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Schizophrenia and Autism:
Let their Genes Speak

MARSHA D. SPEEVAK

Over the past several decades, laboratory genetics has evolved in pace withthe |NS|IDE
technological advances that influence everyday home life. Just as the camera,
telephone, and computer have morphed into today’s smart phones, clinical genet-  Editor’s Note 2
ics, cytogenetics, and molecular genetics have merged into a single practical field: 11,4 Advent of Facebook 7
clinical cytogenomics. Photomicrographs of chromosomes taken on 35mm filmand 314 its Impact on Mental Health
on digital cameras in the 1970s and 80s have been replaced by laser-scanned im-
ages of arrays of hundreds of thousands of bits of DNA, portrayed on screen as a
“virtual karyotype”. Manual and automated gel-based DNA sequencing have been
replaced by massively parallel sequencing (NGS, Next Generation Sequencing)
that can spew out the entire human genome (all 3 billion base pairs) in less than
a day. Deep phenotyping has replaced the gestalt of genetic diagnoses.
Information overload: the access to data seems to be outstripping our ability
to comprehend it. Thus, despite all of this technology, we still struggle to under-
stand many aspects of genetic disease. Among the most difficult and challenging
are the multifactorial diseases that result from genetic predisposition and the en-
vironment. In this article the biological, genetic, and environmental links between
schizophrenia and autism are explored.

Interviewing Skills 11

Genetics and Schizophrenia: Early observations

The genetic nature of schizophrenia was first studied in detail through analyses
of hospital and police records as well as twin studies in the early to mid 20th cen-
tury by Franz Josef Kallmann (1897-1965). In 1938, Kallmann reported a 19% inci-
dence of schizophrenia among offspring of an affected parent, and considered this
increased risk to be genetic. The risk to offspring is now estimated to be about
13% and the sibling risk about 16%." Although it was reasonable for critics to think
that these risks could be attributed to aberrant parenting, adoption studies (into
and out of schizophrenia families) show that the increased risk is indeed genetic.
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SCHIZOPHRENIA AND AUTISM continued from page 1

Genetics, Behaviour, and the Sex Chromosome

In some ways, genetics has a shady past when it comes to the study of abnormal
behaviour. Dr. Kallmann himself strongly supported the idea of sterilizing unaf-
fected relatives of schizophrenia patients to reduce the impact of this disease on
society. Another prime example was the stigmatization of the XYY male by ge-
netic researchers in the 1960s and 70s. Although the additional Y chromosome
was correctly thought to cause increased average height as compared to XY
males, it was incorrectly concluded that the extra Y caused violent criminal be-
havior. This assumption was eventually debunked through less biased studies,
which found only a slight increase in minor, non-violent crime that was solely
attributable to lowered intelligence.

In contrast to an extra Y chromosome, studies of patients with an extra X chro-
mosome (XXY males, XXX females) have more convincingly shown that the
extra X chromosome is associated with susceptibility to psychiatric disorders, in-
cluding autism and schizophrenia.? However, ascertainment bias is always a con-
cern, and due to the rarity of sex chromosome abnormalities in the general
population and increased ethical concern and vigilance regarding individual
rights to privacy, an unbiased prospective analysis of psychosocial issues associ-
ated with sex chromosome abnormalities is unlikely to be done in the foresee-
able future.

Autism and Schizophrenia: Different but Similar

Although frequently considered to be different psychiatric disorders, Autism
Spectrum Disorder (ASD) and Schizophrenia (SZ) have much in common. Both
have a population frequency of approximately 1.1% (ASD, 1.14%°; SZ 1.1%*). Both
diseases have similar hereditability, with similar sibling risks (16-20%). Both dis-
eases have delayed onset, and both are genetically heterogeneous with hundreds
of candidate gene loci discovered, many of which are common to both. Unlike typ-
ical genetic diseases that have a single causative mutation, ASD and SZ are com-
plex disorders, influenced by a variety of environmental factors. It has been argued
that the primary deficit for both conditions is social cognition, with autistic indi-
viduals interpreting the social context in an underdeveloped fashion, and schizo-
phrenia individuals experiencing it in an overdeveloped fashion.’

