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Abstract

Caring for a mentally ill family member is well known
to be mostly a stressful, distressing and burdensome
experience. The dominant model for examining the
process of caregiving has been the stress-appraisal-
coping paradigm, in which interactions between stress-
ors, appraisals, coping, and various mediators produce
the eventual outcomes in terms of distress or well-
being among caregivers. Ethnic and cultural factors
have traditionally received the least research atten-
tion as mediators of the caregiving process. However,
a large body of accumulated research evidence has
clearly demonstrated that culturally-defined values,
norms, and roles are among the major determinants
of the caregiving experience. This research is based
mainly on cross-cultural comparisons between care-
givers of minority ethnic groups residing in the West
and the native Caucasian population. It has been
supplemented, to a limited extent, by research carried
out among caregivers belonging to different cultures
and residing in their countries of origin. Most of this
research has been carried out among caregivers of
elderly people with dementia; other psychiatric disor-
ders such as schizophrenia have received much less
attention. Results of this research have documented
important differences in caregiving experiences and
outcomes across cultural and ethnic groups. Cultural
factors which could mediate these differences have
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been identified, and theories, which could provide a
coherent framework to understand these differences,
proposed. Though limited by methodological difficul-
ties, this research has provided important insights into
the impact of cultural and ethnic factors on the whole
spectrum of the caregiving experiences. An improved
understanding of the area is, nevertheless, required
because it will eventually help in devising appropriate
ways to reduce burden and distress among caregivers
from diverse ethnic and cultural groups.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Culture; Ethnicity; Caregiving; Caregiver-
burden; Psychiatric disorders

Core tip: The cultural context shapes the entirety of
the caregiving experience and its outcomes. Impor-
tant differences have been identified in the extent of
caregiving, caregiver burden and distress, attitudes
and norms influencing caregiving, appraisal, coping,
help-seeking, and social support, between caregiv-
ers belonging to diverse ethnic and cultural groups.
Familial-cultural factors seem to be the principal deter-
minants of caregiving outcomes, though they appear
to influence burden and distress in complicated, and
yet unclear ways. Since an understanding of the role of
culture in caregiving is an essential first step towards
helping lower burden among caregivers from different
cultural and ethnic groups, more research is required
in this area.

Chakrabarti S. Cultural aspects of caregiver burden in psychiatric
disorders. World J Psychiatr 2013; 3(4): 85-92 Available from:
URL: http://www.wjgnet.com/2220-3206/full/v3/i4/85.htm
DOI: http://dx.doi.org/10.5498/wjp.v3.i4.85

CAREGIVING AND CAREGIVER-BURDEN

Caregiving has been defined as interactions, in which one

December 22,2013 | Volume 3 | Issue4 |



Chakrabarti S. Culture and caregiver-burden in psychiatric disorders

person is helping another on a regular basis with tasks,
which are necessary for independent livingm. Anyone
who provides some assistance to another who is, in some
degree, incapacitated and needs help is a caregiverm.
Normal “care” changes into “caregiving” when it is out
of synchrony with the appropriate stage of the lifecycle.
For family caregivers, this change takes place when the
reciprocity between family members is out of balance,
such that the responsibilities and tasks of one party in
a relationship go beyond those customarily expected.
Family caregivers are often bound by kinship obligations
to adopt certain duties and responsibilities that are far
in excess of those normally associated with a family role
at a particular stagem. In doing so, they may perceive
considerable distress, have a poor quality of life and ex-
perience psychological morbidity. The consequences of
being related to and caregiving in chronic mental illness
can, thus, be roughly divided into the obligation to of-
fer long-term extensive care, and the emotional distress
and worries related to the life-situation of the patient.
Such consequences of caregiving are usually referred to
as caregiver-burden or burden of care. Caregiver-burden
has, thus, been defined as the “the presence of problems,
difficulties or adverse events which affect the life (lives) of
the psychiatric patients’ significant others (e.g., members
of the household and/or the family)”m. Research over the
last five decades or so has clearly established that hav-
ing a family member with mental illness can lead to high
levels of distress and burden for caregivers. Research
on caregiver burden has also identified the major areas
of (objective) burden, namely adverse effects on the
household routine including care of children, disruption
of relations within and outside the family, restriction of
leisure time activities of caregivers, the strains placed on
family finances and employment, the difficulties in deal-
ing with dysfunctional and problem behaviours faced by
caregivers, and the impact on mental and physical well-
being of the caregivers. The prevalence of subjective
psychological distress, often referred to as subjective
burden, has also been found to be very high® ",

Studies on caregiver-burden have also gradually
moved beyond simple enumeration of the problems
faced by caregivers on account of the patient’s illness, to
a consideration of the caregiving experience in its total-
ity. The dominant model for examining the process of
caregiving has been the stress-appraisal-coping paradigm
of Lazarus and Folkman'".

The “stress-appraisal-coping” theory suggests that
the principal element of caregiving is an appraisal of its
demands. The patient’s illness and its impact on the care-
giver are the main sources of stress. Coping with this
stress is determined by how it is appraised. Mediators
of the process include social, demographic and cultural
factors, caregiver’s personality traits, and the level of
support they receive!""". Thus, apart from identifying
stressors, appraisal and coping as the central elements
of the process of caregiving, this model also delineates
certain mediators of this process. These mediators in-
clude illness variables (eg., diagnosis, severity, duration
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of illness, duration of remission, cost of treatment), the
caregivers’ socio-demographic and caregiving profile
(eg., gender, education, relation with the patient, amount
of time spent with patient), personality attributes (e.g.,
neuroticism), socio-cultural factors which influence their
attitudes towards caregiving, and the degree of social
support available for the caregiver. These factors can
influence appraisals, as well as the coping strategies ad-
opted by the caregiver. Interactions between stressors,
appraisals, coping, and the various mediators produce
the eventual outcomes in terms of distress or well-being
among caregivers[s’m.

Of all the mediators proposed by the “stress-appraisal-
coping” model, ethnic and cultural factors have tradition-
ally received the least research attention. This has changed
over the last couple of decades or so with the advent of
studies, which have cleatly shown that culturally-defined
values, norms, and roles are among the major determi-

.. . [10,11,13,19-31]
nants of the caregiving experience .

CULTURE, ETHNICITY AND CAREGIVING

Several strands of research can be identified in the broad
area of the effects of culture and ethnicity on caregiver
burden. The predominant methodology employed has
been cross-cultural comparisons between caregivers of
minority ethnic groups residing in Europe and the Unit-
ed States, and the native Caucasian population. The mi-
nority ethnic groups that have been the principal focus
of such studies have included African-Americans, Afro-
Caribbean, Latino or Hispanic groups, and Asian popu-
lations including Chinese, South Korean, Japanese and
Indian caregiversllo’13’19’3sj. This has been supplemented,
to a limited extent, by research carried out among care-
givers belonging to different cultures and residing in
their countries of origin such as China, South Korea or
India">"** % The examination of ethnic and cul-
tural differences has encompassed virtually the whole
spectrum of the caregiving experience. Consequently,
it has investigated differences in caregiver burden and
related factors such as service utilisation, cultural factors
which could mediate these differences, and propounded
theoties, which could provide a coherent framework to
understand these differences. Most of this research has
been carried out among caregivers of eldetly people with
dementia or the physically frail elderly. Among “func-
tional” psychiatric illnesses, schizophrenia has been the

focus of research on ethnic or cultural differences in
caregiving. Though the research data on schizophrenia
appears to be qualitatively similar, the amount of data
is, unfortunately, nowhere near the volume of research
on dementia>**. This is one significant deficiency of
research in this area, which needs to be addressed.

CULTURAL DIFFERENCES IN CAREGIV-
ING

There is a large body of comparative, cross-cultural re-
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search evidence, which clearly indicates that caregiving
experiences vary across cultural and ethnic groups. For
the most part, this research suggests that caregivers from
a number of ethnic minority groups differ from their
Caucasian counterparts in several respects.

