity as other children with different
ID etiologies (X fragile syndrome and non-specified ID) and typical children. Again,
whenever it comes to emotion facial recognition, members of the population with 1D
performed more poorly, particuarly participants with DS, who showed difficulties in
recognizing fear. Additional research confirms that study participants with DS have
difficulties in recognizing negative facial information (Turk & Cornish, 1998), suggesting
that brain functioning under this genetic condition is typified by a specific negative
information processing style (Conrad, Schmidt, Niccols, Polak, Riniolo & Burack, 2007).

Overall, the above academic evidence strongly suggests that people with DS have
difficulties in processing facial information (Williams, Wishart, Pitcairn & Willis, 2005;
Wishart, Cebula, Willis & Pitcairn, 2007; Pitcairn & Wishart, 2000; Turk & Cornish, 1998;
Wishart & Pitcairn, 2000) particularly negative facial information (Wishart & Pitcairn, 2000).

Curiosity about the specific cognitive nature underlying this constrained way in which
they experience emotion has brought new scientific attention from the cognitive science field.
These new academic insights are described next.

3.3. Opening the Down Syndrome’s Emotional
Black Box with a Cognitive Key

A cognitive view of human emotion assumes that every emotion has a rational
component that includes automatic cognitive appraisals as well as controlled processes, and
this processing occupies an important place on timeline elicitation. Here, the sequence of



The Down Syndrome Affective Processing Style ... 57

events by which an emotional response is elicited has been the object of academic analysis
from a number of theoretical points of view (see Figure 3.1).
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Figure 3.1. Different theoretical views (see text) have explored the sequence of physical and mental
events occurring inside the timeline in which an emotion is elicited (inspired in Plutchik, 1994).

The examples shown in Figure 3.1. first describe (top) a commonsense view of emotion
elicitation. Here it is assumed that once an event or object is perceived, this will activate a
specific emotion that will lead to a corporal change, one that is consciously experienced by a
person (feeling an emotion). Contrary to this view (center), the William James-Lange model
assumes that once a stimulus is perceived motor and visceral changes will elicit the emotion
experienced. Finally (bottom), the Cannon-Bard model suggests that after perceiving a
stimulus, thalamic processing will produce parallel activation of visceral changes and a
corresponding emotion experience (Plutchick, 1994). Notice that no matter the kind of model,
stimulus perception comes first inside the emotion activation timeline. It is precisely this
“perception” that implies a myriad of complex neural processes and intervention of
sophisticated cognitive appraisal mechanisms happening in a matter of milliseconds, that
allows a person to decide if a given event has positive or negative connotation.

This incredibly fast initial emotional appraisal system has been object of academic
analysis. The research field in charge of exploring the system goes under the name of
“appraisal theories of emotion”. Next, we will describe some relevant theoretical
developments from this field in order to understand more about the emotional system of
people with DS.

3.3.1. Appraisal Theories of Emotion and Down Syndrome

Basically, appraisal theories of emotion explore those cognitive mechanisms involved in
evaluating the emotional content of stimuli from the very early stages of cognitive processing
(see Schorr, 2001). A seminal work on this direction in current theory is presented by Lazarus
(2000, 2001), which assumes that a very fast sequence of evaluations from a stimulus is
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needed before a person decides on its emotional significance. These evaluations are not
necessarily conscious, and this appraisal processing explains why different people can
emotionally react in different ways to the same event or object. In addition, this system also
explains why a person is able to emotionally react differently at different times, to the same
object.
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Figure 3.2. A processing model of emotion (multilevel sequential checking) that implies physical
reactions by the Central Nervous System (CNS), the Autonomous Nervous System (ANS) and the
Somatic Nervous System (SNS) to provide physiological support to cognitive processing components
involved in sequential appraisals of a stimulus.

Another representative emotion appraisal model, entitled Multilevel Sequential Checking
(also known as The Component Process Model CPM) has been presented by Scherer (1987,
2001). This model describes how low-level cognitive appraisals trigger bodily reactions,
subjective feelings and specific behaviours associated with emotional experiences. In doing
so, the participation of a human processing model is used to specify cognitive processing
parameters necessary to guide attention, as well as other cognitive architecture (see Figure
3.2). For example, on assigning stimulus relevance, it is necessary to identify the participation
of specific attention and memory processes, in order to determine possible immediate danger
and a possible immediate behavioural response (Fight, flee or freeze).

Note from this processing model that short term memory processing as well as attention
processing are goal oriented mechanisms providing necessary information in each evaluation
step. This is possible because very fast parallel processing of information (short term memory
parameter processing) about an environmental stimulus (for novelty, consequence, relevance,
etc) then enables judgment for possible emotional reactions that lead to specific adaptive
behaviours (Bargh, 1999; Gutierrez, 2006; Morales, 2004; Morales & Lopez, 2005). Thus,
exploring how the recognition of an emotional face leads to psychological and



The Down Syndrome Affective Processing Style ... 59

physical/behavioural consequences, demands powerful research methodology in order to
identify cognitive parameter processing.

Recently, a new experimental paradigm with the name Affective Priming has emerged to
empower emotion scientists to deal with required experimental demands to explore emotion
appraisal processing. In particular, this methodological approach has been useful to explore
how people’s appraisal mechanisms change through time as well as to study personal
differences on emotional appraisal (Morales & Lopez, 2006). Specifically, the successful
achievements coming from this cognitive method are based on the possibility of determining
how emotional memory information affects recognizing the emotion content of environmental
information (Musch & Klauer, 2003; also remember Bowers’ emotion inhibitory mechanisms
from chapter 2). Thus, a typical affective priming study identifies how the emotional valence
of a stimulus (prime) affects the recognition of another stimulus’ (target) emotional valence
(Fazio, 1995). Here, a classic experiment task requires to the study participants to decide on
the target valence, that is, if the target is positive, negative or neutral. An experimental events
sequence defined in this kind of studies is presented in Figure 3.3.
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Figure 3.3. The experimental events sequence from a typical affective priming study. Here, the
presentation of stimuli (both prime and target) is mediated by two time parameters: An Inter Stimulus
Interval (ISI) time parameter (time between the prime and target) and a Stimulus Onset Asynchrony
(SOA) time parameter (time elapsed between prime and target onsets).

An affective priming experimental sequence normally begins by first centering the
participant’s gaze at the computer screen center (by presenting a centered dot). Then after this
centered stimulus is erased, the prime appears (a possible negative, positive, or neutral
stimulus) and the study participant has to silently read it. After the prime is erased, the target
is presented and the participant has to decide by selecting positive, negative or neutral on a
computer keyboard, to indicated the target’s emotional content. It is known that response time
is faster if prime and target are emotionally congruent (positive-positive, negative-negative)
than it is if they are incongruent (positive-negative, neutral-positive, neutral-negative) or if
only neutral. On the other hand, experimental manipulation of the ISI and the SOA will
induce either cognitive automatic processing, or controlled processing. Affective behaviour in
which the presentation of an emotional stimulus may facilitate or interfere with the emotional
recognition of a second one is called the affective priming effect (Musch, and Klauer, 2003;
Fazio, 1995; Fazio, Sanbonmatsu, Powell and Kardes, 1986).



60 Guadalupe Elizabeth Morales and Ernesto Octavio Lopez

The affective priming effect has been recognized in reaction to a great diversity of stimuli
such as pictures of animals, odors, drawings, etc. (see De Houwer, Hermans & Eelen, 1998;
Hermans, Bayens & Eelen, 1998; Giner, Sorolla, Garcia & Bargh, 1999). Among the
strongest affective priming effects are visual stimuli (Dimberg, Thunberg & Elmehed, 2000;
Fiedler, 2003; Gutierrez, 2006). In particular, emotional faces stimuli, since this visual
information has ecological validity due to its relevance to social interaction and social
communication (Harwood, Hall, Schinkfield & Alison, 1999). Moreover, facial stimuli are
very helpful to people who for some reason are not capable of reading, such as some people
with ID.

The affective priming technique has been used to explore emotional phenomena through
a wide sample set of populations, including adults, teenagers and children, with or without
emotional disorders (e.g., Lopez, 2009; Morales, Lopez & Hedlefs, 2010; Musch & Klauer,
2003; Parrish, 2007). However, it has not been until recently that this experimental paradigm
has been used to explore people with DS” emotional system. Seminal and intriguing results in
this line of research are described next.

3.3.2. Down Syndrome’s Automatic Processing of Emotional Facial
Information through the Affective Priming Paradigm

Emotional and non-emotional facial recognition research is typified by the use of tests
requiring some face recognition task (Matsumoto, LeRoux, Wilson-Cohn, Raroque, Kooken,
Ekman, Yizarry, Loewinger, Uchida, Yee, Amo & Coh, 2000) or computerized reaction time
in face recognition tasks (e.g., Calder, 2003; Morales, Charles & Lopez, 2008; Pollak &
Kistler, 2002).

The main research technique in the exploration of people with DS’s abilities to face
recognition has been through standardized facial recognition tests. Although valuable
information is obtained using this approach, there hasn’t been much attention payed to a
potentially useful alternative: the Human Information Processing (HIP) approach. The
research benefits of using HIP methodology (like affective priming) offer a new,
complementary and insightful way to support or reject previous traditional ways of studying
facial recognition in this population.

Seminal affective priming research testing emotional face recognition abilities in persons
with DS has already been conducted by Morales and Lopez (2005, 2006, 2010, and 2011).
Take for instance a pilot study from these authors (Morales, 2004; Morales & Lopez, 2005),
in which four participants with DS were tested on their ability to classify emotional faces
(positive and negative) and non emotional faces using an affective priming approach. As
expected, these participants presented difficulties in recognizing negative information even
through automatic processing. It is important to notice this study included facial stimuli that
were from a different cultural context (emotional faces were obtained from Ekman, Freisen &
Hager, 2002). This might have affected recognition thresholds (a familiarity factor Kelly,
Quinn, Slater, Lee, Gibson, Smith, Ge & Pascalis, 2005). When participants in a second study
(Morales, 2004; Morales & Lopez, 2005) were provided facial information from their own
cultural context, the participants from the first study did not present deficits in automatic
processing recognition of negative facial information. At that point, the possibility of
considering different emotional face recognition mechanisms emerged. However, due to the
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relatively small sample size from these initial studies, more research was conducted,
increasing the sample size to 60 participants. Here, 20 participants with DS (experimental
group; 9 women and 11 men) with an age range between 15 and 48 (M= 24, SD= 9) were
considered. The sample of typical people (control group) consisted of 40 participants (24
women and 16 men). They were matched by age to the experimental group, and their age
range oscillated between 17 and 40 years old (M= 20, SD= 5). IQ was not considered as an
inclusion factor since pre-attentive cognitive emotional bias does not relate to intellectual
capacity but peripheral information processing regulated by amygdala functioning (Adolphs
& Tranel, 2004; Dolan, 2000). Reaction time measurements only relate to 1Q under special
experimental circumstances (Jensen, 2006). Even so, information on this matter was also
recorded for information purposes.

In this follow up affective priming study, a stimulus set composed of 18 emotional faces
was used. This facial set was obtained from a standardized emotional face database (BE-Face;
Morales, Lopez & Hedlefs, 2010), with examples provided in Figure 3.4.

Notice from the figure that three types of emotional faces were considered: Positive,
negative and neutral. These were combined through a two-way repeated measures factorial
design: 3 (priming factor: Positive (P), negative (N) and neutral (Nu)) x 3 (target factor:
Positive (P), negative (N) and neutral (Nu). Thus nine experimental conditions are obtained:
Two emotional congruent conditions (P-P, N-N), one congruent non emotional condition that
served as control (Nu-Nu); two emotional incongruent groups (P-N, N-P); and four neutral vs.
emotional stimuli incongruent groups (P-Nu, N-Nu, Nu-P, Nu-N).

Positive Negative Neutral

A A

A
29€

Figure 3.4. A sample of simulated and real emotional faces from a standardized facial data base (BE-
Face) used in an affective priming study.

Down syndrome faces

Simulated faces
(Facial nature)
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Figure 3.5. A DS participant during an affective priming experimental essay with an emotion face
recognition task.

Each experimental condition represents a specific prime-target combination to be used in
affective priming experimental essays. In the study, a dot appeared at the center of a computer
screen to center participant’s gaze. Following that, facial prime-target pairs were presented by
using an ISI of 50 milliseconds and a SOA of 300 milliseconds. The experimental task was to
indicate by pressing a computer keyboard key if facial targets had emotional content or not
(emotion vs. no emotion) as shown in Figure 3.5.

The data analysis considered only 12 out of 20 participants with DS, as is shown in Table
3.1. This was because 8 participants never finished the study for several reasons (including
dropping out, difficulties in understanding the experimental task, tiredness and death). Also,
only 12 out of the 40 typical participants (TP) from the control group were considered due to
practical reasons (chronological age matching, size sample equivalence, etc.).

