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Submission of Manuscripts

All submissions should be e-mailed to editoripskerala@gmail.com. Submitted manuscripts that do not follow our “Instructions to
Authors” will be returned to the authors for necessary corrections.

Preparation of Manuscripts

Use text/rtf/doc/docx files. Donotincorporate images in the article file. Email them as separate attachments.

Structure of the Manuscripts

All manuscripts should be structured in the following order

1.Title Page
This page should include
1. Title (nomorethan 12 words)
Name, highest degree, and affiliation of each author
Running title of 50 characters orless. This should not contain the authors' names.
Type of manuscript (original article, case report, review article, letter to editor, clinical images, etc.)
Date and place of the meetingifthe paper was presented orally
Name, telephone number, email address and mailing address of the author to whom correspondence or requests for
reprints should be sent.
7. Total number of pages, word counts for abstractand article, and total number of images and tables in the article.
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2.Abstract
Abstracts should be constructed under the following headings:
a. Original Articles: structured abstract within 250 words under following headings
1. Background (therationale for the study)
2. Methods (how the study was done)
3. Results (major findings)
4. Conclusions (adiscussion of the results)
Review articles: an unstructured abstract within 200 words.
c. BriefCommunication: an unstructured abstract within 200 words.
d. Clinical Images, Letters: abstract notrequired.

3. Text

The text of original articles should be divided into sections with the following headings:
1. Introduction
2. Materialand Methods
3. Results
4. Discussion

Communications should be divided to
1. Introduction
2. Casereport
3. Discussion

Please take care of the following points while preparing the manuscript

a. Use double spacing throughout the manuscript including the title page, abstract, text, acknowledgments, references, and
legends.

. Usefontsize 12, Times New Roman, in black colour

Number the pages consecutively, beginning with the title page, in the upper righthand corner.

. Thelanguage should be American English.

Ethics: In the Methods section of the manuscript, authors must name the ethics review board that approved their study and

provide details of informed consent from human subjects plus the manner in which it was obtained (written or oral).

Symbols and Abbreviations: Internationally accepted units, symbols, and abbreviations, including those of the Systeme

international must be used. On first appearance in both abstract and text, place abbreviations and acronyms in parenthesis

following the termin full.

g. Names of drugs: Use the official (generic) name throughout; trade (proprietary) names may be placed in parenthesis the first
time the drugis mentioned, if necessary.

h. Numbers: Numerals from 1 to 10 are spelt out. Numerals at the beginning of the sentence are also spelt out. Numerical
equivalents must precede all percentages eg: of 100 patients 30 (30%) had visual field changes.

i. Statistics: Whenever possible quantify findings and present them with appropriate indicators of measurement error or
uncertainty (such as confidence intervals). Authors should report losses to observation (such as, dropouts from a clinical
trial). When data are summarized in the Results section, specify the statistical methods used to analyse them. Avoid non-
technical uses of technical terms in statistics, such as 'random’' (which implies a randomizing device), 'normal’, 'significant’,
'correlations’, and 'sample’. Define statistical terms, abbreviations, and most symbols. Specify the computer software used.
Forall Pvaluesinclude the exactvalue and notlessthan 0.05 or 0.001. Mean differences in continuous variables, proportions

o a0 o

s}

n Kerala Journal of Psychiatry



in categorical variables and relative risks including odds ratios and hazard ratios should be accompanied by their confidence
intervals.

4.Acknowledgment
Acknowledgments should be listed on a separate page after text.
a. Grantingand sponsoringagencies mustbe clearly acknowledged. Any source of funding mustbe mentioned here.
b. All contributors who do not meet the criteria for authorship should be listed in this section. Examples include a person who
provided purely technical help, writing assistance, or a department chair who provided only general support. People who
have aided the author's work in any other important way may also be thanked in this section.

5.References
Authorsare responsible for the accuracy of the references. Multiple citations in support of a single statement should be avoided.

a. References should be numbered consecutively in the order in which they are first mentioned in the text (not in alphabetic
order).

b. Identify references in text, tables, and legends by Arabic numerals in superscript without bracket after the punctuation
marks.

c. References cited onlyin tables or figure legends should be numbered in accordance with the sequence established by the first
identification in the text of the particular table or figure.

d. Use the style of the examples below, which are based on the formats used by the NLM in Index Medicus. The titles of journals
should be abbreviated according to the style used in Index Medicus. Use complete name of the journal for non-indexed
journals.

e. Information from manuscripts submitted but not accepted should be cited in the text as "unpublished observations" with
written permission from the source.

f. Avoid citinga "personal communication" unless it provides essential information not available from a public source, in which
case the name of the person and date of communication should be cited in parentheses in the text. For scientific articles,
contributors should obtain written permission and confirmation of accuracy from the source of a personal communication.

Articlesin Journals
Standard journal article
e Vinekar A, Dogra MR, Sangtam T, Narang A, Gupta A. Retinopathy of prematurity in Asian Indian babies weighing greater than
1250 grams at birth: Ten year data from a tertiary care center in a developing country. Indian ] Ophthalmol 2007;55: 55:331-
6
Listthe firstsix contributors followed by etal.
Volume with supplement
e Shen HM, Zhang QF. Risk assessment of nickel carcinogenicity and occupational lung cancer. Environ Health Perspect 1994;
102 Suppl 1:275-82.
Issue with supplement
e Payne DK, Sullivan MD, Massie M]. Women's psychological reactions to breast cancer. Semin Oncol 1996; 23(1, Suppl 2):89-
97.

Books and Other Monographs
Personal author(s):
¢ Ringsven MK, Bond D. Gerontology and leadership skills for nurses. 2nd ed. Albany (NY): Delmar Publishers; 1996.
Editor(s), compiler(s) asauthor:
e Norman ], Redfern §J, editors. Mental health care for elderly people. New York: Churchill Livingstone; 1996.
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e AboodS. Quality improvement initiative in nursing homes: the ANA acts in an advisory role. Am ] Nurs [serial on the Aug 12];
102(6): [about 3p.]. Available from: http://www.nursingworld.org/AJN/2002 /june/Wawatch.htm
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e Foley KM, Gelband H, editors. Improving palliative care for cancer [monograph on the Internet]. Washington: National 2002
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6.Legends to Figures and Tables
Typelegends (maximum 40 words, excluding creditline)

a.

b.
a.

b.

Captions should briefly explain the figures / tables without the use of abbreviations and should be understandable without
reference to the text.

Using double spacing, with Arabic numerals corresponding to the illustrations.

When symbols, arrows, numbers, or letters are used to identify parts of the illustrations, identify and explain each one in the
legend.

Explain the internal scale (magnification) and identify the method of staining in photomicrographs.

Cover Letter
All submissions mustbe accompanied by a cover letter. Please write clearly the manuscript title. In the cover letter:

a.
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Mention whether the manuscript is being submitted as an Original Article, Review Article, Brief Communication, Letter to
Editor, Abstract, or Other.
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already accepted for publication elsewhere.

. Include a statement that the manuscript has been read and approved by all the authors, that the requirements for authorship

as stated earlier in this document have been met, and that each author believes that the manuscriptrepresents honest work.

. The author must declare that the manuscript, to the best of the author's knowledge, does not infringe upon any copyright or

property right of any third party.
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1. Consentfrom patients
2. Permission from the copyright owner to reprint any previously published material Please download the template for
cover letter provided.
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Acceptable graphic files include TIFF or JPEG formats. Graphs can be submitted in the original program files. Minimum
resolution is 300 dpi or 1800 x 1600 pixels in TIFF format. Each image should be less than 1024 kb (1 MB) in size. Size of the
image can bereduced by decreasing the actual heightand width of the images (keep up to 1240 x 800 pixelsor 5-6 inches

. Figures should be numbered consecutively according to the order in which they have been first cited in the text.

. Symbols, arrows, or letters used in photomicrographs should contrast with the background.

. Titles and detailed explanations belongin the legends for illustrations not on the illustrations themselves.

. When graphs, scatter-grams or histograms are submitted the numerical data on which they are based should also be

supplied.

. Identifying information, including patients' names, initials, or hospital numbers, should not be present in images unless the

information is essential for scientific purposes. If any identifiable images are used, the patient (or parent or guardian) should
give written informed consent for publication.

If a figure has been published elsewhere, acknowledge the original source and submit written permission from the copyright
holder toreproduce the material. A creditline should appear in the legend for such figures.

The Journal reserves the right to crop, rotate, reduce, or enlarge the photographs to an acceptable size.

Donotsend graphs or diagrams as free hand drawings.

Tables
Please donotduplicate information in the text.
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Number oftables - Review / Original Articles: Maximum of six; Case Reports: Maximum of two.

Type or print each table with double spacing on a separate sheet of paper.

Tables with more than 10 columns and 25 rows are notacceptable.

Number tables consecutively in the order of their first citation in the text and supply a brieftitle for each.

Be sure thateach tableis cited in the text.

For footnotes use the following symbols, in this sequence: *, 1,4, §, ||, T, ** 1, ++

Abbreviations should be explained. Place explanatory matterin footnotes, notin the heading

If means are used, the standard deviation (or error) and "n" should be included.

Reportactual values of p>0.01 to 2 decimal places and p < 0.01 to 3 decimal places; reportp <0.001 as "p<0.001" only.
Ifyou use data from another published or unpublished source, obtain permission and acknowledge them fully.

Revised Manuscripts
The following guidelines must be followed.
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For major revisions, the authors must provide a letter addressing each of the reviewers' comments separately and in point
form by firstrecording the reviewer's comment and following it with the author's response.
The author musttrack all changes made in the revised manuscript.

Proofs

The editor reserves the right to correct grammar, spelling, and punctuation, to clarify obscurities and remove redundancies, to
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President’s Page

Alcoholism and other menaces an action plan for IPS Kerala

CRRadhakrishnan
President IPS Kerala State Branch

Mental Health is gaining importance in public health
due to many reasons. As per a recent WHO report 20-
25% of the population suffer from mental or
psychological disorders. Health is defined by WHO in its
constitution as “a state of complete physical, mental and
social wellbeing and not merely the absence of disease
or infirmity” Thus, WHO has given enough importance
to mental health and social aspects in its definition of
health.