Although the evidence is somewhat equivocal, there
seems to be a slightly higher prevalence of caregiving
among Asian-Americans, African-Americans, and Lati-
nos, than among non-Hispanic Caucasians. Moreover,
when controlling for the levels of disability, minority
caregivers tend to provide more direct and informal
care than do Caucasian caregiversm]. Caucasian caregiv-
ers are most likely to provide care for a spouse; Latinos
are the most likely to provide care for a parent; and
African Americans are the most likely to be caring for
other family members or unrelated individuals®™. In
general caregivers belonging to the ethnic groups such as
African-Americans, Afro-Caribbean, Latino or Hispanic
groups, and Asian communities such as the Chinese,
Korean, Japanese and Indian caregivers report lower
levels of caregiving stress and burden!""!??21473132,
They are generally more tolerant of the mentally ill rela-
tive"”, Subjective perceptions of burden appear to vary
the most, while objective aspects of burden are more
1333 This is mirrored by the finding
of low levels of expressed emotions, particularly among
Mexican-American and Indian families'”. On the other
hand, it has been shown that there is a higher level of
stigma and negative conceptualisations of the illness"™™™.
This leads caregivers to try and keep the illness a secret
and delay seeking treatment””>*". Differences have also
been identified in the levels of social support available,
appraisals of the caregiving situation and coping and
help-seeking behaviour. Caucasian caregivers typically
employ problem-solving and avoidance strategies more
frequently than do African-American caregivers, perhaps
because Caucasians perceive caregiving situations as a
greater threat or stressor than do African-Americans.
Moreover, African-American caregivers are more likely
to view their situation in more positive terms, and draw
upon religious faith and social networks to mitigate care-
giving streggll11321-2329.52.54:57)
nority groups appear to have wider and stronger infor-
mal support networks than White caregivers™****, The
availability of greater informal support has been linked
to the reduced use of formal services and low service
utilisation among minority ethnic caregivers[(’o’m]. Con-
sequently, caregivers from ethnic minorities cope with
the stress of caregiving by turning to this readily avail-
able means of support from the family and the wider
community" ">, They also seem to use more religious
and spiritual methods of coping””. Apart from differ-
ences in negative outcomes of caregiving, a number of
studies have also indicated a higher prevalence of posi-
tive aspects of caregiving and greater satisfaction from
caregiving among caregivers from ethnic minority grou-

sl H owwever, the reliability of these cultural
and ethnic differences in caregiving has often been com-

similar in nature

. Caregivers from ethnic mi-
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promised by methodological shortcomings and inconsis-
[19,24,51,52,55] :

. Moreover, socio-
economic status, cultural differences, and within-group
variability may confound research findings, making it
more difficult to determine how ethnicity or culture dif-
ferentially impacts the caregiving experience. It has been

tent findings across studies

suggested that cultural or ethnic status may function as a
proxy variable for other important factors that are more
likely to impact caregiving experiences, such as income,
education, health, and family structure” . This is not
to suggest that ethnic minority status makes families
immune to care related stressors. For example, ethnic
minority caregivers also report worse physical health and
more unhealthy behaviours than whites, after adjustment
for socio-demographic differences'”". Nevertheless,
there seems to be hardly any doubt that the cultural con-
text shapes the entirety of the caregiving experience and
culturally-justified ideologies about roles, responsibili-
ties, and coping shape the caregiving processmm. This
has often been referred to as the dimension of “cultural
justification”; that is, the process by which caregivers
call upon cultural norms and values, styles of commu-
nication and coping, and reliance on informal support
systems to justify their role and responsibility as primary
care providers for their chronically ill family members®”,
Variants of the stress -coping model, which incorporate
cultural elements of caregiving have, thus, been pro-
posed to account for these cultural and ethnic differ-
ences in caregiving,

FAMILIAL-CULTURAL FACTORS IN
CAREGIVING

The list of potential cultural influences on the experi-
ence of caregiving is a long one. For sake of conve-
nience, these factors can be divided into those pertaining
to family values and norms such as familism, filial obli-
gations or piety, family cohesion and solidarity, and other
family values such as reciprocity between adult children
and their parents, role modelling of caregiving behaviour
for one’s own children, and religious and spiritual values
emphasising an ethic to care for family members. The
second group would include explanatory models of ill-
nesses held by the caregivers and their attitudes towards
mental illnesses. The third group would include coping
styles, the influence of religion, and the influence of the
wider community and social networks. Finally, factors
such as acculturation and disadvantaged status could also
be important, particularly for ethnic minority groups in
thC West[21,22,24,28—31]‘

Familism is a cultural value that refers to the strong
identification and solidarity of individuals with their
family as well as strong normative feelings of allegiance,
dedication, reciprocity, and attachment to their fam-
ily members, both nuclear and extended™. A review
of caregivers from six American ethnic groups found
highest levels of familism among most ethnic minor-
ity groups, compared to White American caregivers[()zl.
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Thus, familism was representative of the individualism-
collectivism dimension, and the differences on this mea-
sure reflected the effects of acculturation. It was further
proposed that higher levels of familism would lead to a
more benign appraisal of the stress of caregiving among
ethnic minority groups, as it would reflect an underlying
desire to provide care for family members”". This could
explain why caregivers from ethnic minorities report
caregiving as less stressful and burdensome. However,
the hypothesis that higher levels of familism would re-
sult in less burden for caregivers from different cultural
and ethnic groups was not borne out by subsequent re-
search. Findings in this regard were mixed, and indicated
that familism has a complex relation with caregiving, and
the caregiving process may be influenced by numerous
other factors™ . One reason for such inconsistent re-
sults could be that familism is not a unitary construct. In
fact, factor analysis has revealed three dimensions of the
construct. These include familial obligation, a factor that
reflects cultural values that demand caregiving for fam-
ily members in need; perceived support from the family,
a factor that measures cultural expectations that family
members will be supportive in times of need; and family
as referents, a factor that taps the value that sets up the
family as a major source of rules and guidance for how
life should be lived. These three dimensions appear to
have independent and differing influences on the per-
ception of burden. Accordingly, familism can have posi-
tive influences on caregiving distress when the family is
perceived as a source of support. However, the dimen-
sions of familism pertaining to a strong adherence to
values regarding both feelings of obligation to provide
support, as well as behaviours and attitudes that should
be followed by different members of a family have been
linked to increased caregiver burden and distress™ >,

Filial piety or obligations is a common notion among
Asian cultures including the Chinese and Indian people.
It includes respect and care for elderly family members,
which is explicitly taught to children from an eatly age.
This family-centred cultural construct implies that adult
children have a responsibility to sacrifice individual phys-
ical, financial, and social interests for the benefit of their
parents or family. Filial piety has also been proposed to
be a two-dimensional construct: behavioural (making
sacrifices, taking responsibility) and emotional (harmony,
love, respect). Although some studies have shown that
high levels of filial piety make for lowered caregiving
burden, this is not a consistent finding. Thus, similar to
familism, the obligatory aspect of filial piety norms may
constitute a source of stress for some caregivers belong-
ing to ethnic minorities”** 77,

Another familial factor thought to have a significant
impact on the process of caregiving is family cohesion,
a process considered important for family functioning;
It refers to the emotional bonding that family members
have towards one another. Authots have described cohe-
sion to comprise affective qualities of family relation-
ships such as support, affection, and helpfulness[46’52’66’7”.
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Families with very high levels of cohesion, (“enmesh-
ment”) often show communication patterns which are
psychologically and emotionally intrusive or inhibitive
commonly resulting in poor individuation and psycho-
social maturity, whereas low levels of cohesion (“disen-
gagement”) can lead to poor affective involvement with-
in the family. Thus, optimal levels of family-cohesion
are believed to be ideal for stable family functioning and
proper caregiving, and this may differ among ethnic and
cultural groups[%’ﬁﬂ.

MODELS OF CAREGIVING AMONG
DIFFERENT ETHNIC AND CULTURAL
GROUPS

Initial attempts to explain differences in caregiving among
ethnic minority groups in the West gave rise to the dis-
advantaged minority group model. This model proposed
that because of the historically disadvantaged social his-

tory of minority ethnic groups, a number of unique
stressors, resources, and vulnerabilities had emerged,
which could influence caregiving experiences and care-
giver well-being, Caregivers from minority ethnic groups
would thus be suffering from the double jeopardy of
being from a disadvantaged minority group and being
exposed to the negative outcomes, which the caregiving
role engenders. In this model, ethnicity was thought to
reflect mainly disadvantaged minority status, which was
often confounded by socioeconomic status. However,
the data did not support this model. Although some
studies suggested that differences in caregiving out-
comes among minority ethnic groups could be explained
by poor socio-economic conditions, the majority of the
studies have found lower levels of caregiving burden and
stress among ethnic groups such as African-Americans
or Hispanics. Moreover, the model overlooked the posi-
tive aspects of caregiving, which were more commonly
reported by caregivers from minority ethnic groups®”.

Thus, models based on the Lazarus and Folkman’s
stress-coping approach were proposed instead. Differ-
ences in caregiving among diverse cultural groups were
explained by a shared common core model, in which
caregiving stressors lead to the appraisal of caregiving
as burdensome and thus to poor health outcomes (see
Figure 1). This model was originally proposed to explain
caregiving outcomes in dementia, and was later extended
to caregiving experiences with the frail elderly. More
recently, this model has provided a framework for ex-
amining caregiving in other psychiatric illnesses such as
schizophreniam’zg’m.