Table 3.1. Description of personal characteristics to both study samples (Morales, 2010)

Condition  Total Women Men Chronological age Mental age
Mean SD Mean SD

DS 12 6 6 26.08 10.98 17.49  7.48

TP 12 6 6 22.91 7.37 2288  7.69

Results showed that not all participants with DS have difficulties in recognizing negative
facial information (two out of the twelve correctly recognized all negative targets). However,
since ten participants with DS failed to correctly recognize 80% or 100% of negative targets,
only six experimental conditions were taken into account when applying an ANOVA
statistical analysis (Table 3.2).
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Table 3.2. Analysis of Variance results for the current affective priming study exploring
DS emotional preference as well as emotion recognition difficulties

Source df F n2 P
Group 1 19.22 46 .0002
Error 22
Emotional congruency 5 6.43 22 0.00002
Group * Emotional congruency 5 1.80 .07 0.11
Error 110
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Figure 3.6. Interaction graph between the group type and emotional face pairs congruency (Morales,
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2004).
Table 3.3. Post hoc comparisons for congruency and group type
Level Comparison Group df F p
Congruent PP-NuNu Experimental 1 4.84 .03
Control 1 48 49
Error 22
Incongruent PP-NP Experimental 1 10.07 .004
Control 1 .002 .96
Error 22
PP-NuP Experimental 1 5.12 .03
Control 1 31 .57
Error 22
NP-NuP Experimental 1 2.63 A1
Control 1 14 .70
Error 22
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The ANOVA results suggest a significant performance difference between groups. This
difference can be attributed to the DS low cognitive factor as compared to typical ability.
However, it is worth noting that whereas participants with DS only received differential
priming patterns for positive and neutral, this was not the case for the control group (see
Figure 3.6).

Overall, these results suggest that DS improper automatic appraisals of emotional facial
information cannot be generalized to the entire population with this condition. On the other
hand, recognition of positive facial information depends on previous contextual emotional
information. Taking into cosideration this last observation, post hoc comparisons were carried
over experimental conditions where the targets were positive. Table 3.3 shows the results of
these comparisons.

As can be seen in Table 3.3, with the experimental group, the positive/positive latencies
were significantly higher than neutral/neutral pair latencies. Also notice that the second
comparison (positive/positive-negative/positive) contained the highest latency difference.
This suggests that in contrast to the study sample with typical people, DS participants seemed
to have a preference for positive information. This is particularly so whenever positive
information relates to automatic processing of emotional information.

In order to look deeper into the DS emotion appraisal system, Morales and Lopez (2011)
explored the question of whether a familiarity factor might regulate as it did in previous
studies automatic appraisals of emotional face recognition. By using the same affective prime
design with simulated familiar and non familiar emotion faces (Figure 3.4), they required DS
and typical participants to perform the same emotional classification tasks. Although more
ecological validity is obtained if natural faces are included, this option was not considered
since DS subjects had major difficulties in emulating some emotional negative faces (Figure
3.7). Let us pause to consider this.

Figure 3.7. Some DS participants can not exactly imitate negative facial information (e.g. anger).
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First, difficulty in voluntarily reproducing or recognizing negative faces does not
necessarily imply they have an emotional deficit. As noted earlier, some study participants
classified negative face photos as non emotional since these kinds of faces are not the same as
positive faces, and because of this they did not like them. Consider the following comments
from one of these participants:

“I told you I am a Down person, and Down people are never angry”
“I do not like to be angry”
“I am a happy person”

These remarks as well as the reviewed research up to here suggest the possibility of a DS
emotional system, biased to positively perceive environmental information.

As suggested in the previous chapter, another possibility regarding the difficulty of
people with DS to voluntary reproduce negative facial information is that it may be related to
some self-monitoring processing aspects of their own emotional experiences. Let us consider
the case of a photo session where one of the study participants with DS was unsuccessfully
trying to reproduce a negative face (he was smiling instead of imitating an angry face: Figure
4.7). Here, as a performance feedback, a mirror was used to show this person that his
emotional facial expression (smiling) did not correspond to a negative face (e.g. anger, fear,
etc.). He and other participants denied the fact that they were smiling (self-awareness
absence) and some unsuccessfully tried to modify their facial expression by using the mirror
(self-monitoring limitations).

A follow up exploration on this emotional behaviour required participants with DS to
identify and discriminate emotional faces from previous affective priming studies.
Specifically, they were presented with a random set of faces and asked to decide which ones
had emotional content. Then these faces were presented in pairs and they had to decide if both
faces were emotional or if one of the faces showed no emotion (Figure 3.8). Finally, they had
to name the emotion presented in each face.

Participants that had more than a 60% identification error in at least one of the required
tasks, received a second explanation regarding what an emotion is, by presenting them face
examples for each positive and negative emotion as well as examples of neutral faces. They
were then required to go through the identifications and discrimination tasks again. If a
participant failed on this second trial, the participant was classified as having some emotional
limitation. If she or he succeeded, then the participants retried emotional face imitation. Even
so, it was difficult to obtain a DS real emotional face set. This is why it was necessary to
simulate familiar and non familiar emotional faces based on real DS neutral faces (face
morphing). Figure 3.9., shows an affective priming experimental essay using these simulated
emotional faces.

Again, as expected from previous research, not all participants showed DS negative face
recognition deficits (Morales & Lopez, 2010). Interestingly, in contrast to the control group,
no affective priming can be obtained for non familiar positive targets in the sample with DS.
This was not the case for familiar positive facial information that typifies this sample as
persons with DS (DS simulated emotional faces) (see Figure 3.10). This is consistent with
face recognition research suggesting familiarity effects regarding the recognition of a face
(Doubis, Roosin, Schiltz, Boardt, Crommelinck, 1999; Lund, 2001; Parkin, 1999)
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Figure 3.8. An emotional discrimination task. Here, a DS participant had to point: a) The face showing
a positive feeling (left panel), b) the face showing a negative feeling (right panel).

Overall, the above affective priming studies suggest that people with DS have a strong
bias toward processing positive information, and they are more sensitive than typical
individuals to familiar face information, especially if these positive faces are familiar.

Events

Centration Prime Inter Stimulus Target
stimulus Interval (1SI)
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Figure 3.9. A DS participant taking an affective priming experimental essay.

Let us conclude remarks on the affective priming paradigm by saying that it can be used
in many other ways to study people with DS’s perception of facial information. For example,
in order to explore emation face recognition mechanisms in this population another affective
priming study was carried over to determine if perceiving an emotional face (Familiar or non
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familiar) obeys analytical or configurational face cognitive processing. This research was
done using stimuli inversion (upward and downward oriented faces).
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Figure 3.10. Interaction pattern for group type, familiarity and emotional congruency (Morales, 2010).

Research using recognition of downward rotated faces has been used to determine the
specific visual mechanisms involved in face recognition. In DS visual research, some visual
inversion research has been conducted to analyze how members of this population visually
process specific facial components. For instance, Wishart and Pitcairn (2000) explored in this
population identity and facial expression recognition (familiar and non familiar) using face
inversion. Here, they required children to choose a face they have seen previously among a
group. Again, children with DS were slower and committed more mistakes than typical
children (matched by chronological age). Additional visual research supports these results
(e.g., Annaz et al., 2009). In particular, Wang, Doherty, Rourke and Bellugi (1995), reported
that people with DS tested with lower recognition scores in the Benton test than people with
the same age having Williams syndrome (WS). Moreover, in the aforementioned study from
Wishart and Pitcairn, in contrast to typical participants, people with DS showed insensitivity
to face rotation (Williams et al., 2005; Wishart, et al., 2007). Due to the absence of a face
rotation effect it has been suggested that the DS’s visual face recognition system must be
mainly based on analytical processing (Annaz et al., 2009).

Considering that this visual research mainly relied on results from very young
participants, the possibility arises that the way of analyzing facial information may change
with maturity. This is worth considering since some visual research suggests significant
differences in scores between young and adult subjects’ face information processing
(Schwarzer, 2000). On this matter, Morales and Lopez have recently conducted an affective
priming study to look for age differences in face information processing. The test was
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designed to see if the DS perceptual system might be differently tuned to process specific
components aspects of a face (analytical processing) depending on the age, or if they process
face components based on their spatial relation (configuration processing). Thus in the
affective priming study some emotional face primes were inverted (see Figure 3.11). The
study expected to find that since visual inversion tends to diminish face configuration
processing (Prkachin, 2003; Valentine, 1988) then no affective priming should be obtained
for inverted primes.
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Figure 3.11. A DS participant going through an affective experimental essay with an inverted face
prime.

In this inverted emotional faces study, ten out of twelve participants with DS displayed
difficulties in recognizing negative facial information. For this reason, data analysis only
considered experimental condition comparisons where the target was positive (see Table 3.4).

Table 3.4. Comparisons between emotional congruency
and face rotation for each group

Comparison Group Df F p
Upward face vs.
Downward face

Positive/Positive Experimental 1 1.05 31
Control 1 .10 75
Error 22

Negative/Positive Experimental 1 5.48 .02
Control 1 .03 .84
Error 22

Neutral/Positive Experimental 1 4.42 .04
Control 1 .02 .88
Error 22

Neutral/Neutral Experimental 1 1.57 22
Control 1 .01 .90

Error 22
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The results from Table 3.4, as well as those shown in the interaction graphs from Figure
3.12., seem to suggest that participants with DS possess a face configuration processing style
when positive information is considered. This can be observed from the P-P experimental
condition where the inverted face prime destroys the affective prime over the target. It is not
clear if this is also the case for negative face information where an upward negative face has
no facilitation or interference on recognizing a positive target. However, a downward
negative face affects the recognition of a positive face by significantly increasing the response
latency.

One clear implication from these last findings is the possibility that negative information
can be implicitly processed even before it can be recognized. This is suggested by previous
negative face information context influence recognition of positive facial information. This
can also be identified throughout the three previous studies, in which participants with DS
consciously showed difficulties in recognizing negative information. This peculiar emotional
behaviour leads to the hypothesis that perhaps some very low perceptual mechanisms
(peripheral processing) might be involved, even before the start of controlled/conscious
attentive processes.

In the spirit of providing another cognitive methodology with which to deal with this kind
of emotional behaviour, let us briefly illustrate how computer simulations can be used to
explore this hypothesis of peripheral cognitive processing of emotional face recognition on
populations with DS.
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Figure 3.12. Interaction graph for Group * Facial orientation * Emotional congruency.
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3.3.3. Down Syndrome and Facial Emotion Perception from a Neuro-
Computational Perspective

In the early days of cognitive psychology, mental activity was genrally described using a
computer metaphor. In the middle of heated theoretical debates, this approach introduced a
new interdisciplinary paradigm to explore mental life from another academic perspective,
thus the cognitive Human Information Processing approach was born in the early twenty
century (HIP). At first, it was not common practice to include the brain physiology underlying
cognitive functioning, and sometimes this explanation level was avoided. At present,
especially among young cognitive scientists, using different explanation levels to explore our
mind is more acceptable in discussing cognitive theory development (mathematical,
computational, physiological, and psychological). It is now more common to model cognitive
behaviour from a connectionist point of view. Specifically, the connectionist approach to
explain mental fucntions assumes that studying our brain’s computational properties through
biologically-inspired computation machines (which use simulated synaptic connectivity of
simulated neuron units) makes it possible to test cognitive hypothesis about our brains’
physiology (Churchland (a), 1986; Churchland (b), 1996, 2007; Hougton, 2005; Rogers &
McClelland, 2004) under academic scrutiny.

Let us keep in mind that people with DS have difficulties in recognizing negative facial
information and have an explicit preference and automatic processing bias to positive
information. Also, there is a chance that this particular way of processing emotional
information is related to some specific peripheral low-level perceptual mechanism(s), rather
than a high-level conceptual mechanism. Since peripheral face recognition mechanisms are
neurocomputational-oriented, a connectionist approach would appear to be suitable for
studying this DS negative-positive recognition hypothesis. Morales and Lopez documented
some research on this topic (Morales & Lopez, 2012). However before we can describe this
connectionist research it will be necessary a brief introduction to cognitive face recognition
theory.

Face recognition research is a fascinating area, that has been approached from many
points of view (for a review, see Delac, & Grgic, 2007; Valentine, 1995). As humans, we are
capable from very early in life (a few minutes after we are born Acerra, Burnod, & Schonen,
2002; Johnstons & Ellis, 1995; Schwarzer, Zauner & Korell, 2003) of recognizing facial
information in a rudimentary way. This innate visual capacity has brought academic attention
to study a wide set of face recognition variables like stimulus contrast, brightness, color, etc.
or spatial relation or configuration aspects of face components (Morton & Johnson, 1991;
Mondloch, Lewis, Budreau, Maurer, Dannemiller, Stephens & Kleiner-Gathercoal, 1999;
Schwarzer et al., 2003; Zebrowitz, 2006) using a wide variety of research methods and
techniques such as remembering facial information (Pine, Lissek, Klein, Mannuzza, Moulton,
Guardino & Woldehawariat, 2004; Reynolds & Pezdek, 1992), brain neuro imaging analysis
(Herba & Phillips, 2004), face recognition tests (Christensen, Riley, Heffernan, Love &
MacLaughlin Sta.Maria, 2002), etc. However, at the risk of being overly simplistic, it is worth
to our current chapter section to confine our theoretical arguments on face recognition to a
cognitive modelling approach.
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Figure 3.13. A top down face recognition chart, where incoming face information (structural encoding
of several types of information) is recognized and identified as belonging to someone, and activating a
proper name to the identified person.