Delayed Onset and the Environment

Since SZ onset usually occurs in early adulthood, in theory there is ample op-
portunity to search for risk factors. However, few prospective studies exist that
have looked at this in an unbiased way. The NFBC (National Finland Birth Cohort
Study) of 1966 evaluated 12,000 subjects born in 1966 for risk factors for schizo-
phrenia. The strongest factors included parental psychosis (OR 4.1) and CNS in-

continued Y

PSYCHIATRIC WRITING WORTH READING

Marsha Speevak, PhD, is an assistant professor in the
Department of Laboratory Medicine and Pathobiology at
the University of Toronto. She is a staff cytogenomicist,
Credit Valley Site, Trillium Health Partners, and is the cur-
rent President of the Canadian College of Medical
Geneticists (CCMG).



SCHIZOPHRENIA AND AUTISM continued from page 3

fection (OR 3.7).° But the authors also found evidence suggesting that mild early
developmental delay was a predisposing factor as well. ASD presents at a much
earlier age than SZ and, as a result, there is less opportunity to evaluate the pre-
ventable environmental triggers that might influence onset. However, critical
maternal factors thought to increase the risk for ASD have been identified. These
include maternal infection, stress, and certain drug exposures.” Interestingly, au-
toimmunity has been separately linked to both autism and schizophrenia and it
has been suggested that variants in the major histocompatibility complex may
be somehow responsible. In fact, autoantibodies directed against neurotrans-
mitter receptors have been detected in people with schizophrenia.® Another pro-
posed mechanism of environmental influence is abnormal epigenetic regulation
of gene expression (DNA methylation and histone modification) and this has
been implicated in SZ as well as ASD.?

Cytogenetic Syndromes and Copy Number Variation

Schizophrenia and autism are well known to be associated with a number of cy-
togenetic syndromes, including Rett, William, and DiGeorge syndrome. Each of
these disorders is caused by a relatively large chromosomal deletion that usually
includes several linked genes. Each is defined by a predictable phenotype that
includes a specific set of intellectual and physical deficits, which earns them the
“syndrome” moniker. However, the genetic causes of isolated, non-syndromic
ASD and SZ are much more difficult to define. Recently, new discoveries about
the genetics of these disorders have been made through copy number analysis.

Copy number analysis is the study of the small genetic imbalances that are
present in each and every one of us. It is now recognized that copy number vari-
ation played a significant role in the evolution of our species. Copy number vari-
ants (CNVs) contribute uniqueness to the individual, affecting traits such as
resistance or susceptibility to disease. They can be very common or very rare, and
most are inherited in a direct, Mendelian fashion. In cases where the CNV is de
novo, or involves a gene or regulatory region of importance, it can be disease-
causing. Very recently, through the use of new DNA technologies, CNVs have
been found to be associated with a growing number of neuro-developmental dis-
orders, including intellectual deficit, specific language delay, and attention deficit
disorder. CNVs are also associated with SZ and ASD and, although many are de
novo, some are inherited from an unaffected, or a mildly affected, parent. These
include 15q13.3 deletion (including candidate gene CHRNA7) and the 1q21.1
deletion/duplication region.