The cultural variant of this stress-coping model was
first proposed by Aranda ez al®", These authors based
their observations on Latino caregivers and concluded
that the dimension of individualism »s collectivism, or
familism, explained the differences in caregiving among
different ethnic and cultural groups. They further pro-
posed that cultural influences such as familism operate
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Stress (caregiver burden)
(Iliness characteristics - diagnosis,
severity, duration, dysfunction)

raisal
Problem focused
Emotion focused

Mediators

Iliness variables

Caregiver demographics
Caregiver personality traits
Social support

Cultural variables

Coping

Outcome (distress/well-being)

Psychological

Figure 1 A simplified depiction of the stress-appraisal-coping model of
caregiving.

at the level of appraisals of burden. Consequently, higher
levels of familism would lead to more benign appraisals
of burden, and also to different patterns of using social
support, and coping styles, and eventually to lowered
petceptions of caregiving as burdensome. Subsequent re-
search on cultural influences in caregiving did not support
the predominant role of familism in explaining cultural
differences. Other factors such as filial obligations were
also felt to be important. Moreover, a single dimension
of caregiving from individualism to familism was not
found sufficient to explain cultural differences in caregiv-
ing, The influence of cultural factors seemed to be more
on coping than appraisals of caregiving stress. Therefore,
a revised socio-cultural stress-coping model has been
proposed””"*, Tn this model the impact of cultural influ-
ences on caregiving is smaller, more group specific, and
varied in direction of effect than anticipated. Moreover,
cultural differences appear to operate at the level of cop-
ing with caregiving stress and the social support available
for the caregiver, rather than appraisals of burden.

METHODOLOGICAL AND CONCEPTUAL
ISSUES

The research thus far has clearly demonstrated that there
are obvious cultural differences in the experience of
caregiving. It has also identified potential cultural factors
of interest and proposed models to explain their influ-
ence. However, things are far from clear and findings are
far from consistent.

One reason for the inconsistent and uncertain na-
ture of the findings could be methodological problems,
which affect quite a few of the studies™ """ | Many
studies have used purposive or convenience sampling,
and the numbers included have often been too small to
reach definitive conclusions. Non-caregiving controls
have not been used often. Only about half the studies
have incorporated conceptual frameworks and models
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for examining burden and related variables. In certain ar-
eas such as caregiver burden, established measures have
been mostly used, while in other domains such as social
support or coping, there is a great deal of variability and
heterogeneity in the measures used”™. The cross-cultural
relevance of the measures used is another problem,
which needs to be addressed™.

In addition, it is becoming increasingly clear that cul-
tural influences are highly complex and multi-dimension-
al. They are also quite group specific. For example, Dil-
worth-Anderson ¢z o/ found that White caregivers were
significantly more depressed and burdened than African-
American caregivers, while Hispanic and White caregiv-
ers experienced higher levels of role strain compared
to African-Americans. Similarly, Japanese and Mexican-
American caregivers reported significantly more psychiat-
tic distress than did White and African-Americans” """,

Moreover, there appears to be substantial within-
group heterogeneity among caregivers, which com-
plicates the accurate attribution of differences among
caregivers to specific aspects of their group member-
shipm. Cultural values and norms are not static entities;
instead they can change from one generation to the
next because of the influence of urbanisation, globalisa-
136172 The interactions between
cultural values and other factors such as gender are also
complex. For example, Indian and Chinese studies have
shown that effects of filial piety and other traditional
values could differ between the genders. Women who
adhered to notions of filial piety and Asian cultural
values regarding family obligations were more likely to

tion and acculturation

perceive greater burden than men who adhered to the
. 37,45,6:
same notlons[ T

A Finally, most studies have examined
family factors on the dimension of familism (or collec-
tivism) to individualism. Other dimensions of potential
importance, such as the difference between shame and
guilt cultures, have not received as much attention. There
is some evidence to indicate that shame and stigma of
mental illness may have more negative effects on Asian
caregivers, and prevent them from accessing servic-
es?*7) Such evidence indicates the need to examine
all possible dimensions, which might explain cultural dif-

ferences in caregiving,

TASKS AHEAD

Despite the theoretical and methodological problems,
the foundations of a culturally based framework of

caregiving in chronic psychiatric illnesses appear to have
been laid. Research on cultural differences in caregiving
has important implications for caregivers and the profes-
sionals involved in assisting them. An understanding of
the role of culture in caregiving is an essential first step,
and it can be hoped that future research will help unravel
the complexities of this association. Findings of such
research could also be utilised to inform professionals
working with culturally diverse groups of caregivers, so
that they are more sensitive to the unique needs of these
families. Moreover, the results could be used to guide
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the efforts to devise culturally adapted versions of in-

terventions to reduce caregiver burden and distress

[28-31]

It is for these very reasons that research in this area

needs to continue. More pertinently, there is a greater

need for research on cultural aspects of caregiving from

Asian and other non-Western countries, on lines of the

research among ethnic minorities in the West. Finally,

other chronic psychiatric illnesses such as schizophrenia

and mood disorders also merit examination of cultural

aspects of caregiving among them.
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Abstract

Brain-derived neurotrophic factor (BDNF) has been pro-
posed as a biomarker of schizophrenia and, more spe-
cifically, as a biomarker of cognitive recovery. Evidence
collected in this review indicates that BDNF is relevant
in the pathophysiology of schizophrenia and could play
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a role as a marker of clinical response. BDNF has been
shown to play a positive role as a marker in antipsy-
chotic treatment, and it has been demonstrated that
typical antipsychotics decrease BDNF levels while atyp-
ical antipsychotics maintain or increase serum BDNF
levels. Furthermore, BDNF levels have been associated
with severe cognitive impairments in patients with
schizophrenia. Consequently, BDNF has been proposed
as a candidate target of strategies to aid the cognitive
recovery process. There is some evidence suggesting
that BDNF could be mediating neurobiological process-
es underlying cognitive recovery. Thus, serum BDNF
levels seem to be involved in some synaptic plasticity
and neurotransmission processes. Additionally, serum
BDNF levels significantly increased in schizophrenia
subjects after neuroplasticity-based cognitive training.
If positive replications of those findings are published
in the future then serum BDNF levels could be definite-
ly postulated as a peripheral biomarker for the effects
of intensive cognitive training or any sort of cognitive
recovery in schizophrenia. All in all, the current consid-
eration of BDNF as a biomarker of cognitive recovery
in schizophrenia is promising but still premature.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Schizophrenia; Brain-derived neurotrophic
factor; Cognition; Biomarkers

Core tip: The lack of diagnostic and treatment mark-
ers is one of the most important problems in clinical
practice. Brain-derived neurotrophic factor (BDNF) has
been proposed as a biomarker of schizophrenia and,
more specifically, as a biomarker of cognitive recov-
ery. Evidence collected in this review indicates that
there is evidence suggesting that serum BDNF levels
are involved in some synaptic plasticity processes. Ad-
ditionally, serum BDNF levels significantly increased in
schizophrenia subjects after neuroplasticity-based cog-
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nitive training. All in all, the current consideration of
BDNF as a biomarker of cognitive recovery in schizo-
phrenia is promising but still premature.

ger biomarker candidates in schizophrenia and, more

specifically, as a biomarker of cognitive recovery'.
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INTRODUCTION

The lack of diagnostic and treatment markers is one
of the most important problems in clinical practice.
Researchers are deeply involved in the identification of
validated markers, particularly biomarkers that could
be useful in predicting treatment responses to different
therapeutics. One of the most important challenges of
schizophrenia research is to establish biological mark-
ers that can predict clinical outcome and identify clinical
stages in these patients. Molecular genetics, analysis of
serum and cerebrospinal fluid (CSF), and structural and
functional neuroimaging have provided an attractive field
of research for biomarkers'. For many reasons, such as
small effect sizes and individual rarity, gene studies have
traditionally shown that genetic markers are not suitable
as diagnostic markers™. In this line, the study of CSF pa-
rameters has yielded a number of interesting candidate
biomarkers, but this research has only recent begunm.
In contrast, despite particularly promising research on
neuroimaging, available techniques for evaluating struc-
tural and functional brain changes make them unsuitable
as biomarkers in schizophrenia®. Further biomarker
research is needed in schizophrenia. However, evidence
suggests both that BDNF is relevant in the pathophysi-
ology of schizophrenia and that BDNF is potentially
more useful as a biomarker for diagnostic and prognos-
tic purposes than are other potential biomarkers'”.