One of the most seminal and representative cognitive models of face recognition was
introduced by Bruce and Young in 1986. In this sequential processing model, it is assumed
that facial information is firstly encoded structurally if the information matches an
existing Face Recognition Unit (FRU). This will in turn be activated, as well as any related
physical information and semantic knowledge. This then activates a related Person Identity
Node (PIN), which accesses personal information, such as occupation, interests, etc. Finally, a
name for the identified person is generated. According to this model, names are stored
separately from the FRUs and PIN units, but can only be accessed via the PIN (see Figure
3.13).

In this face recognition model, familiar and unfamiliar faces are processed in different
ways. For instance, unfamiliar faces cannot use FRUs, PIN units or name generation. Familiar
and unfamiliar faces activate expression analysis, speech analysis, or directed visual
processing.

Criticism to this model includes observations about non specificity regarding how FRUs
and PIN units develop, and how emotional processing specifically participates on face
recognition (e.g., Lund, 2001). Furthermore, the assumption of holistic or configuration
processing in this model has also been challenged, since there is evidence that specific face
components are extremely relevant to face recognition (eyes, mouth, etc.; Collishaw & Hole,
2000).
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Figure 3.14. An alternative face recognition model where a simulated amygdala has an effect over a
classic model of human face recognition composed of Face Recognition Units (FRUSs), Person Identity
Nodes (PINs), Semantic Information Units (SIUs) and Name Units (NUs).

Modern alternative cognitive face recognition models have some trouble coping with
Bruce and Young’s model limitations. For instance, more specificity is demanded regarding
emotion mechanisms participating in the face recognition process (Herzmann,
Schweinberger, Sommer & Jentzsch, 2004). Accordingly, Breen et al. (2000) presented a
connectionist face recognition model that addresses emotional face information. Specifically,
this model acknowledges two routes by which facial information is processed. One route
relates to recognition of face identity (like in Bruce and Young’s model), and the other route
(non conscious/automatic) is to process emotional face information. This hypothetical model
finds some support from both familiar and non familiar face recognition research (Bobes,
Lopera, Coma, Galan, Carbonell, Bringas & Valdes-Sosa, 2004; Quinones, Pérez, Leon &
Bobes, 2006).

The Breen et al.” s face recognition model can be used to explore the hypothesis that DS
negative face recognition limitations are related to peripheral low-level perception
mechanisms. Specifically, a computer simulation of a connectionist (dual model) face
recognition model can be built where a simulated amygdala is specifically used to affect
recognition of facial information as is illustrated in Figure 3.14.

Here, the simulated amygdala provides emotional face information during the face
recognition process. This emotional information is not related to stored emotional content as
in Bruce and Young’s model, but to recognition of emotional valence of face stimuli through
an alternative processing rout as suggested by Breen et al.” s model. Damage to this simulated
emotional system might bring insightful ideas about DS emotional system as it is discussed
next.
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Testing properties of the human visual system through computer simulation allows us to
check (among other things) if the hypothesis about visual perception has computational
plausibility. This is the case for connectionist computer simulations used to test if specific
neural computation may underlie visual behaviour. Then, if peripheral visual processing is
related to DS negative recognition deficits then at least some neural computation plausibility
to this assumption must be probed.

In order to explore whether constrained amygdala circuitry may affect very low visual
mechanisms underlying face recognition in a specific way, a set of connectionist computer
simulations were implemented by Morales & Lopez (2012). The general idea was to build a
neural net to emulate simple amygdala computation in interacting and regulating emotional
facial information based on some Breen et al.’s model guidelines (2000). The general idea is
presented in Figure 3.15.

In the study a 64 retina units wide x 48 units high (3072 units) size worked as visual
stimuli receptors. In turn, this retina fed forwarded input into a hidden kohonen neural layer
composed of 60 units, that in turn passed information to a 14 unit identity recognition layer
(one unit for each face to recognize), where each unit competes to identify an incoming face
(Interactive Activation Competition system; Rumelhart,1986).

First, the simulated amygdala was trained to discriminate positive, negative and neutral
faces. There were two amygdala systems, one for DS face recognition and another one
specialized to recognize typical population faces. This was done by presenting to the retina
the Eigenface (obtained by principal component analysis: PCA) for each emotional face. This
assures better neural net recognition performance. PCA converts the pixels of an image into a
number of Eigenface feature vectors, which provides salient information from a face (for a
complete mathematical description of this process see Eleyan & Demirel, 2007). Figure 3.16.
shows some examples of using PCA to obtain Eigenfaces.

Retina _

OOl

Figure 3.15. A neural net architecture. After training the simulated amygdala functioning, it is damaged
to test for negative face recognition deficits.
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Figure 3.16. Examples of Eigenfaces (in black) for DS and TD emotional faces used to train a neural
net. The average Eigenface for each set is presented.

Table 3.5 shows the neural net’s performance after unsupervised learning of both
populations’ emotional faces. Notice from the table that no perfect discrimination was
obtained. Rather, each neuron converged to discriminate between positive and negative faces.
However, negative face recognition can be obtained using this simple architecture. That is,
there is some computational plausibility to the idea that we sustain early visual discriminatory
processing of emotional faces using only implicit facial information.

As can be seen from Table 3.6, better performance is obtained if a backward
backpropagation error is provided to the neural net, to adjust “synaptic connectivity” during
recognition training (to perfect classification for negative faces).

The fact that positive faces could not be grouped into a single face classification might be
due to the possibility that some of these faces share more facial negative facial characteristics
than other positive faces and thus they are misclassified as negative faces. Take for instance
the third DS positive face stimulus from Table 3.6 (a surprise face), that was classified as
positive. This is incorrect: neuron 1 is supposed to respond only to negative information.
Howver, this is possible since a facial expression of surprise shares many facial
characteristics with a fear face (see Figure 3.17).

Modifications to the neural architecture (e.g. including or deleting competitive neurons)
and changing learning paradigms did not improve face recognition performance. If only one
neural net is trained to recognize both population faces, then face recognition decreases (see
Table 3.8). Facial characteristics from both population face sets caused interference in the
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convergence into proper face recognition. Neural net modifications did not improve face
recognition performance.

Table 3.5. After intensive training, both amygdala neurons (1 or 2) showed some
identification to Positive Faces stimuli (PF; 1-6) or Negative Faces Stimuli (NF; 7-12)
with DS and TD emotional Eigenfaces

UNSUPERVISED LEARNING
TYPICALDEVELOPMENT FACES(TD) DOWN SYNDROME FACES (DS)
Neuron 1 2 1 2
Response | Response | Response | Response Response | Response | Response | Response
to to to to to to to to
negative | positive | negative | positive negative | positive | negative | positive
Faces
PE.4 ° PE:1 °
PF. 2 ° PF. 2 °
PF.3 ° PF. 3 [
PF. 4 ° PF. 4 °
PF. 5 ° PF.5 °
PF. 6 ° PF. 6 °
NF. 1 ° NF. 1 °
NF. 2 ° NF. 2 °
NF. 3 (] NF. 3 °
NF. 4 o NF. 4 °
NF. 5 L4 NF. 5
NF. 6 ° NF. 6 °

Figure 3.7. A fear face (left) and a surprise face (right) are mistakenly classified due to possible facial

similarities.
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Table 3.6. Backpropagation Neural net’s performance in emotional face recognition

SUPERVISED LEARNING

TYPICALDEVELOPMENT FACES(TD) DOWN SYNDROMIE FACES (DS)
Neuron 1 2 | 2
Response | Response | Response | Response Response | Response | Response | Response
to to to to to to to to
negative | positive | negative | positive negative | positive | negative | positive
Faces
PE.4. ° PEx% [
PE.2 ° PF. 2 °
PF. 3 L] PE3 L]
PF. 4 ° PF. 4 °
PE:5 e PF. 5 (]
PF. 6 [ PF. 6 °
NF.1 o NF. 1 °
NF. 2 ° NF. 2 °
NF. 3 ° NF.3 °
NF. 4 [ NF. 4 °
NF. 5 L] NF. 5 °
NF. 6 ° NF. 6 °

In order to test the entire emotional face recognition system, only the group of faces that
were correctly classified in the previous simulation were used to train the new amygdala
system (three positive, three negative, and three neutral faces). The FRU units as well as PIN
units (see Figure 3.14.) promptly converged toward a global minimum error in correctly
recognizing all neutral and emotional facial faces. After this, amygdala dysfunction was
induced to emulate DS negative face recognition deficits.

Damage to amygdala was simulated by introducing connectivity noise between the retina
and the amygdala. Interestingly enough, only the negative face recognition—in almost its
entirety—was affected. The recognition of positive faces as well as the normal functioning of
FRU and PIN units was unaffected. Another consideration of damage to amygdala (like
connectivity damage) is that it always brought deficits first in recognizing negative
information, and only after considerable more damage, affected other neural nets’ recognition
capacities.

All in all, this kind of academic exploration suggests that emotional facial information
possesses explicit and implicit information that can be detected by low-level perception
mechanisms. By constraining neural computations underlying emotion information
processing (like the genetically constrained DS’s emotional system), the most strongly
affected information emotion recognition capacity relates to negative information. More
visual perception research is in demand to determine how much of DS negative recognition
functioning is based on peripheral processing rather than conceptual.
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Table 3.8. The amygdala’s face classification
results to both populations’ emotional faces

SUPERVISED LEARNING (ALL)

TYPICALDEVELOPMENT FACES(TD) DOWN SYNDROME FACES (DS)
Neuron 1 2 1 2
Response | Response | Response | Response Response | Response | Response | Response
to to to to to to to to
negative | positive | negative | positive negative | positive | negative | positive
Faces
PE:A. ° PE:1 °
PF. 2 ° PE.2 °
PF.3 o PE:3 °
PF. 4 e PF. 4 °
PE.5 ° PF. 5 °
PF.6 . PF. 6 .
NF. 1 L] NF. 1 °
NF. 2 (] NF. 2 °
NF. 3 ° NF. 3 °
NF. 4 ° NF. 4 °
NF. 5 ° NF. 5 ®
NF. 6 ° NF. 6 °

3.4. Final Words

To review, the above academic research outlines a profound message about the emotional
world of people with DS. They use a different crystal to emotionalize the world where we all
live. In fact, this chapter leads to a suggestion of the prevalence of an emotional affective
style that typifies them as a particular group among us. Salient characteristics of this
emotional style are: a) A non typical high preference for positive emotion, b) an emotional
system for processing negative information that behaves in different ways depending on
instances of controlled or automatic cognitive processing, and ¢) a configuration style mode
of processing facial information. With the above research, we have introduced some types of
cognitive methods of exploring emotions and DS. This exploration is guided on the belief that
not all people with DS can be classified as “having an emotional deficit”. Instead, emotional
variability inside this population suggests a genetic constrained emotional style leading to a
particular way of experiencing emotion. As we will review in the next following chapters, this
emotional style has strong implication about how members of this population signify a wide
behaviour range, including moral behaviour, love, happiness, etc.
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Chapter 4

Envisioning an Amazing Emotional
World: The Down Syndrome Case of
Happiness, Love, Pain and Blame

Abstract

Human emotional life is complex and sometimes paradoxical, since deep in our
brains two emotional realities seem to coexist. First, a positive emotional system provides
people the capacity to feel things like closeness, and thus to feel the need to approach
other people, or to experience attachment or satisfaction, among other possible desirable
experiences. On the other side, a negative emotional system provides psychological and
behavioural mechanisms for avoidance, protection or fighting for survival. With an
understanding of the dynamic and emergent interaction between both emotional systems
during atypical development (e.g. DS), it is possible to devise improvements to the
quality of life inside the population with DS. Following this direction, we will next
briefly discuss how members of this population perceive and experience positive
emotions (e.g. happiness and love) as well as their counterpart: negative emotions (e.g.
pain). Moreover, we will also review how the DS emotional system constrains higher
cognitive processing when members of this population are required to perform moral
reasoning.

4.1. Down Syndrome and
Positive Emotion Human System

Happiness and its pursuit typify an essential part of the human experience. If you have
ever met a person with DS you probably remember her/him among the happiest persons you
have ever known. After noticing this, one might wonder if they experience happiness the
same way as the rest of us do. Certainly, careful observation of how members of this
population express this particular emotion allows us to identify some differences in their
emotional behaviour. Unfortunately, not many academic explorations in current emotion
theory or special education research on DS and happiness can be obtained, and as we will
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discuss next, only a few academic asides provide insights about how and why many persons
with this genetic condition characterize themselves as happy people. In addressing this here,
we will consider one of the most important conversation topics for young and adult people
with DS, namely, love and romantic relationships. This approach is meant to empower a
discussion on love in terms of an emotion circumscribed to happiness inside this population,
and at the same time is meant to suggest a new research direction to explore: whether we
misjudge their ability to be responsible for to have family and offspring. Thus, one final goal
of this chapter is to provide research-based suggestions to improve their lives by considering
differences between how they and we perceive happiness and love.