Psychiatry and neurosciences and have shown
tremendous growth in the last three decades. The
advances in neuroimaging, biochemical research and
pharmacological methods have given new hopes for
better diagnosis and treatment of psychiatric illnesses.
However, the common man and public still try to avoid
Psychiatry due to the following reasons:

1. Stigma about psychiatricillnesses and Psychiatry
itself.

2. Poor awareness about the speciality as a
neuroscience.

3. Presence of fake practitioners and para-clinical
personnel.

4. Fearsaboutpsychiatricdrugs and ECT

5. Lack of proper laws to regulate modern
psychiatric practice.

[ feel that I.P.S will have to take the above problems into
account to improve the practice of Psychiatry in our
state.

India has a total of about 4000 psychiatrists and out of
that about 400 are practising in Kerala. We have also got
sufficient number of support staff like clinical
psychologists, psychiatric social workers, and
psychiatric nurses. Even then, a lot remains to be
achieved in the field of mental health here.

Kerala government is doing a good job in the field of
mental health with following services -

# Three mental hospitals

# Five medical colleges

# 14 district hospitals

#” Thirty psychiatrists in taluk hospitals

National Mental Health Program is also being
implemented in almost all the districts.Private sector
institutions too are doing good service.

# Psychiatry is being accepted as a speciality in about
200 multispecialty hospitals.

#” Abig private mental hospital functions in Idukki Dt.

# Twenty self-financing medical colleges have got
established Psychiatry departments.

#” A huge number of psychiatric rehabilitation centres
are functional in the state.

Despite all this, still we have to go so many more miles to
ensure that the people of our state have good mental
health.

Alcoholism

Alcoholism is one of the major menaces affecting the
state of Kerala in many ways. For last 45years, after
lifting of the partial control of alcohol ban by the then
government in 1967, the problem of alcoholism has
been increasing day by day. We have held the national
first rank for literacy, population density, suicide rate,
health indices, etc. But, on the other hand, we have
overtaken Punjab and now hold the first place for
highest per capita consumption of alcohol. Our per
capita consumption of alcohol is 8.3 litres - four times
the national average. The calculated per capita
consumption may go further up if we exclude women
and children below 15 years. As per media reports, we
are now competing with France and Luxemburg. 16% of
foreign liquor produced in the country is being sold in
Kerala. Foreign liquor from military canteens, foreign
liquor brought by NRIS, toddy and spurious liquor are
also in plenty here. Reports also indicate that alcohol
consumptionisincreasingin women and adolescents.

Whatis Alcohol Dependence?

Alcohol has been there with human beings as a pleasure
giving substance from the beginning of history. Alcohol
dependence is a chronic and progressive disease that
includes difficulties in controlling one's drinking,
excessive preoccupation with alcohol, continuing
alcohol use despite significant harmful consequences,
presence of excessive craving, and appearance of
withdrawal symptoms while trying to stop or reduce
alcohol use. Common withdrawal symptoms include
tremors, sleep problems, irritability, etc.

Kerala Journal of Psychiatry
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Withdrawal may also progress to delirium, a condition
characterized by disorientation, irrelevant talk,
memory disturbances, aggressiveness, etc.

Causes and Risk Factors

Alcoholism is reported to have genetic, psychological,
social and environmental causes. The common risk
factors for development of alcoholism are:

1. Age of first use- there is higher risk of
development of dependence if alcohol use starts
atanearly age.

2. Family history- there is a higher risk if one's close
relatives suffer from alcohol dependence.

3. Mood disorders- especially depression.

4. Social and cultural factors- like the current
situationin Kerala.

Consequences of excessive alcohol use
Alcohol affects all vital organs ofbody.

CNS- Alcohol depresses CNS and causes sedation,
disinhibition, muscular incoordination and slurring of
speech

LIVER- Continuous alcohol use leads to fatty
hepatomegaly and liver fibrosis. These may gradually
progress to cirrhosis ofliver.

GIT- Alcohol increases the chances of development of
pepticulcersin stomach and duodenum.

Sexual-Erectile dysfunction is frequently reported in
alcoholics.

Birth defects- Use of alcohol by pregnant women can
lead to foetal alcoholic syndrome.

Accidents- Road traffic accidents are common in
alcoholics. These usually lead to injuries like subdural
haematoma.

Management ofalcoholism

There are three components to the management of
alcoholism. They are - Medical management,
Psychosocial treatments, and Rehabilitation.

the extent of physical damage caused by chronic alcohol
use, detoxification treatment to control the withdrawal
symptoms, and administration of intravenous fluids and
vitamin supplements to compensate for the
dehydration and nutritional deficiencies. Subsequently,
medications like acamprosate, disulfiram, etc. can be
used to reduce craving and prevent relapses.
Medications also have a role in management of
comorbid psychiatricdisorders.

Psychosocial treatments

Individual and group counselling and family counselling
can be provided by clinical psychologists and medical
social workers. Rehabilitation treatment and follow up
isalsoimportant.

Kerala is facing a big problem due to increasing number
of patients with alcohol dependence. I.P.S. should take
lead in the fight against this problem which causes
occupational crisis, social issues, and financial
problems. I would like to put forward the following
suggestions.

1. Legalage of consumption may beraised to 25

2. Alcohol shops and bars may function only
between3PMand 11 PM

3. Nomore new shops or bars may be sanctioned.

4. As the government and beverages cooperation
are making crores of rupees, they should also give
importance to de-addiction and rehabilitation of
patients.

5. Government should start a centre of excellence
that can take up the lead role in management,
training, and research on alcoholismin the state.

6. Government should start measures against fake
practitioners who cheat patients and their
families.
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Neurosurgical Treatment of Refractory Psychiatric Disease: A Review

Cameron A. Elliott MD', Thomas John Mphil DPM’ and Tejas Sankar' MDCM FRCSC*
'Division of Neurosurgery, University of Alberta “Senior Consultant Psychiatrist, Kochi Kerala

*Corresponding Author

Assistant Professor Division of Neurosurgery, Department of Surgery University of Alberta Walter C. MacKenzie Health Sciences Centre 8440-112

Street Edmonton, Alberta, Canada T6G 2B7, Email: tsankar@ualberta.ca

Keywords : Deep brain stimulation (DBS), psychosurgery, functional neurosurgery, lesioning

Introduction

Functional neurosurgery is that branch of neurosurgery
which involves the surgical alteration of the nervous
system to treat neurological disease. Functional
neurosurgical approaches can also be highly effective in
the treatment of psychiatric illness refractory to
standard medical therapy. The safety and effectiveness
of psychiatric neurosurgery are highly dependent on
appropriate patient selection, high-resolution
preoperative neuroimaging and intra-operative brain
mapping, target selection, and surgical execution by
appropriately trained functional neurosurgeons. In this
article, we briefly review the intriguing history and
evolution of psychiatric neurosurgery. We begin by
considering early lesioning procedures, which were
refined by the development of the concept of stereotaxy:.
We then move on to consider the modern treatment of
psychiatric illness using radiosurgery as well as the
current leading technique in the functional
neurosurgeon's armamentarium, deep brain
stimulation (DBS). We conclude with a consideration of
some of the key ethical concerns underlying surgery for
psychiatric illness with which psychiatrists and
neurosurgeons alike mustbe familiar.

Early Lesioning Neurosurgery

For many, the concept of the neurosurgical management
of psychiatric illness evokes a visceral reactionperhaps
even overt oppositionbecause of the negative
connotations of prefrontal lobotomy as championed by
Freeman and Watts”. However, prefrontal lobotomy
was preceded by several earlier attempts to use
neurosurgical techniques to treat patients with
psychiatricdisorders.

Modern efforts at cerebral localization commenced in
the 19" century as scientists began exploring the brain-
behaviour link through the study of patients who had
sustained focal brain injuries. Familiar cases such as that
of Phineas Gage (who exhibited disinhibition due to
prefrontal cortical damage), and the aphasia case series
of Broca and Wernicke”***, opened the door to the
possibility of treating neurological conditions by
removing or damaging the dysfunctional regions of the
brain which caused them.

In 1886, the neurosurgical pioneer, sir Victor Horsley,
carried out the first open focal resections of the motor
cortex to relieve involuntary movements®®. Shortly
thereafter, in 1891, Gottlieb Burckhardt, a Swiss
psychiatrist, applied lesioning to patients with
psychiatric disturbances. He published the results of a
series of six “topectomy” procedures which involved
multiple focal cortical resections of the frontal,
temporal, and parietal lobes in the treatment of
agitation'*”. Unfortunately, his work, widely criticised
for a lack of efficacy and its failure to employ systematic
assessments, was abandoned until neurosurgeons such
as Puusepp in 1910, and later Penfield, rekindled
interest into the effects of frontal lobe lesioning*"".
Despite considerable opposition, it was at this point,
near the start of the 20" century, that the notion that
focal cerebral resections could bring specific
therapeutic effect against psychiatric disorders began to
gain popularity.

The Legacy of Frontal Lobotomy

Based on the work of Fulton and Jacobsen which
uncovered the anxiolytic effect of damaging the frontal
lobe white matter in chimpanzees, neurologist Egas
Moniz and his neurosurgeon colleague Almeida Lima
carried out experimental investigation of a similar
approach in humans, performing over 100 open frontal
leukotomy procedures on institutionalized patients".
Thereafter, Walter Freeman and James Watts
enthusiastically promoted and performed a modified
version of the Moniz lobotomy which ultimately came to
be executed via a transorbital approach (i.e., the now
infamous “ice pick” lobotomy). This procedure became
wildly popular in the United States, in part due to the
lack of effective psychiatric medications and heavy
burden of housing psychiatric inpatients in asylums of
the time. As the popularity of the approach grew,
operators alarmingly came to include non-surgeons and
eventually even non-physicians, with a commensurate
decrease in attention to technique and sterility™. It was
this questionable, overly exuberant application of
transorbital lobotomy combined with the frequent side
effectssuch as abulia, inattention, disinhibition,
infection, coma or deathwhich resulted in a
considerable and nearly fatal backlash against
psychiatric surgery from medical and lay communities.
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Stereotactic Neurosurgery

Psychiatric surgery was effectively kept alive from the
1930s by the developmentin parallel with open
lesioning proceduresof the concept of neurosurgical
stereotaxis. In stereotactic surgery, the brain is defined
in relation to a three-dimensional Cartesian coordinate
system which permits the highly accurate delivery of an
intracranial probe to a specific target while minimizing
damage to surrounding brain structures'’. Frame-based
stereotactic procedures require temporary attachment
of a stereotactic frame to the patient's skull such that it
remains fixed in space relative to bony anatomy of the
skull (and by extension the intracranial brain matter)
throughout the operation®. The first stereotactic frame,
the Horsley-Clarke apparatus, was designed by Victor
Horsley and Robert Clarke in 1908 to be used primarily
in animal experimental work. The first human
stereotactic frames were developed in the 1940s
concurrently by Leksell in Europe, and Spiegel and
Wycis in North America. Initially, targeting was based on
known relationships between extracranial landmarks
and internal neuroanatomy. However, because the
concordance between extracranial and intracranial
anatomy is highly variable between individuals,
targeting was refined by using intraoperative
ventriculography to identify consistent
neuroanatomical structures such as the anterior and
posterior commissures, which went on to become the
standard origin in most stereotactic coordinate systems.
Eventually, stereotactic atlases of the human brain were
developedsuch as one by Schaltenbrand and Wahren
published in 1977allowing navigation to particular
intracranial coordinates corresponding to particular
structures in the average brain”. Currently, stereotactic
neurosurgical procedures involve imaging patients with
MRI or CT once the frame has been applied;
sophisticated targeting software is then used to
determine the coordinatesin so-called stereotactic
frame spaceof target structures identified visually on
acquired images.