One model for the study of the genetic link to SZ and ASD is the 22q11.2
deletion syndrome (22qDS). It is estimated that 23-27% of individuals with
22gDS have SZ or schizoaffective disorder and up to 50% have ASD.¥ Thus, it
is believed that the deleted segment contains one or more important SZ/ASD
susceptibility genes.' Many loci on other chromosomes have been identified
through copy number analysis as well as next generation sequencing. The most
interesting gene families are the Neuroligins and Neurexins. These are brain



SCHIZOPHRENIA AND AUTISM continued from page 4

specific cell adhesion molecules involved in synaptic connectivity and include
NRXN1, NRXN2, NRXN3, NLGN1, and NLGN4, to name a few.!2

Prefrontal and Orbitofrontal Cortex

Hierarchal expression patterns of specific genes are believed to be required for
proper brain development, and it has been proposed that abnormal expression
patterns during the prenatal and early postnatal periods result in altered behavioral
phenotypes.® Recently it was reported that 22qDS patients with more severe pos-
itive symptoms of SZ had increased cortical thickness in the right medial or-
bitofrontal cortex, a brain region critically involved in social cognition.*In another
recent study, nine autism candidate genes were found to have convergent activity
in the cortical projection neurons of the prefrontal cortex in middle pregnancy.'®
These coincidences lead to speculation that the foundation for SZ and ASD is laid
at various times during prenatal brain development and some of the critical action
takes place within the orbitofrontal cortex.

Summary

ASD and SZ are affected by many of the same genetic and environmental ad-
versities and appear to share the same neuro-developmental pathways. The fol-
lowing factors may be implicated in facilitating susceptibility to ASD and SZ:

1 A sensitized brain — minute perturbations in normal brain development at crit-
ical time periods, possibly brought on by maternal autoimmunity or flawed
epigenetic regulation.

2 A compilation of genetic error — abnormal copy number and sequence variants
additively disrupt genes that have roles in the development of the prefrontal
cortex.

3 An exacerbating environment — infection, drug interactions, or stress poorly
handled by the compromised genetic background.

Conclusion

The passage of time plays a very important part in the human condition. We un-
dergo a very long period of development, from the embryo through to young
adulthood. Our development occurs sequentially and interactively, physically
and socially with the world. Every step of the way, we are guided by our species-
dependent genetic makeup and by the sum of differences that make us individ-
uals. How we experience our lives is determined by our brain-managed
perception of the world. Perturbations in gene expression in the brain at certain
time points may be critical in altering how the autistic or schizophrenic prone
individual experiences the world in comparison to others. Identification of the
genetic susceptibility loci, the environmental triggers, and the specific windows
of time where concerted gene activity is critical, will hopefully one day lead to
opportunities for pre-symptomatic screening and prevention of schizophrenia
and autism before they take their toll on individuals and their families.
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Introduction

he advent of social media and the widespread use of wireless devices are re-

defining traditional relationships and personal interactions. This is especially
true for younger generations constructing their identities during the Internet Age.
Information is more accessible than ever before, and with this new access comes
a host of tertiary issues. This essay explores the nature of power dynamics in
Facebook friendships and its effects on mental health, more specifically the ways
in which Facebook is shifting self-perception and expectations of daily living. A
survey of the current literature surrounding Facebook and mental health in ado-
lescents is also examined, and suggests that the field of Psychiatry has an increas-
ingly important role in dealing with the effects of Facebook on mental health.

Facebook and the gaze of the other: a philosophical perspective

A Facebook profile is an online page in which its creator is able to construct a
virtual identity for him or herself — one that mirrors many facets of life from
school to employment, hobbies to interests, local to international travel.
Facebook is constantly encouraging its users to expand their profiles with the
addition of personal information. Apart from these staples, users can also post
pictures and status updates highlighting how they feel or what they are doing
at any given moment. These posts are then available to a user’s Facebook friends
for viewing and comment at their convenience. In this way, once information is
posted on Facebook, it is accessible to one’s Facebook friends at all times.
Compared to interactions in the physical world, this constant access changes
the power dynamics that exist in the online relationship between friends.

In the physical world, the power to leave a given interaction — to end it - is in
your control. On the Internet, however, your profile is still accessible to others
once you have physically disengaged from the interface. Constant access to your
posted information, both current and historical, removes the control available
to individuals in the physical world. By its design, Facebook has created a plat-
form on which the virtual self is constantly exposed, and thus the instances in
which a person can be judged increase as well. Simply put, on Facebook, the
gaze of the other is always present.