4.2. Down Syndrome: A Happy Existence
or Just an Illusion?

“I see persons with DS always as children. They are innocent, without any kind of evil,
they never hurt anyone else...,”

Anonymous mom of person with DS

There is a belief among parents and special education teachers that suggests a DS
common identity that entails less diversity than that found in a typical population (Wishart &
Johnston, 1990). Specifically, members of this population have been typified as stubborn and
not easygoing (Dykens, Shah, Sagun, Beck & King, 2002). On the other hand they have been
typified as having a great sense of humor (Down, 1866), highly emotional (Smith & Walden,
1998), very tender and affectionate (Lecavalier & Tasse, 2005), fun to be with (Hodapp,
2001), and relentlessly “happy children” (Robison, 2000).

It is our strongest belief that this last observation regarding happiness constitutes a DS
continuous and distinctive trait. However, due to their genetic condition several questions
arise regarding whether or not the way they experience happiness (or other positive emotions)
is the same way as we do. Is it true they are happier than typical individuals? How do they
experience positive emotions? What are the emotional differences between typical persons
and people with DS regarding positive emotions? Let us discuss by first considering emotion
theory and happiness, and then a circumscribed emotion of happiness: Love.

4.2.1. Some Remarks on Happiness

It does not matter if the pursuit of happiness is genetically driven or learned, or both (e.g.,
Lykken, 2000; Layard, 2005; Lykken & Tellegen, 1996; Veenhoven, 1991), the achievement
of such an emotional goal has an impact on the way we adapt to our environment and social
context (e.g., marriage, friendship, income, work performance, etc.; Lyubomirsky, King &
Diener, 2005) as well as on our health (there is a documented relation between positive
emotions and our immunological system; Pettit, Kline, Gencoz, Gencoz, & Joiner, 2001).

However, even though hundreds of books have been written on happiness and there are
few of us who have not experienced this emotion, the truth is, its meaning and emotional
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nature remains far from clear (Lu, 2001). Conceptualizations of happiness range from the
spiritual domain, to behavioural definitions or just as an emotion with its own psychological
dimensions (see Table 4.1).

Table 4.1. Some sample definitions of happiness

Definitions

Veenhoven (1984) "Happiness is the degree to which an individual's overall evaluation
of his life as a whole, concludes positively. As such, happiness is an
experience that only creatures of consciousness can undergo. It is an
essentially experiential phenomenon which cannot be identified with
particular external conditions or with a way of life".

(Veenhoven, 1991, p. 2)  “Happiness is conceived here as the degree to which an individual
judges the overall quality of his life favorably”. “Happiness can also
be called 'life-satisfaction'. When this evaluation of life crystallizes
into a stable view, we can speak of happiness as an 'attitude’ towards
one's life”.

(Lu, 2001, p. 407) “Happiness can be defined in terms of a mental state of satisfaction
and contentment; positive feelings/emotions; a harmonious
homeostasis; achievement and hope; and freedom from ill-being”.
“Happiness is a harmonious state of existence, under the following
conditions: the individual is satisfied or content; the individual is the
agent of his own happiness; spiritual enrichment is emphasized more
than material satisfaction; and the individual maintains a positive
outlook for the future”.

Layard (2003, p.4) “By happiness 1 mean feeling good — enjoying life and feeling it is
wonderful”.
(Argyle, 2001, p. 22) “Happiness is found to be a single factor of experience, but it

consists of at least three partly independent factors- satisfaction with
life, positive affect and negative affect”.

Due to the wide variety of academic definitions of happiness, some recommendations
suggest that its definition must include at least operative terms like 1) Positive affect, 2) life
satisfaction index, 3) absence of negative affect (Lu, 2001) and 4) a theoretical distinction of
happiness from other positive emotions.

Considering these set guidelines, it has been suggested that positive emotions of joy,
exhilaration, ecstasy, and so on are mostly transitory or short-term emotions whereas
happiness can be circumscribed to a long-term mood state (Power & Dalgleish, 2008). Even
thus, positivity and happiness are interwoven emotional systems, and their interaction affects
our psychological well-being. Individuals typified by intense episodes of positivity are
characterized as enthusiastic, energetic, confident, and alert. In contrast, those persons having
low positive affectivity report substantially reduced levels of happiness, excitement, vigor,
and confidence (Watson, 2004).

Furthermore, emotions like joy, exhilaration, ecstasy, etc., are frequently related to the
achievement of a particular goal (they have an object) and occupy a high state of
consciousness. These do not equal happiness (e.g. it is possible to experience joy with
specific goal while not being generally happy). On the other hand, moods like happiness are
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typically free-floating or objectless, at the background of consciousness (Fredrickson, 2002;
Oatley & Jenkins, 1996). Another important distinction is made between it and drives such as
satiation of food, thirst, sex, etc., which relate more to a dimension of pleasure rather than
happiness.

In terms of cognitive behaviour, positive emotions are assumed to broaden the range of
available thought-actions, such as encouraging play, exploration, and creative thinking (Isen,
1999). Thus, positive moods relate to non-specific/global judgments (Fredrickson, 2005), and
happiness seems to be the more global holistic positive experience. In contrast, negative
emotions such as sadness, anger, or disgust are circumscribed to local or focalized judgments
associated with specific behaviours. Take as an example, fear once it is generated by a
personal appraisal, a limited range of behaviours like running, fighting or freezing are then
available.

The positive and negative affective systems are considered different emotional
dimensions, but which still belong to a global goal-oriented behaviour system. Thus, whereas
the negative affect underlies the withdrawal-oriented behavioural inhibition system, the
positive affect is a component of the approach-oriented behavioural facilitation system,
guiding people toward pleasure and reward situations and experiences leading to happiness.
Reported experiences in ratios of positive to negative emotions in healthy individuals suggest
a typical proportion of 3:1 (Fredrickson, 2005). However, higher positive over negative ratios
have been obtained from functional individuals (Schwartz, 1992). In general, Power and
Dalgleish (2008) suggest that healthy positive individuals are characterized by at least:

a) Having a basic memory bias for positive material

b) The tendency of the cognitive system to maintain positive affect.

c) The association between the use of stereotypes in processing and the existence of
positive affect.

Some backing for these assertions can be obtained from affective priming research.
Studies from this academic field have suggested that typical individuals with no emotional
disorders tend to automatically process positive emotion faster than neutral and negative
information, whereas depressed or anxious people tend to process negative or stressful
information faster (Figure 4.1). Apparently, people who explicitly report to be moderately
happy have a brain tuned to immediately process positive information, whereas processing
negative information requires more cognitive participation (perhaps as a better way to cope
with bad behavioural consequences).

As was discussed in Chapter 3, people with DS also present an automatic cognitive
emotional bias toward faster recognition of positive information. However, their appraisal
processing of positive information seems to be particularly remarkable, and qualitatively
different from the typical population. Let us further explore on this last observation by
presenting some examples and academic findings regarding people with DS’s positive
affection and conceptualization of happiness.
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Figure 4.1. Typical automatic appraisal of emotional information (top) is biased to recognize positive
information faster than negative or neutral information. The opposite is true for people with a depressive
emotional disorder (bottom).

4.2.2. People with DS and Happiness

Interviewer: When is it that you feel happy?

Young adult with DS: I have been happy for many years....

Interviewer: Can you give me an example of a time when you feel happy?
Young adult with DS: I am happy now.

Interviewer: Exactly, why?

Young adult with DS: How can | explain it to you?

Interviewer: Explain it to me any way you want, when is it that you are happy?
Young adult with DS: All my life.

This interview fragment is interesting because it provides specific information about how
this young adult perceives himself (happy all his life). Yes, but is it possibly for a human to
always be happy? Well, a tiny Himalayan kingdom called Bhutan not only promotes that this
concept should be possible but that it must be a global agenda. Contrary to the idea that
increasing national economy wealth leads people to increased happiness, Bhutan’s
government has been designed to promote happiness as the main engine for increasing social
progress and national welfare. In fact, Bhutan was the first country to propose a happiness
index in 1972 (The Gross National Happiness; GNH).

Unfortunately, according to the World Happiness Report (Helliwell, Layard & Sachs,
2012) the highest happiness and life satisfaction value indexes were reported by Denmark,
Finland, and other northern European countries, not Bhutan. Instead, the GNH Index value
obtained by Bhutan in 2010 was 0.737, which means that only 40.8% of the people had
achieved happiness (profoundly happy and extensively happy), while the remaining 59%
were reported to be slightly happy or unhappy.

One immediately wonders about why a GNH-oriented government is not able to achieve
the highest satisfaction and happiness index values. Some criticism to the GNH program
emphasizes that happiness indexes are subjective and biased by private political
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considerations and thus other countries score better than others. Some argue that until there is
a complete definition of what happiness accounts for, there is no sense in measuring which is
the happiest country (McCloskey, 2012).

As suggested by Helliwell et al. (2012), happiness has many connotations and its
conceptualization is a personal affair. Even those who go through many adverse situations in
their lives are capable of feeling happiness. Thus, relevant factors to happiness are many,
including genetic considerations, coping strategies to social adaptation, and other personal
resources (Lyubomirsky et al., 2005; Lyubomirsky 2007). For instance, a set of genetic
research studies on twins suggest that happiness profiles in this population varies according to
genetic considerations (DeNeve, Christakis, Fowler & Frey, in press). Exactly why this is
possible still remain unclear, however it is recognized that hereditary constraints affect
susceptibility to emotional disorders (Craddock & Forty, 2006,), resilience capacity (Stein,
Campbell-Sills & Gelernter, 2009), personality (Penke, Denissen & Miller, 2007), etc.

In this sense atypical DS genetic conditions represent a window with which to observe
how genetic factors may affect our positive emotional system. First, members with DS have a
clearly identified etiology (additional genetic material like the chromosome 21), which is
associated with specific personality and behavioural factors, as well as with physical and
medical characteristics that differentiate them from other intellectual disability groups
(Hodapp, 2001). The idea of a specific DS phenotype is not new and since 1866 Langdon
Down characterized people with DS with a specific personality type: “They have considerable
power of imitation, even bordering on being mimics. They are humorous, and a lively sense of
the ridiculous often colours their mimicry...”. Even when there is still a debate over the
existence of a DS phenotype, it is clear that regarding emotional behaviour they tend to send
more positive messages than normal (Fidler, 2005), smile more frequently (Fidler, Barrett &
Most, 2005), have more positive affection (Capps, Kasari, Yirmiya, & Sigman, 1993) and
show more pro-social behaviour (Kasari, Freeman, & Bass, 2003).

It is not clear if this positive personality image is directly or indirectly related to their
genetic condition, but is clear that genetic factors are related to their “baby face” or angelical
facial display even as adults. This physical appearance promotes more affectionate and loving
interactions from parents and family (Hodapp, 2001). Take for instance a study where
mothers with children with DS reported less stressful relations than mothers having children
with another kind of disability. They reported their relations as acceptable and reinforcing
(Hodapp, Ricci, Ly, & Fidler, 2003). This is a general perception, and does not necessarily
apply to every DS case. However, this generally positive view is reinforced by the
aforementioned DS self-perception of being happy people. Consider as another example the
study carried by Skotko, Levine and Goldstein (2011), where 99% of 284 persons with DS
self-described as very happy individuals. Similar results were obtained when participants
from previously described affective priming studies (Chapter 3) were required to list the most
common emotions in their life. As expected, participants most identified with positive
emotions (happy or very happy). Here, 9 out of 15 participants with DS stated that at the time
they felt very happy, 4 reported feeling some happiness, 1 being pleasant or comfortable and
just one sad. After the same participants were required to describe the second most common
emotion they experienced, the emotion range was reduced to fear and anger, (positive
emotions reports were minor). Not all participants reported a second or third most
experienced emotion (see Figure 4.2.)
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Figure 4.2. The number of participants with DS that reported feeling a specific emotion. First row columns
(from the front to back) describe the participants’ most common emotion. The second row indicates the
second most relevant emotion and so on.

It is important not to misread these results. Most typical individuals (in smaller frequency
and intensity) also have a tendency to be positive or happy, whether living with some physical
limitation (like quadriplegia) or low income (Diener & Diener, 1996). However, the question
remains as to whether people with DS share the same psychological nature to be happy as
typical individuals.

It has been suggested that economic factors, contextual variables (such as politics,
religion, labor conditions, etc.), relational conditions (with a romantic partner, friends or
family) as well as personal characteristics (like self esteem, sense of control, optimism,
personal freedom among others) affect a person’s level of happiness (Changrian, 2010). As it
similar concerns can be observed in people with DS (again, referring to participants from
previous affective priming studies).