A biomarker has been defined by the United States
Food and Drug Administration (FDA) as “A charac-
teristic that is objectively measured and evaluated as an
indicator of normal biological processes, pathogenic
processes, or pharmacological responses to a therapeutic
intervention”. Biomarkers have been suggested to have
the potential to augment the chances of successful drug
and therapeutic development through better target vali-
dation, provision of surrogate end-points and patient
stratification'. Recently, cognitive recovery has been
considered among the most important targets in the
treatment of patients with schizophrenia. Consequently,
the identification of biomarkers of cognitive recovery is
relevant not only for diagnostic purposes but also for the
development of new approaches to treat cognitive im-
pairment in schizophrenia'’. Brain-derived neurotrophic
factor (BDNF) has been proposed as one of the stron-
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BRAIN-DERIVED NEUROTROPHIC FAC-
TOR

Neurotrophins are growth factors that play an impor-
tant role in the survival, development, and functional-
ism of neurons. They prevent neurons from triggering
programmed cell-death, which prolongs their survival.
They are also involved in the formation of new neurons
in certain areas of the brain. BDNF is one of the most
studied neurotrophins. The properties of BDNF vary
according to the brain region studied. BDNF has been
described as a modulator of neuronal survival and differ-
entiation, synaptic plasticity, and higher order cognitive
functions such as learning and memoryl&mj. Moreover,
there is also evidence that indicates a role for BDNF in
the development of the cardiovascular system[“’12J and
in the growth, survival, and chemoresistance of tumour
cells in various types of cancer, including Hodgkin lym-
phoma, myeloma, and neuroblastoma!”"".

BDNF is mainly synthesised in the brain and spinal
cord by glial cells"”, but is also produced by Schwann
cells associated with peripheral motor neurons”. BDNF
is synthesised as a precursor (proBDNF) that is cleaved
afterwards to generate the mature protein. Although it
was believed that proBDNF had no function, work by
Hempstead and collaborators reported that, by interact-
ing with the p75 neurotrophin receptor, proBDNF could
induce the opposite effect to that of mature BDNE,
leading to cell death™. This work has opened a new
line in the study of the mechanisms underlying BDNF
because mature BDNF mainly acts through a different
receptor, the tyrosine kinase receptor B (TrkB)*". In ad-
dition, it is known that BDNF can pass the blood-brain
barrier, reaching non-neuronal tissues, such as the heart,
lungs and platelets™ . However, little is known about
the function of non-neuronal BDNE Moteover, BDNF
mRNA has been found in several peripheral locations,
such as activated human T cells, B cells, monocyteleSJ,
the heart”, the retina, smooth muscle!'?, the lungsmzs],
endothelial cells™ and plateletle4’29].

Given the difficulty of studying BDNF in situ in the
brain, there has been growing interest in the accurate as-
sessment of BDNF activity in the periphery. Studies in
murine models have shown a good correlation between
BDNEF levels in the brain and circulating levels of the
protein™. The amount of BDNF in serum, plasma and
whole blood samples is commonly determined by using
ELISA techniques with relatively high specificity and
sensitivity. In spite of all the different sources of BDNE,
it is believed that BDNF released from platelets is the
major contributor to serum samples. BDNF stored in
platelets 1s most likely derived from both the circulating
plasma pool and from resident cells in the brain® and
other organs[22’29’31’32].
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Measured BDNF levels are highly dependent on the
methodology used”™. Karege et a/™ demonstrated that
the stability of BDNF assessed in whole blood, serum,
and plasma samples varied among different laboratories.
Nonetheless, the accuracy and reproducibility of BDNF
determination in serum has been validated”™. However,
there is still little consensus regarding standardised pro-
tocols for plasma collection and BDNF dosage. Interest-
ingly, there have been reported changes in serum and
blood BDNF levels in patie%t? with neuropsychiatric

4 schizophreniam, Al-
[39] [40]

disorders such as depression
. Sy 1 38
zheimer’s disease

I multiple sclerosis™, and anorexia

when compared to healthy individuals.

GENETIC POLYMORPHISM OF BDNF

The BDNF gene (chromosome 11p13-14) encodes a
precursor peptide (proBDNF) that is proteolytically
cleaved to form the mature BDNF protein. This gene
contains a functional polymorphism that has been wide-

ly studied in genetic association and gene-environment
studies in psychiatry research™*. This single nucleotide
polymorphism (SNP) consists of a guanine substitution
for an adenine in the position 196 of the gene (156265),
provoking a change of a Valine (Val) to a Methionine
(Met) in amino acid 66 of the protein. As a functional
polymorphism, it has been claimed that the Val variant is
associated with higher neuronal BDNF secretory activ-
ity than is the Mez allele. Additionally, the co-expression
of 1Val and Mer alleles in heterozygotes results in less ef-
ficient intracellular trafficking and processing, leading to
decreased BDNF secretion!™*.

Genetic studies have revealed that the association
between BDNF and schizophrenia has not been defini-
tively established. The single nucleotide polymorphisms
C270T (in the 5’ non-coding region) and Val66Met are
two common functional genetic polymorphisms of the
BDNF gene. A meta-analysis of case-control studies™™”
stressed the association of this polymorphism with the
risk of schizophrenia and other mental disorders, such
as substance-related disorders and eating disorders. This
study also showed that individuals with the Mez/Mer
homozygous allele had 19% higher risk of developing
schizophrenia and other psychotic disorders than did
those with the 1/a//Met heterozygous alleles. However,
another meta-analytic study of two of the most exten-
sively studied BDNF polymorphisms, [Va/66Met and
C270T, did not find an association of the 1a/66Met
polymorphism with schizophrenia™. Nonetheless, sev-
eral studies have shown positive associations between
the BDNF a/66Mer genetic variant and several aspects
of the phenomenology of schizophrenia, such as age of
onset, clinical symptoms, aggressive behaviour, suicide

attempt, brain morphology, and cognitive function™".

BDNF LEVELS AND SCHIZOPHRENIA

Schizophrenia has been conceptualised as being es-
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sentially a neurodevelopmental disorder™ ", Tt is well
known that BDNF plays a key role in a number of
processes that are thought to be impaired in schizophre-
nia, ranging from neuronal differentiation to neurite
outgrowth and neuronal survival™. In addition, BDNF
seems to be crucial to synaptic transmission and vari-
ous cognitive processes that are severely impaired in
schizophrenia. Currently, a considerable amount of data
are available that highlight the role of BDNF in the
pathophysiology of schizophreniam] in both chronic pa-
tients and first episodes. Commonly, it has been assumed
that determination of BDNF levels in peripheral se-
rum might be a useful measure. On one hand, levels of
BDNF in peripheral serum seem to be correlated with
BDNF concentrations in the central nervous system””
On the other hand, BDNF is able to cross the blood-
brain barrier™”. Unfortunately, the studies that measure
serum BDNF concentrations in patients with schizo-
phrenia are not conclusive and have even produced
some conflicting results.

The majority of relevant studies report lower serum
BDNPF levels in schizophrenia patients compared to
healthy controls” . However, other studies could
not find any differences between schizophrenia patients
and healthy controls”". Further, some studies have
even found higher serum BDNF levels in patients with
schizophrenia[57’58]. To clarify these controversial results,
Green ef al™” assessed the published data in a meta-anal-
ysis. After a rigorous selection of the works with bet-
ter methodology, the authors were able to demonstrate
reduced serum BDNF levels in schizophrenia patients,
not only for medicated patients but also for drug-naive
patients; no differences were shown between males and
females. In addition, using meta-regression techniques
Green ¢f a/”” showed a significant association between
reduced BDNF and increased age, but no association
was found for medication dosage. In conclusion, after
controlling for heterogeneity of samples and method-
ological aspects, these authors suggested that blood
levels of BDNF are actually reduced in medicated and
drug-naive patients with schizophrenia.

