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Abstract

Neuropsychiatric disorders (NPDs) constitute a heavy

Baishidenge ~ WJP | www.wjgnet.com

burden on public health systems around the world
and studies have demonstrated that the negative
impact of NPDs is larger in Low and Middle Income
Countries (LMICs). In recent decades, several studies
have come to the understanding that genetic factors
play a major role in the risk for a large number of
NPDs. However, few neuropsychiatric genetics studies
have been published from LMICs. In this Editorial,
we discuss important issues impinging on advances
in neuropsychiatric genetics research in LMICs. It is
essential that scientists educate policymakers and
officials of funding agencies on the importance of
providing adequate funding for research in these areas.
Development of local well-supported research programs
focused on NPD genetics should be an important
asset to develop; it would facilitate the establishment
of sustainable research efforts that could lead to
appropriate diagnosis and specific, affordable and
feasible interventions in LMICs. It is important to point
out that research into the biological basis of human
NPDs is not only an academic effort reserved for a few
elite institutions in economically developed countries,
but it is vitally important for the mental health of
people around the world.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Neurogenetics; Psychiatric genetics; Mental
health; Neurosciences; Public health

Core tip: Neuropsychiatric Disorders (NPDs) constitute
a heavy burden on public health systems around the
world. Studies have demonstrated that the negative
impact of NPDs is larger in Low and Middle Income
Countries (LMICs). However, few neuropsychiatric
genetics studies have been published from LMICs. In
this Editorial, we discuss important issues impinging on
advances in neuropsychiatric genetics research in LMICs.
It is essential that scientists educate policymakers and
officials of funding agencies on the importance of
providing adequate funding for research in these areas.
Development of local research programs focused on
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NPD genetics should be an important asset to develop
in LMICs.

Forero DA, Vélez-van-Meerbeke A, Deshpande SN, Nicolini H,
Perry G. Neuropsychiatric genetics in developing countries: Cur-
rent challenges. World J Psychiatr 2014; 4(4): 69-71 Available
from: URL: http://www.wjgnet.com/2220-3206/full/v4/i4/69.htm
DOIL: http://dx.doi.org/10.5498/wjp.v4.i4.69

IMPORTANCE OF NEUROPSYCHIATRIC
GENETICS IN DEVELOPING COUNTRIES

Neuropsychiatric Disorders (NPDs) constitute a heavy
burden on public health systems around the world, as
they represent around 30% of the disability-adjusted
life-years associated to non-communicable diseases'".
Considering the severity and chronicity of some of
these disorders, such as major depression or substance
abuse, the annual costs of NPDs can be estimated at
several trillion dollars around the world™”. Furthermore,
studies have demonstrated that the negative impact of
NPDs is substantially greater in Low and Middle Income
Countries (LMICs), also called developing countries,
given their particular demographic, cultural and economic
conditions'. Until recently, the negative effect of some
NPDs on LMICs was underestimated due to a historical
emphasis on the study of infectious diseases.

In recent decades, the understanding that genetic
factors play a major role in the risk for a large number
of NPDs has increased”. Heritability ranges from 40%
to 80% for several major NPDs and hundreds of studies
have been published exploring genetic factors for NPDs,
mainly in populations of European descent™. However,
few neuropsychiatric genetics studies have been published
from LMICs". In this Editorial, we discuss important
issues impinging on advances in neuropsychiatric genetics
research in LMICs.

Why is basic genetic research necessary in LMICs?
Why not extrapolate findings from existing studies
from the rest of the world? Populations differ in their
susceptibility to diseases while disease prevalence differs
across populations. Replicability of genetic findings is
notoriously difficult and replicability across populations
is needed to identify “genuine” genetic associations'”.
Few examples of genetic studies of NPDs and related
endophenotypes in LIMCs are found, in a global
perspective; some led by local scientists and others led by
researchers from developed countries™ .

Research in mental health is a challenging task in
LMICs"" due to lack of resources and trained personnel.
The relative lack of local research infrastructure in many

LMICs arises due to cultural and economic factors
(poor funding sources, internal conflicts, general poverty
or massive external debt) and political aspects (lack
of vision about the importance of public funding of

Baishidenge ~ WJP | www.wjgnet.com
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research and innovation, for example). There is also a
scarcity of local human resources, which is more evident
in neuropsychiatric genetics: in addition to the need
for personnel with adequate formal clinical training
and experience, there is an urgent need for scientific
personnel with adequate research training and experience.

Research into biological basis of mental disorders
is a relatively recent scientific effort, in comparison to
other biomedical areas'”. Lack of awareness about its
importance is exacerbated in LMICs because of specific
cultural and educational factors, especially stigmam]. So, it is
important that laboratory-based researchers educate health
professionals, and the general public, on the relevance of
basic biomedical research into NPDs and the underlying
basic conceptspo]. Clinicians should understand that basic
research is a crucial way to understand mechanisms of
NPDs that could lead to discoveries for better treatments
and diagnosis strategies in the future. Well-planned and
organized collaborations between geneticists, psychiatrists,
neurologists and psychologists are vital”" to select
those pathologies to be studied, based on criteria such
as prevalence, severity and heredability. This is more
important in LIMCs because the knowledge gained
through genetic research may help health professionals
provide better care, given the difficulty of patient access
to advanced healthcare facilities. It is also essential that
scientists educate policymakers, officials of funding
agencies and advocacy groups, on the importance
of providing adequate funding for research on these
areas”. When results from research are available,
policymakers should create the mechanisms to improve
the identification of patients at genetic risk for suffering
NPDs and establish the means for consultation and
management once the symptoms appear.

It must be kept in mind that genetic epidemiology of
NPDs is not equal in all regions of the world, so scientists
should insist on having their own data. Development
of local well-supported research programs focused on
NPD genetics should be an important asset to develop;
it would facilitate the establishment of sustainable
research efforts that could lead to appropriate diagnosis
and specific, affordable and feasible interventions in
LMICs. Given that there is an international bias toward
research into genetics of specific disorders!”, researchers
from LIMCs should be able to study those NPDs of
high importance in their regionsmi. In addition to the
participation of scientists from LMICs in research
networks led by institutions in developed countries, a
consolidation of the collaborations between groups from
different LMICs would lead to additional advantagesm],
such as establishment of international research consortia
that could lead to studies with larger samples sizes.
Advances in genomics of NPDs will benefit the entire
humanity rather than one or other population group.

Finally, we suggest that scientists in developed cou-
ntries, especially those acting as peer reviewers of grant
applications and journals, should try to understand the
constant challenges that scientists in LIMCs face to carry
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out their research. It is important to point out that research

into the biological basis of human NPDs

(L1524 §s not only

an academic effort reserved for a few elite institutions in

economically developed countties, but it is vitally important
for the mental health of people around the world.
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Abstract

Dementia is a clinical syndrome with features of
neurocognitive decline. Subtypes of dementia include
Alzheimer’s, frontotemporal, Parkinson’s, Lewy body
disease, and vascular type. Dementia is associated with
a variety of neuropsychiatric symptoms that may include
agitation, psychosis, depression, and apathy. These
symptoms can lead to dangerousness to self or others
and are the main source for caregiver burnout. Treatment
of these symptoms consists of nonpharmacological and
pharmacological interventions. However, there are no
Food and Drug Administration-approved medications
for the treatment of behavioral and psychological
symptoms of dementia. Pharmacological interventions
are used off-label. This article reviews the current
evidence supporting or negating the use of psychotropic
medications along with safety concerns, monitoring,
regulations, and recommendations.
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Core tip: Dementia may present with neuropsychiatric
symptoms that may require pharmacological interventions.
Medications used for the behavioral symptoms associ-
ated with dementia are not Food and Drug Administration-
approved and hence are being used off-label in the United
States. The decision to start medications is based on a judi-
cious consideration of risks and benefits. The choice of the
agent should be guided by a thorough understanding of its
pharmacologic properties and safety profiles, concomitant
medications, and concurrent medical conditions. This article
reviews the current evidence for psychotropic medications
and presents recommendations with an algorithm for the
treatment of neuropsychiatric symptoms associated with
dementia.

Madhusoodanan S, Ting MB. Pharmacological management
of behavioral symptoms associated with dementia. World J
Psychiatr 2014; 4(4): 72-79 Available from: URL: http://www.
wjgnet.com/2220-3206/full/v4/i4/72.htm DOI: http://dx.doi.
org/10.5498/wjp.v4.i4.72

INTRODUCTION

Dementia is a clinical syndrome which includes a
heterogeneous group of disorders that lead to cognitive
decline in the absence of delirium'". Although the cognitive
decline is a core feature of dementia, this may be associated
with a variety of neuropsychiatric symptoms'!. These
symptoms are as follows: (1) affective and motivational
symptoms; (2) perceptual disturbances; (3) delusions;
(4) disturbances of basic drives; and (5) disinhibition
and inappropriate behaviors'!. A five-year study on the
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prevalence of these symptoms by Steinberg shows that
97% experienced at least one symptom, with depression,
apathy, or anxiety being the most frequent among these
symptoms'”. Although dementia is a heterogeneous group
with subsyndromes including Alzheimer’s, frontotemporal,
Parkinson’s, Lewy body disease, and vascular type,
and involving distinct pathologies and symptoms, this
article will focus on Alzheimer’s disease (AD) and its
pharmacological management. The pharmacological
management does not differ significantly except that in
Lewy body disease and Parkinson’s disease, the use of
antipsychotic medications can lead to worsening of the
Parkinsonian symptoms. These medications are generally
not advised in these conditions.

AD 1s a major cause of neurocognitive decline
with gradual progression of cognitive and behavioral
symptoms. Neuropsychiatric symptoms fluctuate
throughout the course and may be distressing to the
patient and caregiverm. This disease was first described in
1906 by Dr. Alzheimer™, as a cluster of symptoms that
included cognitive impairment and psychosis. Apathy
was consistently rated highest in symptom severity!,
Additionally, psychosis of AD, featuring symptoms of
delusions and hallucinations, agitation, and aggression
may be a distinct clinical entity with poor outcome',
Jeste ez al” published the diagnostic criteria for psychosis
of AD, which ate: (1) delusions and/or hallucinations
(auditory or visual) of 1 mo duration or longer and
are severe enough to cause disruption in patients’
and/or others’ functioning; (2) criteria for dementia
of Alzheimer type are met; (3) these symptoms have
not been present continuously prior to the onset of
symptoms of dementia; (4) criteria for schizophrenia,
schizoaffective disorder, delusional disorder, or mood
disorder with psychotic features have never been met;
and (5) symptoms do not occur exclusively during the
course of delirium and are not better accounted for by
another general medical condition or direct physiological
effects of a substance.

This is a clinically-oriented review meant for the
practicing clinician. We selected studies based on their
relevance to the topic.

MANAGEMENT

Management of the behavioral and psychological
symptoms of AD includes both nonpharmacological
and pharmacological interventions (Figure 1). Without
treatment, these symptoms can lead to a potential for
harm to self or others. Depression and apathy can lead
to poor self-care, and excitement and agitation may lead
to altercations or injuries. Paranoia may lead to seclusive
behavior and refusal of care.

Initial assessment includes a thorough history and
physical examination to identify antecedents and any
underlying medical conditions such as infections,
neurological insults, or medication changes which can
cause delirium. The target symptoms should be identified.
The justification for treatment will depend upon whether
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the benefits outweigh the risks.

Although this article does not cover the nonphar-
macological interventions, it is important to note that
these interventions should be employed as first-line in the
management of behavioral and psychological symptoms
of AD. When these measures fail, pharmacological
treatment may be considered.

PHARMACOLOGICAL INTERVENTIONS

Pharmacological interventions are necessary when
nonpharmacological interventions are unsuccessful,
symptoms are severe, or when patients present with
symptoms that meet the criteria for psychosis of AD.

Antidepressants

A meta-analysis of antidepressants for treatment of
agitation and psychosis in dementia showed reduction
in symptoms compared with placebo, with two studies
favoring sertraline and citalopram'”, A comparative study
of citalopram and risperidone did not show any statistical
difference in the treatment of agitation or psychosis
of dementia’. A more recent study of citalopram
for agitation in dementia again showed significant
improvement compared to placebo. However, this study
also revealed that patients in the citalopram group had
no significant improvement in activities of daily living or
use of rescue medication lorazepam, and was associated
with worsening of cognition and prolongation of QT
interval®. Although these medications have been shown
to be tolerated reasonably well, concerns include risk of
bleeding and vasospasm due to the blockade of serotonin
uptake in platelets and pulmonary endothelial metabolism
of serotonin'”,

Trazodone has been useful in the management of
agitation in dementia with partial success”. Two open
label studies on buspirone for agitation and aggression in
dementia suggested some benefit"™'", The first showed
significant dectrease in agitation scores at an average
dose of 35 mg/d. The second involved 16 dementia
patients with severe agitation and aggression and
showed significant improvement for 6 patients. A pilot
placebo-controlled study on trazodone and buspirone
suggested benefits for trazodone but not buspirone in
behaviorally disturbed AD patients'”. In a 12-wk open
label prospective study for efficacy of mirtazapine in 16
agitated patients with AD, Cakir ez o/ found significant
reduction in the Cohen-Mansfield Agitation Inventory-
Short form and Clinical Global Impression-Severity
scales (P < 0.001) between pre- and post-treatment.
There were no significant side effects or cognitive
worsening, The authors suggested that mirtazapine may
be an effective alternate for treatment of patients with
AD and agitation. However, thete are no controlled
studies or other studies to support or negate mirtazapine
use for this purpose!™"”.

Sedative-hypnotics

Benzodiazepines can be used for acute agitation. A
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Alzheimer’s disease with psychosis and behavioral disturbances ‘
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Figure 1 Algorithm for the treatment of behavioral and psychological symptoms of Alzheimer’s disease™”

from Psychiatric Times ©2014. AE: Adverse effect.

. Reproduced with minor changes, with permission
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systematic review showed no significant differences
between oxazepam, lorazepam, and alprazolam and other
psychotropics including thioridazine, haloperidol, and
olanzapinem. However, benzodiazepines are associated
with sedation and increased tisk for falls. Madhusoodanan
et al'” have addressed the safety concerns of benzo-

diazepine use in the eldetly in a previous publication.

Cholinesterase inhibitors and N-methyl-D-aspartate
receptor antagonists

Studies on cholinesterase inhibitors including donepezil,
rivastigmine, and galantamine have shown modest
improvements for behavioral symptoms. However, the
patient population in these studies generally had low
baseline Neuropsychiatric inventory (NPI) scores'"”.
Memantine did not achieve significant improvement in
agitation in a recent study among patients with moderate
to severe AD. However, it improved the cognition
compared to placebom

Mood stabilizers

There are mixed results regarding the use of divalproex
in the treatment of behavioral symptoms of dementia.
An initial study showed efficacy in treating aggressive
behaviors and agitationlzoj. However, this was not
replicated in a subsequent double-blind, placebo-
controlled studym. A recent review confirms that it is
ineffective in the treatment of agitation, and is associated
with adverse effects, such as sedation, falls, infection, and
gastrointestinal side effects™.

A systematic review that included carbamazepine,
valproate, gabapentin, lamotrigine, topiramate, and
oxcarbazepine, showed that only carbamazepine had
efficacy in behavioral and psychological symptoms in
controlled trials. Carbamazepine, however, is associated
with significant adverse effects including sedation,
hyponatremia, and leukopenia. It is also a strong inducer
of the enzyme CYP450 3A4,

Gabapentin showed improvement in several case
reports and open studies and was well-tolerated. However,
there are no controlled studies regarding the efficacy of
gabapentinmj.

There is insufficient data regarding lamotrigine and
oxcarbazepine use in dementia. Lamotrigine can cause
Stevens-Johnson syndrome, and the risk of this side
effect may be potentiated by combination with valproate.
Topiramate may have adverse effects on cognition and is
not recommended™”.

Antipsychotics
Conventional antipsychotics were widely used for
managing the behavioral and psychological symptoms
of dementia until the advent of second-generation
antipsychotics.

Efficacy of conventional antipsychotics had been
established by controlled studies”. Unfortunately, these
are also associated with setrious cardiovascular and anti-
cholinergic adverse effects, extrapyramidal symptoms,
and tardive dyskinesia. The occurrence of extrapyramidal

Baishidenge ~ WJP | www.wjgnet.com

75

symptoms may lead to decreased mobility, increased risk
for infections, falls, the need for personal care, nursing
home admission, and increased mortality risk®>**.
Atypical antipsychotics are the most widely used class of
psychotropic medications in the treatment of behavioral
and psychological symptoms of dementia. The Clinical
Antipsychotic Trials of Intervention Effectiveness-
Alzheimer Disease study (CATIE-AD) showed benefits
of risperidone and olanzapine on the NPI total score.
However, there was high rate of discontinuation due to
adverse effects™. Quetiapine was shown to have limited
efficacy on symptoms which may have been related to the
low doses prescribed. Overall, treatment in the CATIE-AD
study did not result in improvement in functioning, care
needs, or quality of life. Atypical antipsychotics were also
associated with worsening of cognitive function compared
to placebo[zg]. A meta-analysis of atypical antipsychotics
for aggression and psychosis in AD showed improvement
in aggression with risperidone and olanzapine. Risperidone
also improved psychosis. However, both rispetidone and
olanzapine had higher rates of serious cardiovascular
events, and extrapyramidal symptoms®”.

Risperidone is the best studied of all the atypical
antipsychotics used for behavioral and psychological
symptoms of dementia and its efficacy has been established.
It has minimal sedation, less weight gain, and fewer
metabolic and anticholinergic effects compared with
olanzapine and clozapinepo]. Adverse effects include dose-
related extrapyramidal symptoms, hyperprolactinemia,
osteoporosis, orthostatic hypotension and its attendant
fall risk, and metabolic adverse effects. A long-acting
injectable formulation is available. A study on relapse risk
showed that discontinuation of risperidone among AD
patients with psychosis or agitation was associated with
increased risk of relapse™.

Olanzapine was shown to decrease psychosis and
behavioral symptoms but is associated with significant
adverse effects which include sedation, weight gain,
metabolic syndrome, orthostatic hypotension, extrapyramidal
symptoms, and anticholinergic effects™. Olanzapine
is also available in both short-acting and long-acting
intramuscular formulations. The long-acting injectable
preparation may be associated with post-injection
delirium sedation syndrome; hence it is advised that the
patient be monitored for 3 h post-administration'™”.

A placebo-controlled study did not establish the
efficacy of quetiapine at mean daily dose of 100 mg/d
for psychotic symptoms, though it showed improvement
in secondary measures of agitation™. A more recent
placebo-controlled study suggests efficacy at 200 mg/d
in the treatment of agitation; and the 100 mg/d group
did not differentiate from placebow. Another study
comparing quetiapine to risperidone showed that low
doses (mean doses quetiapine 77 * 40 mg/d, risperidone
0.9 £ 0.3 mg/d) are equally effective™. Quetiapine
has negligible extrapyramidal symptom risk, minimal
anticholinergic effects, and fewer metabolic adverse
effects”. The main concerns include sedation and
orthostatic hypotension. Quetiapine is also available in
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extended-release formulation. A study comparing the
tolerability of immediate and extended release formulations
for dementia patients with psychosis or agitation showed
similar results for doses up to 300 mg/ drn

Aripiprazole showed modest improvements in psychosis
and agitation in placebo-controlled clinical trials™. Tt is
generally well-tolerated with the most reported adverse
event being mild somnolence. This was not associated
with falls or accidental injury. No clinically significant
electrocardiogram abnormalities or weight changes were
seen”™. It is available in both short-acting and long-acting
intramuscular formulations. A placebo-controlled study of
the short-acting formulation of 10 mg to 15 mg in divided
doses in dementia patients suggests that it is efficacious for
acute agitationw. There are no studies regarding the long-
acting preparation in this connection.

There are no controlled trials of clozapine for patients
with behavioral and psychological symptoms of AD.
It has a lesser risk of extrapyramidal symptoms and
tardive dyskinesiam]. Adverse effects include serious
agranulocytosis, decreased seizure threshold, myocarditis,
metabolic effects, weight gain, and orthostatic hypotension.

The efficacy of the newer atypical antipsychotics
including ziprasidone, paliperidone, asenapine, and
lurasidone has not been established in controlled trials
for patients with behavioral and psychological symptoms
of AD. These medications have been used for mood and
psychotic disorders in the elderly, and may be associated
with more favorable metabolic profile. Adverse effects
include extra pyramidal symptoms, akathisia, sedation, and
prolongation of the QT interval. Further studies are needed
to establish the efficacy of these drugs in the treatment of
behavioral and psychological symptoms of AD.

DISCUSSION

AD with behavioral and psychological symptoms can be
difficult to manage, often leading to caregiver burnout.

A study on institutional placement of dementia patients
shows that the predictive factors include caregiver’s
depression and patient’s behavioral Changew. The severity
of symptoms in institutionalized patients is higher than
those in the community, based on our clinical experience.
Pharmacological interventions are frequently used in the
institutional settings.

Management of behavioral and psychological symptoms
of AD involves a complex interplay of factors that
include severity of acute symptomatology, medical co-
morbidities, concurrent medications, and even caregiver
interactions. Further compounding this dilemma is the
non-approval status of any medication by the Food
and Drug Administration (FDA) for the treatment of
these symptoms. Therefore, medications are used off-
label, and each one carries its own risk and benefits. In
the United Kingdom, Australia, and Canada, risperidone
has been approved for psychosis and dementia by their
administrative agencies for drug use ™,

In April 2005, an analysis of 17 placebo-controlled
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studies in dementia patients led to the FDA black box
warning of increased mortality risk and cerebrovascular
accidents in elderly patients treated with atypical
antipsychotics for behavioral disturbances associated
with dementia™. The analysis showed a mortality rate
of 1.6 to 1.7 times that of placebo. The causes of death
were varied. Use of these medications for dementia-
related symptoms decreased especially in the nursing
homes as the federal regulations require appropriate
documentation, minimal effective dose, and attempts
at gradual dose reduction. The residents should be free
from unnecessary medications, excessive dosages, and
duration. Further studies on antipsychotics and mortality
have provided additional information. Some studies
confirmed an increased mortality risk, and others did not
(Table 1). Of note, additional studies have focused on
specific factors that may be confounding variables for the
mortality risk as detailed below.

Kales ¢ a/*” in an outpatient study comparing the
mortality risk of different psychotropics suggested that
haloperidol had the highest risk in the first 30 d and
quetiapine the lowest. Additionally, the highest mortality
risk for risperidone, olanzapine, quetiapine, and valproate
1s in the first 120 d of use. Lopez ez al’ in a long-term
study adjusted the covariates and found that neither the
nursing home admission nor mortality were linked to the
use of antipsychotic medications. However, the presence
of the psychiatric symptoms-including psychosis and
agitation, was associated with increased mortality and
nursing home admission. A study by Gardette e¢7 al”
suggests that dementia severity played an important
role, and antipsychotic use was not an independent risk
factor for mortality when cognitive status was included
in the multivariate analyses. In a large prospective study,
Arai et al™ presented their initial findings which showed
no statistical difference on mortality among patients
receiving antipsychotics and not receiving antipsychotics.
Studies which either support or negate the mortality risk
of antipsychotics are included in the table (Table 1).

An algorithm based on the recommendations below
has been included (Figure 1). The algorithm describes
the critical elements in the diagnostic assessment of
Alzheimer’s disease with psychosis and behavioral
disturbances, through various interventions, and facilitates
understanding of the management of this condition.

As discussed, the decision to start a patient on
medication for behavioral and psychological symptoms
of AD is based on a judicious consideration of risks
and benefits. Although, not a scope of this article, we
must emphasize that nonpharmacological interventions
must be attempted first, and medications be used only
if these measures are unsuccessful or the symptoms
are too severe. Potential benefits have to be weighed
against the risk of serious adverse effects. Appropriate
documentation of the potential danger to self or others
helps in the decision to start psychotropic medications.
Morteover, it is also important to discuss with the patients
and/or family, when possible, about the risks, benefits,
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Table 1 Comparison of studies supporting or negating the mortality risk of antipsychotic medications

[491

Ref. Type Population Comment

Schneider et al™ Meta-analysis; n = 5110 Mixed Analyses of survival and causes of death needed; MR increased

Suh et al™! Prospective 1-yr study; n =273 ~ NH patients MR not increased

Raivio et al™ Prospective 2-yr study; n =254  NH patients Very frail patients; restraints increased risk of mortality; MR not increased
Ballard et al™ Randomized, placebo-controlled, NH patients MR increased

1-yr study; n = 165

Gardette et al™ Prospective cohort 3.5-yr study; n
=534
Gisev et al®™ Population-based cohort 9-yr  Outpatients
study; n = 332
Huybrechts et al®™  Population-based cohort 180-d ~ NH patients
study; n = 75445
Kales et al! Retrospective cohort 180-d study; ~Outpatients
n = 33604
Langballe et al®  Retrospective cohort 6-yr study; n  Outpatients
= 26940
Lopez et al™ Prospective cohort 22-yr study ~ Outpatients
with 4.3-yr follow-up; n = 957
Arai et al'™ Prospective cohort 10-wk study; 7 Mixed

= 6000

Outpatients Medications not independent predictor for mortality when adjusted for dementia

severity; MR increased

Highest risk in patients with baseline respiratory disease; MR increased

MR increased

Highest risk with haloperidol; MR increased

Limited adjustment in analysis; diagnosis based on prescription of antidementia

drugs; MR increased
Psychiatric symptoms increases risk of mortality; MR not increased

Preliminary finding; MR not increased

Reproduced with permission from Psychiatric Times ©2014. NH: Nursing home; MR: Mortality risk.

goals, and alternatives of treatment. It is useful to
document this discussion along with any comments or
apprehensions. Medications should be started at low
doses and titrated slowly and carefully.

For mild to moderate symptoms in the absence of
psychosis, we recommend a trial of antidepressants
(citalopram or sertraline) or cholinesterase inhibitors
(donepezil, rivastigmine, galantamine). Mirtazapine
and gabapentin have lesser degree of evidence, with
positive results based on open-label studies and case
reports. Though carbamazepine has shown efficacy, it
is not recommended as a first line treatment because
of its tolerability profile. Valproate has conflicting data
supporting its efficacy and comes with significant side
effects, though it remains widely used.

For moderate to severe symptoms, or in the presence
of psychosis, antipsychotics may be used. Atypical
antipsychotics are preferred as the initial choice. Risperidone
is the most studied option, studies also support the use of
olanzapine, quetiapine, and aripiprazole.

The choice of the agent should be guided by a
thorough understanding of its pharmacologic properties
and safety profiles, concomitant medications, and
concurrent medical conditions. Drug interactions should
be carefully considered. Parameters should be monitored,
including chemistry panel, lipid profile, glycosylated
hemoglobin, body mass index and waist measurements,
electrocardiogram, and therapeutic blood levels when
appropriate. Patients may be followed within a week to a
month of starting treatment in the nursing home setting,
or more often as needed.

Behavioral and psychological symptoms of AD
typically wax and wane and attempts to taper medications
is recommended. However, in patients with severe
symptoms who responded to antipsychotics, withdrawal
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of medications should be done with careful consideration

as it may associated with the risk of relapsem.

CONCLUSION

Behavioral and psychological symptoms are common
in patients with AD. These symptoms can be difficult
to manage. Thorough assessment is needed with careful
consideration of the risks and benefits of medication
treatment. Nonpharmacological intervention should be
attempted first. Where symptoms are mild to moderate,
antidepressants, cholinesterase inhibitors, and mood
stabilizers may be used. For severe symptoms or
with psychosis, atypical antipsychotics are preferred.
Medications come with significant potential for adverse
effects. Regular assessments for possible tapering and
discontinuation are recommended. Further studies
are needed for investigating better options in the
pharmacological management of these symptoms and
the safety concerns.
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Abstract

We review preclinical and clinical evidences strongly
suggesting that memantine, an old drug currently
approved for Alzheimer’s dementia, is an effective
treatment for acute mania and for the prevention of
manic/hypomanic and depressive recurrences of manic-
depressive illness. Lithium remains the first line for the
treatment and prophylaxis of bipolar disorders, but
currently available treatment alternatives for lithium
resistant patients are of limited and/or questionable
efficacy. Thus, research and development of more
effective mood stabilizer drugs is a leading challenge for
modern psychopharmacology. We have demonstrated that
21 d administration of imipramine causes a behavioural
syndrome similar to a cycle of bipolar disorder, /.e.,
a mania followed by a depression, in rats. Indeed,
such treatment causes a behavioural supersensitivity
to dopamine D2 receptor agonists associated with
an increase sexual activity and aggressivity (mania).
The dopamine receptor sensitization is followed, after
imipramine discontinuation, by an opposite phenomenon
(dopamine receptor desensitization) and an increased
immobility time (depression) in the forced swimming
test of depression. Memantine blocks the development
of the supersensitivity and the ensuing desensitization
associated with the depressive like behavior. On the
basis of these observations we have suggested the use
of memantine in the treatment of mania and in the
prophylaxis of bipolar disorders. To test this hypothesis
we performed several naturalistic studies that showed an
acute antimanic effect and a long-lasting and progressive
mood-stabilizing action (at least 3 years), without
clinically relevant side effects. To confirm the observations
of our naturalistic trials we are now performing a
randomized controlled clinical trial. Finally we described
the studies reporting the efficacy of memantine in manic-
like symptoms occurring in psychiatric disorders other
than bipolar. Limitations: A randomized controlled clinical
trial is needed to confirm our naturalistic observations.
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Conclusion: We believe that this review presents enough
pharmacological and clinical information to consider the
administration of memantine in the treatment of bipolar
disorders that no respond to standard mood stabilizers.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Memantine, blocks the development of the
supersensitivity of dopamine receptors caused by
antidepressants and the ensuing desensitization
associated with the depressive like behavior. On the
basis of these observations we have suggested the
use of memantine in the treatment of mania and
in the prophylaxis of bipolar disorders. To test this
hypothesis we performed several naturalistic studies
that showed an acute antimanic effect and a long-
lasting and progressive mood-stabilizing action (at least
3 years), without clinically relevant side effects. To
confirm the observations of our naturalistic trials we are
now performing a randomized controlled clinical trial.
Finally we described the studies reporting the efficacy
of memantine in manic-like symptoms occurring in
psychiatric disorders other than bipolar.

Serra G, Demontis F, Serra F, De Chiara L, Spoto A, Girardi
P, Vidotto G, Serra G. Memantine: New prospective in bipolar
disorder treatment. World J Psychiatr 2014; 4(4): 80-90
Available from: URL: http://www.wjgnet.com/2220-3206/full/
v4/i4/80.htm DOI: http://dx.doi.org/10.5498/wjp.v4.i4.80

INTRODUCTION

Mood disorders are one of the leading causes of morbidity,
disability and premature mortality contributing for about
50% of the non-fatal burden of mental disorders®. Bipolar
disorder (BD) has a lifetime prevalence of approximately

5%. Eighty-three percent of BD cases are classified as
>5[3]

“seriously severe” and 17.1% as “moderately severe
Prophylaxis of manic-depressive illness aimed at
preventing recurrences of the vatious phases is a leading
clinical and research challenge for contemporary psycho-
pharmacotherapy. With the exception of lithium, it
has been difficult to find robust evidences for effective
and long-term mood-stabilization in patients with
bipolar disorder treated with currently approved mood-
stabilizers such as lamotrigine, aripiprazole, olanzapine
and quetiapinem. Most antipsychotic drugs and the
anticonvulsants carbamazepine and valproate, are currently
used for acute manic or mixed-states but lack regulatory
approval for long-term prophylaxis. Antidepressants lack
evidence of substantial long-term preventive effects™,
All of these treatments, as well as others sometimes
used on an empirical or “off-label” basis, appear to
remain incompletely effective, alone or in combinations
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and patients with bipolar disorder remain unwell in
approximately half of their time even with currently
available treatments™”. Moreover, approximately three-
quarters of this unresolved morbidity is depressive,
dysthymic, or dysphoric”’”.

These considerations highlight the urgent need for
more effective treatments that can provide long-term
protective effects in patients with bipolar disorder,
especially for depressive phases of the disorder that are
closely associated with disability, substance abuse, and
premature mortality.

MEMANTINE

Memantine is a NMDA receptor blocker in clinical use
since 1982. Its pharmacological profile is well known and
has been extensively described®™".

DOPAMINE AND THE NEUROBIOLOGY

OF BIPOLAR DISORDER

In 1965 Schildkraut'"” proposed the first neurobiological
hypothesis of depression, suggesting that depression
could be due to a dysregulation of serotonin and
noradrenaline function, but not dopamine.

The first observation suggestive of an involvement of
dopamine in the mechanism of action of antidepressants
and in the pathogenesis of mood disorders has been
reported by Serra e ™. A great deal of pharmacological
evidence and clinical observations, confirming the important
role of dopamine in the therapeutic effect of antidepressants
and in the pathogenesis of mood disorders, has been
reported in the last decades” ™.

Moreover, a large body of clinical evidences has been
accumulated indicating that antidepressant treatments can
induce episodes of mania/hypomania, not only in bipolar
but also in unipolar patientsm’m. In a recent meta-analytic
review Tondo e a/”” reported a rate of antidepressant-
induced switching of 12.5%.