Note in Table 4.2 that happiness was the emotion that produced the bigger events set.
These events related more to activities than to objects. This is congruent with some results
reported by a study from Wuang & Su (2012) where teenagers with DS related happiness to
informal enjoyment habits such as reading, video games, etc. as well as social enrollment.

A detailed review of Table 4.2 allows us to identify related topics as the most important
reasons to be happy. Notice that descriptions of familiar relationships produced more
emotional definitions than romantic or friendship relationships. It is hard to infer from this
simple interview process whether or not these relationship differences constitute a reality to
this population, and more qualified research is needed. However, from the evidence of this
simple interview, the important role that interpersonal relationships play (friendship, love,
etc.) can be inferred. This relational activity is assumed relevant for emotional development
and general well being. As was suggested by Veenhoven (1991, p. 1): “People cannot be
happy in chronic hunger, danger and isolation: not even if they have never known better and
if their neighbours are worse off... "
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Table 4.2. Some reasons why study participants with DS may feel happiness,
sadness or fear

Happiness Sadness Anger Fear
Playing on the street I was hit Physician When | see Chucky
Now, friends and family To see my My ugly and Fear when | see a rat

mother crying foolish brother
makes me angry

When | received my iPad as a gift Sad, because |
misbehave

Details in a letter My grandfather
died

Reading books My dad died

Being congratulated
Happy when | see my friends
Happy when | receive a present
Happy because there are women
I have a lover
Glad to see my girlfriend
When | am with my parents,
grandparents, cousins, my uncle.
Old, on my birthday | was happy.
When | talk to my sisters
When | am home
Restroom
When | watch TV because | see my
boyfriend
I love to paint, | enjoy painting
I am happy if you are happy too
| felt I am happy at Christmastime
Surfing the internet, eating cookies
* The list of 15 participants with DS’ responses to the question of what makes them happy, feel angry,
sad or being afraid. The partcipants belong to different Mexican communities.

Accordingly, by exploring the way people with DS perceive relational information, we
can not only modify current stereotypes about their prosocial behaviour but also understand
more specificities regarding the way they conceive happiness. This is particularly important
in the case of their romantic relationships. On the one hand, heated debates about their rights
to enroll in formal romantic relationships, to have offspring or a family by their own, have
limited their quality of life. Lack of knowledge about their romantic needs have even equated
their concept of love to the level of sexual intercourse. As we will discuss next, these
conceptions are based on misconceptions about DS romantic relations and happiness. On the
other hand, determining the emotional and cognitive nature of DS romantic behaviour will
lead to the establishment of academic guidelines by which they may improve their quality of
life (a basic necessity of being loved), as well as to encourage new research to better
understand the cognitive nature underlying DS social approaching behaviour and happiness.
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Figure 4.3. Number of participants with DS that reported feeling a specific emotion (blue for happiness, red
for sadness, green for anger and purple for fear) due to a particular reason (performing an activity, having an
interpersonal relationship with family, friends or romantic partner, as well as experiencing a situation, or
receiving something valuable to them).

4.3. The Down Syndrome Heart: Love

“Love is an important matter.... my boyfriend buys me chocolates, cookies, serenades
me, takes me to restaurants....”

Young girl with DS

The capacity to experience and give love is fundamental to human development. From
very early in our lives, and throughout our entire life, love manifestations mold our identity,
our sense of belongingness, the meaning we possess of our life (Murstein, 1988), and
influences our interpersonal relationships, our well being and happiness (Arias, Ovejero, &
Morentin, 2009, Myers, Sweeney, & Witmer, 2000).

Without any doubt love is one of the biggest human experiences, and people with DS are
no exception. If you have ever been in contact with members of this population you will find
that a favorite conversation topic of any youngster or an adult with DS relates to love and
getting married. Trying to understand love under atypical development is relevant to putting
away negative myths, and addressing their rights to get married, sexual intercourse and
offspring.

Our current analysis on love science is by no means comprehensive. Only simple
theoretical considerations are introduced to frame the capacity of people with DS to get
involved in an informal or formal romantic relationship. Rather, consideration of love as a
positive emotional style observed in most persons with DS (see chapter 3) will guide the
following discussion about their capacity for loving someone else.
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4.3.1. A Selected Background on Love

Shining over all other human emotions is the emotional state called love. Even when we
can recognize that someone else or even oneself is under the influence of this powerful
emotion, a problem arises whenever we try to define it. For some (e.g. Chinese culture) it be
seen as as a kind of sadness or other negative emotions such as in the case of “unrequited
love”, “nostalgia” or “sorrow love” (Shaver, Wu & Schwartz, 1991). It has also been defined
as a bitter-sweet experience (1979) and even as a mental illness (Tallis, 2004) due to
associated physical and mental discomfort. Furthermore, some negative emotions are strongly
related to love, such as shyness, jealousy, anger and insecurity.

On the other hand, love seems to be something worth fighting for. Innumerable positive
statements about it exist regarding companionship, happiness, family, sex, and sublime moral
emotions that emphasize the positive nature of love. An immense and sometimes exquisite
literary work has been written under this view as a living testimony of our insatiable addiction
to it. Due to its complexity and sometimes its contradictory nature, love cannot be considered
as a single unified concept. As such, love appears to be constrained by a combination of
elements or components. Take for instance Lee’s love colors model, where three primary
styles of love can be combined to create emerging secondary love styles.

Figure 4.4. shows the combinatorial property of this model, in which each possible cell
combination of love component translates into a specific love manifestation (Lee 1972;
Laswell & Laswell 1976; Hendrick & Hendrick, 1986; Neto, 1993, 1994).

In this model, Pragma love relates to social conventions (e.g considering parents approval
over a romantic partner) whereas Agape and Mania love are identified as internal emotions
regulating the relationship between a couple. Neto and colleagues (2000) have presented
empirical support of this model in a number of cultures.

Rather than trying to completely describe Lee’s love colors model, let us emphasize the
componential property assigned to it. This property is widely disseminated through different
approaches studying the study of love, including one of the most influential theories of love,
the so-called triangular theory. In this theory, Sternberg (1986, 1988) visualizes love as
composed of three dimensions: intimacy, passion and commitment. Different expressions or
types of love emerge from the combination of these dimensions as shown in Figure 4.5.

The passion dimension is associated with a person’s sexual drive, whereas commitment
and intimacy are related to forms of attachment. Note that some equivalence might be found
between Sternberg and Lee’s models. For instance, compassionate love from the triangular
model resembles Lee’s concept of storge (e.g. love from parents to a child) whereas the
passion component from Sternberg’s model equals the Eros component in Lee’s model.

In neither daily life, nor in the time that a romantic relationship endures, is the existence
of a static or definite love triangle structure assumed. Rather, the triangular love theory
implies that in a relationship, a couple may experience the absence of love (none of the three
components), infatuated love (passion only), companionate love (intimacy and commitment),
romantic love (intimacy and passion) or the presence of all three components (consummate
love).
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Figure 4.4. Lee’s love model describes six love styles. Possible combinations from three primary love styles
produce second-order love styles.

ROMANTIC COMPANIONATE
LOVE LOVE

FATUOS
LOVE

Figure 4.5. Triangular theory of love (Sternberg, 1986, 1988).

Furthermore, romantic partners’ valuation of each love component inside a relationship
may change, depending on situational romantic factors. This in turn might lead to the
development of romantic coping strategies. For example, it might be the case where a couple
feels that passion has dangerously decreased, and because of this they decide to increase their
relationship commitment (perhaps deciding to have offspring). Interestingly, the way typical
development (TD) people evaluate changes in love components in a romantic relationship
follows a systematic rule. In particular, Falconi and Mullet (2003) suggest that systematic
dynamic changes of love components are best described using the following equation:
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Love = f (wp Passion * w, Intimacy * we Commitment)

where W expresses the weight of each component in a given love relationship.

By using an Information Integration Theory (lIT) approach to the subject (see next
section in this chapter) these authors present empirical support for an exponential function
relating to perceived love and the degree of passion. This approach to studying how romantic
partners perceive love allows quantitative specification for degrees of change in each
component through different situational romantic scenarios. For example, in their study of
love through the adult life, they found some support to the common belief that elderly
participants perceive increased commitment as well as a decrease in passion. However, the
researchers were capable to determine that passion is the most important factor in any age,
followed by intimacy and commitment.

Academic evidence for a componential and dimensional human love structure has been a
theoretical watershed on the study of human romantic relationships. Additional information
about how love components interact and integrate (through algebraic rules) to cope with
romantic relationships allows for some behavioural predictions inside romantic relationships.
However, as we are about to discuss, not much is known about DS romantic activity, and only
theoretical interpolations can be made using the scarce academic love research dealing with
DS.

4.3.2. Love and Down Syndrome from Integration Information Theory
Point of View

In terms of what concerns a triadic love model, there is some evidence suggesting its
existence inside intellectual disability populations. For instance, Morentin, Arias, Verdugo, &
Rodriguez-Mayoral (2006) studied 75 persons with 1Da by having them take Sternberg’s
triadic love test, from which they obtained evidence for each love component inside the
population. Moreover, Morentin et al. (2006) found that people with ID seem to romantically
conceptualize the passion love component. Convergent results from another love study with a
sample of 376 ID participants (Arias et al., 2009) showed a triadic love structure in this
population: Compromise (stability and idealization), passion (physiological arousal), and
intimacy (romanticism).

Even when these results do not highlight a specific population with ID, it is clear that
there is a possibility of people with DS having a triadic love structure. For example, Table
4.4. shows some people with DS’ interview responses to the question: What is love?

Whether these love components are cognitively integrated the same way in a population
with DS as in a typical one, remains unknown. A preliminary study on this subject was
carried out by Morales, Lopez, Charles and Mullet (2012, abstract). Here, an IIT study was
implemented to determine if algebraic integration rules of love factors (e.g. Falconi & Mullet,
2003) could differentiate a DS sample from a typical one in romantic scenarios. Figure 4.6
describes the cognitive processes explored in this study.

In turn, this cognitive functional IIT diagram can be applied to describe people with DS’
judgment about love. Consider the scenario in which a young teenager named Lilian is telling
us a love story. She is in love with Mike (another teenager with DS) and she feels he likes her
back since he always looks for her in his free time, hugs her a lot and sometimes he kisses her
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(Sy). He gave her a ring and promised always to love her (S,). Moreover, Mike talks to her a
lot about many things (S3). All these behavioural factors can be psychologically valuated by
Lilian in terms of passion, intimacy and commitment, and then integrated by using a cognitive
rule (Figure 4.7).

Table 4.3. Interview responses to the question what is love

Love components Love is:

Passion Romantic things
Foolish details (letters, going out, Kisses)
Boyfriends

February the 14th
Loving her a lot

Intimacy Giving my heart (trusting)
Communication
Thrust

Commitment Respect a woman (fidelity)

Respect to all women (no cheating)

I must respect my romantic partner

Having a nice family

Contentment (making the other person happy)

Goal Goal Goal
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Figure 4.6. The Integration Information Theory diagram shows how relevant stimuli (Si) are extracted from
an environment and psychologically represented through a valuation process (V) with cognitive coefficients
(yi). All of these variables will be systematically integrated (I) to form a unified implicit response (0 ) that
will produce an explicit response (R) through an action operator (A). Note that all feed forward phase
processing is mediated by a goal (see Anderson, 1982).



98 Guadalupe Elizabeth Morales and Ernesto Octavio Lopez

Goal Goal Goal
1 1 1
| | |
e 1 b
Hugging and, (Passion level) m
Kissing >
Ring and (Commitment level) |I|
promise @ > - R
S Love Love
Talking . judgment reactions
g Intimacy level
saying many@ — ( Y )
things
Valuation operator (V) Integration operator (1) Action operator (A)

Figure 4.7. This graphic shows the 1IT schema extrapolation over a love scenario between two young
persons with DS. The three step feed-forward diagram describes how romantic stimuli activate V-I-A
cognitive processing, leading to a judgment (p ) about a romantic partner that is physical expressed

(R).

The systematic cognitive behaviour from Figure 4.7. integrating romantic information
can be formally described using the following mathematical function:

s, =1(s,,s,,s,)

where o represents an implicit response that is functionally related to a specific combination
(1) of psychological valuated stimuli (s). All elements in the equation cannot be directly

observed, but they can be inferred using a careful consideration of direct available
information (R, S) that can be measured, numerically quantified and graphically interpreted
by cognitive algebra theory.

The cognitive algebra approach assumes that if two or more factors (love and
compromise or love and passion) are psychologically integrated using a mathematical rule,
then an interaction graph from an experimental design might visually show systematic data
organization in a two-dimensional space (Morales, 2012). For example, the use of a
summative rule will be reflected as a set of parallel lines such as the ones shown in Figure
4.10. The use of multiplicative rules will be characterized by a linear fan pattern. Average
rules can also be distinguished in human cognitive behaviour using crossover patterns (see
Anderson, 1982, 1996; also see Neto & Mullet, 1998; Farkas, 1991; Guillet, Hermand &
Mullet, 2002; Lazreg and Mullet, 2001).