Although many studies about BDNF levels have been
conducted in chronic schizophrenia patients, a few recent
studies have examined BDNF profiles in first-episode
patients. The earliest study to be conducted with first
episodes and drug-naive patients reported a significant de-
crease in plasma BDNF levels compared with controls™.
The authors found a significant association between
plasma BDNF levels and positive and negative syndrome
scale scores. Since this study, a number of studies have
replicated those findings suggesting differences in BDNF
levels in first-episode patients. Jindal ez al®" showed a sig-
nificant decrease in serum BDNF levels in patients with
first episode schizophrenic psychosis but not in patients
with non-schizophrenic psychosis. Unfortunately, they
could not find significant correlations between BDNF
levels and the severity of positive and negative symp-
toms or overall functioning. A different study tested
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BDNF and neurotransmitters
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Figure 1 Role of brain-derived neurotrophic factor in synaptic transmission. BDNF: Brain-derived neurotrophic factor.

the presence of cerebrospinal fluid (CSF) BDNF levels
in drug-naive first-episode patients'®”. Compared with
controls, a significant decrease in CSF BDNF levels was
found and they were significantly related with plasma
levels. In addition, CSF and plasma BDNF levels also
showed a significant negative correlation with baseline
positive symptoms. Finally, a study conducted by the
research team of Rizos™ tried to determine the asso-
ciation between serum BDNF levels and hippocampal
volumes in a sample of first psychotic episode drug-
naive schizophrenia patients. The authors found serum
BDNF levels significantly reduced in the sample of first-
episode patients when compared to levels of healthy
subjects. Consequently, hippocampal volume was already
decreased at the onset of schizophtenia in first-episode
patients. Interestingly, BDNF levels and hippocam-
pal volume reduction were significantly related, which
suggests a putative relationship between lower serum
BDNEF levels and a reduction of hippocampal volume.

BDNF AND NEUROTRANSMITTERS

BDNF plays an important role as a regulator of syn-
aptic transmission and has been associated with the
pathophysiology of schizophrenia'®, Furthermore, its
relationship with dysfunctions in the dopaminergic, glu-
tamatergic, and serotonergic neurotransmitter systems
has been widely studied.

BDNF is a neurotrophic protein that is synthesised by
dopamine cells and has been closely linked to the func-
tion of the dopaminergic system. It has been shown
to be expressed throughout the cerebral cortex, hip-
pocampus, basal forebrain, striatum, hypothalamus,
and cerebellum neurons'®. With regards to synaptic
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transmission, BDNF has also been shown to control
the expression of D2-like receptors, Dopamine 1 and
Dopamine 3 (D1, D3), in adults through the control of
specific dopamine genes'® ™. For this reason, BDNF is
an important modulator of the dopaminergic system,
and its changes can be observed in the brain and in the
plasma of patients with schizophrenia®

Exposure to BDNF or a lack of this neurotrophin
results in alterations to both excitatory and inhibitory
synaptic systems'”. The role of BDNF in the glutama-
tergic system has been well studied (Figure 1). BDNF
promotes the development of GABA neurons and the
expression of GABA-related proteins, such as GADG67
and GAT, in the cortex and other brain regions[(’sl. In
rodents, BDNF regulates the GABAergic system in the
hippocampus. In subjects with schizophrenia, altered
GABA neurotransmission may contribute to prefrontal
cortex dysfunction!™,

Some evidence suggests that BDNF has an influ-
ence on the development of the serotonergic system
by promoting the survival and differentiation of 5-hy-
droxytryptamine (5-HT) neurons both 7z vive and in
vitrd”", Furthermore, BDNF stimulates the expression
of S100 beta in astrocytes and the production of myelin
basic protein oligodendrocytes'”. In mice, alterations in
BDNF expression result in physiological disturbances in
5-HT neurons that have been shown to be deteriorated
in advanced agem. In humans, high levels of central se-
rotonergic activity are associated with high BDNF serum

. 72]
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BDNF AND SYNAPTIC PLASTICITY

Although the actiology of schizophrenia is still un-
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known, neuroimaging studies have consistently dem-
onstrated brain abnormalities in patients with schizo-
phrenia. These studies revealed significant reductions in
gray matter volume in the cortex and hippocampus and
decreases in neurons of the dorsal thalamus'”. Within
first-episode psychosis patients, a systematic review and
meta-analysis has shown volumetric deficits in the hip-
pocampus and in cortical grey matter, specifically in tem-
poral grey matter”. Furthermore, histological studies
have shown a significant reduction in synaptic and den-
dritic markers in the brains of schizophrenia patientsm.

Recent evidence suggests that BDNF has an impor-
tant role in the growth and development of the central
and peripheral nervous system and is associated with dis-
ruptions in the brain structure of patients with schizo-
phrenia[75]. In previous studies, BDNF has been reported
to regulate axonal and dendritic development and the
differentiation and sutrvival of new neurons by increas-
ing the number and length of axons and their branch-
es™” In mice, BDNF has demonstrated a specific role
by promoting survival of embryonic retina ganglion cells
and mesencephalic dopaminergic neurons iz vitro. After
administration of high BDNF concentrations in rodents,
an extensive neuronal growth was observed.

BDNF AND COGNITION

BDNF has been shown to mediate some processes of
cognition. It has demonstrated its role as a regulator of
axonal and dendritic branching"". Thus, the process of
hippocampal long-term potentiation implies a process
of synaptic strengthening associated with learning and
memory through its functional TrkB receptorm‘m]. In
relation to schizophrenia, a study detected a significant
positive correlation between serum BDNF levels and
decreased cognitive functioning in 250 Chinese inpa-
tients with schizophrenia[gﬂ. In another study, serum
truncated-BDNF abundance predicted a high presence
of cognitive impairments, showing 67.5% of sensitivity
and 97.5% of specificity™ in the prediction. This result
suggests that deficiency in pro-BDNF processing may
be involved in the mechanism underlying the cognitive
impairments observed in schizophrenia. In addition,
impairment in spatial learning and memory has been
found in BDNF-knockout mice™. Conversely, single
intrahippocampal BDNF administration seems to af-
fect the behavioural flexibility of rats in a Morris water-
maze task™. Studies have also found impairments in
long-term potentiation in BDNF gene-deleted mice™,
These data support the role of BDNF in cognitive im-
pairments observed in schizophrenia and suggest that
BDNF could be a potential marker of cognition, as it is

. . . 5
involved in learning and memory processes'”.

BDNF AS A POTENTIAL BIOMARKER

Currently, pharmacological response is mainly a process
determined by a trial and error strategy. Identification of
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biomarkers in the near future could allow us to identify
patients who are more likely to respond to a particular
treatment and even determine their sensitivity to side ef-
fects. However, not only would this allow us to stratify
patients according to their likely treatment response but
it could also help clinicians and patients to partially avoid
the uncertainty of the trial and error process. BDNF has
been strongly proposed as a biomarker in schizophre-
nia and more specifically as a biomarker of cognitive
recovery. But, is there now enough evidence to consider
DBNEF as a biomarker? As previously mentioned, a bio-
marker needs to have three cote characteristics: (1) To
be an indicator of normal biological processes; (2) To
be an indicator of pathogenic processes; and (3) To be a
marker of response to therapeutic interventions.

Indicator of normal biological processes

BDNF seems to play a crucial role in normal cogni-
tive functions such as learning and memory. Its role
as a regulator of axonal and dendritic branching has
been shown in various studies””’®. Thus, the process
of hippocampal long-term potentiation, which implies
a process of synaptic strengthening associated with
learning and memory through its functional TrkB recep-
tor has also been found””. In addition to this, BDNF
signalling has been implicated in the regulation of adult
neurogenesis, suggesting its prominent role in synaptic
plasticity and cognition[sm. On the other hand, the genet-
ics of BDNF show that polymorphisms are relevant to
understanding normal neurotrophic processes. Variation
of BDNF polymorphisms includes a single-nucleotide
polymorphism (SNP), 156265, in the conserved, 5-pro-
protein-coding region; this entails a valine-to-methionine
substitution (Val66Met). This last polymorphism has
been suggested to cause inefficient BDNF trafficking
and a reduced activity-dependent BDNF secretion.

Indicator of pathogenic processes

Some studies have suggested that BDNF is strongly
implicated in the pathophysiology of schizophrenia in
both first-episode patients and chronic schizophrenia
patients. Within first-episode schizophrenia patients, a
number of studies have shown a significant decrease in
plasma BDNF levels®™. In addition, serum BDNF levels
are lower in chronic schizophrenia patients compared
to healthy controls”". In relation to reduced brain vol-
umes in first-episode and chronic schizophrenia patients,
recent studies have found a correlation to lower serum
BDNF levels'®, specifically in reduced hippocampal
volume™., BDNF levels in serum or CSF have been as-
sociated with the presence of schizophrenia in general
and to other impairments in cognition. BDNF polymoz-
phism is involved in less efficient intracellular trafficking
and processing. This leads to decreased BDNF secretion
and possibly to disturbances in neurotransmission pro-
cesses, which may contribute to prefrontal cortex dys-
function. Neuroimaging studies have shown that reduced
brain volumes in first-episode and chronic schizophrenia
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patients are related to lower serum BDNF levels® and,
specifically, to reduced hippocampal volume™, Finally,
using functional neuroimaging, Fisenberg and collabora-
tors"” have suggested that Val66Met polymorphism is
significantly associated with hippocampal dysfunction.