Individual awareness of scrutiny and judgment is not a novel concept.
Scholars have been contemplating the gaze of the other for centuries. In the
Middle Ages, religious scholars feared the ever-present gaze of the divine.
During the twentieth century, in Soviet Russia, Nazi Germany, and Vichy France,
individuals were subjected to the ever-present political gaze of the State. Jean-
Paul Sartre, a twentieth-century philosopher, describes the gaze of the other as
a constant source of self-doubt and judgment. For Sartre, the gaze of the other
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forces us to confront uncomfortable elements within ourselves, creating an ex-
istential angst that can, in its severest form, lead to suicide. Michel Foucault, an-
other twentieth-century thinker, uses the notion of the panopticon, a structure
in which the gaze of the other is always present, as a metaphorical analogy for
modern societies and their desire to control popular behaviours. Quite simply,
individuals have been familiar with surveillance and judgment for centuries.
What, then, makes the online experience any different?

Traditionally, the gaze of the other comes, in fact, from “the other” — a faceless,
nameless entity far away. On Facebook, however, the attention comes from peo-
ple whom you know, people with whom you interact in the physical world.
Suddenly, the judgment that one experiences becomes more familiar and im-
mediate. Moreover, could it be, now, that individuals are feeling judgment even
when isolated from other people? For children and adolescents in particular, the
constant feeling of being judged can have profound consequences on the sense
of self.

Furthermore, Facebook fosters an environment in which individuals are con-
tinuously updating their profiles to showcase their lives. The culture of Facebook
has evolved in such a way that this posting behaviour is expected. Though the
reality of daily life is often mundane, Facebook culture awards popularity to the
exciting and newsworthy. Users tailor their profiles to highlight their achieve-
ments, their outings, and their most glorious moments in an effort to gain social
validation. Facebook bombards users with notifications of wedding announce-
ments, travel pictures, graduations, and job promotions. Of course, this portrayal
is not strictly representative; in reality, one does not get engaged or promoted
every day. However, this virtual platform becomes part of the users’ daily reality
by virtue of their regular Facebook use, and creates false expectations of daily liv-
ing. One might wonder, “Everyone seems to be doing something or going some-
where, why is my life so stagnant?” This question can be detrimental to
populations in whom the sense of self is already vulnerable, for example, in ado-
lescents and individuals with depression and anxiety. As such, one would expect
the need for psychiatrists to increase in these populations as a result of regular
Facebook use.

Facebook and depression: a scientific perspective

The literature on the topic of Facebook and mental health is scarce; however, a
few studies have been conducted.

In a 2012 study from Eastern Europe, researchers investigated the relationship
between social networking and depression indicators in adolescents. 160 Serbian
high school students were asked to complete an anonymous questionnaire (BDI-
IT) to assess their level of depression. Students were also asked to self-report data
on height, weight, average time spent on social media, average time spent watch-
ing television, and average time spent sleeping in a 24 hour period. Interestingly,



researchers found a statistically significant positive correlation between time
spent on social media and BDI-II scores. As the number of hours on social media
increased, the severity of depression as indicated by the BDI-II score also in-
creased.!

Other studies are less conclusive. In 2013, 190 university students in the United
States took an online questionnaire to screen for depression, and engaged in a
weeklong “experience sampling method” period to assess their real time use of
social media. Researchers found no statistical correlation between clinical de-
pression and social media use. Overall, researchers concluded that counseling
parents on alleged “Facebook Depression” might be premature.? Of note, the pa-
tient demographic in this study was aged between 18 and 23 years; perhaps in
this older age group, the ability to deal with depressive triggers is better devel-
oped than in high school students.