The IIT approach has provided evidence of the application of these cognitive rules in a
variety of behavioural phenomena. For example, ethical behaviour (Frileux, Mufioz-Sastre &
Antonini, 2004; Guedj, Gibert, Maudet, Mufioz-Sastre, Mullet & Sorum, 2005; Guedj,
Mufoz-Sastre, Mullet & Sorum, 2009), interpersonal relations (Falconi & Mullet, 2003;
Farkas, 1991), pleasure obtained from visual and auditory stimuli (Lazreg & Mullet, 2001,
Makri & Mullet, 2003) and health matters (Hermand, Mullet & Lavieville, 1997; Mufoz-
Sastre, Mullet & Sorum, 1999; Simeone, Hermand & Mullet, 2002).

Love is no exception to this cognitive systematic behaviour (Falconi & Mullet, 2003) and
it appears that the same principle applies to persons with atypical development, such as
people with DS. Thus, in their study Morales et al. (2012: abstract) found that participants
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with DS showed commitment as the highest valuated love factor followed by the intimacy
factor, and then passion. These factors were integrated by a summative cognitive rule.

POTENTIAL ROMANTIC PARTNER

SPORTS

STUDENT

Figure 4.8. A relational schema allows identifying meaningful conditions (if-then) that relate a person
to someone else.

Even when these kinds of results represent insightful explorations on how people with
DS use romantic functional schemas, more research is needed to understand how this
romantic schemata can be applied into DS romantic relationship. As has been pointed out by
Beck (1989), formal and informal successful romantic relationships demand from a couple
more than just being in love. Well-orchestrated cognitive and emotional functioning is also
demanded in order to cope with the dynamic requirements for sustaining a romantic
adventure. Proper guidelines or scripts about how to behave and interact with a romantic
partner need to be established, and love is just one element (a very important one) inside this
relationship script. Baldwin (1992) proposes that these relationship guidelines are learned
relationship schemas that are stored in our long-term memory. These romantic schemata refer
to cognitive structures about the self, other, and patterns of interpersonal romantic relatedness
(Andersen & Cole; Baldwin, Fehr, Keedian, Seidel & Thomson, 1993; Baldwin, Granzberg,
Pippus & Pritchard, 2003; Baldwin & Keelan, 1999). Here, simple IF-THEN thinking
patterns to elaborate expectancies over a romantic relationship as well as the use of
interaction protocols can be elaborated. For example: “If T am successful he will be more
interested in me because...” (Figure 4.8).

As we are just about to discuss, this method of emotional valuation of personal attributes
(positive or negative), as well as the valuation of non emotional partner’s personal attributes
might have important implications to persons with DS when they evaluate love components
inside their romantic relationships, or when they choose a romantic partner.
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4.3.3. Selection of Romantic Partner from DS’s Point of View

If you are familiar with the dating behaviour of youth and adults with DS you will
observe that they engage in as frequent dating behaviour as TD teenagers and young adult
people. How do both populations choose a potential romantic partner? And are the
populations significantly different when they have chosen someone to love?

Choosing a romantic partner is a complex event that activates a variety of cognitive
processes (Haselton, 2012). It has been suggested that similarity in physical attractiveness,
attitudes, believes and moral values are relevant variables in deciding upon a romantic partner
(for a theoretical review see Simpson & Gangestad, 2003). Specifically, “unrestricted” people
tend to look for people who are physically more attractive, sexually oriented, and have high
social distinctiveness, whereas “restricted” people tend look for romantic people, tenderness,
and responsible and faithful partners (Simpson & Gangestad, 2003). The above typification
statement also seems to apply to people with DS. Table 4.4 shows interview responses from
some participants with DS regarding how they choose a potential romantic partner.

As can be seen from Table 4.4, people with DS consider a wide personality attribute
spectrum, similar to that of typical persons. These are positive and inclusive attributes.

Regarding the attractiveness statements in the IIT approach, Morales, Charles and Lopez
carried on an exploratory study where three different sources of information (Physical
appearance, Social personality, Intellectual abilities), were combined in an orthogonal way to
generate eight romantic scenarios. Each scenario described a hypothetical and concrete
situation with a potential romantic partner. At the end of each scenario, a question was asked
about the participant’s attractiveness judgment about the person described. Below the
question, an adapted 10-point scale response (see frog scale in Morales, 2012) with a "Very
attractive" as a right-hand anchor was presented. A possible scenario would go as follows:

Table 4.4. People with DS interview responses to the question: What is you like most
when you like a possible girl/boy?

Dimension Atributte Peolple with DS’s response
Behaviour Courting My house (visiting frequently)
She/he speaks frequently by phone
Emotionality Easygoing No yelling, no anger, etc.
Good mood Happy
Physical Similarity | like they are persons with DS.
I like people like me (with Down syndrome)
Attractiveness Physical: Short (not taller than me)
Pretty, handsome
The way they dress
Personality Faithful Serious (not a cheater)
Extroverted and sociable A talker
With friends
Dancer

Global All the above
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“In a meeting you are introduced to a young person with Down syndrome. He is not very
handsome and sometimes he is not careful about his physical appearance. He is shy and
has a serious personality, he has few friends. Moreover, he is not very clever since he has
learning problems and he finds difficult to solve problems. He is not very good at
adapting himself to new situations.”

As a potential romantic partner, how attractive is this person for you?
0-----0-----0-----0-----0-----0-----0-----0 0-----0 Very attractive

Results suggested that for a typical population, intellectual dimensions produced the
strongest effect followed by the physical factor and finally the social factor. Participants with
ID, however, evaluated the physical appearance factor as the most relevant, followed by the
intellectual factor and finally by the social factor (Figure 4.9.). In interviews, the social factor
was explicitly reported to be more relevant to persons with ID than typical individuals.

Although the study samples are small, results suggest both samples use a cognitive
summative integration information rule, but valuation of factors was different in each. More
research is needed to determine if this behaviour is the same in larger population samples
(e.g. by increasing N).

The HIT technique can be used in a single-subject design. Analysis of individual
differences is relevant to intellectual disability because relevant comparisons (valuation and
integration) of a person against his or her own group can then be identified (see Figure 4.10).
In this specific case, the participant valuation of person attributes suggests that physical
appearance is not as relevant as it was for the group. Notice that this participant presents a
summative rule; that is, the most relevant factors seem to contribute independently and
linearly in relation to participant’s judgment on attractiveness.

Current effect: F(1, 32)=1.3482, p=.25418
10

—e— Attractive
9 —=— No attractive

? /
: - —

Attractiveness judgments

No smart  Smart No smart ~ Smart No smart ~ Smart No smart ~ Smart
No sociable Sociable No sociable Sociable
Participants with typical development Participants with Down syndrome

Figure 4.9. These graphs show the interaction effect of Physical appearance, Social personality and
Intellectual span on attractiveness judgments for participants with and without Down syndrome.
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10 -
-e— No sociable

9 /' -=— Very sociable
8

Attractiveness

2 /

Ugly Beatiful Ugly Beatiful

No smart Very smart

Figure 4.10. These graphs show the interaction effect of Physical appearance, Social personality and
Intellectual span on attractiveness judgments for a single participant with Down syndrome (Source:
Morales, 2012).

This case is relevant because it reveals the importance of variability inside the same
population (DS in this case).

4.4. Some Remarks about the Implications
of People with DS’ Emotion in Long Term
Romantic Relationships

Even when romantic relationships begin by correctly evaluating a potential romantic
partner’s attributes before formal engagement, the story does not end when a couple is joined
(e.g., engagement, marriage, etc.). Romantic partnership evolves through time, and this
romantic molding seems to be constrained by a specific, continuous, and dynamic evaluation
of the romantic partners’ personal attributions. For example, according to Fletcher and
Finchman’s close relationship attribution model (1991) if a romantic partner has a positive
expectancy about a romantic relationship, as well as a positive attitude towards the romantic
partner, negative occurrances in the romantic relationship will be attributed to transitory (non-
stable) contextual and specific causes (external). On the other hand, positive expectancies
about a relationship assume that internal, stable, global good-natured causes are the bases for
romantic partner’s behaviour inside a close relationship (see Figure 4.9.).

In other words, negative aspects of a close relationship as well as negative attributes to a
partner’s behaviour are minimized. Simultaneously, positive aspects of a close relationship
are maximized. The opposite is true if negative expectancies about a romantic relationship
exist (as described by causal attributions in Figure 4.11.). Moreover, in this model attribution
it is also assumed that responsibility for a romantic partner’s behaviour when in a close
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relationship is also affected by positive or negative attitudes or expectancies. Thus, the
emotional factors of positivity or negativity are extremely important to marital satisfaction. In
particular, there is considerable evidence that positive affectivity (Watson, 2000; Watson,
Hubbard & Weisee, 2002) as well as negativity (Karney & Bradbury, 1995; Kelly & Conley,
1987) toward a romantic relationship have a significant correlation with marital and
relationship satisfaction.

If we frame people with DS’ romantic expectancies with theoretical assumptions from the
Fletcher and Finchman’s close relationship model, we should expect that youth and adults in
this population would indeed have a better chance of scoring high on romantic satisfaction
tests once they have selected a formal romantic partner (watch a beautiful video on this topic
at http://www.monicaanddavid.com). This is suggested by their biased positivity. As a matter
of fact, some research suggests that people with ID impose high levels of positivity on their
romantic partners and their romantic relationships (Arias, Ovejero & Morentin, 2009).

Now, as it has been pointed through several chapters in this book, people with DS
explicitly tend to express positivity. Moreover, academic evidence from Chapter 3 strongly
suggests unusually tuned automatic emotion appraisal mechanisms toward positivity. One
may wonder how this biased emotional behaviour to positive appraisals affects the youth and
adults with DS’ most major emotional concern, namely, to be in love.

An initial insight into this concern can be obtained considering love instances inside the
DS population. Let us revisit the previously-mentioned video describing the marital life of a
couple with DS (Monica and David). According to the close relationship model we just
reviewed, and using Monica’s “DS emotional eyes”, David’s “bad marital moments” must be
transitory due to some specific misfortune. Instead, she may think he is a great guy (stability
and an internal causal attribution) who does well-intentioned things whether these are bad or
good things (Unselfishly praised responsibility attributions). The documentary suggests that if
specific care is provided to the couple, as well as the opportunity for an independent life
(resource accessibility and job opportunities), they will be capable of carrying on a
satisfactory marital life. But can they?

Again, there is not sufficient academic research to answer these kinds of questions but
certainly the academic exploration we have presented provide examples of possible directions
for research in this emotion area. For example IIT research can be implemented to determine
if compensatory love schema changes proceed throughout formal romantic relationships of
couples with DS, or if memory romantic relational schemata are affected by maximization
and minimization of causal and responsibility attributes due to positivity. There is much
speculation about the benefits of studying this particular way of experiencing love. Above all
concerns is the possibility of improving guidelines to help couples with DS achieve family
goals by disassembling a history of beliefs regarding their “difficulties” in comprehending
and engaging in formal committed relationships.

So far we have reviewed some aspects of the DS positive emotional system, but it is time
to look to another DS definitory attribute, namely, their characteristic way of perceiving and
experiencing emotions.
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Figure 4.11. A model of how positive or negative expectancies in a romantic relationship affect attributions to
a romantic partner.

4.5. Down Syndrome and the
Negative Emotion Human System

As in the case of positive emotions (e.g., happiness, compassion, love, etc.), negative
emotions like hate, resentment, blame, and other negative affectivity deeply define the human
condition. The negative range of our emotion spectrum has historically been associated with
unpleasant situations, as well as to unfortunate affective experiences, and many research
studies on these emotions relate to dysfunctional or pathological emotional behaviour.
However, some benefits can be obtained from experiencing negative emotions, even in the
most unfavorable situations (see Bastian, Kuppens, Hornsey, Park, Koval, & Uchida, 2012).
The emotion of fear facilitates self protection and survival behaviour as well as adaptive
responses, blaming someone permits regulatory social interaction, etc. One might wonder
how is it that such an important emotional system could be constrained by atypical
development, specifically in the case of people with DS, where psychological vulnerability in
members of this population is associated with atypical negative emotional development. Let
us next introduce some brief academic concerns in this direction.
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4.5.1. Down syndrome: the Pain Case

“Mary (a child with DS) loves to make soap bubbles with her mouth. Even though she
knows this makes her sick since every time she does this she gets diarrhea, she always
looks forward for an occasion to obtain liquid soap from the kitchen to secretly bubble
every place she can.”

It is normal to see people look for enjoyable activities, but it is also common to observe
that whenever this enjoyment brings more cost than benefit, people desist or abandon the
supposedly enjoyable behaviour. Then why is it that many children with DS, like Mary’s case
described above, will not avoid injurious activities they enjoy? Is this the only result from an
inadequately handled behaviour? Or is this misbehaviour strictly related to their genetic
condition?