Early reports of a possible link between this effect
of antidepressants and the induction of a rapid cycling
course of bipolar disorders were made by Kukopulos
et al” and Wehr et a/*”. The term rapid-cycling bipolar
disorder was coined by Dunner ¢z o/ in 1974 to identify
lithium non-responders (further research has confirmed
that rapid cycling is a factor of poor prognosis).
Although some controversies exist™ ', it is now accepted
that antidepressants can induce mania/ hypomanjalzs] and
rapid-cycling bipolar disorder™. In keeping with these
observations Ghaemi®” suggests viewing antidepressants
as “mood destabilizers”. Since 1990 we and other groups
re-evaluated the effect of chronic antidepressants on
dopamine receptor sensitivity and observed that chronic
antidepressant treatments sensitize dopamine D2 receptors
sclectively in the dopaminergic reward system, supporting
the hypothesis that an increase activity of this system
could underlying both the therapeutic effect and the

ability to cause mania/hypomania of antidepressants” ",
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Thus, the dopamine receptor sensitization induced
by antidepressant should be considered a useful animal
model of mania. In fact, it fulfils the McKinney e¢# al™
criteria to validate 2 human mental disorder animal model:
it resembles the condition it models in its aetiology,
biochemistry, symptomatology and treatment. The model
is induced by the same treatment that can induce mania
in humans, is associated with an increase dopaminergic
transmission and, like other models of mania, with an
increase protein kinase C (PKC) activity™, which appear
to be associated with mania. The animal behaviour
showed an increase sexual activity™* and aggressivity
(unpublished results), manic symptoms that can be easy
observed also in rats. Finally it is sensitive to treatments
that seem to have an antimanic effect in humans.

ANTIDEPRESSANTS INDUCE A
“BIPOLAR-LIKE” BEHAVIOR

According with clinical observations™ D’Aquila ez al*™
recently reported that the supersensitivity of dopamine
receptors induced by antidepressants is followed, after

4 wk of imipramine discontinuation, by a reduced
sensitivity of these receptors and a behavioural syndrome
that mimics depression in humans.

Antidepressant induced manic episodes in humans
and dopamine receptor sensitization should be considered
not a mere iatrogenic phenomenon but the intensification

[38:41,49,50]

of a spontaneous underlying hypomanic process. In fact,
the conversion from unipolar to bipolar course induced
by antidepressants persists also after the discontinuation
of antidepressant treatment, suggesting that these drugs
anticipate a natural phenomenon.

FAILURE OF LITHIUM,
CARBAMAZEPINE AND VALPROATE
TO PREVENT DOPAMINE D2 RECEPTOR
SENSITIZATION
25

As observed in numerous studies in humans for mania™”,

we observed that cutrently used mood-stabilizers does
not block the behavioural supersensitivity to quinpirole
induced by antidepressants in rats” 7,

THE ROLE OF NMIDA GLUTAMATE
RECEPTORS IN THE SENSITIZATION
PHENOMENON AND ANIMAL MODELS
OF MANIA

The stimulation of the NMDA glutamate receptor is
required in the reverse tolerance (or sensitization) to

psychostimulants that results in manic-like behaviors in
animals and humans, particulatly for amphetami e

. 60 . 61-64 . 5,66
rnethylphemdate[ | cocaine!™ ", apornorphme[6 % and

. . . 67,68 . . 69 . 70,71
other dopamine mimetics’®™™, nicotine!™, morphlne[ 7
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1[72—741 [58,75]

and ethano , and some kind of stress

Incidentally, it is worthy to recall that the sensitization
(also called reverse tolerance) to psychostimulants
(amphetamine-cocaine) result in manic-like behaviors in
animals and in manic-like syndromes in humans (indeed,
the so called “amphetamine psychosis” considered for a
long time as “paranoid schizophrenia”, can be considered,
according with the more recent nosography, a manic

episode with psychotic symptoms).

ANTIDEPRESSANT-INDUCED DOPAMINE
D2 RECEPTOR SENSITIZATION REQUIRES
NMDA RECEPTOR STIMULATION

The effects of antidepressant treatments on dopamine
receptors are antagonized by MK-801, a non competitive
NMDA receptor blocker!*" suggesting that such
phenomenon is mediated by NMDA receptor stimulation.

These findings led to hypothesize that the blockade
of NMDA receptor could be effective in the treatment
of mania and in the prevention of the recurrences of
bipolar disorder™.

MEMANTINE FOR BIPOLAR DISORDER:
PHARMACOLOGICAL RATIONALE

Memantine prevents not only, like MK-801, the increased
sensitivity to the selective Dopamine D2 receptor stimulants
observed after 21 d of imipramine administration, but also
the following desensitization and the associated depressive-
like behaviot™. A reduction of manic-like behaviour in
animals has been observed also by Gao e al"".

Moreover, Memantine, among the NMDA receptor
blockers, posses the unique ability to prevent the excitotoxic
effect of glutamate NMDA receptor stimulation without
interfere with the normal synaptic activity. Indeed, by
blocking the extracellular NMDA receptor without
affecting those inside the synapse, memantine antagonizes

the excitotoxic effect due to the excessive stimulation of the
NMDA receptor, preserving the normal synaptic function.
This effect results in a very potent neurotrophic action
and makes memantine the most promising neurotrophic
drug[gzl.

Thus, memantine may act as antimanic and mood-
stabilizer by: (1) Preventing dopamine receptor sensitization
(mania) and the ensuing desensitization (depression); and
(2) Blocking extracellular NMDA receptors. The NMDA
receptor blockage should not only suppress mania but
also prevent the excitotoxic effect due to their excessive

B and, as a result, the

stimulation associated with mania
cellular loss and/or atrophy, which seems to undetlying the
depressive phase of the disorder™

The prevention of neurodegeneration, the increased
expression of neurotrophic factors and the promotion of
adult neurogenesis are considered to play a key role in the
clinical effect of lithium, the gold standard antimanic and

mood-stabilizer drugs.

December 22,2014 | Volume 4 | Issue4 |



Interestingly, memantine and lithium share a number
of pharmacological actions at different physiological
levels, that today are considered important targets (such

. . . (85,86
as neuroprotectlve/ neurotrophic action®*!

of neurogenesis[%], increased brain-derived neurotrophic
factor”®” Inhibition of PKC™ and glycogen synthase
kinase—B[Sg]) for the development of antimanic and mood-
stabilizing drugs. A detailed description of the shared

pharmacological effects of lithium and memantine is

, promotion

beyond the aim of this review.

On the basis of the latter observation it may be
suggested that lithium and memantine might have a
synergistic effect. Thus, we are planning a randomized,
controlled clinical trial to confirm the efficacy, safety and
tolerability of the combination of lithium and memantine
in bipolar patients resistant to lithium prophylaxis.

Our hypothesis is in contrast with the prevalent idea that
suggest the NMDA receptor antagonist as anﬁdepressantm,
Ze., having an acute antidepressant effect. However, we
recently found that memantine failed to reduce immobility
time in the forced swimming test after chronic treatment,

#0125 observed with

and to sensitize dopamine receptors
virtually all antidepressant treatments.

On the other hand, clinical studies aimed at evaluate
the possible acute antidepressant effect of memantine

have provided contrasting/negative results" "2,

MEMANTINE IN TREATMENT-RESISTANT
BIPOLAR DISORDER: CLINICAL
EVIDENCES

Growing evidences show that memantine might be effective
at preventing recurrences of both phases of bipolar

disorder and in reducing the manic-like symptomatology
associated with several neurological and psychiatric

.. 11,12,91
conditions!'

|, Memantine monotherapy was reported
to show evidence of antimanic effects at well-tolerated
daily doses (20-50 mg) in a three-week open-label trial in
33 acutely manic patientswz]. Our group found suggestive
evidence of mood-stabilizing actions in 40 BD patients
in two unblinded, 6 and 12-mo open label trials when
memantine was added to stable, ongoing but inadequately

effective treatments'

P9 Memantine as a monotherapy

also has been reported to show beneficial effects in a few

individual patients with bipolar disorder, including after
[95-98]

. Another short-

term study found memantine to be more effective than

discontinuation of lithium treatment

placebo when added to lamotrigine for four weeks to
treat acute bipolar depression in a randomized, controlled
trial, but this effect was no longer significant at 8 wk™. A
recent 12-wk trial found little overall difference in effects
of small doses of memantine (5 mg/d; 7 = 62) zs placebo
added to valproate in bipolar I disorder patients for 12
wk!". Finally, we just reported the results of a three-year
naturalistic study of adding memantine to 30 treatment-
resistant bipolar patients[gl]. In this study memantine
showed a long-term and progressive ability to prevent
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depressive and mania/hypomania recurrences, in patients
who had been resistant to standard treatments for more
than 3 years. Memantine decreases the duration of illness,
the duration of new episodes, recurrence frequency and
symptomatology severity.

Finally, it has been recently reported that memantine
improves cognitive dysfunctions and increases hippocampal
volume in euthymic bipolar patients"”".

MEMANTINE IN “MANIC SYMPTOMS"”
IN PSYCHIATRIC SYNDROMES
OTHER THAN BIPOLAR DISORDER:
USE OF FORMAL PSYCHOLOGICAL
ASSESSMENT

Mood symptoms, irritability, aggressiveness and abnormal

manic-like behaviors are widely presented among juvenile
and adult patients suffering from diverse neurological and
psychiatric disorders"”. These category of symptoms are
often the main cause for disability, unresolved morbidity
and stress for care-givers' .

To review the clinical reports on the effect of memantine
in manic symptoms in psychiatric syndromes other than
bipolar disorder, we use a new methodological approach:
Formal Psychological Assessment (FPA)"'™; From a
theoretical-mathematical perspective, FPA jointly applies two
theories from mathematical psychology: The Knowledge
Spaces Theory (KST)""'*™ and in the Formal Concept
Analysis (FCA)" ™",

The FPA provides a strong methodological approach
based on the construction of a Boolean matrix that relates
the so-called objects and attributes. The objects, from a
psychological point of view, may be or the items of one
or more questionnaires, or a set of clinical disorders. The
attributes, which describe them, generally correspond
to the decomposition of the diagnostic criteria of a
particular clinical disorder. All this can derive from both
the diagnostic and statistical manual of mental disorders-5
(DSM-5) and/or representative theoties and review of the
literature about it.

The procedure that characterizes it consents to give a
great help in overcoming the problems of the traditional
assessment in various ways. First of all, allows relating the
items of a questionnaitre to the diagnostic critetia of the
disorder it investigates, and then go to see the strengths
and weaknesses of both questionnaires and diagnostic
criteria of a specific disorder. A second important use
of FPA is the construction of new tools for clinical
evaluation in an adaptive and effective way. The formal
details of FPA are beyond the aims of this paper and
can be found in the cited papers about KST, FCA and
especially FPA. Third, the FPA gives the possibility to
compare all the symptoms of a specific disorder with
other disorders, and it help both in differential diagnoses
and in the selection of pharmacological therapies that are
going to affect not only on the disorder in its entirety but
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Table 2 Attributes of manic episode derived from the

decomposition of the diagnostic criteria for manic episode DSM-5

and a review of the literature on the manic symptomatology

Attribute Explanation

Al Elevated mood

A2 Expansive mood

A3 Irritable mood and Aggressiveness

A4 Increased goal-directed activity

A5 Increased energy

A6 Hyperactivity

A7 Inflated self-esteem

A8 Grandiosity and bizarre ideas

A9 Decreased need for sleep or sleep disturbance

A10 More talkative than usual

A1l Pressure to keep talking

Al12 Flight of ideas

A13 Subjective experience that thoughts are racing

Al4 Distractibility

A15 Increased sociability

Al6 Increased work or school activity

A17 Increased sexual activity or inappropriate sexually

A18 Psychic agitation

A19 Motor agitation

A20 Excessive involvement in activities with high potential for
painful consequences

A21 Theatrically and exaggerated expression of emotion

A22 Psychotic features

A23 Catatonia

A24 Disinhibited behavior

A25 Impulsivity
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Table 3 Clinical disorders with manic symptoms

Disorders Abbreviation
Attention-deficit/hyperactivity disorder D-1
Autism spectrum disorder D-2
Brief psychotic disorder D-3
Schizophreniform disorder D-4
Schizophrenia D-5
Schizoaffective disorder D-6
Catatonia D-7
Major depressive episode D-8
Cyclothymic disorder D-9
Depressive episode, with mixed features D-10
Disruptive mood dysregulation disorder D-11
Persistent depressive disorder (dysthymia) D-12
Premenstrual dysphoric disorder D-13
Recurrent brief depression D-14
Generalized anxiety disorder D-15
Obsessive-compulsive disorder D-16
Reactive attachment disorder D-17
Disinhibited social engagement disorder D-18
Posttraumatic stress disorder D-19
Acute stress disorder D-20
Conduct disorder D-21
Pyromania and kleptomania D-22
Oppositional defiant disorder D-23
Intermittent explosive disorder D-24
Alcohol intoxication D-25
Alcohol withdrawal D-26
Caffeine intoxication D-27
Caffeine withdrawal D-28
Cannabis withdrawal D-29
Sedative, hypnotic, or anxiolytic withdrawal D-30
Stimulant intoxication D-31
Stimulant withdrawal D-32
Tobacco withdrawal D-33
Gambling disorder D-34
Alzheimer disorder D-35
Fronto-temporal neurocognitive disorder D-36
Lewy bodies disorder D-37
Vascular neurocognitive disorder D-38
General personality disorder D-39
Schizotypal personality disorder D-40
Antisocial personality disorder D-41
Borderline personality disorder D-42
Histrionic personality disorder D-43
Narcissistic personality disorder D-44
Paraphilic disorders D-45
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Abstract

The purpose of this paper is to review the current
literature regarding the development of alexithymic
personality features. Modern brain imaging technologies
provide interesting data on the associations of alexithymia
with different aberrations in brain function related to
emotion regulation; however, the development of these
deviations is poorly understood. A notable amount of
research covers the relation of alexithymia to different
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environmental factors. Many of these associations, for
example, with low socio-economic status and general
psychopathology in childhood, are well established.
However, the retrospective and cross-sectional designs
commonly used in these studies, as well as the use
of self-report measures, hinder the ability to firmly
establish causality. Certain individual developmental
factors, such as lagging speech development and
congenital cardiac malformations in childhood, have
been associated with the development of alexithymia.
Regarding the stability of alexithymia, a systematic
review of the literature was conducted for this paper. In
addition to being characterized as a personality feature
in the general population, alexithymia also clearly has
a state-like dimension that results in increases and
decreases in alexithymic features in conjunction with
mental disorder symptoms. An essential question is
whether the alexithymic features in adulthood are, in
fact, infantile features of a restricted ability to identify
and describe emotions that simply persist in individuals
through adolescence to adulthood. To firmly establish
the roots of alexithymia development, longitudinal
studies, particularly in younger populations, are
needed. Furthermore, multifaceted study settings are
encouraged.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Alexithymia; Development; Emotion;
Personality; Stability

Core tip: This review summarizes the current literature
regarding the development of alexithymic personality
features. The subject is covered from several perspectives:
neurobiological, environmental, developmental, and the
stability of the core alexithymic features. Regarding the
stability of alexithymia, the paper includes a systematic
review of the literature. On this basis, both essential
issues regarding the development of alexithymia and
directions for future studies are raised.

Karukivi M, Saarijarvi S. Development of alexithymic person-
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INTRODUCTION

The concept of alexithymia was introduced 40 years

ago and signifies a personality construct representing
difficulties in identifying and expressing feelings, a scarce
imagination, and an externally oriented way of thinkingm.
Although first observed in psychosomatic patients, a
major factor that contributes to the keen interest in
alexithymia is its association with both mental and
somatic illnesses. Alexithymia has repeatedly been shown
to be related to mental disorders, such as depressionm,
anxiety disorders", cating disorders” and substance
misuse”. It has also been related to somatic illnesses,
including essential hypertensionm, diabetes mellitus'”,
and psoriasism. Alexithymic features are not limited to
different patient populations; in contrast, alexithymia
has been shown to be a relatively common personality
characteristic in the general population. In studies
conducted in the general population, the prevalence
of clinically significant alexithymia in adults has been
approximately 10%, and it is somewhat more common in
males” ",

Although the introduction of the concept dates back
four decades, prospective studies have been scarce. This
scarcity is partly explained by the lack of reliable methods
for measuring alexithymia. The current gold standard in
the measurement of alexithymia is the 20-item Toronto
Alexithymia Scale (TAS—ZO)“Z’B]. This scale consists of
three subscales that measure the different dimensions
of alexithymia: Difficulty Identifying Feelings (DIF),
Difficulty Describing Feelings (DDF) and Externally
Oriented Thinking (EOT). The scale has been criticized
for its lack of a limited imagination dimension and the
lack of reliability of the EOT subscale; howevet, the wide
use of the instrument supports its application. Because
of these limitations, other instruments have also been
developed; the most notable self-report measure is the
Bermond-Vorst Alexithymia Questionnaire (BVAQ)"".
This instrument aims to form a more complete picture
of the individual’s alexithymic features, for example,
regarding the emotional component of alexithymia lacked
by the TAS-20. The BVAQ 1s a psychometrically reliable
and valid instrument, that correlates reasonably well with
the TAS-20 scale"™.

Measures based on self-observation have obvious
limitations. Because the labeling and describing of
emotions is difficult for individuals with ample alexithymic
features, it has been questioned if these individuals are
able to correctly assess themselves using self-reporting
instruments'”. Furthermore, the divergent validity of the
scales is easily limited. For example, alexithymic features
and depressive symptoms appear to be intertwined at

17 L
least to some extent' . As a result of these limitations,
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interview-based methods of assessment have also been
developed, such as the Observer Alexithymia Scale!"
and the Toronto Structured Interview for Alexithymia
(TSTA)". The TSIA is a semi-structured interview
method; it appears to correlate well with the TAS-20
scale”, and it is a psychometrically sound instrument™.
However, compared with self-assessment methods,
interviews ate time consuming, which limits the use of this
type of instrument.

The development of feasible measures has provided
the opportunity for quantitative research and thus, a
marked increase in alexithymia studies. However, similar
to all personality characteristics, alexithymia is clearly
a dimensional (not categorical) concept. A common
finding in clinical settings is that individuals reaching
equal T'AS-20 scale scores are far from homogenous.
Thus, it has been suggested that different subtypes of
alexithymia exist. Based on the TAS-20 scores, four
subtypes of alexithymia have been suggested: general-
high alexithymia, which is characterized by high scores
on all three dimensions, introvert-high alexithymia,
which is characterized by high DIF and DDF scores and
low EOT scores, extrovert-high alexithymia, which is
characterized by high EOT scores and normal DIF and
DDF scores, and non-alexithymia, which is characterized
by low scores on all dimensions™". Furthermore, based
on the BVAQ scores, two subtypes of alexithymia can be
distinguished: type [ alexithymia, which is characterized
by both low emotional experience and, consequently,
poorly developed cognitions that accompany the
emotions, and type II alexithymia, which is characterized
by low emotionality, but well-developed emotional
cognitions' . Although providing interesting standpoints
for research, the evidence that supports the existence
of these subtypes has been so far limited and somewhat
controversial™.

Despite the extensive research on the associations
of alexithymia with different variables, several questions
regarding the development of alexithymia remain. In
the present paper, we aim to comprehensively review
the current scientific research on the development of
alexithymic personality features. We further discuss
the extent to which the current literature supports the
perspective of alexithymia as a personality trait and raise
several questions that concern the understanding of the
development of these features.

GENETIC BACKGROUND

Heiberg ez a/*' (1977) were the first investigators to
suggest the inheritance of alexithymic characteristics.
However, the method used to measure alexithymia in
their twin study is not comparable with the current
standards. Over two decades later, Valera ez a/*" (2001)
published another twin study in which they demonstrated
that the EOT dimension was associated with genetic
factors; however, their study sample was rather small.
Several years later, Jorgensen ¢ a/*” (2007) conducted
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a similar study in a large twin sample (# = 8785) and
confirmed the association of both the TAS-20 total score
and all alexithymia dimensions with genetic factors.

Gene polymorphisms that are potentially associated
with alexithymia have also been studied. Ham ez a/*”
(2005) suggested a connection between alexithymia and
the catechol-O-methyltransferase Val108/158 Met gene
polymorphism, but this association was challenged in a
subsequent study””. Tn separate studies, alexithymia has
been associated with functional variants of the brain-
detived neurotrophic factor and DRD2/ANKKI1 gene
polymorphism® as well as a polymorphism in the serotonin

(5-hydroxytryptamine) transporter-linked promoter regionm.

NEUROBIOLOGICAL FACTORS

Regarding the neurobiological correlates of alexithymia,

the primary foci have been regions of the central nervous
system (CNS) that are vital for emotion regulation, such
as the frontal lobe and limbic system. Soon after the
introduction of the alexithymia concept, “split-brain”
patients were observed to have alexithymic features®”,
“Split-brain” represents the outcome of cerebral commi-
ssurotomy, where the corpus callosum is either completely
or partially cleaved, leading to reduced transfer between
the two brain hemispheres. This led to a hypothesis
that alexithymia is a manifestation of a defect in the
interhemispheric transfer. However, commissurotomy has
primarily been used to treat epilepsy, and the significance
of this illness alone for alexithymia has not been evaluated.
Furthermore, more recent studies disagree on this issue;
observations that alexithymia is both related to facilitated
transcallosal inhibition""
hibition exist™.

In addition to the previously described deficit in
interhemispheric communication, there have been two

and reduced transcallosal in-

central attempts to model the neurobiological correlates
of alexithymia: hemispheric lateralization and dysfunction
in specific regions of the CNS associated with emotional
regulation, such as the prefrontal cortex and the amygdala.
Regarding hemispheric lateralization, alexithymia has been
associated with functional asymmetry and, in particular,
left hemisphere dominance™™, The hypothesis is largely
based on the finding that many brain functions, such
as the processing of verbal or emotional information,
predominantly occur in only one hemispherem’m.
Traditionally, emotional processing has been located in
the right hemisphere, whereas logical processing is, for the
most part, located in the left hemispherem. Therefore,
left hemisphere dominance in alexithymia would be
convenient. In contrast, increased activity in the right
hemisphere has also been associated with alexithymia®™”.
A core problem in this model is that recent research
has identified little evidence for this type of crude
distribution of hemispheric functions. The human brain
is a plastic organ, and it is plausible that although some
brain functions tend to occur in one side of the brain,
individuals do not actually possess left- or right-sided
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brain networks"".

The amygdala is a central part of the limbic system
that has an essential role in the processing of emotional
stimuli; thus, it is understandably a point of interest for
alexithymia studies. It is also heavily involved in facial
expression recognition; indeed, alexithymia has been
associated with lower activity in the amygdala when
processing facial emotion (in particular the DIF and
DDF dimensions)**"!. The dysfunction of both the
amygdala and fusiform gyrus, a structure that also plays
a central role in the early stages of facial expression
processingm, may have a significant role in the deficits of
emotional awareness and social function that are related
to autism spectrum disorders (ASD)W’M. These findings
also lead to a hypothesis that these dysfunctions are the
potential link between the theory of mind deficits that
are typical for ASD and associated with severe cases
of alexithymia. The relationship between ASD and
alexithymia is discussed further in the Developmental
considerations section.

The anterior cingulate cortex (ACC) is a region in the
corpus callosum that, in addition to regulating autonomic
and endocrine functions, is very active in emotional
functioning and goal-directed behaviors™. In several
studies, abnormal ACC function has been observed in
alexithymic individuals, for example, during the perception
of facial expression or the stimulation of different
emotional states®***". An interesting finding in one
particular study was that while the activation of the ACC
was lower in alexithymic individuals when processing
emotional stimuli, the motor and somatosensoric
cortices were more active'”. This finding may be related
to the known liability of alexithymic individuals to
somatization'"’, Interestingly, a recent study suggests that
specifically the cognitive, but not affective, component
of alexithymia is associated with deficits in emotional
attention and recognition[48]. Thus, while several studies
suggest that alexithymia alters the way individuals perceive
emotions, the specific effects on emotion regulation

. . [44,48]
remain uncertain .

ENVIRONMENTAL FACTORS

The association of alexithymia with sociodemographic
and familial factors has been extensively studied. Of the
sociodemographic factors, the relation of alexithymia

with low educational level, low socio-economic status and
living in a rural area have been firmly established™"*.
Previous research also indicates that a lack of social
support is associated with alexithymia, both in adults™!
and adolescents”™. However, these studies are scarce, and
the causality is difficult to establish. Low social support
may promote the emergence of alexithymia; however,
alexithymic features may also impede the ability to build
supportive relationships or the ability to utilize them.
Familial factors, such as a mothet’s low education level,
parental divorce, or being an unwanted child, have been

associated with alexithymia[49’53]. Maternal alexithymia and
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general psychopathology in the family while growing up
have been associated with the development of alexithymic
features”™. Inadequate parenting and childhood adversities
have been repeatedly shown to impair the development of
emotion regulation and are thus likely to have a significant
impact on the development of alexithymic features™ ",
However, it has been observed that even if one parent
exhibits an optimal parenting style, this may very well
prevent the development of alexithymia in the child™.

In a recent study, the degree of alexithymia was
significantly associated with early neglect[sgl. Although this
study was also based on self-assessment, the association was
very strong; thus, the authors suggested that alexithymia
could be categorized into “neglect” and “non-neglect”
subtypes. For alexithymic individuals with a history of
emotional neglect, there appeared to be a lower acceptance
for one’s own emotions and problems in the regulation
of emotional states. In two other recent studies, previous
traumatic experiences were significantly associated with
alexithymia®*". However, the cross-sectional design in
all of these studies limits the generalization of the results.
Overall, parental care during childhood, or rather, the lack
of it, has also been associated with alexithymic features.
In two separate studies, low experienced parental care has
been associated with difficulties in the identification and

[62,63]

verbalization of emotions . However, some studies

found no direct relation between reported parental care
B2 1n addition,

there are studies that indicate that parental, in particular

and the development of alexithymia

maternal, overprotection may have an effect on later
B2l In both of these studies, maternal
overprotection was associated with the dimensions of
difficulties in identifying and describing feelings. This
finding leads to a hypothesis that an overprotective,

alexithymia

and hence restrictive and intrusive, mother denies
psychological autonomy, which may lead to difficulties in
sharing feelings with others.

However, the assessment of childhood experiences,
such as traumatic experiences and parental attitudes,
1s difficult in cross-sectional settings because of the
subjective nature and because the assessment often
concerns experiences that date back several decades. As
Kooiman ¢ a/*" (1998) note, it is questionable whether the
victims of parental neglect and abuse are suitable subjects
for studies that use self-reporting instruments because
they are prone to use primitive defense mechanisms.

DEVELOPMENTAL CONSIDERATIONS

Individual developmental factors associated with alexi-

thymia have scarcely been studied. In one particular study,
congenital cardiac malformations have been associated
with a risk for alexithymic features™. This is due to the
relationship between congenital cardiac malformations
and neurodevelopmental morbidities that affect social
cognition. In longitudinal studies, both Kokkonen e# al””
(2003) and Karukivi ez al® (2012) reported the associations
of alexithymia with lagging speech development in
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childhood. Kokkonen ez @/ (2003) demonstrated that
the ability to speak at the age of one year was negatively
associated with adult alexithymia, in particular, with the
dimension of externally oriented thinking. Karukivi
et al™ (2012) studied the association between vatious
developmental factors assessed at the age of five and
alexithymia in late adolescence. They determined that
in males, deficit in speech development at 5 yeatrs was
associated with later alexithymia.

Previous research indicates that children with
impaired speech development often have difficulties in
various social situations and face problems in creating
gratifying peer relationships, because of their lack of
communication and regulation skills'”"™. A central
hypothesis is that these children struggle with interpreting
both vocal and facial emotional cues’>””, and thus, the
association is similar to that of adults with alexithymia.
It has been suggested that alexithymic individuals have
adequate vocabulary to depict their feelings, but because
these feelings are poorly differentiated, it is difficult for
these individuals to itemize and verbalize them!*™. The
hypothesis that children lacking language skills would have
a higher risk of developing alexithymia because of their
struggles in social situations is suggestible, but the limited
research does not enable firm conclusions. Nevertheless,
this association would only explain alexithymia in adults to
a small extent.

An interesting standpoint is the connection between
alexithymia and ASD. Because impaired recognition and
expression of feelings are intrinsic features of ASD, it is
not surprising that an association between alexithymia
and autistic syndromes has been hypothesized. Indeed, an
ovetlap of some extent between alexithymia and Asperger

U7 has been observed. It has also been

syndrome
reported that clinically significant alexithymic features
in the parents of children with ASD are more common
than on averagem. One hypothesis for this overlap is
similar deficits in the theory of mind in both ASD and
alexithymiam]. However, the overall prevalence of ASD
1s approximately 1%-2%""; thus, a vast majority of
individuals who present clinically significant alexithymic
features do not fall in this category. Therefore, although
the theory of mind deficit is an attractive hypothesis,
it only explains alexithymia to a limited extent. Indeed,
alexithymia and ASD are considered to be different
constructs, but alexithymic features appear to be an
idiosyncratic trait in many individuals with ASD"!"
Alexithymia has also been associated with certain
irregularities in the autonomic nervous and immune
systems. For example, aberrant immune responses have
led Guilbaud ez a/* (2003) to suggest that individuals
with significant alexithymic features may suffer from
unnoticed chronic stress. Furthermore, dysregulation of
the autonomic nervous system has been hypothesized to
be related to alexith}fmia[83’84]. Particularly, the affective
component of alexithymia has been suggested to
be of importance in the regulation of sympathetic
responses[ss]. However, the overall results regarding the
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associations with the autonomic nervous system are
discordant™*". Taking into account that, for example,
depression has been associated with aberrations in the
immune system™, this is one possibility how alexithymia
is connected to mental disturbances. Additionally, it has
been suggested that alexithymia may be linked to somatic
illnesses through an over-activation of the hypothalamic-
pituitary-adrenal axis®™, Although an interesting issue to
debate, the current evidence for the causality between
these aberrations and the development of alexithymia is
practically non-existent.

As previously discussed, the prevalence of alexithymia
in adults is around 10%"”'". From a developmental
standpoint, the most interesting questions concern the
age at which the prevalence settles at this level. In studies
conducted in adolescent populations, the prevalence
of alexithymia has varied from 7.3%"™ to 23.5%". On
average, the prevalence is approximately the same as
in adults”™. One interesting finding is that to date, in
contrast to adults, no gender difference regarding the
prevalence has been identified in adolescents. In two
studies, different age groups of adolescents were compared,
and the prevalence of alexithymia was significantly higher
in younger adolescents™”, However, Parker ez 2l (2010)
have questioned the measurement of alexithymia using the
TAS-20 scale in adolescents, particulatly in younger age
groups, because of readability issues.

Previous research has shown that owing to their lack
of cognitive capacity and adequate emotion regulation
skills, children typically present psychosomatic symptoms
when they face anxiety-provoking circumstances'”
Therefore, it can be hypothesized that alexithymic
characteristics are normal in childhood, at least to some
extent. This would explain the finding that younger
adolescents appear to be somewhat more alexithymic
than older adolescents. The later development of emotion
regulation skills facilitates the proper identification
and verbalization of emotions. Thus, it is likely that
developmental stages have a significant impact on the
prevalence of alexithymic features.

The major question is whether alexithymia simply
persists in alexithymic individuals from childhood or if
it actually develops de novo in later phases. Soon after the
concept of alexithymia was introduced, Freyberger”
(1977) introduced the concepts of primary and secondary
alexithymia, of which the first was defined as a disposition
factor, and the latter as a defense mechanism. Several
subsequent studies suggested that alexithymia might
develop in response to overwhelming stress to avoid
experiencing agonizing and unbearable emotions”™”.
During the previous two decades, this “state or trait” issue
has been assessed in several studies discussed in the next
section. Overall, the contemporary view is that alexithymia
is a multifaceted construct that often includes trait and
state components alike.

STABILITY OF ALEXITHYMIC FEATURES

To comprehensively assess the current scientific evidence
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for the stability of alexithymia as a personality trait, a
systematic review of the literature was conducted. The
inclusion criteria for the studies were as follows: (1) a
longitudinal design with a non-clinical or patient sample;
(2) the assessment of the stability of alexithymia as a
personality trait (absolute and/or relative stability); (3) the
use of a validated instrument to measure alexithymia; (4)
written in English; and (5) not a review.

A systematic search was conducted using the PubMed
database. The period ranged from September 1, 1995, to
September 1, 2014. Using the search terms [(“alexithymia”
OR “alexithymic”) AND (“stability” OR “trait” OR
“reliability”)], 304 papers were identified. In the next
phase, the search term was complemented by adding
(“longitudinal” OR “prospective” OR “follow” OR “test-
retest” OR “change”), which resulted in 87 studies. The
studies were inspected manually, and 34 papers met the
inclusion criteria. The studies are presented in Table 1.