Lesioning Procedures for Psychiatric Conditions
Frame-based stereotactic ablative procedures were
developed during the 1950s and were employed at
selected centres for the next three decades to treat
medically refractory psychiatric conditions, including
anxiety disorders and mood disorders. Though
understanding of the neuroanatomical underpinnings
of psychiatric illness remained somewhat primitive,
common psychosurgical lesioning procedures were
nominally based on disrupting orbitofrontal, prefrontal
and/or cingulate cortical connections to the basal
ganglia or thalamus. Lesions were generated using heat,
alcohol injection, mechanical trauma or radiation (see
below for more details on this last modality)’. Specific
lesioning procedures included anterior cingulotomy,
capsulotomy, subcaudate tractotomy and limbic
leucotomy (see Table 1 for indications, target, potential

side effects and efficacy)®'*'®##>*03*364625707 Ccyrrently,

conventional stereotactic lesioning procedures remain
an effective option for carefully selected patients
without suitable medical alternatives who are prepared
to accept the small but real risk of intracerebral
hemorrhage (on the order of 2%) which can produce
permanent neurological deficits. However, they have
largely been replaced by radiosurgical and
neuromodulatory approaches which are described
below.

Radiosurgery

Targeted lesions of the brain can also be created through
incisionless stereotactic radiosurgery (SRS). SRS
involves the focused application of ionizing radiation to
a specific target defined by high-resolution imaging
using either a rigidly attached stereotactic cranial
reference frame or a stereotactic image-guidance
system in up to a maximum of five distinct sessions’. The
targeted tissue is either completely destroyed or
inactivated via radiation-induced injury, while adjacent
structures are spared of damage due to steep dose
gradients. Unlike conventional neurosurgical lesioning,
SRS does not pose a risk of intracerebral hemorrhage
since it does not involve the passage of any probes into
the brain. Modern radiosurgery is commonly performed
using fixed source of cobalt gamma radiation (Gamma
Knife), or a frameless linear-accelerator (LINAC)-based
device (e.g., Cyber-Knife).

Radiosurgery for psychiatric disorders was first
performed in the early 1950s by Lars Leksell to lesion
the anterior limb of the internal capsule (ALIC) in a
patient with refractory obsessive-compulsive disorder
(OCD) following the success achieved by Jean Talairach
with open anterior capsulotomy as a less drastic
alternative to prefrontal lobotomy**. Capsulotomy
lesions are reported to disrupt fibers connecting the
mediodorsal thalamus and the prefrontal cortex’. The
accumulated evidence to date is limited to a number of
case series that report improvement in 53 73% of
patients following gamma knife bilateral anterior
capsulotomy, although targeting, dose and outcome
assessment are quite heterogeneous™””******'"""*” [n
an uncontrolled, retrospective comparison of
conventional neurosurgical capsulotomy versus
radiosurgical gamma capsulotomy there was no
significant difference in the observed reduction of mean
Yale-Brown Obsessive Compulsive Rating Scale (Y-
BOCS)”™”. A clinically meaningful response (235%
reduction of Y-BOCS score relative to baseline) was seen
in 12 of 25 patients at long-term follow up. Consensus
does not yet exist across several technical and
methodological issues, such as the ideal number of
radiation isocentres (“shots”) within the target, or ideal
radiation dose. Some groups advocate a bilateral, single
isocentre technique,”””*”® while others support a

bilateral, double isocentre approach®*”.
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Typical radiation dose varies from 140 180 Gy, although
doses of up to 200 Gy have been reported albeit with
greater propensity for side effects and evidence of
expansion of the lesion beyond the planned target

45,78
volume™"”,

Potential adverse effects of gamma capsulotomy may
include weight gain, executive dysfunction, apathy,
emotional blunting, fatigue, urinary incontinence or
disinhibition (Table 1)*”. Post-operative MRI analysis
of radiosurgical lesions suggests that minimizing the
lateral extent of the lesion may improve OCD symptom
relief while reduction of the posteromedial extent of the
lesion may mitigate adverse events”.

Although radiosurgical treatment of OCD and
potentially other refractory psychiatric conditions
clearly requires further investigation to clarify the ideal
target volume, dose and technique radiosurgery
currently does play a role in treatment of these
challenging conditions in centres where equipment and
expertise are available. Further randomized-controlled
studies will be required to assess true efficacy and to
compare SRS with reversible, neuromodulatory
treatments such as DBS, which we address below.

Deep Brain Stimulation (DBS)

DBS is the chronic, reversible use of high-frequency
(typically 100Hz or greater) direct electrical current,
applied to a group of neural elements (neurons, axons,
dendrites) in order to bring about functional alteration
of the stimulated structures within the context of larger
dysfunctional circuits to which they belong™. DBS is a
well-established and widely used therapy in the
treatment of patients with movement disorders such as
Parkinson's Disease, dystonia, and Essential Tremor. In
addition to beingreversible, a key advantage of DBS over
lesioning is it can be fined-tuned by the changing
stimulation parameters such as voltage/current, pulse
width, frequency and electrode configuration. Together,
these can influence the size and shape of the electrical
field which is generated (and therefore the clinical
effect). Practically, the key components to a DBS system
include a platinum-iridium DBS lead with four or more
electrode contacts that is implanted in brain and
attached to a lead extension that connects
subcutaneously to a battery-powered pulse generator
housed in the subclavicular region.

Neurosurgical implantation of the DBS lead to that
target is accomplished via stereotaxy using MRI scans
with the patient typically in a stereotactic frame.
Intraoperative neurophysiological recording or
stimulation (with an awake patient) may also be used to
help verify the correct lead location and to ensure no
early stimulation-related side effects. Thereafter, the
lead is fixed to the skull, connected to a lead extension,
and tunneled subcutaneously to the pulse generator.

Potential side effects of DBS implantation include
intracerebral hemorrhage (1-2%), infection, hardware
malfunction, stimulation-related side effects or
emergence of stimulation tolerance®.

The exact mechanism of action of DBS remains
unknown. At the synapticlevel DBS has also been shown
to influence release or accumulation of
neurotransmitter”’, but at a wider level DBS was initially
thought to work simply by creating a reversible lesion
that decreased local neural activity at the stimulation
target™. In fact, this explanation appears to be an
oversimplification and the current leading putative
mechanism is that DBS modulates pathological activity
within brain circuits by acting on specific nodes within
the network™. In certain targets and in certain disease
states, DBS has been demonstrated to decrease circuit-
wide neurotransmission by “neural jamming” within
affected circuits. In other circumstances, however,
stimulation results in potentiated transmission via
stochastic resonance™®. Therefore, as Lozano and
Lipsman put it, DBS can either help restore a more
normal pattern of activity within pathological circuits,
either directly or indirectly by substituting pathologic
network activity with a more adaptive pattern both
locally and ata distance from the stimulation region®*".

DBS for psychiatric disorders is still very much in its
infancy; to date the most commonly studied indications
include treatment-resistant depression (TRD) and OCD.
DBS for TRD is still completely investigational, with all
patients to date treated either in the context of a clinical
trial, or with permission for off-label use. The most
commonly used definition for TRD includes those
patients with a diagnosis of major depressive disorder
(MDD) with concurrent major depressive episode
(MDE) of at least 1 year duration, who have failed to
respond to at least 4 adequate treatment trials (which
may include antidepressant medications,
psychotherapy, or electroconvulsive therapy) who are
not acutely suicidal. Although a number of DBS targets
have been studied (see Table 2 for summary), the most
rigorously investigated so far has been the subcallosal
cingulate (SCG) region. Functional imaging studies have
shown that depressed patients exhibit overactivity in
the SCG region with an accompanying decrease in
activity in the prefrontal cortex’*”. It has also been
found that normal prefrontal cortex activity is restored
by bilateral DBS in SCG. Clinically, long-term follow of
TRD patients with SCG DBS has found remarkable anti-
depressant response rates of 50 92% (“response” is
typically defined by a decrease of Hamilton Depression
Rating Score (HDRS) from baseline of 50% or more) and
remission rates between 33 58% (typically defined as
HDRS of less than 8). A recent randomized, single-
blinded, sham-stimulation study of TRD (including both
MDD and bipolar Il disorder patients) found response in
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7/17 (41%) and remission in 3/17 (18%) patients at 24
weeks follow-up improving to 11/12 (92%) and 7/12
(58%) at 2 years follow-up”. Notably these authors
describe only a minimal sham stimulation effect
following surgical implantation preceding the active
stimulation phase, suggesting that the effect of SCG DBS
ismore than merely due to placebo.

Refractory OCD has also been treated with DBS, under a
so-called Humanitarian Device Exemption (HDE) in
North America and Europe. A current definition of
medically refractory OCD is: the failure of at least three
adequate trials of Serotonin Reuptake Inhibitors (SRI)
(including clomipramine as one trial) along with two or
more atypical antipsychotics as augmenting agents, as
well as the failure of behavioural therapy while on a
therapeutic dose of one SRI, to produce a decline of Y-
BOCS score of 25% or more or to meaningfully alleviate
functional impairment from their illness’. There are
several case series and some randomized trials of DBS
for OCD at several stimulation targets, including the
ALIC"**, nucleus accumbens (NAcc)"**", ventral
inferior

caudate/ventral striatum (VC/VS)'”*",
thalamic peduncle (ITP)*, and subthalamic nucleus
(STN)* (summarized in Table 2).