It has been observed that in terms of emotional information processing, most people with
people with DS differ from typical ones. Mainly, people with DS tend to have emotion
processing limitations over negative valenced information (see Chapters 2 and 3) but there is
some variability in the population on this limitation (Morales, 2010). It is unknown if this
unique emotional DS characteristic applies to emotional self-perception. For instance, it was
only until recently that many considered that people with ID (including people with DS) were
insensitive to pain, and that is their pain threshold was very high. However, a research study
carried over by Biersdorff (1994) that required family members and caregivers of persons
with ID to report their pain responses, observed that at least 52% of the sample with 1D
showed normal pain responses to averse stimuli. There were also reports of hypersensitivity
to pain (11%) and hyposensitivity (37%).

These academic reports help to debunk the “absence of pain attribute” typifying people
with ID (see Foley & McCutcheon, 2004). This is relevant to people with DS because they
constitute a population with ID with a higher probability of undergoing painful medical
interventions, and dismissing the false “painless” attribute helps to avoid unkind treatment
(Hennequin, Morin & Feine, 2000).

Nowadays, it is well known that human pain is a multidimensional, complex, subjective
experience that includes physical, cognitive and emotional factors that are difficult to explore
(Hadjistavropoulos & Craig, 2004; Guneli, Gumustekin, & Ates, 2010). Studying this
psychological phenomenon inside the DS population is a real challenge because describing
the intensity, severity and localization of a painful sensation is a key component, and
language or cognitive limitations often prevent either correct medical intervention or research
exploration (Foley & McCutcheon, 2004). To avoid any misconceptions: many people with
DS are capable of reporting pain, however, when they have to report localization or
explaining the nature or cause of it they tend to be imprecise, and sometimes fail to show the
physical expression corresponding to pain (Hennequin, Morin & Feine, 2000).

There are several hypotheses attached to the nature of people with DS’ apparent higher
pain threshold. Most of these hypotheses include explanatory factors of pain transmission
difficulties, problems with integration of pain information, even delayed motor responses (in
expressing pain), or a combination of these factors (Hennequin et al., 2000). No doubt, more
research about how pain mechanisms behave under the DS genetic condition will bring
quality of life improvements over their physical health, and more research is needed in this
area., Understanding pain from the psychological side is not an easy matter either.
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Multivariate aspects must be considered, and innovative research techniques must be
implemented to explore pain. For example, consider the case of psychological pain caused by
a friend’s transgressive behaviour. The way people with DS use positive or negative
information to blame someone who has committed an aggression against them may reveal
through blame judgments insights as to how they interpret painful situations. In order to better
understand the nature of their possible psychological pain, let us consider the following.

4.6. Moral Emotion and Down Syndrome: Some
Academic Remarks on Forgiveness and Blame

“I will never forgive Mike. He hurt me,
What he did to me is unforgiveable....
He is still my friend”.

Blame and forgiveness typify many of our life’s experiences as humans. We are all
constantly exposed to transgressions or we hurt someone else, and thus we feel resentment
and are willing to blame others, or to place blame on oneself. On the other hand we have the
capacity to forgive and to reconstruct a damaged relationship.

Forgiveness as suggested by its Latin connotation (for/donate) means to give something
to someone. To forgive implies to heal emotional wounds, reinstall trust and rebuild a broken
relationship (Makinen & Johnson, 2006). There are a variety of motivations behind forgiving
(empathy, moral reasons, love, etc.) and granting forgiveness can sometimes be achieved by
the presence or even the absence of sincere apologies from the aggressor (Paleari, Regalia &
Fincham, 2010), the aggression intentionality (Fein, 2001), the severity of the aggression’s
consequences (Lopez, 2011), or the personal proximity between the aggressor and the victim
(Girard & Mullet, 1997). Some other factors associated with forgiveness are: Victim
personality (sympathetic traits; McCullough & Hoyt, 2002), the ability to handle emotions or
emotional stability (e.g., Hodgson & Wertheim, 2007), and religiosity (McCullough, Bono, &
Root, 2005).

Less known about forgiveness is the impact of atypical development (e.g. DS) on the
process. This is a very recent research field. Seminal research on forgiveness and ID can be
observed in studies by Roge and Mullet (2011) who introduced the Information Integration
theory and its research techniques to exploration of the higher cognitive processing
underlying forgiveness and blame inside populations with ID.

Specifically, they presented aggression scenarios to people with autism. Regarding
forgiveness, intention and apology factors were considered, whereas scenarios judging blame
included intention and consequences. Results from this study showed that even when people
with autism used the factor of intention to blame someone in a way similar to that of typical
people, they did not weight it in the same way (they valuated it lower). Regarding
forgiveness, intention was not considered when judging if an aggressor deserved it or not.

On the same research line, Morales, Charles, Castro, Lopez and Mullet (2012) explored
the same cognitive integration information processes inside the DS population. They explored
how people with DS systematically integrate (through cognitive algebra) psychologically
valuated pieces of information related to blaming (such as intentionality and severity of
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consequences). To this end, Morales and colleagues (Mullet, Morales, Makris, Rogé &
Munoz-Sastre, 2012) adapted the Rogue and Mullets’ research instrument (2011) to be used
with study samples with DS. Here, scenario aggression contents were converted to auditive
stimuli and visual descriptions (comic style). Then the scale was revisualized for the test, and
given the title “moral frog” (see Figure 4.12).

As can be observed in Figure 4.12 each scenario describes a transgression that was either
intentional or accidental, with consequences that varied in severity (one of: not severe, middle
or severe). In total six different situations were considered, containing two levels of
intentionality (with and without intention) and three levels of consequences (none, moderate
and severe). The participant task was to listen to and watch each vignette and then assign a
level of blame to possible aggressor by using the frog’s jumps across a scale. Results showed
that people with DS are capable of using both pieces of information (intention and
consequences) and integrate them through information integration rules, to create blame
judgments (see Mullet et al, 2012).

SCENE1 SCENE 2 SCENE 3 SCENE 4

PAUL JOHN

Paul is listening to John,a classmate,  Johnaccidentally  John lifts the iPod from

music from his borrows the iPod from drops the iPod. the floor. The iPod is

iPod. Paul. broken. It cannot be
repaired.

how badly did John behave? What level of blame does John deserve?

= )

)
&
VERY BAD

Figure 4.12. An example of a blame scenario from a study carried out by Morales, Charles, Castro,
Lopez and Mullet (2012).

A follow up in this line of research (Morales, Lopez & Mullet, 2012) addressed factors of
intentionality (accidental or deliberate) as well as an apology factor (no apologies, indirect
apologies and direct apologies) to study how people with DS judge, and assign forgiveness.
Again, six different aggression scenarios were considered, using the same visual and auditory
stimuli, and moral frog scale. Preliminary results showed that in addition to considering
apologies as a relevant factor to forgiveness they also consider intention when determining
judgment on forgiveness. They use an additive rule to this purpose.

In general, preliminary results from both studies on blame and forgiveness suggest that at
least some members of the population with DS are capable of evaluating negative actions, to
weigh consequences, and to consider the intentionality of another’s behaviour, if they are
provided with appropriate contextual information. This capacity to understand how some
people may impose pain over other people reveals their capacity for empathy and self-
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protection, and adaptive social mechanisms to survive inside a social environment that
contains many challenges and risks.

4.7. A Brief Summary

As we have argued through this chapter, expanding our understanding of how positive
and negative emotion systems develop within atypical developmental conditions could have
profound implications on the way people with ID are perceived. It is clear that the presence of
DS involves more than a disability. Like many of the rest of us, members of the DS
population present strengths and vulnerabilities; these human characteristics frame unique
needs to love and to be loved, to search for happiness and even experience moments of
sadness. Our point in this chapter has been that academic guidelines provide unique
opportunities for improving their lives, either by re-conceptualizing old myths regarding the
way they signify their emotional life, or by empowering coping strategies to challenging
social environments via emotion education programs.
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Chapter 5

Future Directions in the Study of the
Down Syndrome’s Emotional World

Abstract

People with DS are a minority group that has to overcome many obstacles to get a
job, a dignified life or being considered by the community as a participant (Werner,
Corrigan, Ditchman & Sokol, 2012). As a matter of fact, for a long time their human
rights were not acknowledged nor even considered (Morales, 2013). A variety of factors
have contributed to this stigma. For example, it is common to reduce the whole person to
a single characteristic, that is, a genetic condition named Down syndrome. This
biological constraint has created and fostered a system of misbeliefs and
mischaracterisations that not only impose many limitations to members of this
populations but also upon parents and caregivers dealing with DS.

As we have been suggesting elsewhere in this book, current scientific understanding
about people with DS can be used to dismantle or demystify outdated beliefs about DS
intellectual and behavioural manifestations. No doubt that initial inquiries about the way
people with DS signify and emotionally experience life bring up more questions about
their psychological perceptions. By better understanding this psychological diversity we
empower institutions and people dealing with this syndrome to provide improvements
over the quality of their lives. To this end, let us reconsider the current academic status on
emotion and DS as well as some new research trends in this direction inside human
emotion theory research.

5.1. General Remarks about Emotion Research
Regarding People with Down Syndrome

Academic scrutiny on DS emotional system has recently begun, though in contrast to
other emotion research dealing with intellectual disability there are as yet too few research
publications. This makes difficult to characterize the emotional lives of people having this
syndrome. Indeed, most clinical approaches, as well as educational strategies dealing with
peoples with DS’ emotional life, are based on other 1D population characteristics. Even when
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the two populations share several cognitive and behavioural abilities, these communalities do
not imply equivalence and by no means can an equivalence be made between the entire DS
cognitive-emotional frame and populations with other IDs. Consequently, two immediate and
obvious demands emerge: First, more empirical research on emotion and DS such as are
presented in this book is needed. Second, as suggested by the National Disability Authority
(20024, b), people with DS must not only be allowed to participate in academic research but
they should also be encouraged to do so when this academic research is related to
improvements over their life quality. This guarantees an inclusive vision over factors that are
relevant to members of this population.

In order to be compliant with with this research view one might consider factors like a)
their complex emotional nature, b) their inherent definitory population characteristics, ¢) and
d) the existing methodological and theoretical development inside the field.

In terms of the DS emotional nature, we have already introduced some academic remarks
as well as some suggestion for future research, however, additional considerations can be
obtained from Points b, ¢, and d in the following section.

5.1.1. Research Considerations on Sample with DS Inherent
Characteristics

There are many research challenges whenever samples with DS are considered in studies
of emotion. First, historical factors typify this population as extremely vulnerable to non
ethical intentions (Edwards, 2000), and many are afraid they could be exploited, or abused as
has happened in the past in other research fields (e.g. the Willowbrook experiments: lacono,
2006; Nazi medical practices: McClimens & Allmark, 2011). Because of these unethical
approaches in the past to academic research, it is understandable why nowadays parents,
teachers and caregivers related to ID are not inclined to consider active participation in
academic research. Here, sensitivity, humane and well-intentioned research are initial steps to
sample inclusion. Some simple strategies to this purpose are:

e Practice listening to study participants’ concerns, as well as to any information from
parents or people who are responsible for their security.

e Take your time in describing the possible short, middle and long term gains to this
population when talking to participants, parents, teachers, etc. about the benefits.

e Respect the biological and psychological necessities of potential study participants,
and remember they are allowing us to enter inside their lives.

Some other simple and logical considerations can be presented (which are frequently
forgotten by researchers) to convince participants with ID to participate in scientific research.
In our experience it is complete respect for their human condition rather than just to their
syndrome that convinces people with DS and their relatives, teachers, etc., to participate in
scientific research. This in turn helps researchers to avoid any complications with their
experimental design.

On the other hand, do not forget to consider inherent DS cognitive constraints when
recruiting members of this population. This is a population characterized by a wide set of
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cognitive abilities (Tsao & Kindelberger, 2009; Edwards, 2000). This variability makes it
difficult to provide the same participation rank to every person with DS and researchers must
be carefully about possible effects on their results due to this. Here, if no exact
acknowledgment of cognitive functioning for every participant is achieved, then sample
inclusion should concentrate over those participants with higher cognitive performance
(McClimens & Allmark, 2011).

a) Theoretical Development

Since models or paradigms based on the concept of sickness (e.g. rehabilitation or
medical models) have permeated the psychological study of intellectual disability, most
research in this field has been carried out applying the concepts of loss or deficits.
Furthermore, the psychological concept of normality has had a profound impact over research
trends inside the ID field. For instance, not long ago, concepts like “subnormal” or “non
normal” were inappropriately used to define intellectual disability. These conceptualizations
have been central in maintaining a system of misbeliefs and stigmas attached to this
population (Morales, 2013). No doubt that better theoretical accounts other than the “deficit”
concept are needed to really understand the person living with a genetic constrained
emotional system

It is encouraging to observe a growing number of persons interested on understanding
people with DS’ human necessities. Take for instance that nowadays people in or connected
with this population are willing to talk about topics that were supposedly exclusive to typical
people’s concerns. Discussions about DS and love or emotional disorders like depression and
DS can be found on the Internet. These kinds of discussions were not even considered a
possibility in the past, and the goal now is to maintain this interest by providing new scientific
insights over the human conditions within DS.