In terms of stability, it is vital to differentiate the
absolute and relative stabilities of alexithymia. Absolute
stability refers to potential changes in individual alexithymia
scores over time, whereas relative stability refers to
potential relative differences among individuals. Overall,
a vast majority of the studies have been conducted in
patient populations, and only a few studies have assessed
the stability of alexithymia in non-clinical populations.
Regardless of the studied sample, most studies indicate a
rather high relative stability for alexithymia, which is typical
for a personality-like feature. However, as some authors
have noted, there are unanswered questions regarding the
relative stability of alexithymia in patient populations[m’lzsl.
Marchesi ez al'™ (2014), for example, state that because
alexithymic features decrease simultaneously with mental
disorder symptoms, we do not know if they return to the
level that preceded the mental disorder.

The few studies conducted with non-clinical populations
also indicate high absolute stability, whereas in clinical
samples, significant sample-wise changes in the scores over
time weaken the absolute stability. It is plausible that this
effect is related to an association between the alexithymic
features and mental disorder symptoms. Factors beyond
mental disorders can weaken the absolute stability of
alexithymia: the studies conducted in populations with, for
example, previous myocardial infarction ", breast cancer”
or service as peacekeepers“ml indicate that other stressful
events may cause significant changes in absolute stability
over time. Overall, understanding the stability of personality
features over time is difficult. For example, personality
disorders have typically been perceived as chronic and
treatment-resistant; however, recent longitudinal studies
indicate that they remit more often and faster than typically
assumed"". Thus, personality features may be more flexible
than we originally assumed.

Although other methods of alexithymia assessment
exist, the studies that assess the stability of alexithymia
have been conducted almost invariably with the TAS-20
scale. Regarding the TAS-20 scale, the stability of
alexithymia appears to vary depending on the studied
dimension. In previous studies, EOT has been reported
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individuals in specific situations. Thus, these studies
provide only limited information on the development
of these aberrant dysfunctions and their clinical
manifestations.

Regarding the development of alexithymic features, the
most substantial amount of research covers the relation of
alexithymia to different environmental factors. Many of
these associations, for example, with low socio-economic
status and general psychopathology in childhood, are quite
well established. However, the retrospective and cross-
sectional designs commonly used in these studies, as well
as the use of self-report measures, hinder the ability to
firmly establish causality. Aside from the methodological
problems, one central issue is the relevance of these
potential risk factors to alexithymia. The factors are very
similar to the factors that affect common mental disorders
and other psychosocial problems; thus, specific risk factors
for alexithymia are difficult to break down.

Specific individual developmental factors, such as
lagging speech development and congenital cardiac
malformations in childhood, have been associated
with later alexithymia. However, to more profoundly
understand the development of alexithymia, further
research in this area is needed. Several studies have
assessed the stability of alexithymia. Overall, in addition
to its characterization as a personality feature in the
general population, alexithymia clearly also has a state-
like dimension that results in increases and decreases in
alexithymic features in conjunction with, for example,
mental disorder symptoms. The divergent stability of
the different dimensions of alexithymia must also be
considered.

According to the current knowledge, the true path for
the development of alexithymia remains an unanswered
question. The central question that arises is to what
extent infantile features of restricted ability to identify
and describe emotions simply persist in alexithymic
individuals throughout adolescence and adulthood.
Because the roots of developmental alexithymia appear to
lie in the stages that precede adulthood, more studies that
assess the development of alexithymia in younger age
groups are needed. Additional longitudinal studies that
prospectively assess the mechanisms of the development
of alexithymia and the subsequent predisposition to
mental and somatic illnesses are also needed. Studies that
combine different standpoints, such as neurobiological
and familial factors, are potentially fruitful.

REFERENCES

1  Sifneos PE. The prevalence of ‘alexithymic” characteristics
in psychosomatic patients. Psychother Psychosom 1973; 22:
255-262 [PMID: 4770536 DOI: 10.1159/000286529]

2 Honkalampi K, Hintikka J, Tanskanen A, Lehtonen ],
Viinamidki H. Depression is strongly associated with
alexithymia in the general population. | Psychosom Res 2000;
48: 99-104 [PMID: 10750635 DOI: 10.1016/50022-3999(99)000
83-5]

3 Marchesi C, Fonto S, Balista C, Cimmino C, Maggini C. Relation-
ship between alexithymia and panic disorder: a longitudinal
study to answer an open question. Psychother Psychosom 2005;

Baishidenge ~ WJP | www.wjgnet.com

98

10

11

12

13

14

15

16

17

18

19

74: 56-60 [PMID: 15627858 DOI: 10.1159/000082028]

Taylor GJ, Parker D, Bagby RM, Bourke MP. Relationships
between alexithymia and psychological characteristics
associated with eating disorders. | Psychosom Res 1996; 41:
561-568 [PMID: 9032719 DOI: 10.1016,/50022-3999(96)00224-3]
Evren C, Evren B, Dalbudak E, Ozcelik B, Oncu F. Childhood
abuse and neglect as a risk factor for alexithymia in adult
male substance dependent inpatients. | Psychoactive Drugs
2009; 41: 85-92 [PMID: 19455912 DOI: 10.1080/02791072.2009.
10400677]

Grabe HJ, Schwahn C, Barnow S, Spitzer C, John U,
Freyberger HJ, Schminke U, Felix S, Volzke H. Alexithymia,
hypertension, and subclinical atherosclerosis in the general
population. | Psychosom Res 2010; 68: 139-147 [PMID:
20105696 DOI: 10.1016/j.jpsychores.2009.07.015]

Chatzi L, Bitsios P, Solidaki E, Christou I, Kyrlaki E,
Sfakianaki M, Kogevinas M, Kefalogiannis N, Pappas A. Type
1 diabetes is associated with alexithymia in nondepressed,
non-mentally ill diabetic patients: a case-control study.
J Psychosom Res 2009; 67: 307-313 [PMID: 19773023 DOI:
10.1016/jjpsychores.2009.04.011]

Picardi A, Mazzotti E, Gaetano P, Cattaruzza MS, Baliva
G, Melchi CF, Biondi M, Pasquini P. Stress, social support,
emotional regulation, and exacerbation of diffuse plaque
psoriasis. Psychosomatics 2005; 46: 556-564 [PMID: 16288135
DOI: 10.1176/ appi.psy.46.6.556]

Salminen JK, Saarijarvi S, Aédreld E, Toikka T, Kauhanen
J. Prevalence of alexithymia and its association with
sociodemographic variables in the general population of
Finland. | Psychosom Res 1999; 46: 75-82 [PMID: 10088984
DOI: 10.1016/50022-3999(98)00053-1]

Mattila AK, Salminen JK, Nummi T, Joukamaa M. Age
is strongly associated with alexithymia in the general
population. ] Psychosom Res 2006; 61: 629-635 [PMID: 17084140
DOI: 10.1016/jjpsychores.2006.04.013]

Franz M, Popp K, Schaefer R, Sitte W, Schneider C, Hardt
J, Decker O, Braehler E. Alexithymia in the German general
population. Soc Psychiatry Psychiatr Epidemiol 2008; 43: 54-62
[PMID: 17934682 DOI: 10.1007 /s00127-007-0265-1]

Bagby RM, Parker JD, Taylor GJ. The twenty-item Toronto
Alexithymia Scale--I. Item selection and cross-validation of
the factor structure. ] Psychosom Res 1994; 38: 23-32 [PMID:
8126686 DOI: 10.1016/0022-3999(94)90005-1]

Bagby RM, Taylor GJ, Parker JD. The Twenty-item Toronto
Alexithymia Scale--II. Convergent, discriminant, and
concurrent validity. | Psychosom Res 1994; 38: 33-40 [PMID:
8126688 DOI: 10.1016/0022-3999(94)90006-x]

Vorst HCM, Bermond B. Validity and reliability of the
Bermond-Vorst Alexithymia Questionnaire. Pers Individ Dif
2001; 30: 413-434 [DOI: 10.1016/50191-8869(00)00033-7]
Berthoz S, Perdereau F, Godart N, Corcos M, Haviland
MG. Observer- and self-rated alexithymia in eating disorder
patients: levels and correspondence among three measures.
J Psychosom Res 2007; 62: 341-347 [PMID: 17324685 DOI:
10.1016/j.jpsychores.2006.10.008]

Lane RD, Sechrest L, Reidel R, Weldon V, Kaszniak A,
Schwartz GE. Impaired verbal and nonverbal emotion
recognition in alexithymia. Psychosom Med 1996; 58: 203-210
[PMID: 8771618 DOI: 10.1097 / 00006842-199605000-00002]
Honkalampi K, Koivumaa-Honkanen H, Lehto SM, Hintikka
J, Haatainen K, Rissanen T, Viinamiki H. Is alexithymia a
risk factor for major depression, personality disorder, or
alcohol use disorders? A prospective population-based
study. | Psychosom Res 2010; 68: 269-273 [PMID: 20159212
DOI: 10.1016/j.jpsychores.2009.05.010]

Haviland MG, Warren WL, Riggs ML. An observer scale to
measure alexithymia. Psychosomatics 2000; 41: 385-392 [PMID:
11015624 DOIL: 10.1176/ appi.psy.41.5.385]

Bagby RM, Taylor GJ, Parker JD, Dickens SE. The development
of the Toronto Structured Interview for Alexithymia: item

December 22,2014 | Volume 4 | Issue4 |



20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

JBaishideng®

Karukivi M et a/. Development of alexithymic personality features

selection, factor structure, reliability and concurrent validity.
Psychother Psychosom 2006; 75: 25-39 [PMID: 16361872 DOI:
10.1159/000089224]

Grabe HJ, Lobel S, Dittrich D, Bagby RM, Taylor GJ, Quilty
LC, Spitzer C, Barnow S, Mathier F, Jenewein ], Freyberger
H]J, Rufer M. The German version of the Toronto Structured
Interview for Alexithymia: factor structure, reliability, and
concurrent validity in a psychiatric patient sample. Compr
Psychiatry 2009; 50: 424-430 [PMID: 19683612 DOI: 10.1016/j.
comppsych.2008.11.008]

Chen J, Xu T, Jing J, Chan RC. Alexithymia and emotional
regulation: A cluster analytical approach. BMC Psychiatry
2011; 11: 33 [PMID: 21345180 DOI: 10.1186/1471-244X-11-33]
Bagby RM, Quilty LC, Taylor GJ, Grabe HJ, Luminet O,
Verissimo R, De Grootte I, Vanheule S. Are there subtypes of
alexithymia? Pers Individ Dif 2009; 47: 413-418 [DOI: 10.1016/j.
paid.2009.04.012]

Heiberg A, Heiberg A. Alexithymia -- an inherited trait?
Psychother Psychosom 1977; 28: 221-225 [PMID: 565064 DOI:
10.1159/000287066]

Valera EM, Berenbaum H. A twin study of alexithymia.
Psychother Psychosom 2001; 70: 239-246 [PMID: 11509893 DOI:
10.1159/000056261]

Jorgensen MM, Zachariae R, Skytthe A, Kyvik K. Genetic
and environmental factors in alexithymia: a population-
based study of 8,785 Danish twin pairs. Psychother Psychosom
2007; 76: 369-375 [PMID: 17917473 DOI: 10.1159/000107565]
Ham BJ, Lee MS, Lee YM, Kim MK, Choi MJ, Oh KS, Jung
HY, Lyoo IK, Choi IG. Association between the catechol
O-methyltransferase Val108/158Met polymorphism and
alexithymia. Neuropsychobiology 2005; 52: 151-154 [PMID:
16127282 DOI: 10.1159/000087846]

Hermes S, Bierther U, Kurth RA, Leichsenring F, Leweke F.
[Alexithymia and specific relationship patterns in a clinical
sample]. Z Psychosom Med Psychother 2011; 57: 275-287 [PMID:
21968938]

Walter NT, Montag C, Markett SA, Reuter M. Interaction
effect of functional variants of the BDNF and DRD2/ ANKK1
gene is associated with alexithymia in healthy human
subjects. Psychosom Med 2011; 73: 23-28 [PMID: 21097659
DOI: 10.1097/PSY.0b013e31820037c1]

Kano M, Mizuno T, Kawano Y, Aoki M, Kanazawa M, Fukudo
S. Serotonin transporter gene promoter polymorphism and
alexithymia. Neuropsychobiology 2012; 65: 76-82 [PMID: 22222552
DOI: 10.1159/000329554]

TenHouten WD, Hoppe KD, Bogen JE, Walter DO. Alexithymia:
an experimental study of cerebral commissurotomy patients
and normal control subjects. Am | Psychiatry 1986; 143: 312-316
[PMID: 3953864]

Grabe HJ, Moller B, Willert C, Spitzer C, Rizos T, Freyberger
H]J. Interhemispheric transfer in alexithymia: a transcallosal
inhibition study. Psychother Psychosom 2004; 73: 117-123
[PMID: 14767154 DOI: 10.1159/000075543]

Romei V, De Gennaro L, Fratello F, Curcio G, Ferrara M,
Pascual-Leone A, Bertini M. Interhemispheric transfer deficit
in alexithymia: a transcranial magnetic stimulation study.
Psychother Psychosom 2008; 77: 175-181 [PMID: 18332615 DOI:
10.1159/000119737]

Parker JD, Taylor GJ, Bagby RM. Relationship between conjugate
lateral eye movements and alexithymia. Psychother Psychosom
1992; 57: 94-101 [PMID: 1518923 DOI: 10.1159/000288581]
Lumley MA, Sielky K. Alexithymia, gender, and hemis-
pheric functioning. Compr Psychiatry 2000; 41: 352-359 [PMID:
11011831 DOI: 10.1053/ comp.2000.9014]

Kano M, Fukudo S, Gyoba J, Kamachi M, Tagawa M,
Mochizuki H, Itoh M, Hongo M, Yanai K. Specific brain
processing of facial expressions in people with alexithymia: an
H2 150-PET study. Brain 2003; 126: 1474-1484 [PMID: 12764066
DOI: 10.1093/brain/awg131]

Tucker DM. Lateral brain function, emotion, and concep-

WJP | www.wjgnet.com

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

tualization. Psychol Bull 1981; 89: 19-46 [PMID: 7232611 DOI:
10.1037/ /0033-2909.89.1.19]

Gazzaniga MS. Organization of the human brain. Science 1989;
245: 947-952 [PMID: 2672334 DOI: 10.1126/ science.2672334]
Li CS, Sinha R. Alexithymia and stress-induced brain
activation in cocaine-dependent men and women. | Psy-
chiatry Neurosci 2006; 31: 115-121 [PMID: 16575427]

Nielsen JA, Zielinski BA, Ferguson MA, Lainhart JE,
Anderson JS. An evaluation of the left-brain vs. right-brain
hypothesis with resting state functional connectivity magnetic
resonance imaging. PLoS One 2013; 8: 71275 [PMID: 23967180
DOI: 10.1371 /journal.pone.0071275]

Kugel H, Eichmann M, Dannlowski U, Ohrmann P, Bauer
J, Arolt V, Heindel W, Suslow T. Alexithymic features and
automatic amygdala reactivity to facial emotion. Newurosci
Lett 2008; 435: 40-44 [PMID: 18314269 DOI: 10.1016/j.neu-
1et.2008.02.005]

Reker M, Ohrmann P, Rauch AV, Kugel H, Bauer ],
Dannlowski U, Arolt V, Heindel W, Suslow T. Individual
differences in alexithymia and brain response to masked
emotion faces. Cortex 2010; 46: 658-667 [PMID: 19524887 DOI:
10.1016/j.cortex.2009.05.008]

Ishai A. Let’s face it: it’s a cortical network. Neuroimage 2008;
40: 415-419 [PMID: 18063389 DOI: 10.1016/j.neuroimage.200
7.10.040]

Dziobek I, Bahnemann M, Convit A, Heekeren HR. The role
of the fusiform-amygdala system in the pathophysiology
of autism. Arch Gen Psychiatry 2010; 67: 397-405 [PMID:
20368515 DOI: 10.1001/ archgenpsychiatry.2010.31]
Grynberg D, Chang B, Corneille O, Maurage P, Vermeulen
N, Berthoz S, Luminet O. Alexithymia and the processing
of emotional facial expressions (EFEs): systematic review,
unanswered questions and further perspectives. PLoS One
2012; 7: e42429 [PMID: 22927931 DOI: 10.1371/journal.
pone.0042429]

Devinsky O, Morrell M], Vogt BA. Contributions of anterior
cingulate cortex to behaviour. Brain 1995; 118 (Pt 1): 279-306
[PMID: 7895011 DOI: 10.1093 /brain/118.1.279]

Lane RD, Ahern GL, Schwartz GE, Kaszniak AW. Is ale-
xithymia the emotional equivalent of blindsight? Biol Psy-
chiatry 1997; 42: 834-844 [PMID: 9347133 DOI: 10.1016/s0006-
3223(97)00050-4]

Karlsson H, Naitidnen P, Stenman H. Cortical activation
in alexithymia as a response to emotional stimuli. Br |
Psychiatry 2008; 192: 32-38 [PMID: 18174507 DOI: 10.1192/bjp.
bp.106.034728]

van der Velde J, Gromann PM, Swart M, Wiersma D, de Haan
L, Bruggeman R, Krabbendam L, Aleman A. Alexithymia
influences brain activation during emotion perception but not
regulation. Soc Cogn Affect Neurosci 2014; Epub ahead of print
[PMID: 24760016]

Horton PC, Gewirtz H, Kreutter K]J. Alexithymia--state and
trait. Psychother Psychosom 1992; 58: 91-96 [PMID: 1484924
DOI: 10.1159/000288696]

Fukunishi I, Rahe RH. Alexithymia and coping with stress
in healthy persons: alexithymia as a personality trait is
associated with low social support and poor responses to
stress. Psychol Rep 1995; 76: 1299-1304 [PMID: 7480499 DOI:
10.2466/ pr0.1995.76.3¢.1299]

Posse M, Hillstrom T, Backenroth-Ohsako G. Alexithymia,
social support, psycho-social stress and mental health in a
female population. Nord | Psychiatry 2002; 56: 329-334 [PMID:
12470305 DOI: 10.1080/080394802760322088]

Karukivi M, Joukamaa M, Hautala L, Kaleva O, Haapasalo-
Pesu KM, Liuksila PR, Saarijdrvi S. Does perceived social
support and parental attitude relate to alexithymia? A study
in Finnish late adolescents. Psychiatry Res 2011; 187: 254-260
[PMID: 21185086 DOI: 10.1016/j.psychres.2010.11.028]
Joukamaa M, Kokkonen P, Veijola J, Laksy K, Karvonen
JT, Jokelainen ], Jarvelin MR. Social situation of expectant

December 22,2014 | Volume 4 | Issue4 |



54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

JRaishideng®

Karukivi M et a/. Development of alexithymic personality features

mothers and alexithymia 31 years later in their offspring: a
prospective study. Psychosom Med 2003; 65: 307-312 [PMID:
12651999 DOI: 10.1097/01.psy.0000030389.53353.bc]

Lumley MA, Mader C, Gramzow ], Papineau K. Family
factors related to alexithymia characteristics. Psychosom Med
1996; 58: 211-216 [PMID: 8771619 DOI: 10.1097/00006842-199
605000-00003]

Taylor GJ, Bagby RM, Parker JDA. The development and
regulation of affects. In: Taylor GJ, Bagby RM, Parker JDA,
eds. Disorders of affect regulation: alexithymia in medical
and psychiatric Illness. Cambridge: Cambridge University
Press, 1997: 7-25 [DOI: 10.1017/ cbo9780511526831.004]
Honkalampi K, Koivumaa-Honkanen H, Antikainen R,
Haatainen K, Hintikka J, Viinamaki H. Relationships among
alexithymia, adverse childhood experiences, sociodemographic
variables, and actual mood disorder: a 2-year clinical follow-up
study of patients with major depressive disorder. Psychosomatics
2004; 45: 197-204 [PMID: 15123843 DOI: 10.1176/appi.psy45.3197]
Picardi A, Toni A, Caroppo E. Stability of alexithymia and
its relationships with the ‘big five” factors, temperament,
character, and attachment style. Psychother Psychosom 2005;
74: 371-378 [PMID: 16244514 DOI: 10.1159/000087785]
Kooiman CG, van Rees Vellinga S, Spinhoven P, Draijer
N, Trijsburg RW, Rooijmans HG. Childhood adversities
as risk factors for alexithymia and other aspects of affect
dysregulation in adulthood. Psychother Psychosom 2004; 73:
107-116 [PMID: 14767153 DOI: 10.1159/000075542]

Aust S, Hartwig EA, Heuser I, Bajbouj M. The role of early
emotional neglect in alexithymia. Psychol Trauma-US 2013; 5:
225-232 [DOI: 10.1037/a0027314]

Giile¢ MY, Altintas M, Inanc L, Bezgin CH, Koca EK, Giileg
H. Effects of childhood trauma on somatization in major
depressive disorder: The role of alexithymia. | Affect Disord 2013;
146: 137-141 [PMID: 22884234 DOI: 10.1016/j.ad.2012.06.033]
Eichhorn S, Briahler E, Franz M, Friedrich M, Glaesmer
H. Traumatic experiences, alexithymia, and posttraumatic
symptomatology: a cross-sectional population-based study
in Germany. Eur | Psychotraumatol 2014; 5 [PMID: 25206956
DOI: 10.3402/ ejpt.v5.23870]

Fukunishi I, Kawamura N, Ishikawa T, Ago Y, Sei H, Morita Y,
Rahe RH. Mothers’ low care in the development of alexithymia:
a preliminary study in Japanese college students. Psychol Rep
1997; 80: 143-146 [PMID: 9122320 DOI: 10.2466/pr0.1997.80.1.1
43]

Mason O, Tyson M, Jones C, Potts S. Alexithymia: its pre-
valence and correlates in a British undergraduate sample.
Psychol Psychother 2005; 78: 113-125 [PMID: 15826409 DOI:
10.1348/147608304x21374]

Kooiman CG, Spinhoven P, Trijsburg RW, Rooijmans HG.
Perceived parental attitude, alexithymia and defense style in
psychiatric outpatients. Psychother Psychosom 1998; 67: 81-87
[PMID: 9556199 DOI: 10.1159/000012264]

De Panfilis C, Salvatore P, Marchesi C, Cazzolla R, Tonna M,
Maggini C. Parental bonding and personality disorder: the
mediating role of alexithymia. | Pers Disord 2008; 22: 496-508
[PMID: 18834297 DOI: 10.1521/ pedi.2008.22.5.496]

Bellinger DC. Are children with congenital cardiac malf-
ormations at increased risk of deficits in social cognition?
Cardiol Young 2008; 18: 3-9 [PMID: 18093362 DOI: 10.1017/
5104795110700176x]

Kokkonen P, Veijola ], Karvonen JT, Laksy K, Jokelainen J,
Jarvelin MR, Joukamaa M. Ability to speak at the age of 1
year and alexithymia 30 years later. | Psychosom Res 2003; 54:
491-495 [PMID: 12726907 DOI: 10.1016/50022-3999(02)00465-8]
Karukivi M, Joukamaa M, Hautala L, Kaleva O, Haapasalo-
Pesu KM, Liuksila PR, Saarijarvi S. Deficit in speech
development at the age of 5 years predicts alexithymia
in late-adolescent males. Compr Psychiatry 2012; 53: 54-62
[PMID: 21388618 DOI: 10.1016/j.comppsych.2011.01.012]
Craig HK, Washington JA. Access behaviors of children

WJP | www.wjgnet.com

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

with specific language impairment. | Speech Hear Res 1993;
36: 322-337 [PMID: 8487524 DOI: 10.1044 /jshr.3602.322]
Brinton B, Fujiki M. Social interactional behaviors of children
with specific language impairment. Top Lang Disord 1999; 19:
49-69 [DOI: 10.1097/00011363-199902000-00006]

Way I, Yelsma P, Van Meter AM, Black-Pond C. Understanding
alexithymia and language skills in children: implications for
assessment and intervention. Lang Speech Hear Serv Sch 2007; 38:
128-139 [PMID: 17428959 DOI: 10.1044/0161-1461(2007/013)]
Timler GR. Reading emotion cues: social communication
difficulties in pediatric populations. Semin Speech Lang 2003;
24:121-130 [PMID: 12709885 DOI: 10.1055/5-2003-38903]
Spackman MP, Fujiki M, Brinton B, Nelson D, Allen J. The
ability of children with language impairment to recognize
emotion conveyed by facial expression and music. Commun
Disord Q 2005; 26: 131-143 [DOI: 10.1177/15257401050260030
201]

Irwin HJ, Melbin-Helberg EB. Alexithymia and dissociative
tendencies. | Clin Psychol 1997; 53: 159-166 [PMID: 9029346 DOI:
10.1002/ (sici)1097-4679(199702)53:2<159::aid-jclp9>3.0.co;2-0]
Taylor GJ, Parker JDA, Bagby RM. Relationships between
alexithymia and related constructs. In: Vingerhoets A,
van Bussel F, Boelhouwer J, eds. The (non)expression of
emotions in health and disease. Tillburg: Tillburg University
Press, 1997: 103-113

Tani P, Lindberg N, Joukamaa M, Nieminen-von Wendt T,
von Wendt L, Appelberg B, Rimén R, Porkka-Heiskanen T.
Asperger syndrome, alexithymia and perception of sleep.
Neuropsychobiology 2004; 49: 64-70 [PMID: 14981336 DOI:
10.1159/000076412]

Fitzgerald M, Bellgrove MA. The overlap between alexithymia
and Asperger’s syndrome. | Autism Dev Disord 2006; 36:
573-576 [PMID: 16755385 DOI: 10.1007 /s10803-006-0096-z]
Szatmari P, Georgiades S, Duku E, Zwaigenbaum L, Gold-
berg J, Bennett T. Alexithymia in parents of children with
autism spectrum disorder. | Autism Dev Disord 2008; 38:
1859-1865 [PMID: 18473159 DOI: 10.1007/s10803-008-0576-4]
Hill EL, Berthoz S. Response to “Letter to the Editor: The
overlap between alexithymia and Asperger’s syndrome”,
Fitzgerald and Bellgrove, Journal of Autism and Develop-
mental Disorders, 36(4). ] Autism Dev Disord 2006; 36:
1143-1145 [PMID: 17080269 DOI: 10.1007/s10803-006-0287-7]
Blumberg SJ, Bramlett MD, Kogan MD, Schieve LA, Jones
JR, Lu MC. Changes in prevalence of parent-reported
autism spectrum disorder in school-aged U.S. children:
2007 to 2011-2012. Natl Health Stat Report 2013; (65): 1-11, 1 p
following 11 [PMID: 24988818]

Paula-Pérez I, Martos-Pérez ], Llorente-Comi M. [Alexithymia
and Asperger syndrome]. Rev Neurol 2010; 50 Suppl 3: S85-590
[PMID: 20200852]

Guilbaud O, Corcos M, Hjalmarsson L, Loas G, Jeammet
P. Is there a psychoneuroimmunological pathway between
alexithymia and immunity? Immune and physiological
correlates of alexithymia. Biomed Pharmacother 2003; 57: 292-295
[PMID: 14499176 DOI: 10.1016/s0753-3322(03)00085-4]
Friedlander L, Lumley MA, Farchione T, Doyal G. Testing
the alexithymia hypothesis: physiological and subjective
responses during relaxation and stress. | Nerv Ment Dis 1997;
185: 233-239 [PMID: 9114808 DOI: 10.1097/00005053-1997040
00-00003]

Waller E, Scheidt CE. Somatoform disorders as disorders
of affect regulation: a development perspective. Int Rev
Psychiatry 2006; 18: 13-24 [PMID: 16451876 DOI: 10.1080/095
40260500466774]

Bermond B, Bierman DJ, Cladder MA, Moormann PP, Vorst
HC. The cognitive and affective alexithymia dimensions in the
regulation of sympathetic responses. Int | Psychophysiol 2010; 75:
227-233 [PMID: 19951721 DOI: 10.1016/j.ijpsycho.2009.11.004]
Franz M, Schaefer R, Schneider C. Psychophysiological
response patterns of high and low alexithymics under

December 22,2014 | Volume 4 | Issue4 |



87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

JRaishideng®

Karukivi M et a/. Development of alexithymic personality features

mental and emotional load conditions. | Psychophysiol 2003;
17: 203-213 [DOI: 10.1027/0269-8803.17.4.203]

Connelly M, Denney DR. Regulation of emotions during
experimental stress in alexithymia. | Psychosom Res 2007; 62:
649-656 [PMID: 17540222 DOI: 10.1016/j.jpsychores.2006.12.
008]

Howren MB, Lamkin DM, Suls J. Associations of depression
with C-reactive protein, IL-1, and IL-6: a meta-analysis.
Psychosom Med 2009; 71: 171-186 [PMID: 19188531 DOI:
10.1097/PSY.0b013e3181907c1b]

van Middendorp H, Geenen R, Sorbi MJ, van Doornen L],
Bijlsma JW. Neuroendocrine-immune relationships between
emotion regulation and health in patients with rheumatoid
arthritis. Rheumatology (Oxford) 2005; 44: 907-911 [PMID:
15814576 DOI: 10.1093 / rheumatology/ keh626]
Honkalampi K, Tolmunen T, Hintikka ], Rissanen ML,
Kylmad J, Laukkanen E. The prevalence of alexithymia and its
relationship with Youth Self-Report problem scales among
Finnish adolescents. Compr Psychiatry 2009; 50: 263-268
[PMID: 19374972 DOI: 10.1016/j.comppsych.2008.08.007]
Kokkonen P, Karvonen JT, Veijola ], Liksy K, Jokelainen J,
Jarvelin MR, Joukamaa M. Prevalence and sociodemographic
correlates of alexithymia in a population sample of young
adults. Compr Psychiatry 2001; 42: 471-476 [PMID: 11704938
DOI: 10.1053/ comp.2001.27892]

Joukamaa M, Taanila A, Miettunen ], Karvonen JT, Kos-
kinen M, Veijola J. Epidemiology of alexithymia among
adolescents. | Psychosom Res 2007; 63: 373-376 [PMID:
17905044 DOI: 10.1016/j.jpsychores.2007.01.018]

Sikkinen P, Kaltiala-Heino R, Ranta K, Haataja R, Joukamaa
M. Psychometric properties of the 20-item toronto alexithymia
scale and prevalence of alexithymia in a finnish adolescent
population. Psychosomatics 2007; 48: 154-161 [PMID: 17329610
DOI: 10.1176/ appi.psy.48.2.154]

Parker JD, Eastabrook JM, Keefer KV, Wood LM. Can
alexithymia be assessed in adolescents? Psychometric
properties of the 20-item Toronto Alexithymia Scale in younger,
middle, and older adolescents. Psychol Assess 2010; 22: 798-808
[PMID: 20804260 DOI: 10.1037/a0020256]

Nemzer E. Somatoform disorders. In: Lewis M, ed. Child
and Adolescent Psychiatry: A Comprehensive Textbook, 2nd
ed. Baltimore, MD: Lippincott Williams and Wilkins, 1996:
693-702

Freyberger H. Supportive psychotherapeutic techniques in
primary and secondary alexithymia. Psychother Psychosom
1977; 28: 337-342 [PMID: 609693 DOI: 10.1159/000287080]
Krystal H. Alexithymia and the effectiveness of psy-
choanalytic treatment. Int | Psychoanal Psychother 1982; 9:
353-378 [PMID: 6185448]

Zeitlin SB, McNally RJ, Cassiday KL. Alexithymia in victims
of sexual assault: an effect of repeated traumatization? Am |
Psychiatry 1993; 150: 661-663 [PMID: 8465889]

Misterska E, Glowacki M, Adamczyk K, Glowacki J,
Harasymczuk J. A longitudinal study of alexithymia in
relation to physical activity in adolescent females with scoliosis
subjected to cheneau brace treatment: preliminary report. Spine
(Phila Pa 1976) 2014; 39: E1026-E1034 [PMID: 25072855 DOI:
10.1097/ BRS.0000000000000426]

Karukivi M, Pélonen T, Vahlberg T, Saikkonen S, Saarijarvi S.
Stability of alexithymia in late adolescence: results of a 4-year
follow-up study. Psychiatry Res 2014; 219: 386-390 [PMID:
24953425 DOI: 10.1016/j.psychres.2014.05.058]

de Haan HA, van der Palen ], Wijdeveld TG, Buitelaar JK,
De Jong CA. Alexithymia in patients with substance use
disorders: state or trait? Psychiatry Res 2014; 216: 137-145
[PMID: 24534122 DOI: 10.1016/j.psychres.2013.12.047]
Zunhammer M, Eberle H, Eichhammer P, Busch V. Somatic
symptoms evoked by exam stress in university students: the
role of alexithymia, neuroticism, anxiety and depression.
PLoS One 2013; 8: e84911 [PMID: 24367700 DOI: 10.1371/

WJP | www.wjgnet.com

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

journal.pone.0084911]

Marchesi C, Giaracuni G, Paraggio C, Ossola P, Tonna M,
De Panfilis C. Pre-morbid alexithymia in panic disorder:
a cohort study. Psychiatry Res 2014; 215: 141-145 [PMID:
24230995 DOI: 10.1016/j.psychres.2013.10.030]

de Haan H, Joosten E, Wijdeveld T, Boswinkel P, van der
Palen ], De Jong C. Alexithymia is not a stable personality
trait in patients with substance use disorders. Psychiatry
Res 2012; 198: 123-129 [PMID: 22382053 DOI: 10.1016/j.
Ppsychres.2011.09.027]