The success of DBS in the treatment of refractory
movement disorders and psychiatric conditions
mentioned above has encouraged investigation into
potential utility of DBS in other psychiatric conditions
such as addiction (bilateral NAcc”*****), Anorexia
Nervosa (SCG® ) and Tourette syndrome (bilateral
thalamicz-4,z9,51,69,76,77,83’ pallidal3,9,11,54,59’ ALICHAO, and
NAcc™). In Tourette syndrome in particular, four
randomized controlled trials have been completed and
all of them found statistically significant benefit in Y-
BOCS scores, though there is still debate over the ideal
DBStarget.

Ethical considerations

Patients considering functional surgery for the
treatment of medically refractory psychiatric disease
are frequently a vulnerable group. This, coupled with
the well-intentioned enthusiasm of psychiatrists and
neurosurgeons to recruit these patients into clinical
trials, demands the development of clear-cut guidelines
and oversight regarding inclusion criteria, supervision
of patients enrolled in trials, and assessment of the
capacity to provide informed consent. A recent review
on the topic of consent in clinical trials of psychiatric
DBS by Lipsman and colleagues summarizes salient
issues such as patient understanding of the research-
therapy distinction, establishing clear expectations, and
rigorous assessment of reality testing and cognitive
ability in order to establish appropriate informed
consent from patients with psychiatric illness”. The
complex neuroethical landscape of the surgical
treatment of refractory psychiatric disease demands the

diverse skills of a multidisciplinary team. It is critical
that the decision to proceed with surgerywhether
within or outside the confines of a clinical trialis made in
close consultation with the patient and only with the
consensus of several different team members including
the implanting neurosurgeon, psychiatrists, social
workers, mental health nurses, and occasionally a
clinical ethicist.

Conclusions

Functional neurosurgery is an exciting, rapidly-
changing field that provides several targeted
approaches to rectifying dysfunction of the nervous
system in patients with refractory psychiatric
conditions. Technological advancements, in particular
in the areas of high-resolution anatomical and
functional brain mapping, coupled with a greater
understanding of the neuroanatomical and
neurochemical basis of psychiatric diseases, will
continue to push the field forward. Practitioners in the
fieldincluding both neurosurgeons and psychiatrists
alikemust continue to investigate the safety and efficacy
of new and existing functional surgery techniques using
sound scientific approaches, while always remaining
aware of vital ethical principles which will ensure the
renewed and continued confidence of patients suffering
from severe psychiatricillness, and the publicatlarge.
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Table 1: Summary of stereotactic lesioning procedures for psychiatric conditions

Procedure

Capsulotomy

Cingulotomy

Subcaudate
tractotomy

Limbic
leucotomy

Specific Target

ALIC

Anterior cingulate white
matter

Substantia innominata
(immediately inferior to
head of the caudate)

Anterior cingulate white
matter, substantia
innominata

Methods Available

Thermocoagulation,
Radiosurgery

Electrocoagulation

Electrocoagulation,
Radiosurgery,
Radioactive yttrium-
90rods

Mechanical,
Thermal,
Radiofrequency,

Diseases Potential Side Effects Efficacy
Transient: headache, confusion.
ocD Long-term: weight gain, fatigue, 35-70%
amnesia, suicidality, lethargy, delayed improvement!-+
cyst formation (radiosurgery only)
0CD: 32 -48%
B(/)[CD]])) Long-term: incontinence, seizures reduction in YBOCS®¢
BPD 8 ’ ’ MDD: 60% respond?
BPD: 77% respond?
0CD Transient: edema, disorientation. 0CD: 50% improve?
MDD Long-term: seizures, negative MDD: 32% improve®
BPD personality change. BPD: 56% improve®
. - 0,
Transient: headache, confusion, .OCD' 38 ?BA)
0cD erseveration, incontinence, improve't*
mpp Do b Selre MDD: 33% symptom-
BPD somnolence, apathy, seizure. free, 22% improve13

Long-term: cognitive decline

BPD: 68% improvel+

ALIC, Anterior Limb of the Internal Capsule; BPD, Bipolar Disorder; MDD, Major Depressive Disorder; OCD, obsessive-compulsive disorder;

YBOCS, Yale-Brown Obsessive Compulsive Scale

1Patel et al, 2013; 2Spangler etal., 1996; 3Greenberg etal., 2003; +Leiphart & Valone, 2010; 5Dougherty et al, 2002; 6Jung et al, 2006; "Goktepe etal.,
1975; 8Hodgkiss et al., 1995; °Poynton etal., 1988; 1%Kelly et al, 1973; ' Hay et al., 1993; ?Kim et al., 2002 ; *3Mitchell-Heggs et al., 1976 ; *Cho et al.,

2008

Table 2: Trials of Deep Brain Stimulation (DBS) for psychiatric illness

Diagnosis
MDD

0ocCD

Target Author, Year # Patients
SCG/SCC Mayberg, 2005 6
Lozano, 2008 20
Kennedy, 2011 20
Puigdemont, 2011 8
Holtzheimer, 2012 12
Lozano, 2012 21
VC/VS Malone, 2009 17
NAcc Schlaepfer, 2008 3
Bewernick, 2010/2012 11
ALIC Nuttin, 1999 4
Nuttin, 2003 6
Abelson, 2005 4
NAcc Sturm, 2003 4
Denys, 2010 16
Huff, 2010 10
VC/VS Greenberg, 2010 26
Goodman, 2010 6
ITP Jimenez, 2009 6
STN Mallet, 2008 16

Outcome

66% remission rate (@6 months)

60% response rate, 35% remission (@12 months)
62.5% response rate, 33% remission (@12 months)
62.5% response rate, 50% remission (@12 months)
92% response rate, 58% remission (@ 2 years)

62% response rate (@12 months)

71% response rate, 35% remission (variable follow-
up)

All patients showed improve mentin anhedonia
45% response rate (@ 4 years)

75% response rate (variable follow-up)
50% response rate (variable follow-up)
50% response rate (@ 3 weeks)

75% response rate

56% response rate (@ 8 months)

50% had reduction of Y-BOCS score of = 25% (@ 12
months)

60% clinically significant symptom reduction
(variable)

33% response rate (@ 12 months)

100% response rate (@ 12 months)

75% response rate (@ 6 months)

Potential Side Effects

Wound infection,
suicidality,
headache,
agitation, weight
gain, nausea and
vomiting,
gastrointestinal
discomfort,
hardware-related
problems.

Short-term: olfactory,
gustatory, and motor
sensations; autonomic
changes; fear and panic;
hypomania

Long-term: cognitive decline,
disinhibition

ALIC, anterior limb of internal capsule; ITP, inferior thalamic peduncle; MDD, major depressive disorder; NAcc, nucleus accumbens; SCG, subcallosal cingulate;
STN, subthalamic nucleus; VC/VS, ventral caudate/ventral striatum
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Specific Learning Disability- Isita disability?

Thomas]John
Editor: Branch of Indian Psychiatric Society (Kerala)

Prof Samuel Kirk coined the term Specific Learning
Disability (SLD) in 1963 by combining the domains of
dyslexia, dysgraphia and dyscalculia; and gave it much
publicity in the educational field. In our country, advent
of the child psychiatry movement has popularized the
concept of SLD, and there is a movement for its inclusion
under the Persons with Disabilities (PWD) Act. SLD is
one amongst the eight disabilities included in the draft
form of this newly proposed bill (PWD Bill 2012).

Definition of SLD

PwD Bill (2012) defines 'Specific Learning Disability' as
a heterogeneous group of conditions wherein there is a
deficit in processing language, spoken or written, that
may manifest itself as a difficulty to comprehend, speak,
read, write, spell, or do mathematical calculations. The
term includes such conditions as perceptual disabilities,
dyslexia, dysgraphia, dyscalculia, dyspraxia and
developmental aphasia. This definition is almost similar
to the one by U.S. Federal Register, Department of
Education (Part 3,34,CFR300.7).

Perceptual Disorder - Inability to recognize,
discriminate and interpret auditory and visual
sensation. (NIMHANS Publication No 48, 3" edition, p-
62). Visual discrimination, visual memory, auditory
discrimination and auditory memory are affected here.
This condition is not specified as a disorder in ICD or
DSM.

Dyslexia - Inaccurate or slow and effortful word
reading. Equivalent term in ICD-10 is Specific Reading
Disorder (F81.0) and in DSM-5 is Specific Learning
Disorder with Impairmentin Reading.

Dysgraphia - Difficulties with written expression. No
equivalenttermin ICD-10, but Specific Spelling Disorder
(F81.1) can be considered. In DSM-5, its equivalent term
is Specific Learning Disorder with Impairment in
Written Expression.

Dyscalculia - Difficulties with mathematical reasoning
and calculation. Equivalent term in ICD-10 is Specific
Disorder of Arithmetical Skills (F81.2) and in DSM-5 is
Specific Learning Disorder with Impairment in
Mathematics.

Dyspraxia - Severe impairment in motor coordination
in the absence of any diagnosable neurological disorder.
Equivalent term in ICD-10 is Specific Developmental
Disorder of Motor Function (F82) and in DSM-5 is
Developmental Coordination Disorder (Motor
Disorders).

Developmental Aphasia - Persistent difficulties in the
acquisition and usage of language characterized by
reduced vocabulary, limited sentence structure, etc.
Equivalent terms in ICD-10 are Expressive Language
Disorder (F80.1) and Receptive Language Disorder
(F80.2)and in DSM-5 is Language Disorder.

In short, Specific Learning Disability is not a single entity
but a cluster of disorders under Neurodevelopmental
Disorders in DSM-5 and Disorders of Psychological
Development (F80-F82)inICD-10.

Isitadisability?

A student with a disability of 240%, like MR or Autism,
will have impairments in various aspects of day to day
living. However, a student with SLD per se is
disadvantaged only in academics. If children with SLD
are helped to develop their other skKills, they can have a
life of quality. Hence it is not socially justifiable to
consider children with SLD under disability category,
and to give them all the benefits provided under PwD
Act. Hence, any movement to include SLD under
disability category will be a social injustice. At the same
time, there is no doubt that SLD children need academic
help.
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Message

Isitnecessary for Psychiatry to be Dynamic?