Marker of response to therapeutic interventions

Studies that aim to measure the effects of antipsychot-
ics on BDNF have produced varying results depending
on the type of antipsychotic used in the study'®. Thus,
some studies suggested that typical antipsychotics seem
to reduce BDNF expression while atypical antipsychot-
ics could increase BDNF expression, but these studies
were carried out as animal experiments. Unfortunately,
studies with clinical samples in humans are still scarce”™.
In the particular case of treatments that target cogni-
tion, studies are even scarcer. Nonetheless, BDNF has
been shown to mediate some processes of cognitive
change. There is some evidence about BDNF’s role as
a regulator of axonal and dendritic branching[77’78]. The
process of hippocampal long-term potentiation, which
implies a process of synaptic strengthening, has been
associated with learning and memory through its func-
tional TrkB receptor”™. Furthermore, a recent study
conducted by Vinogradov ez al’" has directly tested
whether neuroplasticity-based cognitive training is able
to modify serum BDNF levels in schizophrenia patients.
Samples consisted of 56 schizophrenia outpatients and
16 matched healthy comparison subjects. Both groups
were assessed on baseline cognitive performance and
serum BDNF levels. Schizophrenia subjects were ran-
domly assigned to either 50 h of computerised auditory
training or a computer-game control condition; this
was followed by reassessment of cognition and serum
BDNPF levels. At baseline, schizophrenia participants
had significantly lower serum BDNF levels than did
healthy controls. Subjects who engaged in computerised
cognitive training designed to improve auditory process-
ing showed significant cognitive gains and a significant
increase in serum BDNF when compared with subjects
who played computer games (control condition). In
sum, in a repeated-measures analyses of variance ap-
proach, subjects following cognitive training showed
a statistically significant gain in global cognition (ap-
proximately 0.36 SD) from baseline to endpoint; sub-
jects in the control group showed no change in global
cognition (0.01 SD). After 10 wk, subjects following
the neurocognitive training were able to increase their
mean serum BDNF levels (mean £ SD, 25.27 + 10.34)
to the same level as healthy controls (mean * SD, 31.30
1 8.95); the control group showed no change. After the
treatment, authors calculated the standardised mean dif-
ference (Cohen’s d) in BDNF levels between the control
group and the therapeutic group and found a medium
effect size of 0.67. Although this study has not been
replicated, it opens a pathway in clinical research. It is
probable that serum BDNF levels would be significantly
increased after neuroplasticity-based cognitive training
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in schizophrenia subjects. If positive replications are
published, then serum BDNF levels could be postulated
as a peripheral biomarker for the effects of intensive
cognitive training or any sort of cognitive recovery in
schizophrenia.

Furthermore, pharmacogenetic studies have shown
that the BDNF Val66 Met polymorphism could be
helpful as an outcome predictor not only for cognitive
recovery but also for drug response and adverse side ef-
fects. It has been suggested that BDNF polymorphism
may be associated with antipsychotic therapeutic ef-
fects"”>” treatment resistance!”
including weigh gain[gs], tardive dyskinesis”” and extra-
pyramidal syndrome®”., Interestingly, Zhang e# al” have
indicated that BDNF genetic variants could be associ-
ated with antipsychotic treatment resistance.

and adverse effects
o

CONCLUSION

Evidence collected in this review indicates that BDNF
is relevant in the pathophysiology of schizophrenia and
could play a role as a marker of clinical response. It has
been confirmed that BDNF plays a crucial role as a reg-
ulator of synaptic transmission and seems to be related
to dysfunctions in principal neurotransmitter systems,
such as the dopaminergic, glutamatergic and serotonergic
neurotransmitter systems. Particularly, BDNF has been
associated with disruptions in brain structure and neu-
rodevelopmental processes. Some studies suggest that
BDNEF levels are altered in schizophrenia patients. Con-
sequently, the relationship between psychotic symptoms
and alterations in the expression of BDNF has been
well established. More specifically, BDNF might be play-
ing a role as a marker of antipsychotic treatment because
studies show that typical antipsychotics seem to decrease
BDNEF levels while atypical antipsychotics maintain or
increase serum BDNF levels.

Regarding cognitive recovery, the evidence gathered in
this review confirms the role of BDNF in brain plasticity
and cognition. There is some evidence suggesting the role
of BDNF as a regulator of axonal and dendritic branch-
ing. BDNF might also be involved in the process of hip-
pocampal long-term potentiation through the process of
synaptic strengthening. In patients with schizophrenia,
BDNEF levels have been related to more severe impair-
ment in cognition. Consequently, BDNF might be pro-
posed as a biomarker of the cognitive recovery process. It
has been suggested that BDNF mediates some processes
of cognitive change. Thus, serum BDNF levels seem
to be significantly increased after neuroplasticity-based
cognitive training in schizophrenia subjects. If positive
replications are published then serum BDNF levels could
be postulated as a petipheral biomarker for the effects of
intensive cognitive training or any sort of cognitive recov-
ery in schizophrenia.

Unfortunately, the effect of neuromodulation on
BDNPF is still far from being completely understood.
Moteover, the specificity of BDNF as a biomarker for
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schizophrenia cannot be stated because reduction in
BDNF has also been observed in patients with neuro-
degenerative disorders and other neuropsychiatric ill-
nesses. Consequently, more studies are needed in order
to establish BDNF as a marker of cognitive recovery in
schizophrenia. Cognitive enhancing drugs have not been
shown to be completely successful, and consequently,
new therapeutic paradigms to improve cognition in
schizophrenia need to be tested. The optimal approach
may require a combination of specific drug treatment
with cognitive training intervention. Finally, examining
the prognostic correlation of baseline BDNF levels and
the final outcome would be useful in establishing the
status of BDNF as a marker of cognitive recovery in
schizophrenia. For all these reasons, considering BDNF
a biomarker of cognitive recovery in schizophrenia may
be promising but still premature.
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Abstract

The foreign accent syndrome (FAS) is a rare speech
disorder, characterised by the appearance of a new
accent, different from the speaker’s native language
and perceived as foreign by others. In the majority
of patients, FAS is secondary to focal brain damage
caused by stroke or other neurological disorders. In-
frequently, FAS has been reported in association with
psychiatric disorders, including dissociative or conver-
sion disorders. The case of a young woman with recur-
rent episodes of speaking with a foreign accent is de-
scribed. Repeated neurological examinations, imaging
and electroencephalography did not reveal any brain
abnormality. However, there was a history of a difficult
childhood, alcohol dependence in the father, parental
discord, alleged sexual abuse in the past, interpersonal
difficulties and parental death. Episodes were pre-
cipitated by stressful life circumstances and resolved
spontaneously, or with supportive treatment. She had
additional “suspect” symptoms such as non-epileptic
seizures, aphonia and motor paralysis. All these fea-
tures indicated that a dissociative disorder was in-
volved in the genesis of her FAS. The influence of ex-
ternal factors such as the media was unclear. Generally
biological factors have been implicated in the onset of
FAS, but the presentation in this young woman sug-
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gests that psychological factors such as personality,
trauma, stressful life events and psychiatric disorder;
familial factors such as parental discord and parental
death and family conflicts; and, social factors such the
possible influence of the media may also be involved in
the production of foreign accents by patients.

© 2013 Baishideng Publishing Group Co., Limited. All rights
reserved.

Key words: Foreign accent syndrome; Dissociative dis-
order; Conversion disorder; Psychosocial

Core tip: The foreign accent syndrome (FAS) is a rare
speech disorder, characterised by the appearance of
a new accent, different from the speaker’s native lan-
guage and perceived as foreign by others. In the ma-
jority of patients, FAS is secondary to focal brain dam-
age, but infrequently, it has been reported in associa-
tion with psychiatric disorders, including dissociative or
conversion disorders. The case of a young woman with
FAS is described here, which shows that in rare in-
stances dissociative disorder may be implicated in the
genesis of the FAS. The aetiology of FAS is complex,
and both biological and psychosocial factors could play
a role in its onset.