Porcelli P, Tulipani C, Di Micco C, Spedicato MR, Maiello
E. Temporal stability of alexithymia in cancer patients
following a psychological intervention. | Clin Psychol 2011;
67:1177-1187 [PMID: 22052601 DOI: 10.1002/jclp.20839]
Tolmunen T, Heliste M, Lehto SM, Hintikka ], Honkalampi K,
Kauhanen ]. Stability of alexithymia in the general population:
an 11-year follow-up. Compr Psychiatry 2011; 52: 536-541 [PMID:
21081227 DOI: 10.1016/j.comppsych.2010.09.007]

Larsson MR, Béckstrom M, Michel PO, Lundh LG. The stability
of alexithymia during work in a high-stress environment: a
prospective study of Swedish peacekeepers serving in Kosovo.
Scand ] Psychol 2010; 51: 350-355 [PMID: 20210912 DOI: 10.1111/
§-1467-9450.2010.00807.x]

Meganck R, Vanheule S, Desmet M, Inslegers R. The
Observer Alexithymia Scale: a reliable and valid alternative
for alexithymia measurement? | Pers Assess 2010; 92: 175-185
[PMID: 20155567 DOI: 10.1080/00223890903510449]

Seo SS, Chung US, Rim HD, Jeong SH. Reliability and
validity of the 20-item toronto alexithymia scale in korean
adolescents. Psychiatry Investig 2009; 6: 173-179 [PMID:
20046392 DOI: 10.4306/ pi.2009.6.3.173]

Spek V, Nyklicek I, Cuijpers P, Pop V. Alexithymia and
cognitive behaviour therapy outcome for subthreshold
depression. Acta Psychiatr Scand 2008; 118: 164-167 [PMID:
18498434 DOI: 10.1111/j.1600-0447.2008.01199.x]

Marchesi C, Bertoni S, Cantoni A, Maggini C. Is alexithymia
a personality trait increasing the risk of depression? A
prospective study evaluating alexithymia before, during and
after a depressive episode. Psychol Med 2008; 38: 1717-1722
[PMID: 18366825 DOI: 10.1017/50033291708003073]

Grabe HJ, Frommer ], Ankerhold A, Ulrich C, Groger R,
Franke GH, Barnow S, Freyberger HJ, Spitzer C. Alexithymia
and outcome in psychotherapy. Psychother Psychosom 2008;
77:189-194 [PMID: 18332617 DOI: 10.1159/000119739]

de Timary P, Luts A, Hers D, Luminet O. Absolute and
relative stability of alexithymia in alcoholic inpatients
undergoing alcohol withdrawal: relationship to depression
and anxiety. Psychiatry Res 2008; 157: 105-113 [PMID:
17884180 DOI: 10.1016/j.psychres.2006.12.008]

Luminet O, Rokbani L, Ogez D, Jadoulle V. An evaluation of
the absolute and relative stability of alexithymia in women
with breast cancer. | Psychosom Res 2007; 62: 641-648 [PMID:
17540221 DOI: 10.1016/j.jpsychores.2007.01.003]

Moriguchi Y, Maeda M, Igarashi T, Ishikawa T, Shoji M,
Kubo C, Komaki G. Age and gender effect on alexithymia
in large, Japanese community and clinical samples: a
cross-validation study of the Toronto Alexithymia Scale
(TAS-20). Biopsychosoc Med 2007; 1: 7 [PMID: 17371586 DOI:
10.1186/1751-0759-1-7]

Rufer M, Ziegler A, Alsleben H, Fricke S, Ortmann J, Briickner
E, Hand I, Peter H. A prospective long-term follow-up study
of alexithymia in obsessive-compulsive disorder. Compr
Psychiatry 2006; 47: 394-398 [PMID: 16905403 DOI: 10.1016/
j.comppsych.2005.12.004]

de Vente W, Kamphuis JH, Emmelkamp PM. Alexithymia,
risk factor or consequence of work-related stress? Psychother
Psychosom 2006; 75: 304-311 [PMID: 16899967]

Salminen JK, Saarijirvi S, Toikka T, Kauhanen J, Adreld
E. Alexithymia behaves as a personality trait over a 5-year
period in Finnish general population. | Psychosom Res 2006;

December 22,2014 | Volume 4 | Issue4 |



119

120

121

122

123

124

125

JRaishideng®

Karukivi M et a/. Development of alexithymic personality features

61: 275-278 [PMID: 16880032 DOI: 10.1016/j.jpsychores.2006.
01.014]

Saarijarvi S, Salminen JK, Toikka T. Temporal stability of
alexithymia over a five-year period in outpatients with major
depression. Psychother Psychosom 2006; 75: 107-112 [PMID:
16508346 DOI: 10.1159/000090895]

Berthoz S, Hill EL. The validity of using self-reports to
assess emotion regulation abilities in adults with autism
spectrum disorder. Eur Psychiatry 2005; 20: 291-298 [PMID:
15935431 DOI: 10.1016/j.eurpsy.2004.06.013]

Yao S, Yi J, Zhu X, Haviland MG. Reliability and factorial
validity of the Observer Alexithymia Scale-Chinese
translation. Psychiatry Res 2005; 134: 93-100 [PMID: 15808294
DOI: 10.1016/j.psychres.2004.08.010]

De Gucht V, Fontaine ], Fischler B. Temporal stability and
differential relationships with neuroticism and extraversion
of the three subscales of the 20-item Toronto Alexithymia
Scale in clinical and nonclinical samples. | Psychosom Res
2004; 57: 25-33 [PMID: 15256292 DOI: 10.1016/s0022-3999(03)
00577-4]

Rufer M, Hand I, Braatz A, Alsleben H, Fricke S, Peter H. A
prospective study of alexithymia in obsessive-compulsive
patients treated with multimodal cognitive-behavioral
therapy. Psychother Psychosom 2004; 73: 101-106 [PMID:
14767152 DOI: 10.1159/000075541]

De Gucht V. Stability of neuroticism and alexithymia in
somatization. Compr Psychiatry 2003; 44: 466-471 [PMID:
14610725 DOI: 10.1016/50010-440x(03)00143-3]

Porcelli P, Bagby RM, Taylor GJ, De Carne M, Leandro G,
Todarello O. Alexithymia as predictor of treatment outcome in
patients with functional gastrointestinal disorders. Psychosom
Med 2003; 65: 911-918 [PMID: 14508040 DOI: 10.1097/01.

WJP | www.wjgnet.com

102

126

127

128

129

130

131

132

Ppsy.0000089064.13681.3b]

Kojima M, Frasure-Smith N, Lespérance F. Alexithymia
following myocardial infarction: psychometric properties and
correlates of the Toronto Alexithymia Scale. | Psychosom Res
2001; 51: 487-495 [PMID: 11602218 DOI: 10.1016,/50022-3999(0
1)00253-7]

Luminet O, Bagby RM, Taylor GJ. An evaluation of the
absolute and relative stability of alexithymia in patients with
major depression. Psychother Psychosom 2001; 70: 254-260
[PMID: 11509895 DOI: 10.1159/000056263]

Honkalampi K, Koivumaa-Honkanen H, Tanskanen A,
Hintikka ], Lehtonen ], Viinaméki H. Why do alexithymic
features appear to be stable? A 12-month follow-up study of
a general population. Psychother Psychosom 2001; 70: 247-253
[PMID: 11509894 DOI: 10.1159/000056262]

Honkalampi K, Hintikka ], Saarinen P, Lehtonen ], Viinamaki
H. Is alexithymia a permanent feature in depressed patients?
Results from a 6-month follow-up study. Psychother Psychosom
2000; 69: 303-308 [PMID: 11070442 DOI: 10.1159/000012412]
Bressi C, Taylor G, Parker ], Bressi S, Brambilla V, Aguglia E,
Allegranti I, Bongiorno A, Giberti F, Bucca M, Todarello O,
Callegari C, Vender S, Gala C, Invernizzi G. Cross validation
of the factor structure of the 20-item Toronto Alexithymia
Scale: an Italian multicenter study. | Psychosom Res 1996; 41:
551-559 [PMID: 9032718 DOI: 10.1016,/50022-3999(96)00228-0]
Gutiérrez F. The course of personality pathology. Curr Opin
Psychiatry 2014; 27: 78-83 [PMID: 24270476 DOI: 10.1097/
'YCO.0000000000000027]

Makino S, Jensen MP, Arimura T, Obata T, Anno K, Iwaki
R, Kubo C, Sudo N, Hosoi M. Alexithymia and chronic pain:
the role of negative affectivity. Clin | Pain 2013; 29: 354-361
[PMID: 23183262 DOI: 10.1097/ AJP.0b013e3182579c63]

P- Reviewer: Celikel FC, de Vente W, Hosak L,
Paradiso S, Schweiger U
S- Editor: Ji FF L- Editor: A E- Editor: Liu SQ

December 22,2014 | Volume 4 | Issue4 |



wdJ P

World Journal of
Psychiatry

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.5498 / wjp.v4.i4.103

World ] Psychiatr 2014 December 22; 4(4): 103-111
ISSN 2220-3206 (online)
© 2014 Baishideng Publishing Group Inc. All rights reserved.

REVIEW

Peptides from adipose tissue in mental disorders

Andrzej Wedrychowicz, Andrzej Zajgc, Maciej Pilecki, Barbara Koscielniak, Przemystaw J Tomasik

Andrzej Wedrychowicz, Department of Pediatrics, Gastroen-
terology and Nutrition, Polish-American Children’s Hospital,
Jagiellonian University Medical College, 30-663 Krakow, Poland
Andrzej Zajac, Department of Pediatric Surgery, Polish-
American Children’s Hospital, Jagiellonian University Medical
College, 30-663 Krakow, Poland

Maciej Pilecki, Department of Child and Adolescent Psychiatry,
Chair of Psychiatry, Jagiellonian University Medical College,
30-663 Krakow, Poland

Barbara Koscielniak, Przemystaw ] Tomasik, Department
of Clinical Biochemistry, Polish-American Children’s Hospital,
Jagiellonian University Medical College, 30-663 Krakow, Poland
Author contributions: All authors contributed equally to this
work.

Conflict-of-interest: Authors certify that there is no actual or
potential conflict of interest in relation to this article.
Open-Access: This article is an open-access article which
selected by an in-house editor and fully peer-reviewed by
external reviewers. It distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Correspondence to: Przemystaw J Tomasik, MD, PhD,
Associate Professor, Department of Clinical Biochemistry,
Polish-American Children’s Hospital, Jagiellonian University
Medical College, Wielicka St 265, 30-663 Krakow,

Poland. p.tomasik@uj.edu.pl

Telephone: +48-12-6580681

Fax: +48-12-6580681

Received: September 26, 2014

Peer-review started: September 28, 2014

First decision: November 3, 2014

Revised: November 26, 2014

Accepted: December 3, 2014

Article in press: December 10, 2014

Published online: December 22, 2014

Abstract

Adipose tissue is a dynamic endocrine organ that is
essential to regulation of metabolism in humans. A
new approach to mental disorders led to research on
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involvement of adipokines in the etiology of mental
disorders and mood states and their impact on the
health status of psychiatric patients, as well as the
effects of treatment for mental health disorders on
plasma levels of adipokines. There is evidence that
disturbances in adipokine secretion are important in
the pathogenesis, clinical presentation and outcome
of mental disorders. Admittedly leptin and adiponectin
are involved in pathophysiology of depression. A
lot of disturbances in secretion and plasma levels
of adipokines are observed in eating disorders with
a significant impact on the symptoms and course
of a disease. It is still a question whether observed
dysregulation of adipokines secretion are primary or
secondary. Moreover findings in this area are somewhat
inconsistent, owing to differences in patient age, sex,
socioeconomic status, smoking habits, level of physical
activity, eating pathology, general health or medication.
This was the rationale for our detailed investigation into
the role of the endocrine functions of adipose tissue in
mental disorders. It seems that we are continually at
the beginning of understanding of the relation between
adipose tissue and mental disorders.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Adiponectin; Leptin; Visfatin; Resistin;
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Core tip: New approach to adipose tissue as endocrine
organ developed new research fields in psychiatry.
Several papers linked the well-known adipokines like
leptin, adiponectin and resistin with mental disorders.
But there are still a hundreds of recently discovered
adipokines with possible role in mental disorders.
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INTRODUCTION

This year is the twenty-year anniversary of a new approach
to adipose tissue. Since the discovery of leptinm in 1994,
adipose tissue has been recognized as an endoctine organ
and an important source of biologically active peptides
called adipokines.

There is growing body of clinical evidence that
adipokines play a role in various mental disorders
including schizophrenia, mood disorders, anxiety
disorders, post-traumatic stress disorder, eating disorders
(EDs), sleep disorders, autism spectrum disorders
(ASDs), attention deficit hyperactivity disorder and some
neurodegenerative disorders such as Alzheimer’s disease
(AD)*“. Research on adipokines has looked at the effects
of drugs used to treat mental disorders on the plasma
level of adipokines, the role of adipokines in the etiology
of mental disorders and mood states and their impact
on other aspects of the health status of psychiatric
patients. One of the most interesting and challenging
areas of research is the role of adipocytes in the etiology
of mental disorders. Recently clinical research has
been corroborated by novel studies in animal models.
Use of animal models enables us to develop a more
sophisticated causal model of the role of adipocytes
in normal and pathological psychological functioning.
Several types of adipocyte receptor have been found
in several central nervous system areas, and have been
shown to affect brain function through neuroplastic
processesmj. These findings in depth the immune theory
of psychiatric diseases'

. Also some hypotheses tiding
etiology of mental disorders and addictions in adults
with disturbed adipocyte development in childhood were
formulated"""?. There are other possible mechanisms
by which adipocytes may be involved in the etiology
of mental disorders"™". At present the evidence is
inconsistent, and raises new questions and suggests
new topics for research!”. Understanding the role of
adipocytes in the etiology of mental disorders might lead
to new treatments and approaches to managing mental
health problems'*"”. On the other side research on the
role of adipokines in mental health reflects significant
changes in perception of adipose tissue. Methodological
problems with research in this area continue to be
reflected in inconsistent results®™ . In attempting
to synthesize the findings of the various studies it is
essential to consider interactions among factors such as
patient age, sex, socioeconomic status, smoking habits,
level of physical activity, eating pathology, general health
and medication. More research is needed, particularly
into the ways in which adipokines circulate around the
various body fluids and compartmentsm. This review
discusses research linking selected adipokines with mental
disorders.

ADIPONECTIN

Adiponectin is a 244-amino acid peptide produced in
adipose tissue by mature adipocytes and is classed as an
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adipokine. Adiponectin was discovered independently
in four different laboratories in 1995; it is also known as
adipoQ), adipocyte complement-related protein with mass
= 30 kDa, gelatin binding protein with mass = 28 kDa
and adipose most abundant gene transcript 1 (apM1)*,
Native adiponectin creates homotrimers that may form
dimers, trimers and high molecular weight (HMW)
Complexesml. Adiponectin interacts with adiponectin
receptors (AdipoR1 and AdipoR2) and is homologous
to Clq subunits and globular domains of type X and VI
collagensm. Both receptors are expressed in white and
brown adipose tissue ", AdipoR1 is expressed mainly in
skeletal muscles but is also found in endothelial cells. Tt
has high affinity for globular adiponectin and low affinity
for full-length adiponectin®™. The complex of AdipoR1
with adiponectin activates AMP-activated protein kinase
(AMPK) and promotes lipid oxidation”. AdipoR2
is highly expressed in the liver and has intermediate
affinity for both globular and full-length adiponectin.
It increases peroxisome-proliferator-activated receptor
ligand activity by reducing steatosis and enhancing insulin
sensitivity through activation of AMPK"™, T-cadherin,
an adiponectin-binding protein with high affinity for
HMW adiponectin multimers is mainly expressed in the
endothelium and smooth muscle™.

BIOLOGICAL ROLE OF ADIPONECTIN

The biochemical effect of adiponectin partly depends
on the relative high concentration of this peptide in
the blood, as compare to the remaining adipokines[34’35].
Adiponectin accounts for approximately 0.01% of
all plasma proteinm. Adiponectin is mainly involved

in energy homeostasis. It is exclusively secreted by
adipocytes and is linked to glucose and lipid regulationm.
Adiponectin stimulates fatty acid oxidation, suppresses
hepatic gluconeogenesis and also inhibits monocyte
adhesion, macrophage transformation, proliferation and
migration of smooth muscle cells into blood vessels™.
These metabolic and anti-inflammatory actions are closely
associated with activation of AMPK and modulation of
nuclear factor-B. AdipoR1 and AdipoR2 are expressed
widely both in peripheral tissues and in the brain"*.
Adiponectin plays a crucial role in several metabolic
diseases. It has strong insulin-sensitizing and anti-
inflammatory effects. Multiple metabolic abnormalities
such as obesity, diabetes and atherosclerosis have been
associated with decreased adiponectin levelsP”. In several
animal models treatment with adiponectin was shown
to reverse these abnormalities, resulting in increases in
fatty acid oxidation, insulin sensitivity and reductions in
glucose and lipid levels™.

ADIPONECTIN IN MENTAL DISORDERS

Adiponectin activity is strongly associated with metabolic

disorders and energy expenditure interactions, but it has
also been associated with various mental disorders such
as mood disorders, anxiety disorders, eating and sleep
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disorders and neurodegenerative disorders.
Decreased serum adiponectin levels have been also
reported in major depressive disorders, panic disorders

4143 . .
H91 Serum levels of adiponectin were

and schizophrenia
significantly lower in eldetly patients with major depressive
disorders than in non-depressed controls™*, Adiponectin
also plays an important role in depression-related
behaviors. Circulating adiponectin levels were decreased
in a chronic social defeat stress model of depression; they
were also inversely correlated with the social interaction
ratio. Adiponectin insufficiency increased susceptibility to
stress-induced depressive behaviors and impaired function
of hypothalamic-pituitary-adrenal axis!™, Expression
of AdipoR1 and AdipoR2 was high in areas of the
brain involved in depressive disorders and intra-cerebral
administration of adiponectin elicited antidepressant-
like behavioral effects in normal-weight mice and obese
diabetic mice!*”

Reduction in circulating adiponectin levels has been
correlated with social withdrawal, which is common
in psychiatric disorders such as depression and post-
traumatic stress disorder. The mechanisms underlying
the reduction in circulating adiponectin levels induced
by social defeat are still not known, however very recent
research has shown that glucocorticoid stress hormones
inhibit adiponectin gene expression and secretion iz vitro

48,49
#4991 1t seems reasonable to speculate that a

and in vivo
social defeat-induced dectrease in plasma adiponectin
levels may be connected to a stress-induced surge in
glucocorticoids[47].

The data on adiponectin levels in anorexia nervosa
(AN) patients are inconsistent. It has been reported
that adults with AN have decreased”, increased”™ or
unchangedm] adiponectin levels. Earlier research showing
that obese patients have lower total adiponectin levels
suggested that adiponectin levels might be negatively
correlated with body mass index (BMI)*”. A later study
assessing levels of specific isoforms of adiponectin found
that percentage HMW was lower in the AN group than
in controls, whereas percentage low molecular weight
(LMW) was higher in the AN group. HMW and LMW
were positively and negatively correlated with the BMI
respectively in the sample as a whole. The observation
that the level of total adiponectin was similar in the
AN group and control group suggests that AN may be
associated with upregulation of adiponectin production,
because these patients with AN appear to have produced
a similar amount of adiponectin to controls despite
having fewer fat cells™”.

Assessments of adiponectin levels in patients with
schizophrenia suggest that they are dependent on
nutritional status. Elevated adiponectin levels were
observed in normal-weight, drug-naive, first-episode
schizophrenia patients. In schizophrenia upregulated
secretion of adiponectin has been correlated with levels
of pro-inflammatory mediatorsm; it has been suggested
that inflammation is not the only reason for the increase
in adiponectin secretion in schizophrenia.
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Although adiponectin is involved in sleep regulation
and the pathomechanism of seizures normal levels have
been reported in normal-weight patients with mild sleep
disorders such as parasomnia and epilepsy”". Only in
patients with severe sleep disorders such as obstructive
sleep apnea hypopnea syndrome (OSAHS) have decreased
levels of adiponectin been found, but OSAHS is associated
with more serious hypoxia-related changes in the brain and
frequently co-occurs with obesity”".

Adiponectin abnormalities have been implicated in
various metabolic disorders and may also be risk factors
for the development of neurodegenerative disorders such
as ADP,

To date few studies have investigated the potential
relationship between adiponectin and AD. One recent
clinical study demonstrated that some AD patients have
clevated levels of adiponectin in plasma and cerebrospinal
fluid®, which suggests that adiponectin may play an
important role in mediating AD progression, possibly
through its effects on peripheral or brain metabolism.
Recent studies have shown that the adiponectin receptors
AdipoR1 and AdipoR2 are expressed throughout the
central nervous system™. But there is still controversy as
to whether adiponectin crosses the blood-brain barrier™.
It is likely that both adiponectin and adiponectin pathways
could be targets for a new, effective treatment for AD",

LEPTIN

Leptin, a 146-amino acid peptide, is a product of the
Ob(Lep) gene and is mainly synthesized by adipocytes.
Leptin has also been extracted from placentae, stomach
mucosa, enterocytes, liver and bone marrow! . Leptin
was identified in 1994 and takes its name from the
Greek Jeptos, meaning slim, fit. It functions as a “satiety
signal” and is released by fat tissue and regulate food
intake regarding to total fat tissue storagem. Leptin plays
an important role in peripheral signaling, providing
information about accumulated energy stores and thus

playing a role in long-term regulation of the amount of
food ingestedm. This adipose tissue-derived hormone
modulates a complex hypothalamic network of several
cooperating orexigenic and anorexigenic neuropeptides
to reduce food intake and increase energy expenditurew(ﬂ.
The arcuate nucleus (ARC) is an important leptin-
sensitive hub. Other hypothalamic and thalamic nuclei
including the paraventricular nucleus, dorsomedial
nucleus, ventromedial nucleus and lateral hypothalamic

area are also direct targets of leptinm.

BIOLOGICAL ACTIONS OF LEPTIN

Leptin plays a critical role as a negative regulator of food

intake through specific neuronal receptors localized in
hypothalamic nuclei. Leptin stimulates anorexigenic
neurons expressing pro-opiomelanocortin and inhibits
orexigenic pathways releasing neuropeptide Y and the
melanocortin antagonist Agouti-related peptidem. Leptin
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serum concentrations are maintained in direct proportion
to the fat tissue mass. In several animal models lack of
leptin causes hyperphagia and obesity whereas leptin
administration decreases body mass and increases energy
expenditure[sg]. However in humans 90%-95% of obese
people have elevated leptin serum levels™. This suggests
that obesity may be associated with problems with leptin
signaling or dysregulation of the leptin-brain axis. Low
serum leptin acts as a signal of lack of energy storage for
hypothalamic regions; this function may have evolved as
a defense against generalized metabolic debilitation®®".
In women a body fat percentage below 10%-15% is
associated with cessation of menstruation and relative
lack of leptin or leptin receptor dysfunction'™. In
adolescent girls and boys leptin stimulates higher release
of hypothalamic gonadoliberin and-viz specific receptors
in the pituitary gland-follicle-stimulating hormone and
luteinizing hormone (LH)[S]. Leptin also plays a crucial role
in many physiological processes including angiogenesis,

. . . . . 63]
inflammation, immune function and reproductlon[) I

LEPTIN AND MENTAL DISORDERS

In humans, both high and low levels of leptin have
been associated with psychopathology. Leptin resistance
accompanying obesity is supposed to influence disorders

such as anxiety, depression and may affect neurocognitive

B4 At present it is commonly believed, although

functions
there is no definitive proof, that appetite modulators also
affect non-homeostatic cognitive, emotional and reward
factors involved in regulation of food intake™". The
most common disorders associated with disturbance of
metabolic state regulators are AN and bulimia nervosa
(BN). AN and BN are classified as EDs of complex
and still unknown etiology. AN is characterized by low
leptin levels. Data on leptin levels in leptin in the BN are
inconsistent; it is possible that leptin levels may be vary
according to the phase of the disease or the severity of
symptoms (overeating, compensatory behaviors)”. In
underweight AN patients levels of leptin in plasma and
cerebrospinal fluid are significantly lower than normal
and correlated with BMI*
in restrictive and binging/purging AN, suggesting that
cachexia plays an important role in leptin changes in
anorexial.

Hypoleptinemia is believed to be the primary signal for

initial somatic and behavioral adaptations to starvation” .

1, Leptin levels were similar

Recent research has focused on the potential influences
of leptin and other hormones, severe life events and
chronic stress in the onset and the course of EDs!*".
Leptin influences energetic balance but it also regulates
processing of the hedonic and motivational components
of rewards™. It is widely recognized that anhedonia,
the inability to experience pleasure, is a key symptom
of EDs"™. Data from animal models has shown that
food abundance increasing body weight as well as leptin
levels suppress reward-related behaviors. Conversely
caloric restriction and body mass reduction resulted in a
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decrease in leptin levels and an increase in reward-related
behaviors”™. Thus in line with these animal studies, similar
observations have been recognized in chronically fasting
patients with AN. The modulatory effect of leptin on
reward-related behaviors has also been postulated to play
a role in excessive exercising in AN patients[ﬁﬂ. Low leptin
levels have been shown to correlate with hyperactivity
in starved animals””. Amenorrhea, which is one of the
most common symptoms of AN in female patients, is
probably secondary to the decrease in adipose tissue, but
may be directly associated with very low serum leptin
levels” . It has been shown that a serum leptin level less
than 1.85 mcg/L predicts amenorrhea and subnormal
serum levels of LH in AN"™. Weight restoration therapy
does not reverse amenorrhea in all patients and it has
been reported that in these cases leptin levels remain
lower than in healthy controls™”. Comorbid depressive
symptoms are another characteristic of AN. Evidence
indicates that there is a bidirectional relationship between
depression and metabolic dysregulationm’sﬂ. Leptin
receptors have been found in the limbic system, and leptin
also has been shown to affect hippocampal and cortical
structures through its effects on neurogenesis, axon
growth, synaptogenesis and dendritic morphology. Low
levels of leptin are associated with depressive behaviors
and exposure to chronic stress decreases serum leptin. A
recent study of therapy for AN reported a reduction in
depressive symptoms measured with Beck Depression
Inventory and Hamilton depression Rating Scale
following increases in BMI and leptin serum levels. This
suggests that there may be a direct association between
leptin concentration balance and depressive symptoms'”.
Leptin may serve as biomarker for depression in general,
or in depressed patients with altered metabolic function™.

Modern research on the importance of leptin in EDs
has explored its wider role, focusing on the critical role
that appetite regulation and weight regulation mechanisms
play in weight loss and maintenance of lean body mass in
AN™, This research is aimed at understanding the ways
in which leptin is transported to the brain and subsequent
alterations in hypothalamic expression of leptin receptors
and downstream signaling pathwaysm. Research into
early epigenic encoding of leptin-receptor interactions™
1s another promising new area of investigation.

Early research on the role of leptin in schizophrenia
explored the impact of treatment with antipsychotics
on leptin levels™. The relationship between leptin level
and weight gain associated with neuroleptic drugs has
also be investigated[%‘. There have been many reports
of altered levels of leptin in schizophrenic patients;
some studies reported decreased serum leptin levels in
schizophrenic patients, but others have found increased
serum leptin levels in antipsychotic-naive female patients
with schizophrenia[%’m. The neurobiological basis of
schizophrenia is not fully understood but dopamine
abnormalities in this disease have been extensively
investigatedmgs]. On animal model there is postulated
theory of increased dopamine level in nucleus accumbens
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in schizophrenic rats. Leptin may modulate dopaminergic
activity through leptin receptor-expressing neurons in the
mesolimbic pathway[gg]. It has been reported that leptin
reduces mesolimbic dopaminergic activity and decreases
dopamine levels in the nucleus accumbens™”". This is
consistent with studies which have reported a negative
correlation between leptin levels and severity symptoms
I and may indicate that leptin is
involved in negative feedback to counteract increased

in schizophrenia

dopamine activity in the brain”". However other study
noted higher plasma levels of leptin in schizophrenic
patients than in healthy controls”™,

RESISTIN

Resistin was discovered in 2001; it is a peptide and is also
known as adipose tissue-specific secretory factor or C/
EBP-epsilon-regulated myeloid-specific secteted cysteine-
rich protein (XCP1). It is considered a pro-inflammatory
factor and is thought to be responsible for resistance to
insulin™. Adipocytes are the main source of resistin in
the human body, but expression of resistin is also high in
mononuclear blood cells.

Recently researchers suggested that there is an associa-
tion between inflammatory agents produced by adipose
tissue and risk of depressionm. Some studies have reported
a positive correlation between resistin concentration
in the blood and atypical, melancholic subtypes of
major depressive disorders”™”. This association may be
related to the reduction in intrasynaptic concentration
of monoamines by resistin »iz inhibition of release of
norephinephrine and dopamine in the hypothalamus™.

It has been suggested that resistin is involved in the
pathogenesis of bipolar disorder (BD). Insulin resistance
is one of the main etiological factors in BD. Resistin
activates enzymes involved in gluconeogenesis and
increases glycogenolysis, thereby contributing to hepatic
insulin resistance by decreasing the expression of GLUT
4. A recent study reported increased levels of resistin
in patients with BD, the specific role of resistin in the
pathogenesis of the illness is still unknown"”, Reduced
concentration of resistin have been observed in patients
with obsessive compulsive disorder™, similarly lower
levels of serum resistin have been observed in patients
with ASDs"” and EDs"". Low resistin levels in EDs
could be due to downregulation of mononuclear
macrophage levels and/or a reduction in pro inflammatory
processes' .

OTHER ADIPOKINES

The well-known adipokines are discussed above, but
there are over 600 less well-known adipokines which are
extensively involved in human physiology and pathology.
Some adipokines are involved in the regulation of
metabolism (e.g., dipeptyl peptidase 4, vaspin, visfatin,
chemerin), others in the immune response [e.g., adipsin,
ASP, SAA3, interleukin (IL)-17D, colony-stimulating
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factors], inflammation (e.g., IL-1f3, IL-6, 1L-8, IL-10,
C-reactive protein, monocyte chemoattractant protein-1,
osteopontin, progranulin, chemerin), hypertension (e.g.,
angiotensinogen), cell adhesion (e.g., plasminogen activator
inhibitor-1), adipogenesis and bone morphogenesis (e.g.,
bone morphogenetic protein-7), cell or tissue growth
(e.g., insulin-like growth factor-1, transforming growth
factor beta, fibronectin, fibroblast growth factor 21,
vascular endothelial growth factor) and many others
functions" """, Some adipokines have multidirectional
actions or interplay with other molecules in a variety of
functions. These data urgent to define their function and
potential clinical relevance in health and disease, also in
mental disorders.

Few attempts have been already done. There was
no significant association between the concentration of
circulating visfatin and presence of EDs""”". Recent
studies have shown reliance between starvation and
decrease plasma level of adipsin, which suggests possible
role of this peptide in etiology of AN"". Serum levels of
omentin were normal in drug-naive patients with major
depression[m]. These negative results should not dissuade
researchers from investigating the role of adipokines in
mental disorders.

CONCLUSION

The studies discussed here provide evidence that distur-
bances in adipokine secretion are important in the
pathogenesis, clinical presentation and outcome of mental
disorders. There is a consensus that leptin and adiponectin
are associated with symptoms of depression. Changes
in the physiology of appetite modulators in EDs play
a pivotal role in motivated behaviors, reward processes
and energy balance. Sometimes, as in AN, secondary
downregulation of adipokines has a significant impact
on the symptoms and course of a disorder. A better
understanding of the endocrine function of adipose
tissue would have a significant impact on understanding
of mental disorders and would lead to more rational
therapies for these diseases. There is a lack of research
into the role of adipokines in different mental disorders;
this is an area which warrants further research. Detailed
investigation of links between adipokines and mental
disorders is still a new topic in psychiattic research.
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Abstract

Psychotic disorders and eating disorders sometimes
occur in the same person, and sometimes, but not
always, at the same time. This can cause diagnostic
confusion and uncertainty about treatment. This paper
examines seven ways in which symptoms of both
conditions can co-exist. The literature on this topic
consists to a large extent of case reports, so that firm
conclusions cannot be drawn from their examination.
There is no consistent sequence in the co-occurrence of
the two conditions-eating disorders sometimes precede,
and sometimes follow the onset of psychosis. The
advent of the psychosis, and sometimes the treatment
of the psychosis can cure the eating disorder, but it can
sometimes aggravate it. Psychosis is not necessarily
a mark of severity in the course of an eating disorder,
and food refusal can occur independent of severity
in psychotic illness, but it can be a cause of death.
There is some genetic association and some overlap of
physiologic, cognitive and brain structure deficits in the
two types of disorder. The connection between the two,
however, remains speculative. The area of comorbidity
and overlapping symptoms in psychiatry requires more
research. Clinical recommendations include attention
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to the different individual ways in which these two
disparate conditions often overlap.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Psychosis; Anorexia; Bulimia; Eating disorder;
Comorbidity

Core tip: Eating disorder symptoms and psychotic
symptoms may co-exist and may serve individual
psychological purposes. When planning treatment, the
whole person needs to be kept in mind, lest curing one
symptom exacerbates another. Effective treatment
requires attention to overlapping dimensions of illness.
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INTRODUCTION

Working in an outpatient clinic for women with psychotic
illness, the author encountered many patients with
concurrent problems in eating that made it difficult to
decide which symptoms to treat first.