Other studies explore depression disclosures on social media. In a 2011 study,
researchers analyzed 200 Facebook profiles belonging to university students for
self-disclosures that met the criteria for a DSM diagnosis of depression or a
major depressive episode.?> Of those profiles, 25% displayed depressive symp-
toms and 2.5% met the criteria for a major depressive episode. Interestingly,
Facebook users were more likely to reference depression if they received at least
one comment on a status update that displayed a depressive symptom.
Investigators also found that users who had posted their last status update more
recently (suggestive of increased Facebook use) were more likely to reference
depressive symptoms. The investigators interpreted this finding as a “help-seek-
ing behaviour.” Alternatively, we must consider whether increased posts by de-
pressed persons imply that they are using Facebook as another avenue in which
to express maladaptive automatic thoughts. We must also question whether in-
creased use of Facebook could be an exacerbating factor in their depression.
Nevertheless, investigators in this study suggested that, with more research,
Facebook could be used as an adjunct means of evaluating and possibly treating
depression.

The media has also reported on Facebook and mental health. In March of 2012,
The National Post reported research done by Larry Rosen, a professor of Psychology
at California State University, on the newly coined term “Facebook Addiction
Disorder.” Though not an official DSM diagnosis, FAD describes a state in which
users are afraid to disconnect from social media lest they “miss out” on important
online happenings.* Pending further research, FAD could be classified as an anx-
iety disorder or an addictive disorder.

In a press release by The Association for Psychological Science, researchers
Forest and Wood describe research assessing the content of Facebook posts from
users with high and low self-esteem. In their study, they found that individuals
with low self-esteem tend to view Facebook as a safe place to interact with others
due to the reduced risk of uncomfortable social situations. They also found that
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users with low self-esteem tend to post more negative comments and receive
less “likes” (a form of online validation). They concluded that, while individuals
with low self-esteem may feel safer disclosing information online, it might not
be to their advantage to do so.> These findings are very interesting in light of
the perspective offered by Moreno et al on Facebook disclosures of depression
and “help-seeking behaviour.”

Finally, in a clinical report published by the American Academy of Pediatrics,
Drs. O'Keeffe and Clarke-Pearson discuss the notion of “Facebook Depression,”
defining it as a depression that develops when preteens and teens spend “a great
deal of time on social media sites such as Facebook”.® They note that the “inten-
sity of the online world may be a factor that triggers depression in some adoles-
cents,” but do not offer any examples of elements that contribute to this intensity.
I propose that the notions discussed in the first part of this essay, namely, (1)
constant exposure and judgment of the virtual self, and (2) unrealistic expecta-
tions of daily living, are foundational to this online intensity.

Conclusion

Today, the only thing that can be said with certainty is that more research is
needed. As with any portal that increases access to information, Facebook has
both advantages and disadvantages. Further research will illuminate the ways in
which we can better harness its advantages while minimizing the risks associated
with excessive use. Although current evidence is insufficient to conclude whether
a causal or exacerbating link exists between Facebook and mental health issues,
expert opinion among psychologists and paediatricians indicates that Facebook
is impacting mental health. Thus, the role of Psychiatry in addressing this impact
will be increasingly important as Facebook use becomes more pervasive, especially
among adolescents.
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“Now these are questions we ask everyone. Simply routine questions.”

Papers are shuffled.

“Have you ever thought life wasn't worth living or thought of harming yourself?”

“No. I wouldn’t do that.”

"Again, just questions we ask everybody. Simply routine. And do you have any weapons in the house?”
“Oh no. No guns, if that's what you mean? I quess I have kitchen knives.”

Mouthing the words slowly while writing quickly: “No-guns-just-kitchen-knives. Right. What sort of kitchen knives?
Just routine questions, you understand.”

“Oh, just paring knives and bread knives, you know.”
“Paring-knives-and-bread-knives. Do you have any cleavers?”
“Like a meat cleaver? No, no.”