James T. Antony

Prof. Dept of Psychiatry Jubilee Mission Hospital Trichur. Formerly President, IPS (National)

In a way, present-day medical practice is becoming
somewhat like mechanical engineering! Doctors tend to
view patients as complex machines. With more and
more sophisticated tools available to 'repair’,
‘professional work' for many doctors means functioning
like highly skilled technologists. Often with a tunnel
vision which they acquire from their particular
specialty, they are unable to view human predicaments
beyond a narrow 'bio-medical’ frame!

Coming to Psychiatry, our academic programs these
days are mostly high-flown discourses on topics from
Biological Psychiatry. True, this is understandable and
may be necessary, with such fascinating research data
emerging from fields like psychopharmacology and
molecular biology. But, in the process, are we practicing
psychiatrists getting a bit carried away?

Anyone with a sense of history cannot fail to notice that
despite many scientific achievements, during the past
few decades medical practitioners have lost the special
place in the hearts of their patients. The attitude of
doctors has became “cold and clinical”, as the saying
goes! Sensitive old timers among clinicians would
certainly feel that if Medicine is to regain its old humane
touch, a paradigm shift is necessary. A new vision of
reality is needed for all medical practitioners: in
perceptions, thoughts, and values.

Let us proudly recall that in the early decades of the
twentieth century, when mainstream Medicine was
getting a little carried away by its new found image as
“Medical Science”, Psychiatry emerged as a much
needed corrective force. Its many doyens, with their
robust theories, provided a new approach for Medicine
togobeyond its machine-model conceptualization.

Most of the integrating holistic views about human
beings were acquired by Psychiatry from psychoanalytic
theory and techniques. The greatest attraction of
Freud's theory was that it covered all aspects of human
existence. Also, all of Freud's basic postulates have very
strong explanatory power. For practicing clinicians,
sayings like “every symptom has a cause, purpose,
economy and meaning” provide insights into certain
dark and deep recesses in the human psyche that no
ingenious biological concept could explain! Also,
dictums such as “Meaning resides in the domain of the
mind” or “Itis not the phenomena themselves thatare

inherently mental or physical, but rather our ways of
describing and conceptualizing them that lead to
categorization and polarization” could well be
remembered by practicing doctors to their advantage.

Besides Psychoanalysis, theoretical positions like Adolf
Meyer's Psycho-biology, Existentialism, and Cybernetics
offered comprehensive models to help doctors go
beyond their narrow Reductionism and Mind-Brain
dualism. In the West, throughout the twentieth century
holistic views influenced medical practice in significant
ways and the 'Reductionistic strait-jacket' in the
thinking of doctors got modified to a good extent. Butin
India, it is an altogether different story. Psychoanalysis
or other holistic concepts failed to permeate into the
thinking of academicians in main-stream Medicine. And
Psychiatry, for most of our fellow medical professionals,
was merely a specialty that would take over their
disturbed patients who occasionally create an ugly
scene!

Today, with the emergence of more and more 'sub’ and
'super’ specialization in many areas of medical practice,
things have deteriorated further. Academicians across
all branches of Medicine do not even consider that there
is anything worthwhile in dynamic theories. Ideas from
such fields do not find a place in medical education at the
graduate level. Not only dynamic theories, even basic
clinical psychiatry is not given its due place when it
comes to training a doctor! The net result is here for
everyone to see: Many medical practitioners today are
notable to even strongly suspect common disorders like
Depressive Disorders or Schizophrenia!

The situation is not different at post-graduate level. In
many centers, learned professors do not consider thata
brief posting in Psychiatry would be useful as part of MD
[General Medicine] training! Even in fields like
Neurology, which is closely related to Psychiatry, basic
clinical skills in Psychiatry are not taught as part of
training, despite the fact that Neurologists in our
country are 'managing’ a lot of primary psychiatric
disorders. After all, owing to widespread stigma, most
people would take mentally ill to them, rather than to
psychiatrists!

Let us, for the time being, leave aside Neurologists and
other doctors. What are Psychiatrists, in general, doing
aboutthesekinds of things? In the 1960s, exercises such
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as psychodynamic formulation were very much part of
postgraduate training. But slowly Psychiatrists started
wondering “how much of this 'dynamic quality’ is really
needed for Psychiatry”? And over the years Psychiatrists
lost whatever rudimentary interest they had in dynamic
theories! In the present times, with more and more of
biological orientation, the question has got apparently
modified into, 'is it necessary at all for Psychiatry to be
dynamic?”

True, we have a small section of psychiatrists who
meticulously practice good psychotherapy. Also there
may be some individual psychiatrists who make use of
the bio-psycho-social frame in an effort to understand
their patients. Butthese are isolated instances.

Currently, during their postgraduation, trainees are
seldom required to make any psychodynamic
formulations. The job of clinicians, it seems, is to just
affix labels for various psychiatric disorders! And for
this they have classification manuals that make
everything appear so deceptively simple. It is no more
necessary to acquire any in-depth understanding of the
patients! Nobody wants a trainee in psychiatry to imbibe
an ability to build a 'psychotherapeutic doctor-patient
relationship’, or view his patient as a collaborator whois
willing to take a voyage to the depth of un-
consciousness, along with the therapist! Nobody wants
a patient to take an 'active' role in the right tradition of
psychotherapy.

The new-millennium psychiatrists' efforts are to ensure
that their patients are just as passive and obedient as
those being treated by 'successful and famous' doctors
in other branches of medicine. Many seem keen to
acquire a new identity as a 'Neuro-Psychiatrist' or a
'Biological Psychiatrist'. May be they want to shed a
pejorative, 'alienist' label, which is traditionally
attached to terms like “Psychiatrist” and “Dynamic
Psychiatrist”! Their paramount aim seems just to be
counted 'on par with'all other medical specialists!

For this, they are all too willing to reduce themselves as
specialists handling that particular part of 'Man-
Machine' called 'Mind'! They are happy with a new over-
simplified, restrictive conceptualization of Mind:
namely, only whatever is revealed by new high-tech
studies as part of 'brain function' is the 'real' Mind! Rest
of the things about human existence that have been
taughtto us by our great doyens they would justignore!

We have a related issue of having many Psychologists
who are also in a hardcore reductionistic mindset. They
seem to believe that they have an exclusive right to
'repair’ that particular part of the ‘"Man-machine’, called
'Mind'! To justify this claim they make use the good old
“Conflict model”, borrowed from psychoanalysis, to have
a'complete’ explanation for “mental diseases” as though

mind is an entity separate and quite independent of
human body and biology! Preposterous ideas like
“psychogenic diseases have nothing to do with body”
generated by such Psychologists have takers not only
among 'enlightened' public, but even among many
medical professionals!

In recent times, many fascinating research findings have
emerged in Psychiatry. Like the one by Eric Kandel
where he established that calcium influx in presynaptic
terminals get modulated when the marine snail
‘experiences’ its environment. Or the study by Post et al.
on infant monkeys establishing that separation in early
life might sensitize receptor sites, elevate plasma
cortisol level, alter opiate receptors in the brain,
increase catecholamine synthesizing enzymes in
adrenals and so on. Studies have also shown that
maternal deprivation at 90 days makes striking impact
in infant monkeys, but not when the deprivation
occurred ateither 60 days or 120 days!

Findings like these actually validate some of Freud's
postulations. But are we viewing it that way? Practicing
psychiatrists are by and large unable to integrate these
kinds of research findings in an inclusive holistic
hypothesis. On the contrary, at least a considerable
section of them are really getting hardened in their
Biological-Medical mindsets! Nobody seems to
remember an old dictum that a “psycho-dynamically
oriented psychiatrist who ignores the biological
dimension of experience and a biologically oriented
Psychiatrist who neglects the psychological realm are
both guilty of narrow-minded reductionism”!

Psychodynamic Psychiatry, as Glen Gabbard has
elegantly put, “is an approach to diagnosis and
treatment characterized by a way of thinking aboutboth
patient and clinician that includes unconscious conflict,
deficits and distortions of intra-psychic 'structures’, and
internal object relations”. Kernberg has observed, “The
polarization between the biological and psychodynamic
perspectives arises from a failure to appreciate the
complex relationship between psychosocial and neuro-
physiological factors in the etiology and pathogenesis of
psychiatricdisorders”.

Not only are psychodynamic theories ignored, today the
tripartite Psychiatric explanatory structure, “Bio-
Psycho-Social”, to which we pay lip service, is quietly
getting de-emphasized! Also in the name of being more
“objective” and more “scientific”, the unique value of
'subjective experience’, which ought to be quite central
to a Psychiatrist's understanding of a patient, is totally
ignored!

This brief essay should not be mistaken as an attempt to
downplay the importance of advances in the biological
frontier. The objective is far fromit. Welearn alot of
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fascinating new things from this field almost everyday.
What we need to do is to integrate knowledge from
biology to a comprehensive dynamic theory. Let us not
forget that the historical mission of Psychiatry is to
replace the popular reductionistic world-view of
Descartesand Newton by a holisticand ecological view.

In an era when doctors have given up much of their
humane concerns that used to be the hallmark of the
healing profession, Psychiatry has certain

responsibilities like bringing a psychotherapeutic
fragrance to doctor-patient relationship and making
every medical practitioner know the usefulness of a bio-
psycho-social attitude in clinical practice. For this, first
and foremost, Psychiatrists themselves must be able to
think beyond a narrow biological conceptualization of
human predicaments. We would be able to fulfill these
historic obligations only by imbibing psychodynamic
theories and keepingan eclectic mindset.
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The gastroenterology-psychiatry interface: a comparison of medical practice in

India with the West

Rajeev]Jayadevan MD (Vellore), DNB, MRCP(UK), Gastroenterology (New York)
Secretary IMA Kochi, Senior Consultant Gastroenterologist and Deputy Director Sunrise Hospital Kochi

As a practicing gastroenterologist, I have an endless
fascination for the mind-gut axis and its implications in
patient management. A large proportion of patients who
visit gastroenterology clinics have significant
psychiatric illnesses which either are coexisting,
contributing to, or at times are even caused by the
gastroenterological problem.

Functional dyspepsia is a common problem among
young adults, with disabling symptoms that can affect
quality of life and productivity at work. While the
purpose of performing an endoscopy on these patients
is largely to rule out an unlikely organic etiology, it does
have some role in reassuring the patient. Continued
treatment, however, must be initiated with
psychopharmacological agents for lasting relief of
symptoms.