Case example 1
A 25-year-old woman being treated with antipsychotic
medication for schizophrenia [Diagnostic and Statistical
Manual of Mental Disorders (DSM)-1V critetia] appeared,
over a three-month period, to be losing considerable
weight. Questions about her eating habits yielded the
following answers: “I can’t eat much.” “The medication
upsets my stomach.” “If I eat too much, I vomit.” On
physical exam, her weight was below norms for her
height. Heart rate was slowed but regular, and blood
pressure was low. Her skin appeared dry.

The treating team entertained the following questions:
is the patient suffering only from schizophrenia, or from
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an eating disorder as well? Will the eating problems
disappear once the psychosis is adequately treated?
Should treatment focus more on the eating problems
than on the schizophrenia, since self-starvation can
lead to acute heart problems and even death, while
schizophrenia is a chronic condition?

Case example 2

Another young woman in her mid-twenties who had
previously been treated elsewhere for anorexia nervosa
(DSM-IV criteria), developed delusions about being
followed and exhibited eccentric public behavior that
brought her to the attention of police, and, hence, to the
psychosis clinic. Her case raised the following questions
among the treating team: could the psychosis be a
result of undernutrition? Could the patient be suffering
from two separate disorders, anorexia nervosa plus an
affective disorder with psychotic features, or possibly
schizophrenia? Which of her symptoms should take
precedence with respect to treatment?

To help answer the questions of the mental health
team, the search terms “eating disorders”, “anorexia”, and
“bulimia” plus “psychosis”, “schizophrenia”, “delusion”
and “hallucination” were entered into the PubMed and
Google Scholar databases, with subsequent searching for
further references in all relevant articles, many of which
turned out to be case descriptions.

Perusal of the literature led to seven potential hypotheses
about the comorbidity of psychotic illness (schizophrenia
or the presence of delusions or hallucinations in the context
of an affective disorder), and eating disturbance. The
hypotheses, and the predictions to which they lead, will first
be outlined, and subsequently explored in greater detail.
Many are contradictory. They are meant only to provoke
discussion.

Hypothesis 1: Eating disorders and psychoses are entirely
separate disorders that can, by chance, occur in the same
petson.

Two epidemiologic predictions follow from this
hypothesis: (1) The incidence of psychotic disorder
among those with eating disorder will be the same as it is
in the general population; and (2) The incidence of eating
disorder among individuals with psychotic disorder will
be the same as it is in the general population.

Hypothesis 2: As a result of starvation, electrolyte, and
metabolic imbalance, transient psychotic symptoms can
develop in patients with a primary eating disorder. The
direction of effects could be in the opposite direction.
Patients with a primary psychotic illness (e.g., schizo-
phrenia or delusional depression for instance) can stop
eating due to delusions related to food-eg., the food is
poisoned; the food is contaminated, and subsequently
develop an eating disorder.

Since the secondary condition depends upon the
presence of the first, the prediction here would be that
effective treatment of the primary condition would
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abolish both.

Hypothesis 3: Control of food intake provides a sense
of mastery, achievement, and self-control to individuals
whose sense of self-efficacy is low, as is the case of
individuals at risk for psychosis. Control of food can,
thus, be conceptualized as an attempt to ward off acute
psychosis. The opposite direction of causality is also
possible, namely that apathy, for instance, a negative
symptoms of schizophrenia, reduces the urge to purge
and diet in anorexia/bulimia-prone individuals.

If hypothesis 3 were true, recovery from one disorder
would, in distinction to hypothesis 2, make the other
worse.

Hypothesis 4: Because of body image distortions, eating
disorders are delusional-e.g., psychotic disorders.

If hypothesis 4 were true, a family history of psychosis
should be present in patients with eating disorders,
and a family history of eating disorders in patients
with schizophrenia and other psychotic illness. The
biochemical, cognitive, and anatomical deficits found in
one condition should be present in the other. Moreover,
as in hypothesis 2 and contrary to hypothesis 3, the
successful treatment of one condition would also cure
the other.

Hypothesis 5: An eating disorder is an early sign
(prodrome) of an impending psychosis or, conversely,
psychotic symptoms can herald the beginning of an
eating disorder.

If this were the case, one disorder would precede the
other and fade into the background once the primary
condition surfaced.

Hypothesis 6: Antipsychotics used to treat psychosis
lead to weight gain and, thus, induce eating disorder.
Conversely, antidepressants used to treat eating disorder
can trigger psychosis.

The prediction here is that the second disorder will
disappear once the offending treatment is stopped.

Hypothesis 7: Psychotic symptoms are a marker of
severity in eating disorders, while food refusal signals a
severe and dangerous stage of psychotic illness.

This hypothesis lends itself to two predictions: (1)
Patients diagnosed with an eating disorder who exhibit
psychotic symptoms will display illness acuity markers-e.g.,
low body mass index (BMI), electrolyte imbalance, severe
depression, high levels of food restriction and purging,
suicide attempts, long duration of illness, treatment
resistance and a high mortality rate; and (2) Patients
diagnosed with a psychotic illness who exhibit food
refusal will similarly show markers of illness severity-e.g.,
poor response to treatment, a large number of psychotic
symptoms and signs, frequent hospitalization, involuntary
hospitalization, high suicide rate, and a high mortality
rate.
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TESTING THE HYPOTHESES

Eating disorders and psychoses are entirely separate
disorders

Conceptualizing eating disorders and psychotic disorders
as falling into two separate, distinct DSM categories is
the usual way of thinking about these disorders. The
logical extension to acceptance of this belief is that the
incidence of psychotic disorders such as schizophrenia
for instance, among individuals with eating disorder,
reflects their rate in the general population, and the
incidence of eating disorders such as anorexia nervosa,
for instance, among individuals with psychotic disorder, is
on a par with their occurrence in the general population.

Hatly studies of eating disorder suggested a dispro-
portionally high rate of associated psychotic illness. For
instance, in a survey of 1017 eating disorder patients
admitted to Danish psychiatric institutions during the
period 1968-1986, Moller-Madsen ez /! found that,
among those who were rehospitalized during the same
time period (which was true for 22%), the diagnosis was
changed to psychosis in as many as 6%.

Belief in a disproportionate incidence rate in no
longer credible. Once diagnostic criteria were more
clearly specified and reliable interview instruments
more widely used, the incidence of psychotic illness
in the context of eating disorder was shown to be low.
In an authoritative review that included 119 separate
studies published in the English and German literature
prior to 2002 (covering 5590 patients diagnosed with
anorexia nervosa), Steinhausen” found that a concurrent
diagnosis of schizophrenia was, indeed, rare. More
recently, Miotto e# a/” found no cases of co-morbid
schizophrenia among 112 female patients with DSM-IV
cating disorders. Schizophrenia was found to be more
prevalent, however, among men with eating disorder. Of
98 male veterans with eating disorder, 27 (28%) in one
study received a concurrent diagnosis of schizophrenia
or other psychosis'. This was over three times the rate
of psychosis in male veterans who did not have an eating

disorder and also over three times the rate of female
veterans with eating disorder. One potential explanation
for the gender difference is expectation. Clinicians
generally do not expect to see eating disorder in men,
so that the cognitive distortions and food phobias
that accompany eating disorders, while interpreted as
overvalued ideas in women, are seen as delusions in men,
and therefore considered to indicate psychotic illness.
Although current literature considers full-fledged
psychosis to be relatively rare, individual psychotic
symptoms are not infrequent in the context of eating
disorder. Miotto ¢ a/’ found more ‘paranoid ideation’ and
“psychoticism” on the Symptom Checklist-90-Revised"!
symptom checklist in eating disorder patients than in
non-psychiatric controls of similar age. Earlier workers"”
had reported that 17 of 130 patients (14%) with eating
disorder showed some signs of psychosis. Blinder ¢ a/”
however, studying 2436 female inpatients with eating
disorder (ED) in 2006, found psychotic symptoms in
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only 0.4%, (mostly in the restricting anorexia nervosa
type of ED), a lesser percentage than the reported rate
of psychotic symptoms in the general populationls’gj.

Despite these findings, various reviews have reported
the incidence of schizophrenia in patients with eating
disorders to be between 3%-10%""" and the incidence of
transient psychotic episodes to be 10%-15%"". There
seems to be no good evidence for such conclusions.
Overall, the incidence of psychosis in eating disordered
patients is approximately that of the population at large.

Looking at the question the other way around (the
incidence of eating disorder in the context of psychosis),
Gétestam ef a/'? studied 19000 Norwegian psychiatric
patients using a staff report questionnaire and found
that, among inpatient males with schizophrenia, 1.71%
suffered from eating disorders. The figure was 2.88% for
women. When outpatients were included, the percentage
came down to 1.6% for males, but rose to 3.8% for
females. This suggests that disordered eating occurs
much less frequently in association with schizophrenia
in men but, in women, more frequently in association
with the kind of psychiatric problems (mostly depression
and anxiety) found in outpatient clinics. The general
population lifetime prevalence of anorexia nervosa,
bulimia nervosa, and binge-eating disorder is estimated
to be 0.3%, 0.9%, and 1.6% respectivelym]. Considering
that community rates of ED are always much higher than
rates derived from medical care settings (because most
people with ED do not seek medical help), the Gétestam
¢t al'” rates of ED in schizophrenia patients are, thus,
substantially higher than expected in both men and
women.

More recently, Fawzi ez al' in Egypt found that the
prevalence of disordered eating [defined by a score of
= 30 on the Eating Attitudes Test (EAT40)"] was
30% in 50 antipsychotic-naive men and women with
schizophrenia, compared to 12% in non-psychiatric
controls. The patients also had significantly higher
EAT40 mean scores than the controls.

The question, therefore, of whether eating disorders
and psychotic disorders belong in separate categories of
disease and occur together only by chance is unsettled.
Perhaps because of help secking and referral patterns
(psychosis being of more clinical concern than ED),
patients suffering from both disorders are more in
evidence in psychosis services, such as the one to which
the two cases described above belonged, than they are in
ED services.

Symptoms of eating disorders lead to psychosis, and
vice versa
ED patients may suffer from starvation, electrolyte,
and metabolic imbalance, conditions that can provoke
transient psychotic symptoms. Equally, patients with
psychosis may suffer from food-related delusions-e.g., the
food is poisoned; the food is contaminated, that lead to
food refusal.

If this were the case, one would expect the secondary
condition to disappear once the trigger (starvation or
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food delusion) were removed.

There are several case reports in the literature of
psychosis following starvation caused by anorexia nervosa”
Mavrogiorgou ef al'” report the case of a 37-year-old
woman with anorexia who, for four years, suffered
acute paranoid-hallucinatory psychosis at the tail end
of fasting episodes. During these four years, psychotic
symptoms could not be elicited either before or after
the fasting periods, which suggests a cause and effect
relationship between the fasting and the psychotic
decompensation. The authors hypothesize that the
fasting led to acute hyperactivity of the dopaminergic
system, giving rise to subsequent psychosis. It has been
suggested that starvation is especially psychotogenic
when it occurs during adolescence, a critical period for
brain structural, neurochemical, and molecular changes“a
that are specifically critical in the regulation of dopamine
pathwaysm. Starvation during early adolescence, more
than in any other time period, may have a particulatly
®I The duration and severity
of starvation-induced psychosis, and ultimately how it is

damaging effect on the brain

diagnosed and treated, may thus depend on the patient’s
age at the time of the starvation episodesm.

On the converse side, patients with schizophrenia
develop delusions about food that can subsequently lead
to food refusal™. What starts as a delusion about food can
progress to a condition that meets all the criteria of an ED.

Symptoms of one condition can, thus, act as risk

factors for the other condition.

Symptoms of one condition protect against the other
condition

The prediction here is opposite to that of hypothesis
2. Control of food intake provides a sense of mastery,
achievement, and self-control to individuals who may
be at risk for psychosis. The increase in feelings of self-
efficacy can then help to ward off the psychosis. It is also
possible that a symptom of psychosis, such as apathy for
instance, can ward off an eating disorder.

If this were the case, then, in some individuals, recovery
from ED would precipitate psychosis and recovery from
psychosis would trigger an ED.

Deckelman ¢ al™ present four cases where schizo-
phrenia and bulimia coexist and where the negative
symptoms of schizophrenia appear to diminish the drive
to restrict eating or the impulse to binge and purge. There
are also case reports of psychosis that first manifests
after a person has recovered from an EDPY, Case reports
are, of course, not evidence for or against a hypothesis.
They merely demonstrate that reciprocal relationships,
such as the ones described above, can and do occut.
They were first suggested by David ef al® and illustrated
by a clinical case in which EAT40 scores'” rose when
psychosis was contained and declined when psychosis
was at its peak. Hugo ez al™ presented four cases that
showed the same reciprocal relationship. They argued that
disordered eating can be used as a defense against a more
fragile, disintegrated state such as psychosis. Yet again, in
a review of male cases, Bou Khalil e 2/" conclude that,
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in general, symptoms of ED diminish when psychotic
episodes flare and recur when psychotic episodes go into
remission.

It is interesting to speculate why this reciprocal
relationship might make sense. The pre-psychotic state
is often accompanied by a distorted sense of agency and

15! that can be initially counteracted

a loss of contro
by exerting control over eating, For example, Yamashita
et al™” reported the case of a 14-year-old girl whose
anorexia nervosa, present for about two years, abruptly
shifted after two weeks of hospitalization to an acute
psychosis characterized by persecutory delusions and
auditory hallucinations. All traces of the eating disorder
disappeared, as if control over eating no longer served
a purpose. Rojo-Moreno ef al’" recently reported two
cases that followed a similar trajectory. There are several
potential interpretations of these cases. The ED might
protect against psychosis. It could also be argued that the
ED was a prodrome of psychosis. Another possibility is
that the antipsychotics used to treat the psychosis also
cured the ED™,

Eating disorders and psychotic disorders are marked by
similar cognitive distortions, perceptual defects, genetic
markers, physiologic and anatomical abnormalities

It can be argued that eating disorder and psychotic
disorder are different expressions of the same illness, the
distorted thoughts about eating being a form of delusion™
(Mountjoy). Interestingly, auditory hallucinations, the
hallmark of psychotic conditions, also occur in anorexia
nervosa™? ", Depersonalization and derealization,
too, are common symptoms of both disorders"", as are
overvalued ideas™*".

If the two conditions were different aspects of the
same illness, family medical history should be positive for
both disorders and successful treatment of one condition
should cure the other as well. In addition, biochemical,
cognitive, and anatomical deficits found in one condition
should also be present in the other.

Data from the National Survey of American Life show
an association between having a first-degree relative with
schizophrenia and the lifetime development of bulimia,
among other disorders!". Among other possibilities,
this association could be the result of shared genes. The
genetics of ED was recently reviewed by Trace e7 al™.
They found that dopamine receptor D2 polymorphisms
were significantly associated with anorexia nervosa, as
they have been in genome-wide association studies in
schizophrenjal43j. Significant associations have been shown
between the Vall58Met polymorphism of the catechol-
O-methyl transferase gene and anorexia nervosa, and
schizophreniaw. It is not unusual in modern psychiatric
genetics to find that risk genes cross traditional diagnostic
boundaries'™, suggesting the importance of epigenetic
factors in the determination of specific psychiatric
syndromes. In both ED and psychotic disorders, dopamine
genes have been found to be dysregulated as a result of
epigenetic influences™".

With respect to treatment response, Wenokur ez al™
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present a case where an eating disorder and a psychotic
disorder disappeared together in response to one treatment.
Patients with ED co-morbid with psychosis have been
reported to do well on drugs that act on the dopaminergic
system!”*. Both disorders have been linked to altered
dopamine activity, manifested in anorexia nervosa mainly
by hyperactivity“'()’ﬂJJ and, in psychotic illness, mainly by
delusions and hallucinations. Altered dopamine activity in
ED is present even after recovery, suggesting that it is more
than a sequela of undernutrition”".

Many brain alterations are associated with anorexia
nervosa and tend to be distributed across the same brain
structures implicated in schizophreniam. Studies have
found abnormal functioning in ED in the frontal, limbic,
occipital, striatal and cerebellar regions, deficits that
sometimes persist after the patient has recovered, which
suggests that the dysfunction is not merely a consequence
of poor nutrition™,

Many of the cognitive and social dysfunctions found in
ED are reminiscent of those seen in psychotic disorders.
A basic lack of trust leading to social isolation, poor
therapeutic alliance, and poor treatment adherence is
common to both disorders”™. The ability to put oneself
in the mindset of the other person (theory of mind) is
deficient in both disorders”™ as are difficulties in shifting
sets or rapidly being able to pass from one mode of
thinking to another””. Similarity in these dimensions of
illness is not, of course, limited to eating disorders and
psychotic disorders.

While most of the work in these areas is new, the idea
that ED and schizophrenia patients suffer from similar
cognitive impairment had been suggested earlier by
Yamashita ez a/".

The symptoms of one disorder can herald the onset of
the other disorder

An ED can be the early sign of an impending psychosis,
or psychotic symptoms can signal the beginning of an
ED.

If such were the case, one disorder would precede the
other and disappear when the other emerged.

Historically, at the beginning of the 20" century, French
psychiatrists considered anorexia nervosa to be a prodrome
for schizophrenialSSj, and this idea subsequently entered
British psycl'liatry[s()’()”]. As recently as 2013, a study of 11067
youth found that those who later developed a psychotic
disorder (# = 21) had reported more ED symptoms at age
16 than those who remained free of psychosism.

The case against eating symptoms serving exclusively as
a prelude to psychosis is made by case reports illustrating the
fact that ED sometimes atises in the midst of an existing
psychotic illness" """ Even when ED does start first,
in these cases it does not go away when psychosis appears,
so it cannot be considered a prodrome. Sometimes, eating
disorders occur very late in the course of schizophrenia.
Stein ez a/*” describe four eldetly patients suffering from
a chronic form of schizophrenia who, for the first time,
developed eating disorders late in life. The schizophrenia,
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however, did not disappear when the ED emerged.

Erin Hawkes, who suffers from schizophrenia and
has written an insightful book about her experience
with this illness'
schizophrenia symptoms. The order of onset of eating

, writes about bulimia as a response to

disorder »s psychosis in those who eventually suffer from
both conditions is so variable that neither can justifiably
be considered a prodrome of the other. Shiraishi ez al®
convincingly illustrated this variability by graphing their
eight cases.

The treatment of one disorder is responsible for the
onset of the other

Antipsychotics used to treat psychosis instigate weight
gain that subsequently induces eating disorder. By the
same token, antidepressants used to treat eating disorders
can precipitate psychosis.

If this were the case, the second disorder would
disappear once treatment for the first were stopped.

Hawkes writes that her bulimia worsened after
treatment with olanzapine: “I was put on olanzapine.
Terrible mistake: I was, within two months, 137 pounds
of (in my opinion) fat. My purging went wild....
Olanzapine gave me a ravenous appetite.... Thus, purging
became all-important”.

There have been several reports of medication-induced
bingeing resulting from treatment of eating disorder
with antipsychotic agents[m’m. A 2013 meta-analysis of 8
randomized trials of the use of the newer antipsychotic
agents (six olanzapine, one risperidone, one amisulpride)
for eating disorders concludes that, compared with
placebo, their use was associated with a nonsignificant
increase in BMI that exerted a nonsignificant effect on
the drive for thinness and on body dissatisfaction', in
other words, affording no reason to believe that treatment
with antipsychotics worsened eating disorders. The doses
prescribed were relatively low, however, (4.2 mg-10 mg
for olanzapine), lower than would have been prescribed
had the target been psychosis. The other potential
explanation for the negative finding is that only two of
the eight studies covered in the meta-analysis controlled
for medication adherence. Many of the patients may not
have taken their prescribed doses. The jury is still out,
therefore, on the possibility that antipsychotic treatment
can induce eating disorder.

With respect to treatments for ED that might preci-
pitate psychosis, antidepressants, often used in the treatment
of eating disorders, are known to sometimes result in
psychosism’m.

Psychosis may be a severity marker in eating disorder.
Conversely, not eating may be a severity marker for
psychotic illness

If that were the case, then ED patients with psychotic
symptoms might be more severely ill than other ED
patients along a number of parameters such as duration
of illness, treatment resistance and mortality rate. By the
same token, food refusal could be a marker of severity in
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psychosis patients. If so, it would be associated with non-
response to treatment and a high mortality rate.

Other than the acknowledgement that three domains
need to be considered to ascertain severity in ED-
the psychological (eg., depression), the behavioral (eg.,
eating and purging behaviors), and the physical (e.g.,
BMI; hyperactivity; electrolyte imbalance), there is no
agreed upon severity scale for these disorders". Early
on, Lasegue!™ delineated three phases of “hysterical
anorexia” as he called it, the first marked by an “uneasiness
and fullness” after eating, with consequent reductions
in food intake, the second marked by severe restriction,
increased activity levels and an “intellectual perversion”
resulting in a complete denial of the illness, and the third
marked by “extreme emaciation, laborious exercise and
general debility”". Currently, the markers of severity
are usually BMI, physical risk, and illness duration (not
psychosis)”™. The literature does not support a correlation
of psychosis with severity in ED.

Nor is there any evidence to suggest that food refusal
in the context of psychosis is an indicator of severity
of psychotic illness, although not eating can aggravate
psychotic symptomsm’gm and, if left untreated, lead to
death by starvation.

Both ED and psychotic disorders have a high mor-
tality rate from suicide, substance abuse and medical
complications. In ED, cardiovascular complications
arise from malnutrition, dehydration, and electrolyte
abnormalities, precipitating death by inducing heart
failure or fatal arrhythmias. In psychotic disorders, the
cardiovascular system is compromised by obesity and
the metabolic complications of antipsychotic drugsfm’s‘ﬂ.
Deliberate starvation can lead to death in persons with
long standing psychosis but is not generally viewed as a
marker of severity in psychotic illness.

CONCLUSION

The combination of eating disorder and psychotic illness
is more often seen in services for psychotic disorders
than in eating disorder services, probably because
psychotic symptoms take precedence in terms of referral.
The “doubly disordered” risk being undertreated in
schizophrenia services because the ED may appear trivial
in comparison to the more flagrant psychotic symptoms
and may worsen insidiously due to the effects of weight
gain induced by antipsychotic medication. Clinicians need
to be aware of the fact that, because of undernutrition,
ED can precipitate a state that looks like psychosis, but
that is usually transient. During adolescence, however,
when the developing brain is exquisitely vulnerable to
insult, acute starvation may kindle a psychosis that takes
on a life of its own. It is also the case that the delusions of
a primary psychotic condition can lead to food aversions
and initiate dangerous eating behavior. Some have argued
that ED symptoms can protect against the development
of psychosis and psychotic symptoms can protect against
ED. This may be true for some individuals, and clinicians
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need to be alert to this possibility. Some dimensions of
illness are common to both conditions and research in
this area is accelerating, Also clinically interesting is the
phenomenon of eating disorders serving as a prodrome
or early stage of psychosis, and eating disorders emerging
as a result of the treatment of psychosis. Reports of such
cases have been relatively prevalent; phenomena of this
sort need to be documented and better studied.
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Abstract

Suicide is the second leading cause of death in youth
globally; however, there is uncertainty about how best
to intervene. Suicide rates are typically higher in males
than females, while the converse is true for suicide
attempts. We review this “gender paradox” in youth,
and in particular, the age-dependency of these sex/
gender differences and the developmental mechanisms
that may explain them. Epidemiologic, genetic,
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neurodevelopmental and psychopathological research
have identified suicidal behaviour risks arising from
genetic vulnerabilities and sex/gender differences in
early adverse environments, neurodevelopment, mental
disorder and their complex interconnections. Further,
evolving sex-/gender-defined social expectations
and norms have been thought to influence suicide
risk. In particular, how youth perceive and cope with
threats and losses (including conforming to others’
or one’s own expectations of sex/gender identity)
and adapt to pain (through substance use and help-
seeking behaviours). Taken together, considering
brain plasticity over the lifespan, these proposed
antecedents to youth suicide highlight the importance
of interventions that alter early environment(s) (e.g.,
childhood maltreatment) and/or one’s ability to adapt
to them. Further, such interventions may have more
enduring protective effects, for the individual and for
future generations, if implemented in youth.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Previous research has demonstrated clear and
consistent sex-/gender-specific patterns in the continuum
of suicidal behaviour. Here, we review epidemiologic,
genetic, neurodevelopmental and psychopathological
research to identify and discuss explanations for these
findings. We propose antecedents to youth suicide
and highlight the importance of early intervention.
Understanding the mechanisms underlying sex/gender
differences in youth suicidal behaviour could help
identify strategies to reduce suicide risk across the
lifespan.
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INTRODUCTION

Problem
Suicide is the second leading cause of death among
young people globally with substantial social and

economic costs'. While youth suicide rates vary widely
[2,3]

across and within countries
with good-quality vital registration data"!
2 to 3 times higher in boys than girlsH’s]. Suicide rates have
declined in boys since the 1990s, but there is concern that
in some countries, rates have increased for glrls” and the

, in developed countries,
rates are at least

downward trend in boys, is now reverslng However,
it is unclear how best to intervene to reduce suicide risk

Baishidenge ~ WJP | www.wjgnet.com

121

Rhodes AE et a/. Sex/gender and youth suicide

in youthm—a problem that may be resolved, in part, by
addressing sex/gender differences in suicidal behaviours.

Gender paradox

Herein, the “gender paradox”-higher suicide attempt
rates in females but higher suicide rates in males-merits
attention”. In particular, this paradox is age dependent.
For suicide attempt rates, the sex/gender difference (F
> M) increases with age peaking in mid adolescence!™ ",
whereas for suicide rates, the sex/gender difference (M >
F) steadily climbs until early adulthood"". Although suicide
attempt data are self-reported, hospital presentation data
reveal the same patternmﬂ and suicide misclassification
seems an unlikely explanationﬂg]. Why do these changes

occur and could this knowledge help us reduce suicide
risk in boys and girls?

Purpose of this review

We build on developmental perspectives of youth
suicidal behaviours™” to advance our understanding of
the mechanisms underlying the gender paradox, which
may help focus approaches to youth suicide prevention.
In the following sections, we examine the continuum of
suicidal behaviours in boys and gitls, synthesizing findings
from epidemiologic, genetic, neurodevelopmental and
psychopathology research to propose key mechanisms.
We then highlight how these mechanisms operate within
the sex/gender developmental contexts in which youth
live, which if modified, may reduce their suicide risk.

Terminology

“Boys” and “gitls” refer to youth ages 10 to 24 years
“Sex/gender” is used rather than “sex” or “gendet” to
signify the complex interplay of social and biological
determinants™. Most findings are limited by dichotomous
measures of sex/ genderm], and to Western cultures. We
defined suicidal ideation, attempts and suicide according to
standard nomenclature™. Hereafter, hospital presentation
data on self-inflicted injuries and poisonings are referred
to as “hospital presentations” or when admitted, “hospital
admissions”. For both, unless otherwise noted, suicidal
intent was unspecified.

[20]

SEX/GENDER DIFFERENCES IN THE
CONTINUUM OF SUICIDAL BEHAVIOUR

In this section, we review the epidemiologic evidence
for a proposed continuum from suicidal ideation to

behaviours, with those attempting and dying by suicide
[24-206]

experiencing a greater burden of risk!

Suicide attempts

Several factors complicate our understanding of suicide
attempts in boys and gitls as they age. First, knowledge
from community-based samples (z.e., school or household
surveys) may be slanted to girls because gitls have a higher
past year” ™ and lifetime prevalence™**"* of suicidal
ideation and attempts than boys between the ages of 12
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to 24. Second, depending on the study design, younger
youth may not be well-represented given the prevalence
of suicide attempts is highest in mid adolescence, and
the lifetime recall of suicide attempts is inconsistent,
particularly at early ages[33]. Third, community-based
surveys tend to represent more common, but less lethal
behaviours. For example, although 8.0% of United States
students (grades 9 to 12) reported a past year suicide
attempt, the proportion reporting their attempt was
treated by a doctor or nurse was only 2.7% (higher in gitls
than boys, 3.6% s 1.8%)". The sex/gender difference
in youth suicide attempts (F > M) only diminishes
among hospital presentations in medically serious suicide
attempts (largely self—poisonings)[‘w and reverses (M >
F) with increased lethality of methods (e.g, hanging and
firearms)™",

With these caveats, we review prospective community-
based studies where the temporal ordering between
potential predictors of suicide attempts is less ambiguous,
to illustrate cumulative risks and potential causal chains
in boys and gitls as they age. Suicidal ideation, tied to
depression™", is a predictor of a later attempt™*”"*; but
more for girls than boys" ", Further, when depression
and suicide attempts were compared by age in gitls,
suicide attempts declined in older girls (narrowing the
F > M difference) but depression did not'"’, raising the
question what accounted for this decline and its relevance
to suicide prevention?

Other longitudinal studies have shown that suicide
attempt risk is predicted by early adverse environments
and early psychiatric morbidity. However, it remains
unclear whether boys’ and girls’ pathways differed. For
example, in a New Zealand birth cohort studyp()], after
adjusting for predictors collected prior to ages 15 to 16:
lower socio-economic status (SES) at birth, parental
alcohol problems, childhood sexual abuse and poor
parental attachment along with predictors collected
at ages 15 to 16: neuroticism and novelty seeking, the
initially higher risk of a suicide attempt in girls compared
to boys between the ages of 15 to 21 was attenuated (RR
= 1.73 to 1.17). While tentative, this attenuation of risk
hints that the F > M difference in suicide attempts is
mediated by one or more of these predictors. Also, this
study noted that the predictors’ effects were later largely
mediated by mental disorders and stressful life events,
except for low SES at birth, neuroticism and novelty
seeking. That is, the predictive power of eatly adverse
environments on suicide attempts was reduced as youth
aged, mediated, in part, by psychiatric morbidity and
stressful life events.

Further research indicated that for youth who
attempted suicide, psychiatric morbidity was evident earlier
than age 15, coinciding with environmental effects. In a
study of kindergarten students'™” teacher-rated trajectories
of anxiousness and/or disruptiveness (between the ages
of 6 to 12) predicted lifetime suicide attempts by age 15
to 24. Sex/gender (along with childhood sexual abuse
before age 18 and a family history of suicide attempts)
remained predictive. Potential sex/gender differences in
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these pathways and possible mediators of sex/gender
differences were difficult to interpret, though, as the study
attrition in boys was 50% and the temporal sequence of
events, uncertain. Notably, boys were overrepresented
among students with disruptiveness or both trajectories
by age 12; however, girls with both trajectories were most

likely to report a suicide attempt at ages 15 to 241,

Suicide

We now consider how boys and girls differ along the
continuum from suicide attempts to suicide as they
age. Given suicide rates are higher in boys and increase
with age, samples may be slanted more towards older
males. Because youth suicide is rare!”’] information from
studies of community-based samples often comes from
retrospective “psychological autopsies”. Such studies
typically have small samples and rely on informants’
recall, usually family members. Informants may have
difficulties reporting on more personal or distant aspects
of the decedent’s life (e.g., childhood sexual abuse
or a suicide attempt). Differential reporting may be
overcome by interviewing similar informants for both
controls and decedents but problems of statistical power
preclude testing some associations. Suicide attempts and
suicides share many predictors, including early adverse
environments”; however, the temporal sequencing
between predictors, and by sex/gender, has been harder
to discern for suicide.

A prior suicide attempt is one of the strongest known
predictors of youth suicidem, but potential sex/gender
differences overall, and by age of onset are unclear.
Prospective hospital presentation data confirm these
youth have a higher suicide risk (about 10 times) than
their peers™. Suicide risk is strongest in the year after the
presentation, but remains elevated in subsequent years'*
However, these risks likely differ by age and method.
Unlike older samples where a hospital admission with a
more lethal method (us self-poisoning) predicts suicide
in men and women™’, in youth aged 10 to 18, a hospital
presentation for self-cutting (ss self-poisoning) is more
predictive of suicide™, a method of lower lethalit§f[44’45],
associated with repetitionm]. Repeat (v5 single) hospital
presentations are more strongly associated with suicide,
particularly in girls[%]. However, self-poisonings, usually
medication overdoses in Western cultures' ¥, are the most
common hospital presentation among youthm and sex/
gender differences in lethality are not evident here!,

In a case-control study of suicidal behaviour under
age 25, youth who died by suicide and those who
made a medically serious suicide attempt shared most
predictors, including a prior suicide attempt””, and only
two predictors discriminated these youth: sex/gender and
a current mood disorder. Compared to youth who made
a medically serious suicide attempt, youth who died by
suicide were more likely to be male (81.7% vs 45.6%) but
were less likely to have a current mood disorder (30.0% »s
71.2%). Differential reporting of mood symptoms by the
informants seemed less likely given the severity of the
events being compared. Supplementary analyses revealed
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that the higher proportion of boys among youth who
died by suicide was explained by their lower prevalence
of a current mood disorder and greater prevalence of a
highly lethal method. The possibility that younger age,
eatly adverse environments (e.g., childhood sexual abuse)
and dimensional measures of psychiatric morbidity
(eg., impulsive aggression, defined below) might predict
more lethal methods was unexplored. Compared to
peers, childhood sexual abuse was associated with a
medically serious suicide attempt (OR = 7.4) as well as
a current substance use disorder (OR = 3.1). However,
such comparisons with peers were not reported for
youth who died by suicide. While not explicitly tested, a
lifetime history of antisocial behaviour (26.7% s 36.8%)
or of care for mental health problems (50.0% s 68.8%0)
appeared less prevalent in youth who died by suicide than
among those with a medically serious suicide attempt.