“We ask everyone. No-meat-cleever.” Pauses. “No, that’s not right.” Screwing up face while peering at handwriting and
cocking head to one side. “Cleaver with an ‘a’. Okay.”

Shaking head: “No, certainly no meat cleavers at home.”

"Any hunting rifles?”

“No. I said I have no guns in the house.”

“Right, right. Sorry.” Writing: “No-guns-at-all-in-the-home.”

Examining notes and scratching head.

“Do you have any blunt weapons in the house? We ask everyone.”

“Well...Idon't know. Nothing that was meant to be a weapon, I guess.”

“You mean you have objects that are used as weapons even though that was not the manufacturer’s intended purpose?”

“No, no. I don't use anything as a weapon. I meant I don't keep blunt weapons in the house, but I suppose my husband's paperweight
from Costa Rica could be a weapon, you see.”

“Have you been thinking about harming him with it?”

“No, no, never. It's just that it's heavy. I'm trying to think of blunt objects.”

“I need to know about weapons, not just any blunt objects. Lets keep on track. Any bats?”
“Baseball bats, you mean?”

“Baseball, cricket, especially cricket I guess — they're so heavy.”

“Our children’s old baseball bats are in the garage still.”

Writing and repeating: “Keeps-baseball-bats-in-garage.”

"Any bows?”

“Like bows and arrows?”

“Yes, but I'm just asking about bows right now, not arrows. Simply routine.”
Hesitating: “...No..."

“You know, long bows. Oh! What about a crossbow? Can be very lethal.”
“I've never seen a crossbow.”

“You know, you hold it like this...” Demonstrating. “...and it has a trigger.”
“Yes, I know what one is, but I don’t have one.”

“Good, good. I'm glad to hear it. Spears?”

continued Y

PSYCHIATRIC WRITING WORTH READING 11



INTERVIEWING SKILLS continued from page 11

“Spears?”

“Routine question. Is that a ‘no’?”

“Yes.”

“You have spears?”

“No, that was a ‘yes’ to not having any spears in the house.”

“Good, good. What about a flail?”

Agitated: "A what ?”

"A flail. You know, it's a handle with a chain attached and then an iron ball at the end with sharp spikes coming
out of it and you can whirl it around your head.” Demonstrating by making a motion like lassoing a cow. “Can
do a lot of damage.”

“I'd hardly be able to harm myself with a flail!”

With renewed concern: “Are you thinking of other ways?”

“No, no, it's just that you couldn't inflict damage on yourself with a flail.”

“You could on your husband though. You could use it instead of the paperweight from Puerto Rico.”

“Costa Rica.”

“Sorry.” Correcting notes from two pages back accompanied by loud shuffling of paper. "And where’s the flail
from? How'd you come to have a medieval flail?”

“I don’t have a flail. I've only just heard what it even is!”

“You seem to be a little upset. Is there something I can do to make you more comfortable? You understand

we ask everyone these questions? Here are some tissues.” Pauses momentarily.

“Do you have a blow gun?”

“I said I have no guns.”

“It’s not really a gun. More of a long straw you blow poisoned darts out of.”

“You couldn’t turn that on yourself anyway.”

"Any poisonous plants in the house?”

Confused: “l wouldn't eat them!”

“What about succulents?”

“Succulents?”

“You know cacti, that sort of plant. Routine questions.”

“I do have cactuses, but that seems irrelevant.”

“Not at all. It's cacti, by the way, not cactuses. Cacti. They're very sharp. Think of all those little prickles and
needles. Could be very dangerous in the wrong hands. What if one were to jam a cactus right into one’s face...”
Demonstrates as if thrusting a cream pie at self. “... Terrible damage. Disfiguring. You wouldn’t want that, would
you?”

Pauses.

“You seem quite agitated. I'm concerned if you were to return home right now, so I think it might be best if

I filled out a form saying you need to stay so we can ensure your safety.”
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