A recent review of different academic digital bases (Psychology and Behavioral Sciences
Collection, Academic Search Complete, Education Research Complete, ERIC, MEDLINE,
Professional Development Collection, PsycARTICLES, PsycINFO, SocINDEX with Full
Text, eBook Collection) using combination of words like emotion, intellectual disability,
mental retardation, and Down syndrome resulted in 425 papers, of which only 39 were related
to emotion research and DS (direct measurement). Figure 5.1. graphically shows the range of
emotion topics considered in this last category.

18
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- . —
Emotion Emotion Emotion Emotion
experience expression perception regulation

Figure 5.1. Number of published scientific papers on DS and different emotions between the years 2000
and 2011.
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Each of these emotion topics (see table 1) encompasses a range of psychological
phenomena from central information processing (e.g., schemata activation, social scripts,

inference, etc) to peripheral information processing (e.g. face emotion recognition).

Table 5.1. Emotion topics distribution over four possible emotional dimensions

Emotional dimension

Topic

Number of
papers

Emotion experience

Emotion expression

Emotion perception

Emotion regulation

Motivation
Empathy
Friendship

1

Humour

Emotional development
Facial expression
Emotional responses
Emotional development
Affective expression

Facial emotion processing
Friendship

Emotional processing

Emotional attribution

Emotion interaction

Facial and vocal emotion processing
Emotional development

Effects of emotion profile on socio-cognitive
behaviour

Self-Perceptions

Pain

PP RPRPRPRPROWRRRERNNPR

Effects of mood on behaviour

Effects of emotion profile on socio-cognitive
behaviour

Emotional competence

Emotional aspect of Temperament

Affective expression

Emotional development

Emotional responses

Ll

PR R R RN

39

Note in both Figure 1 and Table 1 that most research papers relate to emotion perception.
An interesting fact about these papers is that more than 50% of them deal with face emotion
recognition. Unfortunately, no theoretical considerations for models relating emotion and DS
were found in these database searches.
Overall this digital academic search suggests that three lines of research have
predominated emotion and DS:

1. People with DS’s development and experience of emotion: This study area is
concerned with emotion regulation, the way emotion is experienced, and it mainly
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uses indirect sources of information to academic research (e.g. parents, teachers,
caregivers, etc.) (See Chapters 2, 3, 4).

2. The way people with DS perceive their own emotion: Here, academic scrutiny
concentrates on the way members of this population acknowledge and make
attributions regarding their emotional lives (see Chapter 4).

3. The way other people (e.g. parents, teachers, caregivers, etc.) perceive people with
DS’s emotional life: This research area regards other people’s attributions and
knowledge of the emotional life of people with DS (e.g., Humor, Reddy, Williams &
Vaughan, 2002; Reddy, Williams, & Vaughan, 2001; temperament, Nygaard, Smith
& Torgersen, 2002).

As may be recognized, this book has been concerned with point 1 (People with DS’s
development and experience of emotion) and point 2 (People with DS’s self perception of
emotion). We strongly believe this overview encourages new research trend lines to include
human and psychological peculiarities of this population into human emotion theory.

b) Methodological Development

Although scientific analysis of human emotion has recently begun, there has already been
time to develop a wide set of research instruments and methods to study it. Looking at the last
decade of DS study, there has been an increasing academic interest in developing scaling
methods, implementing standardized and non-standardized emotional face recognition tasks
(e.g., Facial recognition tests, Christensen, Riley, Heffernan, Love & MacLaughlin, 2002;
facial emotion categorization tasks, Leder, Schwarzer & Langton, 2003; the preferential-
looking technique, Mondloch, 1999), development of experimental tasks (e.g., affective
priming, Fazio, 2001), and other research techniques in order to explore the development of
emotion, and the way emotion is experienced and perceived by members of this population
(see Figure 5.2).

Methodological developments have been mainly focused on finding common behavioural
and psychological patterns inside this population in order to typify them and look for
intervention programs (clinical and educative). However, bear in mind what this book
proposes is an emphasis rather on developing research instruments to study diversity,
especially whenever DS emotion is considered.

Labeling Task
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Leined ¥ \l i } I q (oo | Emation-matching task
e b Emtionel experience 2 o (Y Emotional perception [ Standardized and | "
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Figure 5.2. Some research instruments used to study emotion and DS.
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5.2. Future Possible Research
Trends in Emotion and DS

In terms of emotion and DS we have only considered in this book a relatively few topics
(e.g. Love, happiness, forgiveness, hate, blame, etc.). By no means has research to date in
these emotion processes revealed all the emotional complexity of a person with DS, and much
more research is needed. However, have in mind that a strong emphasis has been made
through this book on considering ecological validity whenever research is conducted on
emotion and DS. Whether you are considering the way someone with DS expresses or
recognizes emotion faces, or how negativity is processed within social contexts, the
previously described academic research suggests that it is always necessary to consider
stimuli relevant to this population. For example, using DS faces in a face recognition
experiment, or testing using social situations relevant to cognitive ruled information
integration (e.g. framed by DS positivity or limitations on processing negative information).
At the end we strongly suggest that possible future directions on emotion and DS should
address the human condition and not the genetic condition or the intellectual disability
typifying this population.

In this spirit, the algebra cognitive technique considered (Chapter 4) allows introduction
of everyday situations framed by DS emotional considerations, and at the same time provides
a powerful analysis of higher cognitive processing participation over such social scenarios.
This is also the case for affective priming research and emotion face recognition. Complex
experimental designs with easy emotion identification tasks suitable to DS’ emotional
abilities, empowers theoretical development on emotion and DS. This is also true for emotion
categorization tasks considered on when defining Russells’ emotion circumplex. Overall,
these research methods offer an invitation to deepen our understanding beyond the current
academic status on emotion and DS, and thus foster positive impact of academic guidelines
over the quality of life in this population.

5.3. Telling the Story in a Nutshell

Science offers a window into a human condition that is typified by a particular way of
expressing, experiencing, and signifying emotion. Through these chapters we have considered
a diversity of uncommon research methods inside the study of intellectual disabilities and the
variety of emotion topics relevant people with DS’s emotional life (Figure 5.3). In particular,
we have discussed how initial academic research on DS was implicitly geared toward a
negative conceptualization of human variability (Chapter 1). This negative impression had a
profound effect on people with DS’s quality of life since this genetic variation was
conceptualized as a sickness or deficit and not as a life condition.
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Figure 5.3. A visual representation of some of the book’s main points.

Historically, we have struggled to understand what human variability means. By
considering the way people with DS express and experience emotion we have argued over
how nature can find another way to consciously signify life through emotion. In turn this
alternative way of emotionally experiencing life provides more insightful ideas about who we
are. Ongoing academic interest regarding the instances in which biological organisms
experience emotion, will certainly lead to the establishment of a set of principles of emotional
behaviour. Moreover, we will have a better understanding of the emotional similarities and
differences among different groups of our own species (including DS). To this end we have
introduced in this book some experimental approaches empowering scientific analysis on
emotion and DS (perception, expression, experience and emotional regulation; see chapter 2).
For instance by considering affective priming research we have discussed unique
characteristics typifying people with DS’s automatic processing bias and processing
limitations of negative and positive information (chapter 3). In short this academic scrutiny
suggests that not all people with DS process negative information the same way, that most
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study participants with DS showed a strong bias toward processing positive information—
similar in some instances to typical individuals’ preferences toward positivity. Most
interesting was the observation of a remarkable bias toward process familiar emotion faces
(DS faces).

However, regarding the DS processing mechanisms of positive information, it’s fair to
say that this cognitive-emotional system remains almost a complete mystery and that more
research is needed. Considering for instance our discussion on love and happiness from
Chapter 4, there is no doubt that these emotional topics are a major concern for people with
DS when coping with daily problems, and yet we know too little about them, especially if our
level of understanding is compared with what we know about these emotional dimensions
inside a typical population.

Academic remarks have been presented in this book which consider the human necessity
of people with DS to have romantic relationships and to experience love. This proposal is
supported by cognitive algebra studies in Chapter 4 showing that even considering that they
valuate potential romantic partner’s attributes in a different way from that of a typical person,
they use similar higher cognitive processing in selecting someone to love (e.g. using the same
information integration rule). This higher cognitive processing also seems to be present in
other mental activity (e.g. assigning blame).

The intention of this book is not to be a set of guidelines to be dogmatically adhered to
when considering the way people with DS feel and emotionally signify their lives. Rather,
academic considerations of a diversity of emotion topics have been discussed as an invitation
to explore new empirical directions, in order to push forward the current academic knowledge
and understanding of emotion and DS. Research tools are now available for this purpose and
we are on the verge of an academic breakthrough.
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Appendix A

Nowadays, a noticeable growing interest on DS in different academic fields can be
observed. One motivation underlying this attention is that this genetic condition comprises a
third part of intellectual disability cases (Hodapp, DesJardin & Ricci, 2003; Paterson &
Costa, 2005). In addition, life expectancy in this population has been increasing thus
demanding more understanding about the way in which members of this population are
participants in society, and their social concerns (cognitive competency, labor concerns,
social emotions, lifespan development, education, etc.). No doubt that a major advance in
understanding DS was the discovery of the genetic mechanism underlying this condition by
Dr. Lejuene in 1959. Let us discuss more on DS genetic mechanisms next.

The Same Origin but Different Paths

Engendering a new human being begins with a process called fecundation. Here, the
feminine and masculine gametes (sexual cells) join together to create the zygote (or fertilized
ovum cell) (see Figure A.1). After this union, a process named mitosis begins. This refers to
the process where the zygote duplicates itself until a new pluricellular organism is formed.
This kind of cellular division occurs only in non sexual cells or somatic cells and continues
throughout our lives, with our old cells replaced by new cells (Langman, 1981; Parker &
Kolthoff, 1977).

Before fertilization, germinative cells tend to experience chages through a process called
“meiosis” (I, and II). These transformations allow the spermatozoon to provide only 23
chromosomes and the ovule provide the other 23 chromosomes such that the new organisms
will contain 46 chromosmes. This is the number of chromosomes a typical human being has
in each cell. However, this is not always the case. A person may be born with less
(Autosomy: one less chromosome) or more chromosomes (Trysomy: Whenever there are
three chromosomes instead of two in any chromosomal pair). People with Down syndrome
are born with an additional chromosome number 21, that is, they have three chromosome 21.
It is for this reason that DS is also known as Trisomy 21 (it is not coincidence that the 21
day of the third month of every year is World Down Syndrome Day). In short, every person
with DSis born with 47 chromosomes. How is this possible?
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Figura A.1. Fecundation: The spermatozoon and the ovule provide 23 chromosomes each engender a
new unicellular organism, the zygote (cigotus). After the engendered cell is achieved through mitosis it
becomes a pluricellular organism.

Children cells

Well, the regular Trisomy 21 occurs as result of a distribution error, generally during the
female/male’s sexual cell production (spermatozoids or ovules). More specifically, during
meiotic division, either the spermatozoid or the ovule contributes an extra chromosome 21
(Figure A.2.). Most frequently it is the ovule that makes this contribution causes all of that
child’s cells to contain three 21 chromosomes instead of two (Jasso, 1991; Lambert &

Rondal, 1989; Stratford, 1998).

Masculine Feminine
Pro nucleus Pro nucleus
—>
Cell reproduction by
@@ ’ mitosis
~
Spermatozoon Ovule Nucleus from the T
new cell (cigotus)
L—»
Figure A.2. An example of regular trisomy 21.
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Pro nucleus Pro nucleus
>
Cell reproduction by
@@ > mitosis I
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Figura A.3. Trisomy 21 as the result of chromosome distribution error in the first cellular division.

Children cells

Children cells

As can be seen from Figure A.2., another possible genetic DS scenario is when a sexual
cell contributes an additional chromosome 21 during fecundation, provide as a result a new
cell with three 21 chromosomes. As a consequence, all the child’s cells will have trisomy.

Alternatively, a chromosome with no disjunction (neither of the chromosomes 21
separate adquately) during the first cellular division after fecundation also produces trisomy
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21 (Jasso, 1991). Thus all of the organism’s cells will have the same genetic condition (Figure
A3)

Another genetic process that leads to DS is known as Mosaicism. In this case, trisomy 21
occurs either at the time or after the second cell division that follows fecundation (Figure

A4).
~®

' @ (@
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Pronucleus  Pro nucleus Cell reproduction by

U CRSRO ©
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Figure A.4. Graphic display showing chromosome distribution error when a second cellular division
occurs after fecundation. Some portion of the cells will posses 47 chromosomes and some will only
have 46. This genetic constrained condition is known as mosaic DS.

Children cells

A third genetic process leading to DS is named translocation. In this case chomosome 21,
or part of it, is blended or translocates to another chromosome (e.g., 14, 22).

As a final comment, have in mind that no matter which genetic process underlies DS
acquisition, people with this syndrome are complete human beings having desires and life
aspirations. Their ability to live a full life depends on the support our society provides.
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