Having spent more than a decade working in western
countries, I enjoy the camaraderie I share with my
psychiatrist colleagues in India more than during my
time abroad. In India, especially in a multispecialty
hospital setting, I often meet my Psychiatry/Psychology
colleagues socially during tea- break or elsewhere. At
other times, they are just a phone call away. Several of
the patients who see me also require an evaluation by
the Psychiatrist or counseling by a Psychologist, and our
system in India makes it easy for our patients to achieve
theseinshorttime.

In comparison, the healthcare system abroad involves a
lot more “red-tape” as defined by restrictions in the
“menu” of medications that one can prescribe, and the
difficulties in obtaining an appointment with a
Psychiatrist. In the town that [ practiced in the
Northeastern US, there were numerous
gastroenterologists, but very few Psychiatrists, none of
whom I got a chance to meet, let alone discuss in detail
about our mutual patients.

Communications between consultants abroad occur
mostly through dictated letters that arrive by mail.

Besides, it takes several weeks of waiting to get an
appointment, regardless of the specialty being
Gastroenterology or Psychiatry. I had noticed often that
by the time the patient sees the intended specialist
abroad, the problem may have gone away on its own!

Switching back to practice in India, doctors often
communicate freely between themselves about their
mutual patients, and the waiting period to see the next
doctor could be just a few minutes! Instead of dictating
printed letters and mailing them to the referring doctor,
here in India, problems are solved with a real
conversation between doctors either in person or by
phone.

From a patients' perspective, it is my opinion that it is
much better to be a patient in India than abroad. Here is
why: you can choose any doctor you want to see, and
most doctors in India see walk-in patients, so you don't
spend weeks waiting for an appointment. Besides, in
India, the patient can choose the doctor, while in the US,
the insurance company chooses for the patient.
Healthcare is still very cheap here considering that we
use, for the most part, the same equipment and skill set
that patients abroad receive. Besides, the wide range of
medications available in India is unparalleled. I feltlike a
kid in alarge toy store as I moved from USA back to India!
The sheer range and choice of medications here is an
absolute luxury for someone like me who practiced with
an extremely short menu of “approved” medications
abroad for each condition, not to mention the fear of
litigation, if, even out of good faith, you choose to
prescribe outside your specialty.

In summary, despite its shortcomings, India is a
wonderful place to practice medicine. We must
appreciate and nurture the camaraderie,
communication and teamwork among doctors which is
a major factor that will continue to drive excellence in
our healthcare system.
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Research Article

Impact of self-esteem on life satisfaction among alcoholics and non-

alcoholics

Jijosh Abraham, John Michael RajS, Suresh KumarPN

IQRAA International Hospital & Research Center, Calicut, Kerala

Abstract

Background: Human life is like a crystal very beautiful
and precious. Starting from the embryo stage to the old
age, it gets purified and becomes sparkler through
various roles performed. Apart from other factors, the
concept self, starts developing from the childhood
onwards. Self- esteem of individuals enhances which
triggers appropriate behavior pattern from the person
concerned. But, in reality the fast moving present day
world along with high competitiveness induce number
of problem in everyone's life. Most of them choose
external methods to either escape or avoid the problems
which they faced. Infact, many persons resortto alcohol
and to drugs for easy remedy. The alcoholism or drug
dependency affects not only the person who is engaging
in these types of activities but it affects their family in a
narrow sense but the entire society in a larger levels.
Alcoholism becomes a threat to the self-esteem of the
alcoholics and it shatters the satisfaction of life of the
alcoholics. The aim of the current study was to identify
the impact of Self-esteem on Life-satisfaction of young
and middle adulthood alcoholics and non-alcoholics.
Material and Method: sample consisting of 30
alcoholic and 30 non-alcoholic young and middle
adulthood men. Alcoholic samples were collected from
IQRAA International Hospital & Research Center,
Kozhikode and non-alcoholic samples were collected
from different places of Kozhikode district. They were
evaluated by using Rosenberg Self-esteem scale and
Prameela Singh and George Joseph Life Satisfaction
Scale.

Result: The analysis reported that there is significant
difference between alcoholic and non-alcoholic young
and middle adults with respect to their levels of life
satisfaction. The non-alcoholics found to have greater
levels of life satisfaction.There is no difference between
levels of self-esteem with reference to life satisfaction.
And finally there is no interaction effect between levels
of self-esteem, alcoholics and non-alcoholics on their life
satisfaction.

Conclusion: Alcoholic behavior disturbs and minimize
the life satisfaction of individuals. Interestingly self-
esteem as not shown any significant impact on life
satisfaction of individuals in respective of whether they
are alcoholicornon-alcoholic.

Key Words: Self-esteem, Life satisfaction, Alcoholism

INTRODUCTION

The positive and negative evaluation people make about
themselfhas been the subject matter in psychology from
the very early period of history. High self- esteem
people were more likely to report having this ability if
told it was very important than if told it was useless.
Feeling good about oneself in a general way, it seems,
casts a rosy glow over one's specific self- schemas and
possible selves. Self- esteem is the degree to which one
perceive themselves positively or negatively, overall
attitude towards themselves. It can be measured
explicitly or implicitly. An existential perspective on the
person begins with the concrete and specific
consciousness of a single human being existing at a
particular moment in time and space. Existentialists
suggest that everyone exist as a being in the world
consciously and painfully aware of them existence and
eventual nonexistence. A person is either a product of
heredity factors or environmental influences, everyone
is responsible for who they are and what they become.
(Myer-2005)

Diener, (1984) defined Life satisfaction as an overall
assessment of feelings and attitudes about one's life at a
particular point in time ranging from negative to
positive. Itis one of three major indicators of well-being:
life satisfaction, positive affect, and negative affect. Life-
satisfaction is a result of individual's deep examination
or evaluation about their own life situations and total
outcomes of their life. These evaluations are different
from person to person based on their perceptions of
their life. These perception and evaluation also
consisting the future thought of a person about their life.
Life-satisfaction can create in a person life a favorable
attitude toward his/her life as a whole. In an individual
life there are numbers of certain factors influencing
individual life-satisfaction, such as amount of education,
experiences, and the people economic and residence as
well as many other topics

Alcoholism is a broad term for problems with alcohol,
and is generally used to mean compulsive and
uncontrolled consumption of alcoholic beverages,
usually to the detriment of the drinker's health, personal
relationships, and social standing. It is medically
considered a disease, specifically an addictive illness. In
psychiatry several other terms have been used,
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specifically alcohol abuse, alcohol dependence, and
alcohol use disorder. The biological mechanisms that
cause alcoholism are not well understood. Social
environment, stress, mental health, family history, age,
ethnic group, and gender all influence the risk for the
condition. Itis characterized by an increased tolerance
of and physical dependence on alcohol, affecting an
individual's ability to control alcohol consumption
safely. These characteristics are believed to play a role
in impeding an alcoholic's ability to stop drinking
(Sadocks 2007). The social problems arising from
alcoholism are serious, caused by the pathological
changes in the brain and the intoxicating effects of
alcohol. Alcohol abuse is associated with an increased
risk of committing criminal offences.

Objectives of the study
1. To find out the influence of self-esteem on life
satisfaction of the young and middle adulthood
alcoholics.

2. To find out the impact of self-esteem on life
satisfaction of the young and middle adulthood
non-alcoholics.

Tools
1. The Rosenberg Self-Esteem Scale (Rosenberg
1965)

2. Life Satisfaction Scale (L-S Scale:Pramila Singh
and George Joseph-2009)

The Rosenberg Self-Esteem Scale

The Rosenberg Self-Esteem Scale Is developed by
Rosenberg in 1965. The scale is believed to be uni-
dimensional and it consists of 10 items. All items are
answered using a 4-point Likert-type format ranging
from strongly agree to strongly disagree. It measures
personal worth, self-confidence, self-satisfaction, self-
respect, and self-deprecation. The pattern of
functioning of the items was examined with respect to
their content, and observations.

Life Satisfaction Scale

Life satisfaction scale was developed by Pramila Singh
and George Joseph (2009). The L-S Scale contains
has35-items and it is designed to measure five current
life satisfaction dimensions, such as, taking pleasure in
everyday activities, considering life meaningful, holding
a positive self- image, having a happy and optimistic
outlook and feeling success in achieving goals. The scale
has face and content validity since each item has been
judged by the expertsin the subject.

Data Collection

The objectives of the study demands that the sample
should be both alcoholics and non-alcoholics. The
samples are collected from Kozhikode district of Kerala.
Using purposive sampling method 30 alcoholics were
identified from Iqraa International Hospital Kozhikode
and included as alcoholic sample for the study. The
sample was the inpatients admitted for the de-
addictionprogram. Using the same sampling procedure
the investigator approached general public and
enquired whether they are non-alcoholic or not. 30
non-alcoholics who accepted to serve as sample for the
study were identified and included as sample for the
non-alcoholic group. Their aged ranged from 30 to 55
years of age.

Statistical Analysis

The collected date of the present study tabulated and
analyzed with the help of Statistical Package for Social
Science researchers (SPSS). Two-way ANOVA technique
was used in the present study. It is used when the data
are classified on the basis of two factors. The ANOVA
technique is little different in case of repeated
measurements where we also compute the interaction
variation.

RESULTS

Table 1 show thatthe Descriptive statistics of alcoholism
and self-esteem with respect to life satisfaction. Sample,
mean and standard deviation result in each group like
alcoholic, non-alcoholichigh and low self-esteem.

Table 1: Descriptive statistics of alcoholism and self-esteem with respect tolife satisfaction. Sample, mean and standard

deviation result in each group.

Variable Group N Mean SD
Alcoholic 27 137.69 16.78
Alcoholism
Non alcoholic 26 151.69 12.90
High 29 148.79 13.46
Self esteem
Low 24 139.75 18.44
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Table 2 shows that Test of normality and homogeneity of
variance oflife satisfaction. Shapiro-Wilk testenables to
testthe datais enable to furtheranalysis or not.