In keeping with the findings on youth suicide
attempts'"”, a Finnish birth cohort study™ found parent and
teacher ratings of anxiety and/or conduct disorder at age 8
predicted later hospital admissions and/or suicides among
boys aged 8 to 24. Yet, measures of psychopathology at age
8 were not predictive in girls, implying different pathways
and timing of effects in boys and girls.

Collectively, these studies demonstrate important
differences between boys and girls in the prevalence and
lethality of suicidal behaviours; however, the reasons
for these differences and the timing of their effects,
critical for prevention efforts, have seldom been studied.
Nevertheless, community-based studies support a model
of youth suicide attempts whereby their onset is predicted
by early adverse environments in concert with differing,
carly psychiatric morbidity (z.e., neuroticism, anxiousness
vs novelty seeking, disruptiveness). Past suicidal ideation
(and concurrent depression) may be more predictive of
suicide attempts in gitls than boys, and among girls, most
predictive in mid adolescent »s older girls. With respect to
suicide, the effect of a prior suicide attempt may differ in
boys and gitls, dependent on the method’s lethality and
care for mental health problems. Community-based and
hospital presentation studies indicate that the proportion
of boys (vs gitls) with a suicide attempt increases with
the attempts’ lethality and at this end of the continuum,
factors other than a current mood disorder seem
significant. However, what these factors are (e.g., early
adverse environments and/or other types of psychiatric
morbidity) and how they may differ in boys and girls
with age, influencing mental health care is uncertain. In
the following sections, we turn to other lines of evidence
to improve our understanding of the inter-relationships
between early environments, psychiatric morbidity, help-
seeking and the gender paradox.

SEX/GENDER DIFFERENCES IN GENETIC
VULNERABILITIES AND SUICIDAL
BEHAVIOUR

Suicidal behaviours aggregate within families after

Baishidenge ~ WJP | www.wjgnet.com

Rhodes AE et a/. Sex/gender and youth suicide

controlling for familial transmission of mental disorders
(unlike suicidal ideation) and this transmission does not
seem to be explained by imitation effects™. Further,
there is some evidence that the elevated risk of suicide
among offspring exposed to a parent’s suicide is highest
among youth who were under the age of 17 when
exposed. Impulsive aggression, (z.e., reacting with hostility
or aggression to frustration or provocation)*”, may
mediate the familial transmission, and stem from genetic
vulnerabilities and/or adverse eatly environments*. Tt
has been hypothesized that vulnerabilities to suicide arise
from gene/environment interactions occurring during
critical windows of brain development. Identifying sex/
gender developmental differences may help focus targets
for intervention™”".

More specifically, there is evidence that eatly adverse
life events, particularly childhood maltreatment (physical
or sexual abuse, neglect), have an enduring impact on the
brain both through genetic vulnerabilities (e.g., variation in
single nucleotide polymorphisms) and telomere erosion
making some individuals more vulnerable to brain changes
and through “epigenetjcs”[SZ’S(ﬂ: changes in gene expression
mediated by altered chromatin without modifying the
DNA sequence[57]. While the genetic structure (genotype)
transmitted to offspring from their parents at conception
is unchanged, offspring gene expression may be
modified by environmental exposures. Several epigenetic
mechanisms have been proposed, which could in theory,
influence sex/gender differences in psychopathology,
(eg, sex hormone induced differences and/or differental
exposures to environmental risk factors, including drugs
of abuse and child maltreatrnent)[54’58]. There is an ongoing
debate about parent-to-child transmission of epigenetic
effects™.

Youth who die by suicide experience child maltreatment
more often than their peers and at an earlier age than
their peers-in one study the respective proportions were:
60.0% 25 18.0% by age 9 and 77.0% 5 34.0% by age 14"
Thus, it seems that for many youth who die by suicide,
their neurodevelopment was affected, and dependent on
their age, may have had an enduring impact, creating a
“diathesis”" affecting their ability to flourish cognitively,
emotionally and behaviourally in their environments™"*”,
We highlight childhood sexual abuse, as it has been found
to be associated with suicide attempt(s), independently
of other forms of child maltreatment in cross-sectional
studies among youth. Further, the magnitude of this
association is stronger in boys than girlsm’“}. Yet, this
sex/gender difference is not evident in adults®” implying
the nature and timing of the abuse differs for boys
and girls. In fact, there is some evidence that for boys,
childhood sexual abuse typically occurs prior to puberty;
is more forceful and usually perpetrated by another male.
However, boys are less likely than girls to disclose the
abuse. The lack of this sex/gender difference in adults
may be explained, in part, by differential reporting and/or
selection biases, including mortality™*!,

Given that brain plasticity lessens in adulthood,
interventions that alter environment(s) and/or an individual’s
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adaptations to it, may have more enduring protective effects
(.e., for those individuals and future generations) if first
implemented in youth. In the next section, we describe how
neurodevelopmental disruptions may give rise to different
types of psychopathology in boys and gitls which may then,

contribute to the gender paradox.

SEX/GENDER DIFFERENCES IN
NEURODEVELOPMENTS AND
PSYCHOPATHOLOGY

Increasingly, psychopathology is viewed within a neur-
odevelopmental lens™ . However, current nosology
systems [eg., the Diagnostic and Statistical Manual (IDSM)
for Mental Disorders and the International Classification
of Diseases| are based on categorical clusters of signs
and symptoms which lack neurobiological substrates.
Thus, mental disorders are defined and measured relying
heavily on how signs and symptoms are communicated
and considered abnormal within cultures. Lack of
knowledge, stigma and discrimination may prevent
disclosing symptoms. Suicidal behaviours are still illegal
in some countries' . It is only recently, (i.e., within DSM 5),
that suicidal behaviours have been identified separately
from mental disorders, (7.e., not presumed to be fully
explained by a mental disorder)m. Increasingly, research
is employing dimensional systems, including biological
measures, to better capture sub threshold conditions
and changes over time. Categorical systems have been
criticized for producing somewhat arbitrary boundaties,
possibly confusing temporal sequences and shared/
unique ctiologies. Nonetheless, standard diagnostic
criteria across time and place provide useful “phenotypic”
information which can be refined, iteratively, as
knowledge grows about etiological substrates “ranging
from environmental disruptions to genetically determined
syndromes”[ésj. These paradigm shifts may be particularly
helpful for youth suicide prevention efforts, improving
early detection. More specifically, although nearly 90%
of youth who died by suicide were identified as having
a mental disorder in psychological autopsy, up to 40%
under age 15 did not meet diagnostic thresholds'.
Further, many of the youth diagnosed with mental illness
after death, may have been previously undiagnosed and
untreated for mental illness.

In recent years, structural and functional magnetic
resonance imaging studies have illustrated normal and
abnormal brain development in youth. Puberty begins
around age 8 to 11 for girls and for boys, on average,
one year later™. During puberty, the brain is more
“plastic”, allowing youth to explore and master changing
environments requiring greater autonomy. Over time,
grey matter peaks and then declines while white matter
increases (myelination), reflecting the brain’s organizational
changes where the most frequently used connections are
strengthened and preserved. Disrupting these processes
can influence the onset of mental disorder. For example,
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accelerated grey matter loss has been found in youth who
I, With maturation, the prefrontal
cortex becomes increasingly involved in modulating

transition to psychosis

responses to novel or rewarding events. Exogenous
behaviours (automatic responses to external stimuli — one
definition of irnpulsivity)m—tend to become balanced by

. . . (6871
more endogenous, goal directed, planning behaviors™ .
Indeed, engagement in “risky” behaviours seems to peak
7 not unlike the

age-suicide attempt distribution evident in girls“o]. Given

during adolescence but then decline™

sex-by-age interactions occur in cortical development,
including faster myelination in gitls than boysm, disruptions
in neurodevelopment, prior to or during this time may
solidify with maturation contributing to the onset of
different psychopathologies in boys and gitls.

The way youth exert cortical control in response to
threats and rewards depends upon the subcortical brain.
Indeed, heightened behavioural inhibition has been
posited to place youth at greater risk for mood and anxiety
disorders™. It is noteworthy then, that the amygdala is
highly connected to both cortical and subcortical brain
regions and is one of the few regions known to contain
sex hormone receptors. Thus, dependent on early social
and biological environmental exposures, which may vary
by sex/gender, amygdala development seems critical in
how boys and girls appraise and respond emotionally
and behaviourally to their environments. The amygdala
1s involved in face processing (social cues), fear learning
and extinction and can modulate HPA activity (the fight
or flight stress response). The rate of amygdala growth
is related to pubertal development in boys and girlsm’m.
Gitls tend to have larger left amygdala volumes than boys
(aged 10 to 22 years)™™. Further, a recent longitudinal
study found that increased amygdala growth from ages
12 to 16 years was associated with onset of depression in
girls (ages 12 to 18) but not boys™. Reduced amygdala
activity has been linked to callous-unemotional traits,
such as reduced responses to othet’s fear, mediating
proactive (»s reactive) aggression in conduct disordered
youth®™. The above neurodevelopmental findings have
some consistencies with knowledge about sex/gender
differences in youth mental disorders. In the following
section, we review sex/gender differences in the general
population of youth and then, among youth who die by
suicide.

SEX/GENDER DIFFERENCES IN TYPES OF
MENTAL DISORDERS AND SUICIDE

Prospective and retrospective studies confirm that
50%-70% of adults with a mental disorder had one in
their youth™. In particular, disruptive or “externalizing”
disorders: Attention Deficit Disorder with Hyperactivity
(ADHD), Oppositional Defiant Disorder (ODD) and
Conduct Disorder (CD), are more prevalent in boys than
girls, and internalizing disorders: Depression, Anxiety,

including Post-Traumatic Stress Disorder, more prevalent
in girls than boys[82’83]. ADHD declines with age, whereas
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. . . 84
depression and substance use disorders increase!™.

Anxiety disorders tend to precede depression (with some
continuing to co-occur with depression)”. Externalizing
disorders (rather than internalizing ones) seem to precede
adult substance use disorders and there is continuity
between youth and adult substance use disorders"™.
Substance use disorders may be more prevalent in boys
than girls[szl.

A puzzling question pertaining to sex/gender differences
in psychopathology is why do seemingly different psy-
chopathologies, internalizing and externalizing, co-occur?
Population-based research indicates that ODD is linked to
such co-occurrences, not CD or ADHD™. Further, the
ODD link seems to be explained by irritability and has been
posited as 2 mood disorder variant™™, newly captured in
DSM 5 as Disruptive Mood Dysregulation Disorder™,
Still, the need to better characterize irritability and its
persistence over time is recognized given that irritability may
precede and/or be better explained by other disorders (e,
personality and/or bipolar spectrum disordets often not
identified in population-based studies of youth™™ but may
vary in age of onset and by sex/gender)™”",

For example, there is some evidence that when
externalizing behaviours (especially those before age 13)
precede depression, youth are more likely to experience an
irritable depression at age 18" Further, among depressed
youth, those most likely to be depressed and irritable (us
depressed, not irritable) were boys (OR = 4.26). Notably,
depressed boys did not differ from depressed girls on
non-episodic irritability but rather, “a change in the
child’s usual liability to be precipitated into anger”mj. In
contrast, when girls were depressed and irritable, they
exhibited more CD (but not ODD symptoms) than boys.
Most of the depressed youth (70%), stayed in the same
depression-irritability group into adulthood (ages 19 to
21)™ implying that reactive (us proactive) aggression
persisted among depressed and irritable boys (us gitls).
Aggression, (intent to hurt or harm another) is more
likely physical in boys and indirect (relational) in girls™.
Instrumental or proactive aggression has been related to
psychopathy, whereas, reactive aggression is thought to
arise from difficulties regulating emotional responses to
threats’”.

As noted eatlier, neatly all youth who died by suicide
were identified in studies as having a mental disorder. The
most common, strongest risk factors were prior mood,
substance-use and disruptive disorders. Combinations of
these disorders lead to higher risks. Given mental disorders,
particularly mood and substance use disorders, are more
common in suicides among older youthl%’%J, disruptive
disorders would seem implicated in younger youth,
consistent with studies on youth suicide attempts[39’40’47].
Compared to gitls, boys’ suicides more often include prior
disruptive and substance use disorders. In contrast, girls’
suicides are more likely to include prior mood or eating
disorders™” "™, Schizophrenia, though rare, is also a strong
risk factor. Still, it may be more common in boys than gitls,
due to earlier onset in boys!""""",
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Few studies of youth suicide have employed dimensional
measures of psychiatric morbidity. In one, dimensional
measutres of harm avoidance (correlated with anxiety
and mood disorders) and irritability (correlated with
substance abuse) and aggressive acts (correlated with CD)
distinguished youth who died by suicide from their peers"”.
Another study (all ages), found that measures of impulsivity
and aggression were associated with a younger age at suicide,
independent of mental disorders' ™. Tt is well established
that substance use disorders are associated with suicide in
older youth, particulatly males, but less so in older adults™,
However, there has been less study of the acute effects of
alcohol consumption on suicide among youth"™>". Alcohol
may proximally enable suicidal acts, by decreasing arousal
ot fear and/or inhibitions to act (ie., decrease anxiousness
but increase impulsivity). Studies examining alcohol
concentrations among those who died by suicide indicate
about one third were intoxicated at the time of their death.
In fact, alcohol (at any level) was higher among males than

females and younger persons“m’ms].

SEX/GENDER DIFFERENCES IN
PERCEIVED THREATS AND LOSSES

Sex/gender differences in adverse eatly environments

not only shape early risks, but may be compounded
by social expectations or norms, arising in subsequent
developmental contexts, influencing not only how
youth perceive threats or losses, but how they adapt
to them. Gender has been described as a relational
concept, something that is performed, which may be
relatively stable in some contexts but not others!".
While youth are not passive, their micro and macro level
social contexts may model and reinforce conformity
to expected “masculine” or “feminine” perceptions,

. . 110
emotions and behaviours'""

, via differential monitoring,
rewards/ punishments“oo’“ﬂ, The degree of monitoring
and rewards/punishments likely vaties across cultures and
within social networks but may be differentially directed
to boys or gitls and developmentally conditioned.
Conflicts arise when youth are unable to meet their own
or other’s sex/gender expectations, hopes or aspirations,
and specific developmental contexts may be particularly
adverse or threatening. Feelings of defeat/humiliation or
entrapment (Ze., inability to escape), with low levels of
social support may increase risk of a suicide atternpt[m].
The transition to adulthood is accompanied by numerous
changes, challenging youth’s sense of self or identity.
Perceived pubertal timing (earlier in girls, later in boys)
has been found to prospectively predict youth suicide
atternptsm. In addition to the biological and physical
changes of puberty, youth face varying sex/gender
expectations to master transitions to adulthood, including:
academic performance; entering the labour force; forming
new social networks/peers outside the family, including
romantic partnet(s) and possibly, having children/patenting.
Younger youth may be influenced more by adults

(parents, teachers); whereas, older youth, by their peersm.
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Among youth who died by suicide, interpersonal stressors
have been associated with suicide and vary with age.
Before age 16, family conflicts were apparent; whereas,
in older youth, conflicts occurred within a romantic
relationship[%]. Media exposures (eg, TV, movies, online/
social media) may act as a “super peer” by modeling
values and behaviours'"”. Indeed, thete is concern about
how the growing use of less regulated, more interactive
media among youth contributes to suicidal behaviours'.
Knowledge of and access to lethal methods is socially
scripted[m()], and knowledge of a peer (but not necessarily
a friend) who died by suicide is prospectively associated
with a suicide attempt in youth!"",

Before we highlighted how eatly adverse environments,
in particular child maltreatment, may differ for boys and
girls, increasing their suicide risk. As youth age and their
social environments expand, they may face new, adverse
ot threatening environments which vary by sex/gender
and developmental context. For example, peers may
discriminate against sexual minorities and/or promote
unrealistic expectations such as an idealized physical
appearance. Bullying involves an imbalance in power, is
intentional and repeated, occurring online and offline.
Both bullies and those who are bullied are more likely to
experience suicidal ideation and attempt suicide. Although
the association with being bullied (peer victimization) and
suicidal ideation does not seem to differ by sex/gender,
it is unclear whether is true for suicidal behaviour!"'.
However, as mentioned, boys and girls differ in how
they express aggression, which is related to how they
bullym’m]. Intimate partner violence contributes to suicide
attempts, an association most evident in girlslmj. Sexual
minority youth are known to be at a greater risk of suicide
attempts. Not only do they encounter bullying from their
peers, but they may also face rejection, maltreatment and
discrimination from family and others during a critical
time in their development ™",

It has been postulated for boys beginning to define
themselves as adult men. It may be especially difficult
to attain “masculine” norms of personal autonomy and
attainment. Such ideals may be discrepant with actual
achievements and/or broader socio-economic realities,
undermining the “human need to belong and form
lasting significant personal relationships”“zﬂ. Men have
been found to have greater mental health risks than
women during acute economic downturns, (z.e., increased
unemployment). In particular, European men aged 15
to 24 were most affected by the 2008 global economic
recession, with an 11.7% increase in suicide rates'”.

Qualitative studies illustrate how micro environments
may reinforce masculine norms of personal autonomy
and attainment as youth age. Mac An Ghaill e7 al™
2012 described how British pre-adolescent boys were
confused and unhappy with treatment from teachers. For
example, teachers praised girls for being good pupils, and
physically separated boys from “their mates” encouraging
isolation and competition between them. Further, among
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their peers, boys learned not to speak of being scared
by “real things” to avoid exclusion”. In another study,
Irish men (aged 18 to 30 years) seen in hospital after
attempting suicide identified that their lower educations
limited their opportunities, including moving out of their
environments' . Given their backgrounds, they did not
recognize their experience as connected to mental illness,
nor did they see treatment as relevant. Some spoke of
being unable to “come out” as gay. (A problem inherent
in suicide risk determination in psychological autopsy
studies"*” but also in inferences about major causes of
mortality)!'”". Instead, men tried to mask their “pain”
through alcohol and/or drugs to project strength. When
their “pain” worsened, including sleeplessness, they did
not tell others as they feared being rejected by their peers
for being weak and burdening their partners, who might
leave them.

These experiences not only mirror “thwarted belon-
gingness and perceived burdensomeness”™™” but also
neuroimaging studies demonstrating pain networks are
activated when social exclusion is perceivedmoj. Also,
according to this Interpersonal Theorymgj, the acquired
ability for suicide comprises habituation to pain. Still,
most research on pain sensitivity has examined non-
suicidal self-injury rather than suicidal behaviours in
youthlmj. Denying or suppressing pain has been posited as
more common in male youth, of relevance to the gender
paradoxlmj.

SEX/GENDER DIFFERENCES IN
ADAPTATIONS TO PAIN

Feartul youth may avoid some contexts given heightened
sensitivity to non-rewarding cues. Self-disclosure may
be viewed as potentially harmful"'*"”>" Further, if
youth are oppositional and/or aggressive, they may
be unwantedly or unexpectedly rejected by their peers.
Affiliation with more “deviant” peers may be rewarding,
provided such peers can be found and are more tolerant.
However, isolation may be reinforced, and the impact of
threats ot loss, stronger“mj. Affiliating with delinquent or
substance abusing peers has been associated with a suicide
attempt among yout‘t1“34’135] and contributes to adjustment
difficulties among youth exposed to childhood sexual
abuse™.

Substance use

Given “masculine” norms of personal autonomy, boys
may try managing pain through substance use. In some
contexts, including birth cohorts, alcohol use is more
socially acceptable and males provided more drinking
opportunities”""*, Further, given opportunities to
drink alcohol, youth with a history of childhood sexual
abuse are more likely to do so'™ and boys (but not
gitls) with a history of sexual abuse tend to binge drink
more than their peers'””. While alcohol may be used

to self-medicate’™, binge drinking is associated with
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Table 1 Proposed sex/gender antecedents of youth suicide

Genetic vulnerabilities and sex/gender differences in early adverse environments affect neurodevelopment and sex/ gender differences in:
Early internalizing and externalizing (co)morbidity where ODD + anxiety symptoms or disorders precede:

Irritable depression with more reactive or “impulsive” aggression in boys

Irritable depression with more proactive or “planned” aggression in girls

Substance misuse

Mood and/ or substance use disorders (not necessarily diagnosed or treated)

Sex/ gender differences in perceived threats and losses

Sex/ gender differences in adaptations to pain (e.g., disclosure, and to whom) and suicide attempt methods

ODD: Oppositional Defiant Disorder.

a temporary increase in depression which improves
after 2 to 4 wk abstinence. Thus, if drinking is stopped
or controlled, it may not be perceived as problematic.
However, if it continues, intake will likely increase
contributing to social isolation/exclusion, eg., through
academic/work difficulties and/or aggressive acts!"1H1#,
Notably, an interpersonal loss, (e.g., a romantic breakup),
has been found to independently increase the risk of
suicide for boys (under age 20 years), but not girls,
possibly because girls had more confidants*!. Further,
such interpersonal loss has been more strongly associated
with youth suicide in the presence of substance abuse
and the absence of conduct disorder (but not influenced
by depression) (11951

Help-seeking

Masculine norms of personal autonomy may also prevent
boys from seeking help. Youth help-seeking preferences
have been examined in relation to: the source of help
(i.e., informal: family and friends or formal: health
professionals), the type of problem and timing. Surveys
of high school students suggest that the developmental
trends differ in boys and girls. That is, over the course
of high school, girls increasingly identify friends and
professionals as likely sources for help with personal-
emotional problems, with less dependence on family.
Although boys also report seeking out family members
less, they do not compensate with friends or professional
help as much as girls“%]. Others have examined help-
seeking attitudes in boys and girls. In a self-report
attitude survey (in six high schools) on managing
suicidal behaviour and depression, boys were more likely
to endorse items consistent with avoidant strategies
(including not telling others). In contrast, girls, scored
higher on approach strategiesl]m. Further, while both
boys and girls tended to connect suicide with adverse life
experiences rather than mental disorder, this was truer
for boys than girlslmj. Such a stance may reinforce the
desire for self-management. In a study among university
students who screened positive for depression, alcohol
use or prior suicide attempt, the main reason for not
secking professional help was their problems were
minor or transient, most apparent among heavy alcohol
users'™. In sum, youths’ interactions with others in
specific contexts may not only contribute to perceived
threats and losses and pain and but also, how youth adapt
to these experiences.
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CONCLUSION

The age-dependent gender paradox observed in youth
may be explained by several factors that vary according
to genetic vulnerabilities and the contexts boys and gitls
are born into and interact with as they age. In this final
section, we return to the premise, introduced earlier, that
given brain plasticity lessens in adulthood, interventions
that alter environment(s) and/or a youth’s abilities to
adapt to them, may have more enduring protective effects
(i.e.,, for those individuals and future generations) if first
implemented in youth. Integrating findings on sex/gender
differences in the continuum of suicidal behaviour with
genetic, neurodevelopment, psychiatric (co)morbidity
and social contexts that shape sex/gender perceived
threats and losses and adaptations to pain, we propose the
following antecedents to youth suicide (Table 1) which, if
acted on, may reduce suicide risk in boys and girls.
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Abstract

Psychotic disorder diagnoses are common in the United
States and internationally. However, racial disparities
in rates of psychotic disorder diagnoses have been
reported across time and mental health professions.
This literature review provides an updated and com-
prehensive summary of empirical research on race and
diagnosis of psychotic disorders spanning a 24-year
period. Findings reveal a clear and pervasive pattern
wherein African American/Black consumers show a rate
of on average three to four higher than Euro-American/
White consumers. Latino American/Hispanic consumers
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were also disproportionately diagnosed with psychotic
disorders on average approximately three times higher
compared to Euro-American/White consumers. In
addition, a trend among international studies suggests
that immigrant racial minority consumers receiving mental
health services may be assigned a psychotic disorder
diagnosis more frequently than native consumers sharing
a majority racial background. Potential explanations for
this phenomenon are discussed, including possible clinical
bias and sociological causes such as differential access to
healthcare and willingness to participate in mental health
services. Directions for future research should include the
exploration of disproportionate diagnoses according to
race through qualitative interviewing as well as empirical
investigation.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Race; Ethnicity; Psychosis; Diagnosis;
Review

Core tip: An updated review of empirical research related
to race and diagnosis of psychotic disorders is provided.
This manuscript concludes with addressing potential
causes of racial diagnostic disparities with implications for
future research. Although the topic of race and diagnosis
has received increasing attention in the professional
literature, a full review of empirical studies is needed
to summarize patterns among research results. Due to
the broad consumer implications of psychotic disorder-
related misdiagnosis (e.g., social stigma, hospitalizations,
psychotropic medications, relational and employment
discrimination, and increased risk of suicide) better
understanding of this phenomenon is clearly warranted.

Schwartz RC, Blankenship DM. Racial disparities in psychotic
disorder diagnosis: A review of empirical literature. World J
Psychiatr 2014; 4(4): 133-140 Available from: URL: http://www.
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INTRODUCTION

Cultural sensitivity is imperative when providing services
to consumers in the field of healthcare, especially mental
health care given the priority placed on valuing diversity,
objectivity, and the ethical principles of beneficence and
nonmaleficence!™”. The importance of being a culturally
competent and sensitive clinician is necessitated by the
mental health field when working with consumers. In
patticular, mental health professionals have the obligation
to ensure cultural sensitivity and objectivity when providing
a differential diagnosis. Assigning a mental disorder
diagnosis primarily influenced by personal perceptions
of or steteotypes about consumers’ ethnicity or culture
risks inadvertently harming consumers psychologically or
socially through misdiagnosis. According to professional
standards of care, mental disorders should be characterized
by maladaptive patterns of clinically significant distur-
bances in an individual’s cognitions, psychological or
emotional states, or behaviors resulting in prominent
distress or disability in social, occupational or other
important areas of functioning”. It is important to note
that deviant behaviors, that is behaviors which a clinician
deems unusual or out of the norm either statistically or
from their own perspective, do not constitute mental
disorders. Moreovet, a culturally expectable or acceptable
pattern of cognitions, psychological or emotional states, ot
behaviors does not warrant a mental disorder diagnosis™.
Clinicians therefore have the obligation to utilize updated
diagnostic criteria, test their subjective judgments, and
clearly document both clinically significant distress or
disability associated with a maladaptive disturbance
as well as specific symptomatology before assigning a
mental disorder diagnosis'”. As Adeponle e a/” explain
misdiagnosis may include identifying a disorder when
none is present (overdiagnosis), or mistaking the diagnosis
for another condition (misidentification), patticularly
when culturally normative behavior is mistaken for
psychopathology. This risk is most acute when clinicians
fail to elicit crucial and accurate diagnostic information
because of insufficient attention to cultural and contextual
factors that shape maladaptive behaviors.

Increasing attention by consumers, clinicians,

researchers, and policy makers has focused on cultural
disparities in healthcare over the past several decades. In
particular, the President’s New Freedom Commission
on Mental Health!” formulated goals for eliminating
mental health-related disparities. Relatedly, during its
evolution the Diagnostic and Statistical Manual of
Mental Disorders has placed increasing emphasis
on cultural sensitivity regarding accurate differential
diagnoses'’. The most recent version highlights cultural
issues, stressing that psychopathology varies across
cultures for specific types of behaviors. Diagnostic and
Statistical Manual of Mental Disorders-5" explains that
clinical significance depends on cultural norms, and
“awareness of the significance of culture may correct
mistaken interpretations of psychopathology...”. The
inclusion of cultural information within a diagnostic
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formulation is critical because a diagnostic judgment
leading to a potential misdiagnosis can have several lasting
negative effects for consumers, ranging from having an
inaccurate healthcare record and complications related to
insurance coverage, to being misprescribed psychotropic
medications and potential death resulting from self-
stigma-induced suicide. Diagnosis is considered to be the
springboard of triage and treatment decisions. As one
of the first clinical decisions a mental health professional
must make, diagnosis can greatly influence the future of
a consumer’s healthcare, including participation in and
trust of the healthcare system generally[gl. Unfortunately,
despite widespread calls for cultural sensitivity and
culturally formulated updates to diagnostic manuals,
decades of research has shown that racial disparities
continue to exist regarding the types of mental disorder
diagnoses assigned to consumers of difference races.

One of the most consistent research findings related
to race and diagnosis is the disproportionately high rate
of psychotic disorder diagnoses among consumers of
color, specifically African Americans. This phenomenon
has been documented despite the absence of genetic
evidence indicating a true increase in prevalence in
this populationm. For example, research shows that
African Americans are almost five times more likely to
be diagnosed with Schizophrenia compared with Euro-
Americans admitted to state psychiatric hospitals"’.
Surprisingly, clinicians’ own race appeats not to alter this
diagnostic trend"". Although a vast array of race and
diagnostic trend-related studies have been conducted,
very few literature reviews have complied information for
future research or practice purposes.

For example, Neighbors e al" gave a review suggesting
that race influenced the process of diagnostic classification
and reported how many psychiatric epidemiologists apply
diagnostic instruments developed in Euro-American
samples to African American consumers, assuming these
instruments measured the same construct. Some studies in
the review supported the proposal that African Americans
and Euro-Americans differed in presentation of clinical
symptoms while others concluded the opposite leading
them to believe the contradiction was due to a lack of
systematic research on racial differences in presenting
complaints. Two contradictory assumptions were described
by Neighbors ez al™: (1) African Americans and Euro-
Americans display symptomatology essentially the same
with diagnostic errors resulting from clinician stereotypes;
and (2) African Americans and Euro-Americans display
psychopathology differently and diagnosticians incorrectly
assume it is the same with diagnostic errors resulting
from clinicians being unaware of or insensitive to cultural
differences in how the same disorder can be displayed
differently according to race. The authors propose having a
more structured interviewing procedure compared to one
that is unstructured, which is more likely to be influenced
by unsubstantiated clinical impressions.

Since the Neighbors ez a/'” literature review was
completed the vast majority of race and diagnosis-related
research studies were undertaken. In addition, diagnostic
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criteria for psychotic disorders have changed. Thus,
Garb! completed another literature review, including
studies until 1996 in part focused on race and diagnosis
however specifically from a racial bias perspective. As
an overall conclusion Garb explained that “African-
American and Hispanic (Puerto Rican) patients are...more
likely to be diagnosed as having Schizophrenia, even
when measures of psychopathology do not indicate
that a diagnosis of Schizophrenia is justified”. Seven
citations are provided as a basis for this conclusion. More
recently Chien ez a/'" described literature reflecting racial
differences in Schizophrenia. These authors explain that
while epidemiological accounts of Schizophrenia suggest
a similar prevalence across races, research has shown
that Schizophrenia is repeatedly diagnosed at a higher
rate in the African American population. Because prior
literature reviews in this area were undertaken some
time ago, additional research has been completed after
the completion of past reviews, diagnostic criteria for
psychotic disorders have changed recently, and cultural
and professional norms have advanced in contemporary
society, an updated literature review is warranted. The
purpose of the present review is to provide a fully
updated and comprehensive summary of race and
diagnosis-related empirical studies, highlighting trends
and drawing data-driven conclusions for future research
and clinical guidance.

LITERATURE REVIEW SEARCH
STRATEGY

We used three separate academic search engines to
conduct this review: PsycINFO, Psychology and
Behavioral Sciences Collection, and Medline. Because
the purpose of this review focused on empirical
studies related to race and diagnosis, key terms for all
search engines included “psychosis or psychotic or
Schizophrenia ot schizophrenic” and “race or ethnicity
or culture” and “research or study or investigate”.
Results displayed the following quantity of primary
hits for each search engine: PsycINFO, » = 1073;
Psychology and Behavioral Sciences Collection, #» = 254
results; Medline, » = 725. All initial results were then
reviewed for peetr-reviewed empirical studies published
in journals (dissertations and book chapters excluded)
until saturation was achieved. Twenty-six articles over a
24 year period were determined to be representative in
discussing the affect of race on diagnosis in psychotic
disorders. Interestingly, there appears to be a pattern
regarding years and number of empirical studies in this
area over time. Between 1989 and 2001 five studies were
completed. Perhaps due to these studies highlighting an
important issue with real-world consumer implications,
the 2001 United States Surgeon General’s'” report on
mental health and race, and public policy focusing on
race and mental health (eg., the 2003 President’s New
Freedom Commission on Mental Health), additional
studies were then conducted. Between 2003 and 2008
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13 different studies were completed. Perhaps due to the
breadth of research over this short period of time, along
with generally consistent findings, empirical research
was then continued but at a comparative reduced pace.
Between 2009 and 2013 cight studies were completed.
These representative studies are summarized here.