Rajpal N, Chakrabarti S. Dissociative disorder presenting as
foreign accent syndrome. World J Psychiatr 2013; 3(4): 103
-106 Available from: URL: http://www.wjgnet.com/2220-3206/
full/v3/i4/103.htm DOI: http://dx.doi.org/10.5498/wjp.v3.i4.103

INTRODUCTION

The foreign accent syndrome (FAS) is a rare speech
disorder characterised by the appearance of a new ac-

cent, different from the speaker’s native language, and
perceived as foreign by the speaker and the listener'™.
To date, only about 85 patients with FAS have been

reported in the literature, beginning with Pick’s Czech
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patient first identified in 1919". Previous exposure to
the new accent is not necessary for the foreign accent
to emergem. The syndrome is marked by considerable
variability in its presentation, actiology, and speech char-
acteristics. Clinical manifestations are heterogeneous
among patients with FAS, but usually include segmental
deficits such as changes in vowel length and tenseness,
and prosodic abnormalities such as inappropriate word
and sentence stress. It has been suggested that FAS does
not reflect any particular language or foreign accent;
rather, it is characterised by a generic foreign accent.
Though in many instances FAS involves some degree
of aphasia or dysarthria, it is usually possible to distin-
guish the syndrome from the more typical presentations
of dysarthrias, aphasias or Apraxia of speech following
cerebral damage. Speech abnormalities in FAS can also
be differentiated from the dysarthria, mutism, aphonia
or stuttering, due to dissociative or conversion disorder.
The foreign accent is often persistent, but can also be
transient! .

In an overwhelming majority of patients, the syn-
drome is secondary to acquired focal brain damage. It
usually follows stroke, but has been reported in patients
with head injury, cerebral haemorrhage, multiple scle-
rosis and migraine. In most such instances, the lesions
described have been found in the dominant hemisphere,
and in most cases have involved regions typically as-
sociated with Broca’s aphasia. Subcortical structures
also seem to be consistently affected™. The foreign ac-
cent syndrome has also been reported as a disorder of
speech developmentm. The underlying mechanisms of
production of the syndrome are still unclear. It has been
proposed that a variety of different lesions or factors
may be involved in production of the foreign accents by
patients[1’4’(”8].

In relatively rare instances, no neurological basis has
been found for patients presenting with the FAS, despite
repeated clinical examinations and/or imaging studies.
Some of these patients have been reported as having a
psychogenic cause for their foreign accents™. In others,
the syndrome has been linked with psychiatric disorders
such as psychotic or mood disorders™®"". There are also
a few case reports where FAS has been associated with

. P . . 9-12]
dissociative or conversion disorders” .

CASE REPORT

A 20-year-old, unmarried woman was referred to the
department of psychiatry of a multi-speciality hospital
in north-India from the neurology outpatient clinic in
August 2012. She was accompanied by her 18-year-old
brother. Both were orphans and were staying with their

maternal relatives some distance away from the hospital.
Both the patient and her brother reported that she had
had several episodes of speech disturbance since August
2011. During these episodes she would speak almost
exclusively in English, which was not her native tongue
and in a foreign sounding accent. All these episodes had
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started suddenly following stressful circumstances. The
earlier episodes had resolved spontaneously without
treatment in a few weeks to months.

The patient had experienced a very difficult child-
hood. Her father had a problem of drinking excessively,
and becoming violent and argumentative when intoxicat-
ed. There were frequent arguments between her parents
regarding this issue. Her father died in 2006 of alcoholic
liver disease. Following his death, their mother took over
the responsibility of running the family farm and look-
ing after the patient and two of her younger siblings.
However, there were frequent altercations between her
mother and some of her fathet’s relatives who wanted to
usurp their land.

In July 2011, the patient changed her school and
enrolled in a residential school somewhat far from her
home. This was done at her own insistence, because
she did not like her old school and the students there.
However, she had great difficulty adjusting at her new
school. The rules seemed too strict to her and she felt
that the students in the new school looked down upon
her. So, she was very happy when in about a month’s
time she was allowed to go home for holidays. The pa-
tient remembered being very excited on the bus home
and talking endlessly. After reaching home she slept for
a while. When she woke up she suddenly started speak-
ing almost exclusively in English with an accent, which
was perceived as “foreign” by her family members. She
hardly ever spoke in her native languages (Hindi and
Punjabi). When forced to do so by relatives she appeared
uncomfortable and spoke as if she were a “foreigner”.
This seemed strange to her family because they hardly
ever spoke English at home. After about a week the
patient developed several brief (10-15 min) episodes of
unresponsiveness, during which she was conscious and
aware of her surroundings, but could not talk or move.
There were no features suggestive of an epileptic seizure
such as loss of consciousness, tonic-clonic movements,
incontinence or injuty. She was admitted in a local hos-
pital for treatment. The episodes were diagnosed as
non-epileptic, and according to the patient she received
aversive electric shocks to terminate the episodes. She
was discharged after about a week’s stay at the hospital.
At home for the next two weeks, the patient had great
difficulty walking and could not speak at all. She would
either crawl, or walk with assistance. Although she tried
to speak, it appeared as if “she had lost her voice”. She
communicated mostly by gestures, and had to be helped
by her mother in carrying out all activities of daily liv-
ing. After two weeks she suddenly regained her ability to
walk and talk properly. Following this, she again started
to speak mostly in English with a foreign accent. This
lasted for about two months, after which the patient
gradually switched back to using her native tongue. She
was not sent back to the residential school, and stayed
back home with her mother and younger brother and
sistet. She did well till about March 2012, when her
mother died rather tragically in a road traffic accident.
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The patient who was intensely attached to her mother
was grief stricken and missed her mother terribly. How-
ever, she appeared to be getting over the bereavement till
about four months later, when she again started speaking
in English with a foreign accent again. She was brought
to the neurology outpatient clinic, where repeated neuro-
logical examinations, an electroencephalography (EEG)
and a computed tomography scan did not reveal any
evidence of cerebral pathology. Hence, she was referred
to the psychiatry department to evaluate her for psycho-
genic causes for her foreign accent.

Apart from her father’s alcohol dependence, there was
no history of any mental illness in the family. Birth and
early development history was unremarkable. She was an
average student at school and had no disciplinary problems
there. Her younger brother and sister were healthy. Follow-
ing their mother’s death all three siblings were staying with
their maternal relatives, and were being well looked after.

On examination she came across as a pleasant man-
nered and cooperative young woman. She was rather
fashionably dressed. Throughout the interview she
spoke predominantly in English, with a nasal intonation
and an accent vaguely resembling an American one. Her
speech also appeared to closely mimic that of anchors
and presenters of English language programmes on the
television. When forced to speak in her native tongue,
she appeared uncomfortable, as if she unfamiliar with
these languages. She spoke as an English speaking for-
cigner would, and seemed to be imitating actors in mov-
ies or persons on the television, who spoke with similar
accents. Recordings of her speech were not available,
but the impression derived from hearing her speak, was
that the disturbances were mostly at a phonological level.
Segmental and prosodic changes seemed to be involved,
leading to changes in patients’ accent, and making it
sound foreign to her family members. There appeared to
be no changes at the semantic and syntactic level from
her previous usage of English.

Remarkably, she manifested no distress at her strange
way of speaking. She said that she was quite comfortable
with her manner of speaking, but her family members
found it strange and objectionable. There were no other
abnormalities on the mental state examination. Her
brother was aware that she had a foreign accent syn-
drome. He had searched the internet and was concerned
that she might have some brain damage. A diagnosis of
mixed dissociative disorder according to ICD-10"" was
provisionally made (the equivalent DSM IV TR diag-
nosis would be dissociative disorder NOS). Repeated
neurological examinations, review of her imaging and
EEG findings, and consultation with the neurologists
did not suggest a cerebral cause for her symptoms. Al-
though a detailed semi-structured assessment of her
problems was carried out, the patient did not cooperate
for formal psychological testing. Nevertheless, both the
patient and her brother were constantly reassured on the
basis of these results that the problem was most likely to
be of psychological origin, and there was no evidence of

(49

Boichidongs WP | www.wjgnet.com

105

brain damage. The patient was encouraged to discuss her
problems and emotional distress in one-to-one sessions
with the treating doctor. About four or five such ses-
sions were conducted over the next two months. During
these sessions, apart from other interpersonal difficulties,
the patient revealed multiple instances of alleged sexual
abuse starting from a very young age by different family
members and friends. Her speech gradually improved
and she lost all traces of her foreign accent during this
period. Shortly after this she discontinued therapy on
her own accord saying that she feared she might become
too dependent on the therapist.

DISCUSSION

The presentation of the FAS in this patient was similar
to descriptions of the syndrome, both in instances of it

being secondary to dissociative or conversion disorder,
as well as those following brain damageﬂ’z’()’lzl. Not only
did the patient speak in a language different from her na-
tive tongue, but she also used an accent, which was per-
ceived as foreign by her family members. Additionally,
when forced to speak in her native tongue she appeared
uncomfortable, and spoke in the manner of a foreigner
unfamiliar with the language. She had three similar epi-
sodes of FAS, all of which resolved within a few weeks
to a couple of months. Spontaneous resolution of FAS
has also been reported in patients with brain damage
and those with psychiatric disorders™ ", Recurrent epi-
sodes have been linked with exacerbations of psychosis
in some reports[s].