Or it checks the level of the normal distribution in
current sample. Table 3 shows that Summary of two
ways ANOVA of life satisfaction with respect to self-
esteemand alcoholism

Table 2: Test of normality and homogeneity of variance of life satisfaction

Variable Groups Shapiro-Wilk Test of Equality of Error Variances
w Df Sig. F df1 df2 Sig.
High 0.974 29 0.684
Self esteem
Low 0.950 24 0.267
1.553 3 49 0.213
Alcoholics 0.941 27 0.131
Alcoholism
Non alcoholics  0.967 26 0.550
Table 3: Summary of ANOVA of life satisfaction with respect to self-esteem and alcoholism
Sources of variation Type III Sum of Df Mean Square F Sig.
Squares
High-Low Self-esteem 5.099 1 5.099 0.022 0.883
Alcoholics Non-alcoholics 1509.461 1 1509.461 6.491 0.014
Self Esteem * Alcoholism 70.099 1 70.099 0.301 0.585
Error 11395.519 49 232.562
Total 1123669.000 53
DISCUSSION Society and family neglect their views and ideas by their

The results of the present study lead to interesting
findings. The analysis reported that there is significant
difference between alcoholic and non-alcoholic young
and middle adults with respect to their levels of life
satisfaction. The non-alcoholics found to have greater
levels of life satisfaction. Life satisfaction refers to the
subjective cognitive evaluations that people make with
regard to the quality of their overall lives or the quality of
specific domains within their lives (Diener et al., 1999;
Gilman & Huebner, 2003; Huebner, 1991). There are
different factors like family relationships, friendship, job
environment, salary and other rewards they get etc.
affecting ones' life satisfaction. Alcoholics cannot cope
up with their life situations very easily it may leads to
their lower level of life satisfaction. Alcoholic behavior
is restrain them from positive aspects of life they
become unsatisfactory in every aspects in their life.

drinking habit. One of the researches indicates that
quartile drinker was negatively associated with
satisfaction. (Massin& Kopp, 2014). Another study
found that those who reported using alcohol and or
other substances had higher levels of depression than
those who reported not using substances, (Wise, Miller
and Preussler 2003). These all indicates that alcoholics
have very low level of satisfaction in their life. Hence
there is significant difference; the hypothesis is
accepted in this study. Whereas non-alcoholics have
higher level of life satisfaction. They could be able to
solve their problem in their life and make them happy.
They also have so many problems, but they are capable
to cope up with those problems and satisfy their next
level of need as described by Maslow (1987) in his
theory of hierarchy of needs. Hence there is significant
difference; the hypothesisis accepted in this study.
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The next finding of the study shows that there is no
difference between levels of self-esteem with reference
to life satisfaction. As discussed above there are
different factors influencing ones' life satisfaction. Self-
esteem is one of the factors which may or may not
influence ones' life satisfaction with other factors.
Researches show the high-low self-esteem affect people
in different ways. One of the studies indicates that low
self-esteem will lead to aggression, anti-social behavior
and delinquency (Donnellan et. al. 2005). One research
indicates that when unstable high self- esteem people
experience failure, their underlying self-doubt is
reflected in physiological responses indicative of threat
(Seery, Blscovich, Weisbuch, & Vick, 2004). Hence the
hypothesisisrejected in this present study.

Statistical analysis result indicates that there is no
interaction effect between levels of self-esteem,
alcoholics and non-alcoholics on their life
satisfaction.As mentioned earlier, self-esteem is one of
the factor which influence the life satisfaction. There are
lots of other conditions or factors which affect
individuals' life satisfaction. The previous researches
show that there is an interactive effect between self-
esteem and life satisfaction (Raboteg and Marija 2008).
But the current study shows that no interaction effect
between these two components, it may be due to the
difference in demographic variable and culture of the
present study samples. Though there is no interaction
effect between level of self-esteem and alcoholics and
non-alcoholics on their life satisfaction, hypothesis is
rejected in this study.

CONCLUSION

Alcoholic behavior disturbs and minimizes the life
satisfaction of individuals. Interestingly self-esteem is
not shown any significant impact on life satisfaction of
individuals in respective of whether they are alcoholic
or non-alcoholic. Further study need to be clear these
topics.

Limitations of the study

Even though the investigator tried the best to make the

study as successful as possible, but there are certain

limitations. They are:

e Samples only collected from the Kozhikode district in
Kerala.

e Only 60 Samplesare collected for this study.
¢ Study only focused on young and middle adults.
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ABSTRACT

Sodium valproate or Valproate, an anticonvulsant, is a
routinely used drug in the psychiatric setting.
Asymptomatic hyperammonemia is found in patients on
Valproate, and can rarely present as Valproate Induced
Hyperammonemic Encephalopathy (VIHE). We present
a series of six psychiatric patients with VIHE. All the
patients developed VIHE within 2 days of initiating or
escalating the dose of valproate. The presentations
ranged from confusion, slurring of speech,
disorientation, and gait disturbances to hallucinations
and worsening of agitation. After withdrawal or
tapering of Valproate, clinical improvement was noticed
in 4-21 days. We suggest that VIHE should be strongly
suspected in worsening or onset of new symptoms in a
psychiatric patient. Various risk factors and drug
interactions could play a role in the causation of VIHE.
Prompt intervention and reduction or stoppage of
valproate can lead to clinical improvement.

Keywords: Valproate, hyperammonemia,
encephalopathy, bipolar affective disorder

INTRODUCTION

Valproic acid (n-dipropylacetic acid) is a simple
branched-chain carboxylic acid, grouped under
anticonvulsant mood stabilizers, widely used in the
fields of Psychiatry, Neurology and Pediatrics. In
Psychiatry, its sodium salt, Sodium valproate or
Valproate, is one of the first line agents used in the
management of numerous conditions including Bipolar
Affective Disorder, Schizoaffective Disorder, etc.
Asymptomatic hyperammonemia (Serum Ammonia
being more than 40mmol/1) during valproate therapy
hasbeen documented (1) in the presence of normal liver
function tests. It can rarely present with Valproate
induced Hyperammonemic Encephalopathy (VIHE)
(2)(3) too. While there are a multitude of studies
ranging from case reports/series and studies
(4)(5)(6)(7) from Pediatrics and Neurology, to our
knowledge, only a single cohort study has been being
published in a Psychiatric settingtill date (1).

Here we present a series comprising six cases (Table 1)

of VIHE, managed as inpatients in the Department of
Psychiatry, Government TD Medical College Hospital,
Alappuzha, Kerala, who were either newly started on
Valproate or the dose at initial presentation was
escalated to reach therapeutic efficacy as a part of the
treatment of their psychiatric condition. During the
course of treatment they developed confused behavior
that was temporally correlated to dose initiation/
escalation and arterial ammonia levels. The condition
improved in all cases following discontinuation of
valproate or reducingits dose.

CASES

The case series is described in Table 1. All the patients
were diagnosed with Bipolar Affective Disorder. Case 5
also had psychotic symptoms. They developed
encephalopathy within two days of initiating or
escalating the dose of valproate. Cases 3 and 4 were
started with a highloading dose.In cases 1,2, 5 and 6 the
dose of Valproate was rapidly escalated for want of
urgent symptom control. There was no history of fever,
headache, vomiting, loss of consciousness, weakness,
focal neurological deficits, hypertension, or diabetes in
any of the cases. Family history suggestive of inborn
errors of metabolism or neurological disorders was
absent. The confused behavior was associated with hike
in blood level of arterial ammonia. Serum Ammonia was
taken from free flowing arterial blood, maintaining all
precautions to prevent false positive results, and was
transferred in icepacks within 15 minutes for analysis.
All the patients had their hemoglobin, Total and
Differential Count, Erythrocyte Sedimentation Rate,
Liver and Renal Function Tests, Routine Blood Sugar,
and Serum Sodium and Potassium levels within the
normal limits. Tests for urea cycle disorders or Carnitine
deficiency, serum valproate levels, neuroimaging and
EEG were not done due to economic reasons. Valproate
re-challenge was not done due to ethical reasons.

DISCUSSION

Valproate induced hyperammonemia is often an
asymptomatic phenomenon found in more than 50 % of
patients (1). Only rarely does it cause encephalopathy.
VIHE was first described in 1980 by Coulter and Allen
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(2) in a pediatric epilepsy patient treated with valproic
acid. Settle probably described the first case of VIHE in a
psychiatric setting (3) in 1995.Various mechanisms
have been proposed in the pathogenesis of VIHE.

Valproic acid is metabolized via glucuronidation in the
liver, beta oxidation in the mitochondria and omega
oxidation in the cytosol, producing numerous
metabolites in the process (4) (5). Sodium 2-propyl-4-
pentenoate and sodium 2-propyl-2-pentenoate ,
metabolites of valproic acid formed through beta and
omega oxidation respectively, has been experimentally
found in animals to stimulate ammonia production by
increasing the production and decreasing the renal
uptake of ammonia (6). Sodium 2-propyl-4-pentenoate
has been implicated to cause VIHE in humans (7). Atthe
renal level, ammonia, which is essential for maintaining
acid-base balance, is produced by the conversion of
glutamine to glutamate with the help of glutaminase
enzyme. Valproic acid has been implicated to increase
glutamine levels across the mitochondrial membrane,
thereby making it more available for ammonia
production (8) Valproic acid been found to also
decrease the renal uptake of ammoniagenesis
inhibitors such as fatty acids, ketone bodies and
a-ketoglutarate (6). In the brain, ammonia
detoxification occurs in the astrocytes, where glutamine
synthetase needed to produce glutamine from
glutamate and ammonia and glutaminase is needed for
the reverse reaction (9). Valproic acid has been
implicated in increasing glutaminase and decreasing
glutamine synthetase activity, leading to ammonia
accumulation in the astrocytes in animal experiments.
Increased ammonia in astrocyte leads to cerebral
oedema and astrocyte dysfunction. Valproic acid and its
reactive intermediate valproyl-CoA (VP-CoA) inhibit N-
acetylglutamate synthase which synthesise N-
acetylglutamate (NAG), a prime metabolite activator of
the urea cycle (10). Ornithine Transcarbamoylase (OTC)
is one of the mitochondrial enzymes involved in the urea
cycle whose deficiency has been implicated in Valproate
induced hyperammonemia (11). Valproic acid raises
propionic acid levels, and in the process impairs the
conversion of ammonia to urea by inhibiting Carbamoyl
phosphate synthetase, the rate-limiting enzyme in the
urea cycle (12). Carnitine is essential for beta oxidation
and hence the proper metabolism of valproate. Its
deficiency and depletion of its stores by valproicacid has
also been proposed in the causation of
hyperammonemia (4).

No relationship has been found between the daily dose
of valproate or serum valproic acid level with severity of
symptoms of VIHE (13). Long term valproate use has not
been associated with VIHE.