REVIEW OF AMERICAN RESEARCH
ON RACE AND DIAGNOSIS OF
SCHIZOPHRENIA

The preponderance of literature clearly shows how
African Americans are more frequently misdiagnosed
than Euro-Americans, with research findings initially
gaining momentum since the early 1980%"". In particular,
African Americans are disproportionately diagnosed with
Schizophrenia with estimates ranging from three to five
times more likely in receiving such a diagnosis. Eack ez al”
conducted a study with 752 participants and found that
even after controlling for other significant demographic
and clinical characteristics, African Americans were
more than three times as likely to be diagnosed with
Schizophrenia than Euro-Americans. Additionally,
Eack et al” reported that after interviews, clinician-
perceived honesty was lower for African American
consumers, a factor found to be a significant correlate
of increased Schizophrenia diagnoses among African
Americans. Conversely, increased distrust and a poorer
clinical relationship were reported by African American
consumers. Barnes'" researched 2311 persons having
a single admission to a state psychiatric hospital with
a Schizophrenia diagnosis during an eight-year period.
The researcher found that African Americans were
four times more likely than Euro-Americans to receive
a Schizophrenia diagnosis. Four years later, Barnes!”!
explored 2404 persons admitted to Midwestern state
psychiatric hospitals, finding that race was the strongest
predictor of an admission diagnosis of Schizophrenia
after controlling for the influence of other demographic
variables. Interestingly, Barnes showed that Schizophrenia
subtypes were not equally distributed by race, with
African American consumers significantly more likely to
receive a diagnosis of Schizophrenia-paranoid subtype
or Schizophrenia-undifferentiated subtype than Euro-
American consumers.

In hopes of applying semi-structured diagnostic
interviews to eliminate racial disparities in diagnosis,
Neighbors e al™ analyzed data of 665 African American
and Euro-American psychiatric inpatients with results
showing that race was related to diagnoses even when
utilizing standardized diagnostic criteria and interviewing
procedures. The authors reported that African Americans
showed a higher percentage of Schizophrenia (44%)
diagnoses compared to the Euro-Americans (32%),
with a statistically significant relationship between race
and the hospital’s admitting diagnosis. In compatrison to
researchers’ primary diagnosis and its relationship to race,
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Neighbors ez al"™ showed there was also a statistically
significant clinician relationship with showing that
African Americans had a higher percentage (33%) of
Schizophrenia diagnoses compared to Euro-Americans
(24%). These findings show how clinicians perceive
symptoms differently by consumer race, particularly
when assigning a diagnosis of Schizophrenia.

When looking at Latino American patients, Minsky
et al™” speculated that because African Americans were
diagnosed with Schizophrenia spectrum disorders at
a higher rate, then the same may be true for Latino
Americans. To our knowledge these researchers conducted
the first systematic study comparing the diagnostic and
symptom severity patterns of Latino Americans with
those of African Americans and Euro-Americans. With
19219 participants Minsky e# al"”" showed that African
Americans were more likely than Latino Americans or
Euro-Americans to be diagnosed as having psychotic
disorder (mainly Schizophrenia) by clinicians. However,
Minsky et al reported that Latino Americans scored
highest on psychosis subscales, as well as self-reported
clinical severity. Similarly, Blow e# al® looked at ethnic
differences in diagnostic patterns between Latino
Americans, African Americans, and Euro-Americans
of 134523 veterans while controlling for possible
confounding variables. They found that race most
strongly predicting a Schizophrenia diagnosis. Results
concluded that Latino Ameticans where more than three
times more likely to be diagnosed with Schizophrenia
than Euro-Americans. However, Minsky e# al” explained
that African Americans continued to reflect being most
strongly diagnosed with schizophrenia, which is four
times more likely than Euro-Americans.

To date, there are no empirically verified explanations
determining why African Americans are overrepresented
in having a Schizophrenia diagnosis, although researchers
speculate about different possibilities. Some have argued
that clinician bias may be an unconscious process
stemming from stereotypes and biases resulting in mis-
diagnosism’zz]. Others speculate that the underdiagnosis
of Major Depressive Disorder and Bipolar Disorder in
African Americans could contribute to the overdiagnosis
of Schizophreniam. Another possibility proposed is
clinicians’ own race contributing to diagnostic bias.
For example, Trierweiler ez al'"" examined clinician
race differences in diagnostic practices with 292 adult
inpatients predominantly from an African American
community using a sample distribution of 72% African
Americans and 28% non-African Americans. Their results
unexpectedly showed no differences between diagnosing
Schizophrenia »s not-Schizophrenia disorders according to
clinicians’ race, suggesting equal diagnostic dissemination
between the two races. However, Trierweiler ef a/'
suggested that clinicians of difference races may apply
diagnostic criteria differently. For example, they reported
that non-African American clinicians generally associated
negative symptoms of Schizophtenia (7e., blunted affect,
anhedonia, motor retardation) with a Schizophrenia
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diagnosis, while African American clinicians associated
positive symptoms (i.e., hallucinations, delusions)
with a diagnosis of Schizophrenia. Trierweiler ez a/'"
discussed how this shows how diagnostic assignment
can be attributed to differences between clinicians’ race
on a more micro or symptom conceptualization level.
While the majority of research explored racial bias in
psychiatric diagnoses during hospital admissions, Sohler
et al® investigated whether diagnostic racial bias is
influenced by a person being discharged from their first
psychiatric hospitalization. Using a sample size of 528
participants after a six month and two year follow-up
petiod, no evidence indicated that a racial bias influenced
a Schizophrenia diagnosis. However, Sohler ¢# al” stated
that African American consumers were mote often
discharged without a definitive diagnosis (i.e., psychosis
not otherwise specified) compared with Euro-Americans,
with a substantial amount of African Americans meeting
criteria for Schizophrenia (which could be a result of
clinician difficulty in assigning a conclusive diagnosis).

REVIEW OF AMERICAN RESEARCH
ON RACE AND DIAGNOSIS OF OTHER
PSYCHOTIC DISORDERS

Given that Schizophrenia is one of several specific

psychotic disorders demonstrating race-specific
diagnostic disparities, it is important to also consider
whether a similar pattern exists among other psychotic
disorders. Disorders with psychotic features range
from Schizophrenia, more complex disorders such as
Schizoaffective Disorder, shorter duration disorders
such as Schizophreniform Disorder, disorders with more
narrow symptomatology such as Delusional Disorder,
and mood disorders with psychotic features”. Tt has
been shown that Schizophrenia is disproportionately
diagnosed among African Americans, but does the same
hold true with race affecting the diagnosis of psychotic
disorders in general? Schwartz ef al”™ conducted a study
from a 10-county community mental health agency with
1648 participates, finding that African Americans were
significantly more likely to receive a psychotic disorder
diagnosis than Euro-Americans. They reported that
27% of all African American consumers assessed were
diagnosed with psychotic disorders compared with only
17% of all Euro-American consumers. Schwartz ef @/
discussed how African American consumers’ symptoms
may be more associated with disruptive or socially
deviant behavior patterns in arriving at such conclusions.
Regarding forensic psychiatric inpatient consumers known
for deviant behaviors, Perry ef a/*” used data from 129
randomly selected evaluations in a pre-trial correctional
psychiatric facility and found that Euro-Americans were
78% less likely to be diagnosed with a psychotic disorder
than African Americans. The authors reported how high
levels of education were associated with decreased odds
of being diagnosed with psychotic disorder while length
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of stay in the forensic psychiatric facility increased those
odds. According to Perry ez al™ the predicted probability
that African Americans in the forensic psychiatric
facility where diagnosed with a psychotic disorder is
56% compared to only 21% for Euro-Americans. They
go on to state how behavioral hospitalizations may
also be strongly associated with an increased likelihood
of being diagnosed with a psychotic disorder. Boa ez
al” collected information from 269 inpatient health
care facilities, including 102201 consumer discharges,
and investigated differences in behavioral inpatients
between African Americans and Euro-Americans. Their
results showed that African Americans were mote than
three times as likely to be hospitalized with a primary
psychotic diagnosis compared to Euro-Americans. In
addition, African Americans accounted for over 50% of
all behavioral hospitalizations with a primary psychotic
disorder compared to only 23% of Euro-Americans.
Perry et al? go on to state how behavioral discharges of
African Americans were twice as likely to reflect a primary
psychotic diagnosis compared to Euro-Americans.

Similar to Schizophrenia, there appears to be a
relationship between Latino American consumers and
racial disparities among psychotic diagnoses. Kales e/ al™
explored 23758 elderly persons in the VA medical centers
identifying how Euro-Americans, Latino Americans, and
African Americans compare by rate of diagnosis. Their
results showed that Latino American (24%) and African
American (25%) persons had significantly higher rates
of psychotic disorders in all hospital units compared to
Euro-Americans (18%). Even among minors (ie., those
under 18 years of age) in psychiatric emergency centers,
Muroff et al”® reviewed 2991 child and adolescent
Latino American, African American, and Euro-American
records and found that African American and Latino
American children and adolescents were twice as likely
to receive a psychotic disorder diagnosis compared to
Euro-Americans. This confirms the conjecture that
Latino American consumers share in experiencing racial
disparities of psychotic disorder diagnoses with African
Americans.

Psychotic symptoms are more common and milder
within the general population compared to meeting full
criteria for diagnosis of a psychotic disorder. However,
psychotic symptoms usually are illuminating signs of a
potential precursor to psychotic disorders. Cohen ez a/”’
looked at a sample of 16423 participants to determine the
prevalence of psychotic symptoms among ethnic groups.
Results showed that Latino Americans (13%) and African
Americans (15%) had a higher lifetime rate of psychotic
symptoms than Euro-Americans (9%) and Asians (9%).
Additionally, Latino Americans reported more lifetime
symptoms than other groups after controlling for other
factors according to Cohen and Marino. Similar to
Schizophrenia, the prospect of clinician race influencing
diagnostic decisions may be a factor in racial disparities
of psychotic disorders. Arnold ez al” conducted the
first study to our knowledge using blinded evaluations
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by expert diagnosticians to evaluate ethnicity effects on
the assessment of psychotic symptoms. Their results
from 193 persons meeting specific criteria showed no
significant differences in diagnoses between ethnic
groups. However, African American men with psychosis
who presented for inpatient hospitalization exhibited
significantly higher scores for total psychotic symptoms
than Buro-American men, which interestingly did not
increase the rate of a Schizophrenia diagnoses even when
evaluated by ethnically blinded raters according to Arnold
et al™. They discussed how their findings indicate that
psychotic symptom presentation should be evaluated in
the context of other symptoms in diagnostic assessments
to prevent a misdiagnosis of Schizophrenia.

REVIEW OF INTERNATIONAL RESEARCH
ON RACE AND DIAGNOSIS OF
PSYCHOTIC DISORDERS

The vast majority of empirical literature related to

race and diagnosis of psychotic disorders has included
consumer samples and clinicians from the United States.
Nevertheless, could the same diagnostic patterns be
found internationally? Alexandre ez al” teviewed medical
records of 977 patients in Portugal, where 82% of the
immigrants were from African Portuguese-speaking
countries and only 3.3% from Eastern Europe countries.
The term Black is widely used in Portugal and refers to
patients of African origin while not suggesting any racial
prejudice, according to Alexandre ef al™. Their results
showed that Black inpatients where significantly more
frequently diagnosed with Schizophrenia and acute and
transient psychosis. By contrast, in the Netherlands,
Vinkers ¢ a/*" examined 21857 pre-trial psychiatric
reports comparing Dutch natives with what they termed
Black and minority ethnic groups (BME), and Whites
from other Western countries (mostly born in Europe).
These researchers found that mandated psychiatric
hospital admissions were more frequently recommended
for BME persons (19.8%) and Whites from other
Western countries (19.3%) compared to Dutch natives
(9.2%)).

According to Vinkers ez al’ these findings show
how immigrants may encounter an increased risk of
psychotic disorders diagnoses and hospital admissions,
perhaps related to misunderstanding of or biases about
symptomatology.

In Canada, Adeponle 7 al”' examined 323 persons
referred to a cultural consultation service (CCS) to
determine factors associated with change in the diagnosis
of psychotic disorders via the CCS as compared to that
of the referring clinician. Results showed that 49% of
consumers referred with a psychotic disorder diagnosis
were changed to a nonpsychotic disorder diagnosis after
CCS assessment. These consumers were significantly
more likely to be residing in Canada ten years or less.
Surprisingly, Black patients represented the largest
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Table 1 Summary of empirical research results of disproportionate diagnoses and race

Disproportionate diagnoses not found

Ref. Disproportionate diagnoses found
American studies showing diagnosis and race in schizophrenia
Neighbors et al" X
Minsky et al™ X
Sohler et al®®
Barnes"” X
Blow et al™” X
Barnes!"” X
Schwartz et al™ X
Eack et al® X
American studies showing diagnosis and race in non-schizophrenia psychotic disorders
Kales et al®™ X
Arnold et al® X
Boa et al™ X
Muroff et al™ X
Cohen et al™ X
Perry et al™ X

International Studies showing diagnosis and race in schizophrenia or other psychotic disorders

Al-Saffar et al” X
Alexandre et al™ X
Vinkers et al™ X
Adeponle et al® X

'Disproportionate diagnosis of psychotic disorders among immigrant consumers who were not Black.

percentage (44%) of those patients who had no change
of a psychotic disorder diagnosis after CCS assessment.
Conversely, only 5% of persons referred with a non-
psychotic disorder diagnosis received a final diagnosis
of a psychotic disorder. These findings unexpectedly
show that prior diagnoses of psychotic disorders were
significantly more likely to be changed among persons who
are not black. Black consumers in this study were recent
immigrants or refugees from Africa or the Caribbean,
whereas black samples included in most studies from the
United States include more indigenous Affrican American
populations and fewer immigrants. This may suggest
that misdiagnosis, or more specifically overdiagnosis, of
psychotic disorders occurs more frequently with immigrant
and refugee patients from all racial-ethnic backgrounds. To
possibly better explain this phenomenon, Al-Saffar ez al” in
Sweden attempted to describe the distribution of differing
ethnic groups in psychiatric outpatient services and the
influence of ethnicity on diagnosis. An investigation
of 839 persons revealed that Black citizens, a relatively
new ecthnic group in Swedish society, had a higher rate
of receiving a psychotic disorder diagnosis as compared
to other ethnic groups. These findings are similar to the
previously stated study by reflecting a potential relationship
between psychotic disorders with those who are immigrant
patients. International studies therefore show a trend
toward ethnicity having a strong impact on how diagnoses
are given in cross-cultural settings.

CONCLUSION

This review demonstrated how race and ethnicity has
in fact influenced the diagnosis of Schizophrenia.
Table 1 shows a comprehensive summary of empirical
studies over a 24-year period that did and did not report
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disproportionate psychotic disorder or Schizophrenia
diagnoses according to consumer race. Research showed
a clear pattern wherein African Americans continued
to display a long-term increased rate of Schizophrenia
diagnoses, often three to four times as high compared to
Euro-Americans. As speculated by previous researchers,
Latino Americans were also disproportionately diagnosed at
a more than three times higher rate than Euro-Americans
with a Schizophrenia diagnosis. In consideration of a
psychotic disorder diagnosis more generally, African
Americans were more likely to be diagnosed than Euro-
Americans. Latino Americans and African Americans
both showed an increased lifetime rate of psychotic
symptoms in comparison to Euro-Americans and Asians,
as reported by clinicians. Even African American and
Latino American minor consumers under the age of
18 were twice as likely to be diagnosed with a psychotic
disorder as Euro-American youth. Interestingly, one study
showed that no differences were found in a diagnosis
of Schizophrenia by persons discharged after their first
psychiatric hospitalization, although African Americans
were discharged more often with an upspecified diagnosis
such as psychosis not otherwise specified compared to
Euro-Americans (Table 1).

Internationally, there appears to be a similar pattern
of racial disparity, but when inspected closely, evidence
revealed a different and intriguing dynamic. In Sweden,
mental health consumers of African descent compared
to other ethnic groups had an increased risk of receiving
a psychotic disorder except for Schizophrenia. Dutch
psychiatric consumers in the Netherlands were less likely
mandated for psychiatric hospitalization compared to
BME, and even Whites from other Western countries.
This shows that both BME and White consumers
from other Western countries are equally mandated
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for psychiatric hospitalization when compared to
native mental health consumers in the Nethetrlands.
Correspondingly, African immigrants in Portugal were
more frequently diagnosed with Schizophrenia. In Canada,
immigrants from Africa or the Caribbean that were
referred to a CCS determining diagnosis showed the
highest percentage of maintaining a psychotic disorder
diagnosis and also the lowest petcentage of later replacing
their initial psychotic disorder diagnosis to a non-psychotic
diagnosis. These international trends may suggest how
misdiagnosis of psychotic disorders more commonly
transpire with immigrant ethnic minority consumers
receiving mental health services compared to consumers
from communities sharing a majority racial and ethnic
background.

Implications for further research include exploring
some of the potential explanations that have been
suggested in the literature to clarify how race affects the
diagnosis of psychotic disorders. Understandably, when
considering racial bias in diagnostic disparities, one would
likely presume that clinician race would interfere with
clinical judgment leading to diagnostic prejudice, but this
has been proven inconclusive. Instead, it was suggested
in prior literature that diagnostic criteria could be applied
differently depending upon clinician race. Some authors
suggested that misinterpretation of more socially deviant
and disruptive behaviors often associated with African
Americans were factors related to misdiagnosis. Other
rationales for the long-term trend noted above included
unconscious clinician biases and the underdiagnosis
of Major Depressive Disorder and Bipolar Disorder
among African Americans in favor of a psychotic
disorder diagnosis. As Feisthamel e# /"' explain, “Most
authors assert that the cause involves racial diagnostic
bias, which refers to clinicians making unwarranted
judgments about people on the basis of their race”. They
provide a potential pathway for this circumstance, one
that would need to occur regardless of treatment setting
or professional affiliation given the broad scope of the
trends found in prior research. Feisthamel e# o/’ also
propose a different, albeit not uncontroversial hypothesis,
that a sociocultural pattern may exist for consumers of
color themselves related to a combination of less access
to healthcare, more distrust in mental health professionals
and systems, higher social stigma associated with mental
illness, and more culture-specific methods of addressing
personal distress. This pattern may result in increased
symptomatology once consumers of color do access
mental health treatment, and ultimately more severe (eg.,
psychotic disorder) diagnoses by clinicians.

Although it may be difficult to identify concrete
contributing factors explaining how race affects a
psychotic disorder diagnosis, importantly clinicians and
future researchers should be aware of this longstanding
and pervasive trend. It should also be noted that although
clear evidence supports a longstanding trend in differential
diagnoses according to consumer race, this trend does
not imply that one race (eg., African Americans) actually
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demonstrate more severe symptoms or higher prevalence
rates of psychosis compared with other races (eg., Euro-
Americans). Because clinicians are the diagnosticians and
misinterpretation, bias or other factors may play a role in
this trend caution should be used when making inferences
about actual rates of psychosis among ethnic minority
persons. Given the fact that similar race-related diagnosis
results have been found in empirical studies across time
and location indicates that the underlying reasons for the
phenomenon should be investigated. A literature review
has demonstrated that thus far little empirical research has
been devoted to understanding whether clinician racial
bias, clinician misinterpretation of symptomatology, or
another factor altogether is responsible for this pattern.
Or perhaps as Feisthamel ¢ 2" suggest as one possibility,
the trend described here may be indicative of real
differences in symptomatology presented by consumers
of different races. Additional empirical research may help
the field get closer to a proven interpretation of these
findings resulting in appropriate education for clinicians
and consumers that is necessary in combating this
persistent phenomenon.
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Abstract

AIM: To investigate factors related to hopelessness in
a sample of epileptic patients, including measures of
depression and quality of life (QOL).

METHODS: Sixty-nine participants were administered
the following psychometric instruments: Beck Depression
Inventory-1I, Beck Hopelessness Scale (BHS), and QOL

Baishidenge ~ WJP | www.wjgnet.com

in Epilepsy (QOLIE)-89. Patients were dichotomized
into two categories: those affected by epilepsy with
generalized tonic-clonic seizures vs those having
epilepsy with partial seizures.

RESULTS: The groups differed on the QOLIE Role
Limitation/Emotional dimension. Patients with generalized
seizures reported more limitations in common social/role
activities related to emotional problems than patients
with other types of epilepsy (89.57 £ 25.49 vs 72.86
+ 36.38; fe3 = -2.16; P < 0.05). All of the respondents
reported moderate to severe depression, and 21.7% of
patients with generalized seizures and 28.6% of patients
with other diagnoses had BHS total scores = 9 indicating
a higher suicidal risk. The study did not control for years
of the illness.

CONCLUSION: Patients with generalized seizures
reported more limitations in common social/role activities
related to emotional problems compared to patients with
other types of seizures. Patients at increased suicide
risk as evaluated by the BHS were older than those who
had a lower suicidal risk. Future studies are required to
further investigate the impact of hopelessness on the
outcome of epileptic patients.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Epilepsy; Hopelessness; Suicide risk;
Emotional problems; Social/role activities

Core tip: The present study assessed factors associated
with hopelessness, depression, and quality of life in
a sample of 69 epileptic patients using standardized
psychometric instruments. All of the participants
reported moderate to severe depression, and 25%
of the patients had Beck Hopelessness Scale total
scores = 9 indicating a higher suicidal risk. Although
the study did not control for years of the illness which
may limit the generalizability of findings, patients with
generalized seizures experienced more limitations
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in common social/role activities due to emotional
problems than those with other types of seizures.

Pompili M, Serafini G, Innamorati M, Montebovi F, Lamis DA,
Milelli M, Giuliani M, Caporro M, Tisei P, Lester D, Amore M,
Girardi P, Buttinelli C. Factors associated with hopelessness
in epileptic patients. World J Psychiatr 2014; 4(4): 141-149
Available from: URL: http://www.wjgnet.com/2220-3206/full/
v4/i4/141.htm DOI: http://dx.doi.org/10.5498/wjp.v4.i4.141

INTRODUCTION

Epilepsy is associated with a substantial economic
burden, significant mortality and a dramatic decline in
work productivity", Epilepsy affects approximately 3
million people in the United States, with 140000 new
cases™ diagnosed every year. In European countries,
epilepsy affects approximately 0.9 million children and
adolescents (estimated prevalence: 4.75 per 1000) with
1.9 million cases reported in Europeans aged 20-64 years
(estimated prevalence: 6 per 1000) and 0.6 million in
those with 65 years and higher (estimated prevalence: 7
per 1000)". A recent report in Europe' calculated an
estimated 2.6 million individuals affected by epilepsy,
costing 13.8 billion Euros in the year 2010.

Several studies have suggested that epilepsy is a
severely disabling brain condition. Ding e7 al” calculated
the Years Lived with Disability (YLD) according to
a prevalence survey of epilepsy in 66393 individuals
recruited in rural Chinese provinces and epilepsy mortality
data. Epilepsy accounted for 1.41 lost years of life and 0.67
YLDs per 1000 in the population. The population of rural
China, therefore, lost 2.08 per 1000 Disability Adjusted
Life Years related to epilepsy. Leonardi ez al” argued
that the global burden of epilepsy should be recognized
as a fundamental public health need since epilepsy was
responsible for approximately 0.5% in terms of the global
diseases burden wotldwide in the year 2000.

One third of individuals with epilepsy have more
than one seizure per month, and a satisfactory control of
seizures is achieved in no more than 65%-70% of cases.
Individuals who report being “seizure free” are usually
those without medical and psychiatric comorbidities'
and/or with a high quality of life (QOL)™. One of the
most relevant challenges for clinicians is improving the
QOL in epileptic patients. In the effort to reduce the
subjective burden of this disorder and the associated
psychosocial impairment, most of research has focused
on patients suffering from refractory seizures' . QOL
and its predictors among patients with different types of
epilepsy have been widely analyzed only by a few studies.

Several biological and psychosocial variables may
influence QOL and subjective well-being. It has been
suggested that hopelessness is closely related to depression,

and hopelessness has been frequently reported in studies
[15-17]

as well
[18-21]

as strongly associated with suicidal behaviors
as with medical illnesses, particularly terminal cancer
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Table 1 Sociodemographic characteristics of the sample (7 =
69)

n (%)
Men 44.9%
Age (mean + SD) 38.86 +15.99
Epilepsy
Generalized seizures 35.4%
Partial seizures 64.6%

Hopelessness predisposes patients with psychiatric
disorders to suicidal behavior and has been identified as a
relevant risk factor for suicide, particularly in individuals
with serious mental disorders“*?", The QOL may
be significantly altered by hopelessness and negatively
influenced by poor psychosocial adjustment[zsfm, resulting
in increased suicidal risk. Therefore, hopelessness
represents a critical risk factor and may be predictive of
perceived lower QOL™*™,

Attitudes toward epilepsy and self-efficacy have
been found to be independent predictors of depressive
symptoms. However, it has been suggested that the
reduced self-efficacy related to seizure management may
not influence the association between attitudes towards
epileptic patients and depressive symptoms”. As
previous studies reported that hopelessness is a predictor
of future suicide behaviors in patients with mood
disorders”™¥ and poor QOLP* in epileptic patients, the
present study was designed to evaluate the role of risk
factors associated with hopelessness on the QOL in a
sample of epileptic patients.

MATERIALS AND METHODS

Participants
Individuals were volunteers for the study and provided
written informed consent. The hospital’s Institutional
Review Board approved the study. Sixty-nine consecutive
patients with epilepsy (31 men and 38 women) were
admitted to the Department of Neurological Science,
Neurological Unit, Sant’Andrea Hospital of Rome
(Italy) between January 2010 and December 2010. The
main socio-demographic and clinical characteristics of
the sample are summarized in Table 1. The mean age
of participants was 38.86 = 15.99 years (36.65 £ 16.25
for men and 40.66 £ 15.76 for women; %7 = 1.04; P =
0.30). The majority of the patients was affected by partial
seizures (64.6%) while 35.4% of them suffered from
generalized tonic-clonic seizures.

Patients had to meet the following inclusion criteria:
(1) they had a clinically established diagnosis of epilepsy
with generalized tonic-clonic or partial seizures; (2) they
were admitted consecutively as outpatients over a 12-mo
period at the Department of Neurological Science,
Neurological Unit, Sant’Andrea Hospital of Rome (Italy);
(3) they were older than 18 years of age; and (4) they gave
signed voluntary consent to participate in the research.

Exclusion criteria were: (1) a diagnosis of dementia
or delirium; (2) positive psychotic symptoms (delusions
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and hallucinations); (3) illiteracy or inability to perform
the evaluation; and (4) an inability to provide informed
consent.

Measures

The patients were administered the Beck Depression
Inventory-II (BDI-II), the Beck Hopelessness Scale (BHS),
and the QOL in Epilepsy Inventory-89 (QOLIE-89).

BDI-II: The BDI-II is a 21-item self-report instrument
evaluating the presence/severity of depressive symptoms
during the previous 14 d™. Each item is scored from 0 to
3 in order to evaluate symptom severity, with total scores
ranging from a 0 to 63. A score of = 14 is suggestive of
mild depression, while a score of = 20 is suggestive of
moderate to severe depression. Internal consistency and
concurrent validity have been documented in clinical/non-
clinical samples[za‘m.

BHS: The BHS is a 20-item self-report scale assessing
hopelessness/negative attitudes concerning coming
events' . The scale evaluates feelings about the future, loss
of motivation, and expectations for the future. Subjects
are requested to endorse a pessimistic sentence or deny
an optimistic sentence. Research has documented an
association between the BHS total score and depressive
symptoms, suicidal intent, and suicidal ideation.
Furthermore, Beck ¢z al”” conducted a follow-up study
on 1958 outpatients and reported that those with higher
BHS total scores (= 9) were 11 times more likely to
complete suicide than the outpatients with lower BHS
total scores. Thus the BHS seems to be a useful predictor
of eventual suicidal behavior. An Italian version of the
BHS has been validated by Pompili ez al’. The present
study used the cutoff score of = 9 to distinguish those
patients at high risk for suicide.

QOLIE-89: The QOLIE-89 was developed based on
the Epilepsy Surgery Inventory-55 and the Medical
Outcomes Health Survey Short Form-36. It has 89 items
assessing the following 17 dimensions of Health Related
QOL (HRQOL): Health Perceptions, Overall QOL,
Physical Functions, Role Limitations due to Physical
Problems, Role Limitations due to Emotional Problems,
Pain, Work/Driving/Social Functions, Energy/Fatigue,
Emotional Well-Being, Attention/Concentration, Health
Discouragement, Seizure Worry, Memory, Language,
Medication Effects, Social Support, and Social Isolation.
There are three additional items concerning sexual
relations, changes in health, and overall health. Each
subscale score was converted into a scale of 0-100
points, with higher scores indicative of a better level of

functioning and higher QOLP,

Statistical analysis

Statistical analyses were carried out with SPSS 17.0 for
Windows. Differences between the groups of patients
with different severity of hopelessness and different
diagnoses were evaluated using t-tests for dimensional
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variables and one-way Fisher exact tests for 2 X 2
contingency tables. Significant variables at the bivariate
analyses were then included in a logistic regression
model as potential predictors. The groups of patients
with different levels of hopelessness were included in
the analysis as the dependent variable. The associations
between variables are described as OR with confidence
intervals and significance levels.

RESULTS

Differences between diagnostic groups

Table 2 presents the differences between those patients
with generalized seizures »s5 those patients with partial
seizures (including those who had secondarily generalized
seizures). The two groups differed only on the QOLIE
Role Limitation/Emotional dimension. Patients with
generalized seizures reported more limitations in

common social/role activities related to emotional
problems as compared to patients with other diagnoses
(89.57 + 25.49 ps 72.86 * 36.38; #3 = -2.16; P < 0.05).
All of the respondents reported moderate to severe
depression, and more than 20% (21.7% and 28.6%,
respectively for patients with generalized seizures and
patients with partial seizures) reported scores on the BHS
= 9, indicating a higher suicide risk.

Differences between high-risk group vs low-risk group
On the BHS, 28.6% of the patients with partial seizures
and 21.7% of those generalized seizures had a score =
9. Differences between the two groups of patients were
categorized by hopelessness severity (.e., high »s low BHS
total scores) are presented in Table 3. Patients with high
BHS: (1) were older (50.53 + 15.36 »s 35.04 + 14.37; f7
= -3.80; P < 0.001); (2) reported more severe depressive
symptoms on the BDI-II (38.24 £ 8.53 »s 27.46 £
5.88; 7 = -4.84; P < 0.001); (3) had lower scores on the
QOLIE Health Perception subscale (55.64 = 20.14 »s
72.52 + 18.93; 7 = 3.14; P < 0.01); (4) had lower scores
on the Overall QOL (54.85 = 14.10 »s 70.25 * 17.03;
1= 3.69; P < 0.001); (5) had lower scores on the Role
Limitation Physical subscale (57.65 £ 37.34 »s 78.08 +
31.25; 7= 2.23; P < 0.05); (6) had lower scores on the
Role Limitation Emotional subscale (52.94 * 39.96 »s
86.92 * 26.83; #7 = 3.27; P < 0.01); (7) had lower scores
on the Pain subscale (64.56 * 31.24 »s 81.88 £ 22.92; #7
= 2.46; P < 0.05); (8) had lower scores on the Energy/
Fatigue subscale (48.53 £ 21.05 »s 66.22 + 20.13; fe7 =
3.11; P < 0.01); (9) had lower scores on the Emotional
Wellbeing subscale (49.41 = 18.27 s 73.08 £ 17.64; #7 =
4.76; P < 0.001); (10) had lower scores on the Memory
subscale (55.08 + 26.84 »s 71.43 £ 25.39; #7 = 2.27; P
< 0.05); (11) had lower scores on the Social Isolation
subscale (71.18 = 27.59 »s 88.65 £ 17.60; %7 = 2.45; P <
0.05); (12) had lower scores on the Changes in Health
subscale (48.53 = 25.72 s 67.31 £ 27.36; t7 = 2.49; P <
0.05); and (13) had lower scores on the Overall Health
subscale (55.63 = 15.04 »s 72.50 £ 19.29; %7 = 3.21; P <
0.01).
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Table 2 Differences between diagnostic groups (generalized seizures vs partial seizures)

Mean sD t-tests (DF: 67)  Significance

Age Partial seizures 40.81 15.09 1.06 0.30
Generalized seizures 36.35 18.35

Men (%) Partial seizures 35.7% - 0.09
Generalized seizures 56.5% -

BHS Partial seizures 6.86 4.05 1.27 0.21
Generalized seizures 5.52 4.04

BHS =9 Partial seizures 28.6% - - -
Generalized seizures 21.7% - - -

BDI-II Partial seizures 31.07 8.67 1.12 0.27
Generalized seizures 28.70 7.16

BDI-II =21 Partial seizures 100% - - -
Generalized seizures 100% - - -

QOLIE-89

Health Perception Partial seizures 68.55 19.63 0.45 0.66
Generalized seizures 66.12 23.07

Overall QOL Partial seizures 64.09 17.16 -1.67 0.10
Generalized seizures 71.74 18.47

Physical function Partial seizures 85.48 2214 0.24 0.81
Generalized seizures 84.13 21.19

Role limitations due to physical problems Partial seizures 74.29 31.94 0.54 0.59
Generalized seizures 69.57 3711

Role limitations due to emotional problems Partial seizures 72.86 36.38 -2.16 0.05
Generalized seizures 89.57 25.49

Pain Partial seizures 81.79 23.09 1.72 0.09
Generalized seizures 70.33 29.96

Work/driving/social function Partial seizures 84.18 13.94 0.06 0.96
Generalized seizures 83.99 11.37

Energy/fatigue Partial seizures 59.72 20.06 -0.9 0.37
Generalized seizures 64.78 24.56

Emotional wellbeing Partial seizures 63.62 21.98 -1.85 0.07
Generalized seizures 72.70 17.04

Attention/concentration Partial seizures 74.22 23.97 -1.77 0.08
Generalized seizures 82.58 14.18

Health discouragement Partial seizures 77.38 21.98 -0.08 0.94

BHS: Beck Hopelessness Scale; BDI-II : Beck Depression Inventory- I ; QOL: Quality of life; QOLIE-89: Quality of life in Epilepsy-89; DF: Degree of freedom.