In this patient repeated neurological examinations,
imaging and EEG did not reveal any brain abnormal-
ity. On the other hand, there was a history of a difficult
childhood, alcohol dependence in the father, parental
discord, alleged sexual abuse in the past, family conflict,
interpersonal difficulties and parental death. All episodes
were precipitated by stressful life circumstances. While in
the first two episodes the foreign accent resolved sponta-
neously, the third episode resolved rapidly with reassur-
ance and supportive sessions. She had additional “sus-
pect” symptoms such as non-epileptic seizures, aphonia
and motor paralysis. All these features enabled the diag-
nosis of a mixed dissociative disorder (ICD 10)" to be
made with some confidence. The equivalent diagnosis in
DSM IV TR" would be dissociative disorder NOS.

In DSM-IV", dissociation is defined as “a disrup-
tion in the usually integrated functions of consciousness,
memory, identity, or perception of environment”. As a
complex psychopathological process, dissociation occurs
on a continuum ranging from minor normative reactions
to clinically diagnosable psychiatric conditions. A history
of neglect and abuse, or other traumatic events during
childhood can be risk factors in the pathogenesis of
adult dissociative psychopathology.

In many respects, the presentation of the FAS in this
patient was concordant with what has been reported
eatlier in patients with dissociative/conversion disorder
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and FAS. For example, the association with aphonia and
the presence of interpersonal conflicts or stressful cir-
cumstances, the good prognosis for recovery and spon-
taneous remission, have all been noted in earlier such
instances” 2

Other aspects of her presentation were also remark-
able. Her younger brother was very much aware of the
existence of a foreign accent syndrome and believed it
was caused by brain damage. Whether his beliefs influ-
enced the patient’s presentation of a foreign accent was
not clear. Secondly, the influence of the media on the
presentation of FAS in this patient was a distinct pos-
sibility. Her accent closely resembled that of television
anchors and presenters, as well as movie actors, who
frequently speak with similar foreign accents. Indeed,
in 2007, there was a much publicised case of a young
boy from a remote town in India who suddenly started
speaking in fluent English with an American accent' .
He also claimed to be the reincarnation of a dead Amet-
ican scientist. Though the boy was never formally exam-
ined, but certain parts of his presentation suggested the
occurrence of FAS. His problems were also believed to
be influenced by difficult citcumstances, and the elec-
tronic media. However, our patient appeared not to have
heard of this incident.

FAS usually follows brain damage; hence, biological
factors have been implicated in most patients with for-
eign accents. Purely psychogenic origin of FAS, as in this
instance, is a rare occurrence. Moreover, the presentation
of FAS in this young woman suggests that psychosocial
factors such as personality, interpersonal difficulties,
early upbringing, trauma, stressful life events and psychi-
atric disorder; familial factors such as parental discord
and parental death, and family conflicts; and, social fac-
tors such as the possible influence of the media and the
internet may also be involved in the in the production of
foreign accents by patients. Thus, it highlights the fact
that in certain patients, psychosocial factors may give rise
to a foreign accent, which is virtually indistinguishable
from its occurrence following brain damage.

COMMENTS

Case characteristics

The case of a young woman with foreign accent syndrome (FAS) is described
here, which shows that in rare instances dissociative disorder may be impli-
cated in the genesis of the FAS.

Clinical diagnosis

The aetiology of FAS is complex, and both biological and psychosocial factors
could play a role in its onset.

Experiences and lessons

The presentation of FAS in this young woman suggests that psychosocial fac-
tors may also be involved in the in the production of foreign accents by patients.
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Peer review

The authors describe a case of young woman with recurrent episodes of speak-
ing with a foreign accent syndrome related dissociative phenomena precipitated
by stressful life circumstances and resolved spontaneously, or with supportive
treatment. This is very interesting case and well presented.
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report, clinical case conference (Clinicopathological conference),
and autobiography. Priority publication will be given to articles
concerning diagnosis and treatment of psychiatric diseases. The fol-
lowing aspects are covered: Clinical diagnosis, laboratory diagnosis,
differential diagnosis, imaging tests, pathological diagnosis, molecu-
lar biological diagnosis, immunological diagnosis, genetic diagnosis,
functional diagnostics, and physical diagnosis; and comprehensive
therapy, drug therapy, surgical therapy, interventional treatment,
minimally invasive therapy, and robot-assisted therapy.

We encourage authors to submit their manuscripts to WJP.
We will give priority to manuscripts that are supported by major
national and international foundations and those that are of great
basic and clinical significance.

W]JP is edited and published by Baishideng Publishing Group
(BPG). BPG has a strong professional editorial team composed
of science editors, language editors and electronic editors. BPG
currently publishes 42 OA clinical medical journals, including 41
in English, has a total of 15471 editorial borad members or peer
reivewers, and is a world first-class publisher.

Columns

The columns in the issues of WJP will include: (1) Editorial: The
editorial board members ate invited to make comments on an im-
portant topic in their field in terms of its current research status
and future directions to lead the development of this discipline; (2)
Frontier: The editorial board members are invited to select a highly
cited cutting-edge original papet of his/her own to summarize ma-
jor findings, the problems that have been resolved and remain to be
resolved, and future research directions to help readers understand
his/her important academic point of view and future research dir-
ections in the field; (3) Diagnostic Advances: The editorial board
members are invited to write high-quality diagnostic advances in
their field to improve the diagnostic skills of readers. The topic
covers general clinical diagnosis, differential diagnosis, pathological
diagnosis, laboratory diagnosis, imaging diagnosis, endoscopic diag-
nosis, biotechnological diagnosis, functional diagnosis, and physical
diagnosis; (4) Therapeutics Advances: The editorial board members
are invited to write high-quality therapeutic advances in their field
to help improve the therapeutic skills of readers. The topic covers
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therapy, interventional therapy, minimally invasive therapy, endo-
scopic therapy, transplantation therapy, and surgical therapy; (5)
Field of Vision: The editorial board members are invited to write
commentaries on classic articles, hot topic articles, or latest articles
to keep readers at the forefront of research and increase their levels
of clinical research. Classic articles refer to papers that are included
in Web of Knowledge and have received a large number of citations
(ranking in the top 1%) after being published for more than years,
reflecting the quality and impact of papers. Hot topic articles refer
to papers that are included in Web of Knowledge and have received
a large number of citations after being published for no more than
2 years, reflecting cutting-edge trends in scientific research. Latest
articles refer to the latest published high-quality papers that are
included in PubMed, reflecting the latest research trends. These
commentary articles should focus on the status quo of research, the
most important research topics, the problems that have now been
resolved and remain to be resolved, and future research directions.
Basic information about the article to be commented (including
authors, article title, journal name, year, volume, and inclusive page
numbers; (6) Minireviews: The editorial board members are invited
to write short reviews on recent advances and trends in research of
molecular biology, genomics, and related cutting-edge technologies
to provide readers with the latest knowledge and help improve their
diagnostic and therapeutic skills; (7) Review: To make a systematic
review to focus on the status quo of research, the most important
research topics, the problems that have now been resolved and re-
main to be resolved, and future research directions; (8) Topic High-
light: The editorial board members are invited to write a series of
articles (7-10 articles) to comment and discuss a hot topic to help
improve the diagnostic and therapeutic skills of readers; (9) Medical
Ethics: The editorial board members are invited to write articles
about medical ethics to increase readers’ knowledge of medical eth-
ics. The topic covers international ethics guidelines, animal studies,
clinical trials, organ transplantation, ez.; (10) Clinical Case Confer-
ence or Clinicopathological Conference: The editorial board mem-
bers are invited to contribute high-quality clinical case conference;
(11) Original Articles: To report innovative and original findings in
psychiatry; (12) Brief Articles: To briefly report the novel and in-
novative findings in psychiatry; (13) Meta-Analysis: To evaluate the
clinical effectiveness in psychiatry by using data from two or more
randomised control trials; (14) Case Report: To report a rare or
typical case; (15) Letters to the Editor: To discuss and make reply to
the contributions published in WJP, or to introduce and comment
on a controversial issue of general interest; (16) Book Reviews: To
introduce and comment on quality monographs of psychiatry; and
(17) Autobiography: The editorial board members are invited to
write their autobiography to provide readers with stories of suc-
cess or failure in their scientific research career. The topic covers
their basic personal information and information about when they
started doing research work, where and how they did research work,
what they have achieved, and their lessons from success or failure.
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