In order to assess those factors associated with higher
hopelessness when controlling for the effect of other
variables, variables significant at the bivariate level were
included as predictors in a logistic regression model
with patients having higher hopelessness »s those with
lower scores on the BHS serving as the dependent
variable (Table 4). Given that the diagnostic groups were
associated with different levels of limitations in common
social/role activities related to emotional problems, we
also included the interaction between these variables in
the model.

The multivariate model fits the data well (14 = 45.89;
P < 0.001), explaining 76% of the variability (Nagelkerke
R? = (.76). Patients with higher BHS scores (compared to
those with lower BHS scores): (1) were 1.23 times more
likely to be older (P < 0.05); (2) were 1.27 times more
likely to have lower scores on the Overall score QOL of
the QOLIE-89 (P < 0.05); (3) were 1.26 times more likely
to report higher scotes on the Energy/Fatigue subscale
(P < 0.05); and (4) were 1.18 times more likely to report
lower scores on the Emotional Wellbeing subscale (P
< 0.05). It is important to note that depression severity
failed to reach statistical significance when controlling for
the effect of other variables (OR = 1.34; P = 0.07). Thus,
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higher hopelessness is associated with some dimensions
of QOL and age, while depressive symptomatology, as
measured by the BDI-II, does not have an effect on
hopelessness.

DISCUSSION

In the present study, patients with higher hopelessness
scores, as assessed by BHS, were older and reported
more severe depression on the BDI-II as compared to
those with lower hopelessness scores. Moreover, after

multivariate analyses, the patients with higher scores
on the BHS were more likely to have lower scores on
the Overall QOL score of the QOLIE-89, more likely
to report higher scores on the Energy/Fatigue and
Emotional Wellbeing subscales, and more likely to be
older compared to those with lower hopelessness scores.
Contrary to our expectations, depression severity failed
to reach statistical significance in the prediction of
hopelessness when controlling for the effects of other
variables. This non-significant finding is most likely
related to the fact that all the patients reported moderate
to severe depression.

An association between epilepsy and major depression
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Table 3 Differences between patients with scores of 9 or higher on the Beck Hopelessness Scale and patients with lower scores

Mean sD t-tests (DF: 67) Significance

Age Lower hopelessness 35.04 14.37 -3.80 0.001
Higher hopelessness 50.53 15.36

Men (%) Lower hopelessness 50.0% - - 0.11
Higher hopelessness 29.4%

Generalized seizures Lower hopelessness 37.5% 0.39
Higher hopelessness 29.4% -

BDI-II Lower hopelessness 27.46 5.88 -4.84 0.001
Higher hopelessness 38.24 8.53

QOLIE-89

Health Perception Lower hopelessness 72.52 18.93 3.14 0.01
Higher hopelessness 55.64 20.14

Overall QOL Lower hopelessness 70.25 17.03 3.69 0.001
Higher hopelessness 54.85 14.10

Physical function Lower hopelessness 87.31 20.47 1.73 0.09
Higher hopelessness 76.77 25.86

Role limitations due to physical problems Lower hopelessness 78.08 31.25 2.23 0.05
Higher hopelessness 57.65 37.34

Role limitations due to emotional problems Lower hopelessness 86.92 26.83 3.27 0.01
Higher hopelessness 52.94 39.96

Pain Lower hopelessness 81.88 22.92 2.46 0.05
Higher hopelessness 64.56 31.24

Work/driving/social function Lower hopelessness 84.39 13.32 0.25 0.81
Higher hopelessness 83.48 13.45

Energy/fatigue Lower hopelessness 66.22 20.13 3.11 0.01
Higher hopelessness 48.53 21.05

Emotional wellbeing Lower hopelessness 73.08 17.64 4.76 0.001
Higher hopelessness 49.41 18.27

Attention/concentration Lower hopelessness 79.29 21.80 0.86 0.39
Higher hopelessness 74.25 18.25

Health discouragement Lower hopelessness 81.35 17.49 1.47 0.16
Higher hopelessness 69.41 31.91

Seizure worry Lower hopelessness 63.33 22.50 1.99 0.051
Higher hopelessness Bil.2Z3 19.23

Memory Lower hopelessness 71.43 25.39 2.27 0.05
Higher hopelessness 55.08 26.84

Language Lower hopelessness 79.69 23.12 1.63 0.11
Higher hopelessness 69.18 22.88

Medication effects Lower hopelessness 78.21 25.58 -0.43 0.67
Higher hopelessness 81.21 22.77

Social support Lower hopelessness 75.24 20.448 1.73 0.09
Higher hopelessness 64.71 25.76

Social isolation Lower hopelessness 88.65 17.60 2.45 0.05
Higher hopelessness 71.18 27.59

Change in health Lower hopelessness 67.31 27.36 2.49 0.05
Higher hopelessness 48.53 25.72

Sexual relations Lower hopelessness 63.73 28.86 1.50 0.14
Higher hopelessness 51.47 29.94

Overall Health Lower hopelessness 72.50 19.29 3.21 0.01
Higher hopelessness 55.63 15.04

BDI-II : Beck Depression Inventory- I ; QOL: Quality of life; QOLIE-89: Quality of life in Epilepsy-89; DF: Degree of freedom.

has often been reported, and epileptic patients frequently
show depressive symptoms, but a recent systematic
review and meta-analysis of nine studies including 29891
patients with epilepsy™ reported a global prevalence of
actual/past-year depression of only 23.1%. The high
prevalence of depression found in our patients could
be due to the fact that depression was diagnosed using
a self-report instrument rather than clinical assessment.
Significant heterogeneity in the results of ascertaining
depression using different methods has been reported™.

Overall, the current findings were only partially in
line with those of Jehi ez ™ who analyzed data from
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1931 subjects affected by drug-resistant and medically-
controlled epilepsy during one year of follow-up and
found that depression, together with seizure severity,
was a major predictor of QOL in epileptic patients.
Likewise, Lehrner e a/*? reported that depression
significantly predicted QOL in 56 patients with temporal
lobe epilepsy. Boylan e a/* found that in a sample of
122 patients with refractory epilepsy, scores on the BDI
were able to explain 51% of the total variance of the
the QOLIE-31 scores, and only depression significantly
predicted QOL. Gilliam ¢ a/*" reported that depression
severity and adverse effects related to antiepileptic
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Table 4 Logistic regression model (patients with Beck Hopelessness Scale scores < 9 as reference)

Beta SE Wald DF  Significance = OR _95%CI for OR

Lower Upper
Age 0.21 0.09 50.02 11 0.05 1.23 1.03 1.47
BDI-II 0.30 0.16 30.38 11 0.07 1.34 0.98 1.84
Health Perception -0.02 0.04 0.25 11 0.61 0.98 0.90 1.06
Overall QOL -0.23 0.12 30.97 11 0.05 0.79 0.63 1.00
Role limitations due to physical problems -0.01 0.03 0.08 11 0.77 0.99 0.94 1.04
Role limitations due to emotional problems 0.00 0.02 0.01 11 0.93 1.00 0.96 1.04
Pain -0.08 0.05 20.97 11 0.09 0.92 0.85 1.01
Energy/fatigue 0.23 0.11 40.65 11 0.05 1.26 1.02 1.55
Emotional wellbeing -0.16 0.08 40.38 11 0.05 0.85 0.74 0.99
Memory -0.09 0.05 20.88 11 0.09 0.92 0.83 1.01
Social isolation 0.10 0.05 30.24 11 0.07 110 0.99 1.22
Change in health -0.01 0.03 0.23 11 0.63 0.99 0.93 1.04
Overall health -0.07 0.05 10.83 11 0.18 0.93 0.84 1.03
Diagnosis by role limitations due to emotional problems 0.02 0.02 0.75 1 0.39 0.98 0.95 1.02

QOL: Quality of life; SE: Standard error; DF: Degree of freedom.

medications were independent predictors of health
status in a study of 205 outpatients with controlled and
uncontrolled seizutes. Luoni ez a/* found that depressive
symptoms were powerful predictors of HRQOL in
patients with pharmacoresistant epilepsy. Many other
studies have documented that depression is a significant
predictor of QOL in epileptic patients[lz'w’“’%'szl.

Consistent with the present findings, occasional
researchers have found depressive symptoms to be
unrelated to epilepsy. For example, Attatian ez ™ did
not find an association between depression severity and
seizure rate in 143 epileptic outpatients.

In our study, patients with higher BHS total scores
were more likely to have significant limitations and
impairments in QOL as reported on the QOLIE-89.
It is possible that poorly controlled seizures and their
medical consequences may contribute to hopelessness
that may reduce QOL and increase the risk for suicide
in patients with epilepsy. In keeping with the findings
from Jehi ez al"", definitive conclusions concerning the
eventual bidirectional association between hopelessness/
depression and epilepsy are not easy to be drawn given
the existence of spurious correlations from potential third
variables. For example, both hopelessness/depression and
epilepsy may be associated with reduced neurotrophic
factors activity and altered signalling pathways related
to neurotoxic effects such as hippocampal atrophy and
memory/learning impairment™.

After multivariate analyses, the results indicated that
those patients in our study who had generalized seizures
reported more limitations in common social/role activities
related to emotional problems compared to those patients
with other types of seizures. This is consistent with the
results of the study by Luoni e# " who found that
generalized seizures negatively predicted the “seizure
worty” score according to the validated Italian version of
the QOLIE-31. Tracy et /" reported that, in a sample of
435 patients with predominant (56%) generalized seizures,
the BDI-II score was the single reliable predictor of
Emotional Well-Being subscale scores, explaining 37% of
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its vatiance in a general linear model.

In our study, 21.7% of the patients with generalized
seizures and 28.6% of the patients with other diagnoses
reported BHS total scores = 9, indicating a higher
suicidal risk. We have also found in a previous study that
26% of the total sample of patients affected by temporal
lobe epilepsy had high levels of hopelessness as well as
an clevated risk of committing suicide™. Furthermore,
Pompili ez al™in a meta-analytic analysis of research,
found that suicide is more frequent both in epileptic
patients and in those with epilepsy who have been
surgically treated compated to the general population.
Clearly, suicide in epilepsy is a significant and frequent
event. This underlines the importance of identifying
factors that increase suicide risk in an effort to reduce
the risk. Interestingly, it has been reported that suicide
mortality among epileptic patients is roughly the same
as mortality due to epilepsy, suggesting that deaths by
suicide are typically not included in global mortality
epilepsy rates” . Mortality rates in subjects with epilepsy
are, therefore, presumably underestimated if they do not
include deaths related to suicide.

In the present study we also found that older patients
with epilepsy are at higher suicide risk when compared to
younger patients. We hypothesize that epileptic patients
develop higher hopelessness as they grow older about
their current status and future life. However, older
patients have been exposed to the illness for a longer
period of time compared to younger patients. Our study
did not control for years of illness limiting our ability to
speculate about the association between the age of the
patients with epilepsy and their hopelessness levels.

Limitations

One limitation of the present study is that we did not
control for seizure severity. Subjects who are “seizure-
free” often report having high QOL that resembles that
of the general populationf&91 although, in some of these
individuals, comorbid mental disorders, in particular
depression impair subjective wellbeing[47’51’58’59]. Several
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researchers®" have reported a negative association
between seizure severity and QOL, and patients in whom
seizures are controlled effectively using antiepileptic
drugs/surgery may be more likely to experience an
improvement in health-related QOL. Seizure severity
and other seizure-related variables have been found to
be strong predictors of psychiatric comorbidity and
depression“4’42’4‘7’48’50].

Furthermore, the two groups of patients (those
affected by epilepsy with generalized tonic-clonic seizures
»s those having epilepsy with partial seizures) are not
similar and a healthy control group was not available.

Other limitations include the small size of the present
sample and the scarcity of information concerning
seizure refractoriness, the number of psychoactive
medications being taken, and seizure frequency. Further
additional studies, including larger samples of patients
with epilepsy, are required to investigate the complex
relationship between depression, hopelessness, and
QOL in epileptic patients. In addition, we were not able
to ascertain the specific cause of the epilepsy (there are
epilepsy subtypes that may be induced by external stimuli
such as fever, toxin exposutre, psychological distress).

In addition, we had insufficient information concerning
seizure severity, seizure frequency, age at onset of seizures,
duration of the illness, or numbet/type of psychotropic
drugs, and so we were not able to evaluate the impact of
these disease-vatiables on levels of hopelessness and QOL
scores.

The patients were administered self-report measures
that were not validated using an additional psychiatric
examination, exposing the present findings to possible
recall bias. In addition, the cross-sectional nature of this
research further limits the generalization of the present
findings. Lastly, all respondents reported moderate-
severe depression, and this high prevalence of depression
may indicate that the sample was highly selective and
not representative of patients with epilepsy in general.
However, the questionnaires were completed when the
patients were admitted as outpatients for a seizure with
no intervening period between seizure occurrence and
mood evaluation.

Given the methodology which was used in the
present study, a causal interpretation of the association
between variables is not possible. Prospective follow-up
studies using more advanced methodologies are required
in order to make causal inferences about directional and
developmental pathways undetlying the vatiables involved
in epilepsy.

Despite the limitations of the study, the current
findings are consistent with existing results in the
literature suggesting that, among patients with epilepsy,
patients with higher hopelessness are more likely to have
impairments in QOL compared to those with lower
levels of hopelessness. Hopelessness in individuals with
epilepsy needs to be identified as soon as possible in
order to improve the QOL and reduce the burden of
the disease. Prevention efforts to address recognized risk
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factors for suicidality are also needed for patients with
epilepsy. Further prospective studies, including larger
samples, should be carried out to investigate the complex
nature of the relationship between hopelessness and the
QOL in patients with epilepsy.
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Abstract

The prevalence of polydipsia among patients with
schizophrenia is 6%-20%. Around 10%-20% of patients
with polydipsia may develop hyponatremia and even
complicated with rhabdomyolysis. Here we presented a
40-year-old man with schizophrenia, who had received
paliperidone 15 mg/d for more than one year, and
polydipsia was noted. In Jan, 2014, he developed
hyponatremia (Na 113 mEq/L) with consciousness
disturbance. After 3% NaCl (500 cc/d) intravenous
supplement for three days, the hyponatremia was
corrected, but rhabdomyolysis developed with a
substantial elevation in the level of creatine kinase
(CK) to 30505 U/L. After hydration, the CK level
gradually decreased to 212 U/L. Both the hyponatremia
itself and quick supplementation of NaCl can cause
rhabdomyolysis. If rhabdomyolysis is not recognized,
insufficient hydration or water restriction for polydipsia
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may further exacerbate the rhabdomyolysis with a lethal
risk. In this case, we highlight the possible complication
of rhabdomyolysis with polydipsia-induced hyponatremia.
In addition to monitoring the serum sodium level, the
monitoring of CK is also important; and switching of
antipsychotic may improve the polydipsia.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Schizophrenia; Polydipsia; Hyponatremia;
Rhabdomyolysis; Quetiapine

Core tip: We present a 40-year-old man with schizophrenia
who had polydipsia for more than one year and later
had hyponatremia related consciousness disturbance.
Though the association of polydipsia with schizophrenia
and/or neuroleptic treatment is already discussed in
the literature, there were no articles as detailed as our
article. It reviewed the possible mechanism associated
with hyponatremia and rhabdomyolysis, the choice
of antipsychotics, and the reasons of polydipsia in
schizophrenia patient at a time.

Chen LC, Bai YM, Chang MH. Polydipsia, hyponatremia
and rhabdomyolysis in schizophrenia: A case report. World J
Psychiatr 2014; 4(4): 150-152 Available from: URL: http://www.
wjgnet.com/2220-3206/full/v4/i4/150.htm DOI: http://dx.doi.
org/10.5498/wjp.v4.i4.150

INTRODUCTION

Polydipsia was prevalent in patients with psychiatric
disorder, especially in chronic schizophrenia patient.
The resulting complication of hyponatremia and
rhabdomyolysis were also recorded in some case reports.
Regarding the possible lethal risk of acute kidney
injury, the management of polydipsia and the choice of
antipsychotics should be concerned.
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CASE REPORT

This 40-year-old single man was diagnosed with schizophrenia
with the presentation of auditory hallucination, petsecutory
delusions and disturbing behavior, self-talking, poor self-
hygiene, and wandering out, when he was 21-year-old.
He had a medical history of chronic hepatitis B. Due
to poor family support he stayed in a nursing home for
years. He had been prescribed paliperidone 12 mg/d since
November 2012, and polydipsia (more than 3 L/d) was
noted. In December 2013, the dose of paliperidone was
titrated to 15 mg/d due to pesistent auditory hallucination.

On Jan 24, 2014, he was observed to have disturbed
consciousness by the staff at the nursing home, and was
sent to the emergency room immediately. The initial
laboratory evaluations showed hyponatremia (Na 113
mEq/L), and creatine kinase (CK) of 247 U/L. The
Glasgow Coma Scale was E4V1M4, with normal vital
signs and unremarkable results for other laboratory exams.
The patient was treated with 3% NaCl (500 cc/d) for
three days. His consciousness became clear on the second
day, and on the third day, the follow-up sodium level was
132 mEq/L. He was transferred to the acute psychiatric
watd on the fourth day (Jan 27, 2014) in stable condition.

However, the follow-up data at psychiatric admission
showed elevated levels of CK (30505 U/L), serum
alanine (ALT, 102 U/L) and aspartate aminotransferase
(AST, 457 U/L). To prevent acute kidney injuty causing
by rhabdomyolysis, he was given 1000 CC NaCl 0.9%
from the 4" to the 13" day. On the 7" day, the CK level
decreased to 1081 U/L, and on the 16" day, CK was
reduced to 212 U/L, and liver enzymes returned to a
normal range. After admission, the patient was prescribed
palipetidone 6 mg/d initially for his psychotic symptom,
and polydipsia was still noted with total water intake of
4000 CC/d, although the behavior modification was
done. On the 15" day, the antipsychotic was switched
to quetiapine, and gradually titrated to 1200 mg/d.
Polydipsia was not noted beginning the 21* day, and the
patient was discharged on the 31" day. Polydipsia was still
not noted at three months after hospitalization, and the
psychiatric condition remained stable now.

DISCUSSION

The clinical definition of polydipsia is water intake over 3
L/d. The ptevalence of polydipsia among patients with
schizophrenia is 6%-20%". The possible mechanism may
be related to the dry mouth side effect of anticholinergic
drugs, compulsive behavior, or stress reduction””. It is also
suggested the supersensitivity of the dopamine receptor
induced by the long-term use of antipsychotic may stimulate
the thirst center™, Previous studies showed 10%-20%
of subjects with polydipsia may develop hyponatremia”,
The complication of hyponatremia includes changes in
consciousness, coma, seizure, and rhabdomyolysis. The exact
etiology of thabdomyolysis secondary to hyponatremia is
unclear, but several mechanisms have been proposed. First,
because of the lower osmolality of the extracellular fluid,
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acute hyponatremia resulted in cells swelling, and after hours
of the extrusion of intracellular potassium which lowered
the transmembrane potential but cause the release of CK
and myoglobin”". Second, the decreased extracellular
sodium may disturb the Na-Ca exchange pumps. Calcium
level increased inside the cell because of reduced of the
sodium outside the cell to be exchanged which led to the
cell death by releasing proteases and lipase“zw. To conclude,
creatine kinase may elevate after 48-96 h of hypomatremia
because of the lowered sodium level itself or the rapid
correction of hyponatrerniap’m’m’m]. In our case, we assumed
that hyponatremia was corrected rapidly by the supplement
of 3% saline which led to the delayed 1ise of CK, ALT, and
AST.

With regard to the possible relationship of polydipsia
with the supersensitivity of the dopamine receptor induced
by long-term use of antipsychoticsls’m, risperidone, with a
high affinity to D2 receptor blockade, has been reported
to be associated with polydipsia"®"”. There was also a
case report discussing about olanzapine which caused the
clevation in CK value™. Clozapine and quetiapine are
weaker D2 antagonists, and have been suggested to be
promising treatments for patients with polydipsia related
to high potency antipsychotics'** ", Although two cases
reported quetiapine-induced CK elevation in a neuroleptic-
naive patient[w. In this case, the patient’s polydipsia
improved soon after switching paliperidone to quetiapine,
not only in the acute psychiatric ward setting, but also after
discharge and for three months in the nursing home (up to
this writing).

In conclusion, both the hyponatremia itself and quick
supplementation of NaCl can cause thabdomyolysis. 1f
rhabdomyolysis is not recognized, insufficient hydration
or water testriction for polydipsia may further exacerbate
the rhabdomyolysis with a lethal risk. In this case, we
highlight the possible complication of rhabdomyolysis
with polydipsia-induced hyponatremia. In addition to
monitoring the serum sodium level, the monitoring of
CK is also important; and switching of antipsychotic may
improve the polydipsia.
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should be added into the text where the figures are applicable. Keep-
ing all elements compiled is necessary in line-art image. Scale bars
should be used rather than magnification factors, with the length of
the bar defined in the legend rather than on the bar itself. File names
should identify the figure and panel. Avoid layering type directly over
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tritis after treatment. A: ...; B: .; C: s D: s Bl Fols G Lt Tt s
our principle to publish high resolution-figures for the E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, ¢#., and mentioned
cleatly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
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Notes in tables and illustrations
Data that are not statistically significant should not be noted. ‘P <
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0.05,"P < 0.01 should be noted (P > 0.05 should not be noted). If
there are other seties of P values, ‘P < 0.05 and “P < 0.01 are used.
A third series of Pvalues can be expressed as “P < 0.05 and ‘P < 0.01.
Other notes in tables or under illustrations should be expressed as
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numerals) in the upper left corner. In a multi-curve illustration,
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Acknowledgments

Brief acknowledgments of persons who have made genuine con-
tributions to the manuscript and who endorse the data and conclu-
sions should be included. Authors are responsible for obtaining
written permission to use any copyrighted text and/ot illustrations.

REFERENCES

Coding system

The author should number the references in Arabic numerals ac-
cording to the citation order in the text. Put reference numbers in
square brackets in superscript at the end of citation content or after
the cited author’s name. For citation content which is part of the
narration, the coding number and square brackets should be typeset
normally. For example, “Crohn’s disease (CD) is associated with
increased intestinal permeability!”. If references are cited directly
in the text, they should be put together within the text, for example,
“From references'”**", we know that...”

When the authors write the references, please ensure that the
otrder in text is the same as in the references section, and also ensutre
the spelling accuracy of the first authot’s name. Do not list the same
citation twice.

PMID and DOI

Pleased provide PubMed citation numbers to the reference list, e.g.,
PMID and DOI, which can be found at http://www.ncbi.nlm.nih.
gov/sites/entrezedb=pubmed and http://www.crossref.org/Sim-
pleTextQuery/, respectively. The numbers will be used in E-version
of this journal.

Style for journal references

Authors: the name of the first author should be typed in bold-faced
letters. The family name of all authors should be typed with the in-
itial letter capitalized, followed by their abbreviated first and middle
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR). The title of the cited article and italicized
journal title (journal title should be in its abbreviated form as shown
in PubMed), publication date, volume number (in black), start page,
and end page [PMID: 11819634 DOI: 10.3748/wjg.13.539¢].

Style for book references

Authors: the name of the first author should be typed in bold-faced
letters. The surname of all authors should be typed with the initial
letter capitalized, followed by their abbreviated middle and first
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
Rong Pan as Pan BR) Book title. Publication number. Publication
place: Publication press, Year: start page and end page.

Format

Journals

English jonrnal article (list all anthors and include the PMID where applicable)

1 Jung EM, Clevert DA, Schreyer AG, Schmitt S, Rennert J,
Kubale R, Feuerbach §, Jung E Evaluation of quantitative con-
trast harmonic imaging to assess malignancy of liver tumors:
A prospective controlled two-center study. World | Gastroenterol
2007; 13: 6356-6364 [PMID: 18081224 DOI: 10.3748/wjg:13.
6350]

Chinese journal article (list all anthors and include the PMID where applicable)

2 Lin GZ, Wang XZ, Wang P, Lin J, Yang FD. Immunologic
effect of Jianpi Yishen decoction in treatment of Pixu-diar-
thoea. Shijie Huaren Xiaohna Zazhi 1999; T: 285-287

In press

3 Tian D, Araki H, Stahl E, Bergelson J, Kreitman M. Signature

Baishidenge ~ WJP | www.wjgnet.com

v

of balancing selection in Arabidopsis. Proc Nat/ Acad Sci USA
2006; In press

Organization as anthor

4  Diabetes Prevention Program Research Group. Hyperten-
sion, insulin, and proinsulin in participants with impaired glu-
cose tolerance. Hypertension 2002; 40: 679-686 [PMID: 12411462
PMCID:2516377 DOI:10.1161/01.HYP.0000035706.28494.
09]

Both personal authors and an organization as anthor

5  Vallancien G, Emberton M, Harving N, van Moorselaar RJ;
Alf-One Study Group. Sexual dysfunction in 1, 274 European
men suffering from lower urinary tract symptoms. | Uro/
2003; 169: 2257-2261 [PMID: 12771764 DOI1:10.1097/01.ju.
0000067940.76090.73]

No aunthor given

6 21st century heart solution may have a sting in the tail. BM]
2002; 325: 184 [PMID: 12142303 DOI:10.1136/bm;.325.
7357.184

Volume with supplement

7  Geraud G, Spierings EL, Keywood C. Tolerability and safety
of frovatriptan with short- and long-term use for treatment
of migraine and in comparison with sumatriptan. Headache
2002; 42 Suppl 2: $93-99 [PMID: 12028325 DOI1:10.1046/
j-1526-4610.42.52.7 X]

Issue with no volume

8  Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
section analysis in revision total joint arthroplasty. Clin Orthop
Relat Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.10
97/00003086-200208000-00026]

No volume or issue

9 Outreach: Bringing HIV-positive individuals into care. HRSA
Careaction 2002; 1-6 [PMID: 12154804]

Books

Personal anthor(s)

10  Sherlock S, Dooley J. Diseases of the liver and billiary system.
9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296

Chapter in a book (list all anthors)

11 Lam SK. Academic investigator’s perspectives of medical
treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer
disease: investigation and basis for therapy. New York: Marcel
Dekker, 1991: 431-450

Author(s) and editor(s)

12 Breedlove GK, Schorfheide AM. Adolescent pregnancy.
2nd ed. Wieczorek RR, editor. White Plains (NY): March of
Dimes Education Services, 2001: 20-34

Conference proceedings

13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V.
Proceedings of the 5th Germ cell tumours Conference; 2001
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper

14  Christensen S, Oppacher F. An analysis of Koza's computa-
tional effort statistic for genetic programming, In: Foster JA,
Lutton E, Miller J, Ryan C, Tettamanzi AG, editors. Genetic
programming. EuroGP 2002: Proceedings of the 5th Euro-
pean Conference on Genetic Programming; 2002 Apr 3-5;
Kinsdale, Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)

15 Morse SS. Factors in the emergence of infectious diseases.
Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05;
1(1): 24 screens. Available from: URL: http://www.cdec.gov/
ncidod/eid/index.htm

Patent (list all authors)

16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee.
Flexible endoscopic grasping and cutting device and position-
ing tool assembly. United States patent US 20020103498.
2002 Aug 1

Statistical data

Write as mean = SD or mean * SE.

December 22,2014 | Volume 4 | Issue4 |



Statistical expression

Express 7 test as 7 (in italics), I test as I (in italics), chi squate test as
x’ (in Greek), related coefficient as 7 (in italics), degree of freedom
as v (in Greek), sample number as # (in italics), and probability as P (in
italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pres-
sure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h,
blood glucose concentration, ¢ (glucose) 6.4 £ 2.1 mmol/L; blood
CEA mass concentration, p (CEA) = 8.6 24.5 ug/L; CO, volume
fraction, 50 mL/L CO,, not 5% CO,; likewise for 40 g/L formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, efe. Arabic
numerals such as 23, 243, 641 should be read 23243 641.

The format for how to accurately write common units and
quantums can be found at: http:/ /www.wjgnet.com/2220-3206/
g _info_20100725073806.htm.

Abbreviations

Standard abbreviations should be defined in the abstract and on
first mention in the text. In general, terms should not be abbrevi-
ated unless they are used repeatedly and the abbreviation is helpful
to the reader. Permissible abbreviations are listed in Units, Symbols
and Abbreviations: A Guide for Biological and Medical Editors and
Authors (Ed. Baron DN, 1988) published by The Royal Society of
Medicine, London. Certain commonly used abbteviations, such as
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSE, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.

Italics

Quantities: 7 ime or temperature, ¢ concentration, 4 area, /length,
m mass, 17 volume.

Genotypes: gyrA, arg 1, ¢ mye, ¢ fos, ete.

Restriction enzymes: EewRI, Hind1, BanHI, Kbo 1, Kpn 1, et.

Biology: H. pylori, E coli ete.

Examples for paper writing
All types of articles’ writing style and requirement will be found in the
link: http:/ /www.wignet.com/esps/NavigatonInfo.aspxrid=15

RESUBMISSION OF THE REVISED
MANUSCRIPTS

Authors must revise their manuscript carefully according to the
revision policies of BPG. The revised version, along with the

Baishidenge ~ WJP | www.wjgnet.com

Instructions to authors

signed copyright transfer agreement, responses to the reviewers,
and English language Grade A certificate (for non-native speakers
of English), should be submitted to the online system »iz the link
contained in the e-mail sent by the editor. If you have any questions
about the revision, please send e-mail to esps@wijgnet.com.

Language evaluation

The language of a manuscript will be graded before it is sent for re-
vision. (1) Grade A: priority publishing; (2) Grade B: minor language
polishing; (3) Grade C: a great deal of language polishing needed; and
(4) Grade D: rejected. Revised articles should reach Grade A.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wjgnet.com/2220-3206/g_info_20100725073726.htm.

Responses to reviewers

Please revise your atticle according to the comments/suggestions
provided by the reviewers. The format for responses to the reviewers’
comments can be found at: http://www.wjgnet.com/2220-3206/
g _info_20100725073445.htm.

Proof of financial support
For papers supported by a foundation, authors should provide a copy
of the approval document and serial number of the foundation.

STATEMENT ABOUT ANONYMOUS PUBLICATION
OF THE PEER REVIEWERS' COMMENTS

In order to increase the quality of peer review, push authors to
carefully revise their manuscripts based on the peer reviewers' com-
ments, and promote academic interactions among peer reviewers,
authors and readers, we decide to anonymously publish the review-
ers’ comments and author’s responses at the same time the manu-
script is published online.

PUBLICATION FEE

IVJP is an international, peer-reviewed, OA online journal. Articles
published by this journal are distributed under the terms of the Cre-
ative Commons Attribution Non-commercial License, which permits
use, distribution, and reproduction in any medium and format, pro-
vided the original work is propetly cited. The use is non-commercial
and is otherwise in compliance with the license. Authors of accepted
articles must pay a publication fee. Publication fee: 698 USD per
article. All invited articles are published free of charge.

December 22,2014 | Volume 4 | Issue4 |



JRnishideng®

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA
Telephone: +1-925-223-8242
Fax: +1-925-223-8243
E-mail: bpgoffice@wijgnet.com
Help Desk: http://www.wijgnet.com/esps/helpdesk.aspx
http:/ /www.wjgnet.com

© 2014 Baishideng Publishing Group Inc. All rights reserved.



	WJPv4i4Cover
	WJP-Editorial Board
	WJPv4i4Contents
	WJP-4-69
	WJP-4-72
	WJP-4-80
	WJP-4-91
	WJP-4-103
	WJP-4-112
	WJP-4-120
	WJP-4-133
	WJP-4-141
	WJP-4-150
	WJPv4i4-Instructions to authors
	WJPv4i4-Back Cover