Presentations of VIHE include confusion, slurring of
speech, disorientation, gait disturbances and

hallucinations (13). Worsening of agitation, a symptom
reported by other authors, was not observed in our case
series. All these symptoms could be misinterpreted as
worsening of the primary psychiatric condition. Other
reported symptoms also included asterixis, gastritis,
perseveration, and non-convulsive status epilepticus.
Autospy of fatal cases has shown cerebral oedema and
herniation of brain structures (14). Laboratory
investigations have usually shown VIHE occurring with
normal hepatic function (15), and the same was
observed in our case series too. Vossler et al has noted
elevation of serum and CSF glutamine levels in VIHE
(16). EEG findings include diffuse slowing and triphasic
waves (15). MRI has shown brain atrophy on serial
imaging (17) and bilateral hyperintense T2 images in
cerebellum and globus pallidus. Magnetic Resonance
Spectroscopy has demonstrated excess of glutamine
and depletion of myonositol and choline (18).
Hippocampalinvolvementhas also been described (19).

Poor nutritional status and vegetarian diets are risk
factors for development of hyperammonemia, with
carbohydrate (8) and protein rich(20) intake
influencing ammonia levels. Our case number 3 had a
history of recent change to vegetarian diet.

Various complex adverse drug interactions have to be
considered in the causation of VIHE. One patient in our
case series was started with chlorpromazine and
Valproate. Ishizaki et al has reported that
chlorpromazine decreases the metabolism of Valproate
(18). Risperidone (9) and Olanzapine(21) are known to
increase the plasma level of valproate by replacing it
from plasma proteins, and two of our cases were on a
combination of Risperidone/Olanzapine and Valproate.
Four of the cases were also on Lorazepam. Anderson et
al has reported that Valproate inhibits the glucoronide
conjugation of Lorazepam inliver, thereby decreasingits
clearance and thus increasing the blood concentration
(22).

Other psychotropic drug interactions possibly causing
valproate induced hyperammonemia has been
described with phenytoin, barbiturates (23),
topiramate (24), lamotrigine (25) and quetiapine (26).
Polytherapy with Valproate has been considered a risk
factorinthe causation of VIHE (27).

Mainline of treatment includes of supportive care and
withdrawal /reduction of Valproate (28), and this was
followed in our case series. Treatment with L-Carnitine
has also been found to be useful (4) (29). Use of citrulline
(30), lactulose (31) and carglumic acid (32) has also
been described. Hemodialysis has been used in the
management of severe cases of VIHE (33).

CONCLUSIONS
Due to the asymptomatic hyperammonemia common



in patients taking valproate, a diagnosis of VIHE should
be based on clinical findings and not laboratory values.
Psychiatrists managing patients with VIHE should
remember that multiple risk factors could be interacting
in its causation. As lack of treatment can lead to deaths
and just a simple intervention of tapering or stopping
the offending agent can be greatly rewarding, prompt
diagnosis is warranted. Future research in clinical
features and other risk factors in a psychiatric setting
will helpful in understanding this rare adverse effect of a
very commonly prescribed drug.
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Table 1. Case histories of patients presenting with Valproate induced hyperammonemic Encephalopathy

Case Age in Dosage of Additional Day Serum Symptoms Action Serum Comments
No: years valproate Medications of Ammonia taken and Ammonia
/ Sex inmg Onset levels time to levels on day
of (mmol/L) recovery of recovery
VIHE (mmol/L)
1 46/ 600 on Lithium 900 16 81 confusion, Valproate 14 Nil
male day 1, mg slurred reduced to
1000 on Risperidone speech, 400mg,
day 3, 4mg disorientation, Day 21
1500 on memory
day 10, impairment,
2000 on hallucinatory
day 15 behavior
2 56/male 600 on Nil 3 174 Confusion Valproate 25 Recent change to vegetarian
day 1, stopped, Day diet
1500 on 11
day 2
3 36/ 1000 on Chlorpromazine 2 160 Confusion, Valproate 18 Nil
male day 1 200mg, tremor, stopped, day
Lorazepam minimally 5
2mg, Thiamine response to
200mg stimuli,
disorientation
4 36/ 1500 on Olanzapine 1 68 Drowsy, Valproate 32 History of harmful use of
female day1 10mg confusion stopped, day alcohol
4
5 53/ 1000 on Olanzapine10 9 130 Confusion, Valproate 29 Nil
male day 1 , mg cognitive stopped, day
1500 on Lorazepam 2 impairment 16
day 4 mg
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Forensic Psychiatry

Legal insanity some practical issues

Indu V.Nair
Consultant Psychiatrist, Govt Mental Health Centre Trivandrum

The interface between law and psychiatry is complex,
and has potential for gross misunderstandings. Each
discipline has its concern for the patient, but they speak
different languages. The judicial language is binary the
personis either competent or not competent, dangerous
or not dangerous, criminally responsible or not
responsible. On the other hand, psychiatry considers a
continuum that ranges from the healthy to the very ill,
there being different stages in between. Psychiatric
concepts are relative, multifactorial, and far from
absolute. A schizophrenia patient with persecutory
delusions and some cognitive impairment still
preserves most cognitive skills. Associated factors like
alcohol or drug abuse and personality traits too play
crucial roles in a person's behaviour. So the opinions
regarding legal responsibility, fitness to stand trial,
testamentary capacity, etc. become difficult, and the
contentis often “lostin translation”.

Here, I deal with two main instances where psychiatrists
are often called to court the insanity defence and the
fitness to stand trial.

THE INSANITY DEFENSE

The insanity defence is a legal construct which excuses
some mentally ill defendants from legal responsibility of
their criminal behaviour. For an act to be criminal, there
should be two components: actus reus (the harmful act)
and mens rea (the evil intent or guilty mind). It was said
from early times that “idiots, infants and the insane” are
non compos mentis do not have control on the mind.
Unsoundness of mind must be such as to make the
offender incapable of knowing the nature of the act or
not knowing that what he is doing is morally wrong or
contrary tolaw.

EVOLUTION OF INSANITY DEFENSE

The circular evolution of the insanity defence from 19"
century Britain through the famous McNaughton trial to
the controversial acquittal in the US of John Hinckler Jr,,
who tried to assassinate Ronald Reagan, is interesting.
18" century Britain had the “Wild Beast Test” which said
that if a defendant was so bereft of sanity that he
understood the ramifications of his behaviour "no more
than in an infant, a brute, or a wild beast", he would not
be held responsible for his crimes.

Next was the Right or Wrong or the McNaughton Test.
Guidelines for evaluating the criminal responsibility

of defendants claiming to be insane were codified in the
British courts in the case of Daniel McNaughton in 1843.
McNaughton was a Scottish woodcutter who murdered
the Secretary to the Prime Minister, Sir Robert Peel, in a
botched attempt to assassinate the Prime Minister
himself. McNaughton apparently believed that the
Prime Minister was the architect of the myriad of
personal and financial misfortunes that had befallen
him. During his trial, nine witnesses testified to the fact
that he was insane, and the jury acquitted him, finding
him "not guilty by reason of insanity”. Queen Victoria
was not at all pleased with this outcome, and requested
the House of Lords to review the verdict with a panel of
judges. The judges reversed the jury verdict, and the
formulation that emerged from their review that a
defendant should not be held responsible for his actions
if he could not tell that his actions were wrong at the
time he committed them became the basis of the law
governing legal responsibility in cases of insanity in
England. The McNaughton rule was embraced with
almost no modification by American courts and
legislatures for more than 100 years, until the mid-20th
century. In 1998, 25 states and the District of Columbia
still used versions of the McNaughton rule to test for
legal insanity.

One of the major criticisms of the McNaughton rule is
that, in its focus on the cognitive ability to know right
from wrong, it fails to consider the issue of control.
Psychiatrists agree that it is possible to understand that
one's behaviour is wrong, but still be unable to stop
oneself. To address this, some states have modified the
McNaughton test with an "irresistible impulse"”
provision, which absolves a defendant who can
distinguish right from wrong but is nonetheless unable
to stop himself from committing an act he knows to be
wrong. The “Irresistible Impulse Test” is also known as
the "policeman at the elbow" test: Would the defendant
have committed the crime even if there were a
policeman standing at his elbow?

Then came the “Durham Test”, and its rise and fall. The
1950s saw a growing dissatisfaction with the
McNaughton Test. It was criticized in both legal and
psychiatric circles as rigid and antiquated. In 1954, an
appellate court discarded the McNaughton rule and the
"irresistible impulse” test in favour of a broader,
medically based determination: In Durham v. United
States, the U.S. Court of Appeals for the District of



Columbia ruled that a defendant could not be found
criminally responsible "if his unlawful act was the
product of mental disease or mental defect". The
decision was hailed as revolutionary because it marked
the replacement of moral considerations with more
neutral scientific determinations that were reflective of
advances in psychiatric and psychological research. It
was the first major break from the "right/wrong"
McNaughtonrule in American jurisprudence.

The Durham rule proved vague and difficult to apply,
however, and many were concerned that the broad
definition would exonerate far more defendants than
ever before. There was confusion over whether "mental
disease or defect" should be interpreted to mean only
psychosis, or any of the myriad of more minor disorders
defined in the DSM. Critics worried that defendants
would begin to use alcoholism, or other disorders whose
only symptoms were antisocial behaviour, as excuses for
crimes. It proved difficult to determine if the question of
whether a defendant's actions were the product of his
disease was a factual question for the jury or for expert
psychiatric witnesses. And the rule was criticized for
inadvertently granting psychiatrists and psychologists
too much influence in the courtroom. 22 states explicitly
rejected the Durham test.

In 1962, the American Law Institute (A.L.I) set out a
model insanity defence statute intended, like Durham,
to soften the McNaughton standard and allow for the
introduction of medical and psychiatric evidence. The
standard in effect consolidates the principles of the
McNaughton "rightand wrong" rule and the "irresistible
impulse" test. The A.L.I. formulation provides that a
defendant will not be held criminally responsible if, at
the time of the behaviour in question, "as a result of a
mental disease or defect, he lacks substantial capacity
either to appreciate the criminality of his conduct or to
conform his conduct to the requirements of the law".
The A.L.I. was a significant softening of the McNaughton
standard. Instead of requiring a defendant to have no
understanding whatsoever of the nature of his acts or
the difference between right and wrong, the A.LIL
standard requires merely that he lack a "substantial
capacity” to understand the right from wrong, and
expands the McNaughton rule to include an "irresistible
impulse" component.

The A.L.L standard excludes those defendants whose
mental illness or defect manifests itself only in criminal
or antisocial conduct, thus addressing the conundrum of
the serial killer whose only symptom of mental illness is
the killing of his victims. As of 1998, the states were
roughly split between the two standards: 22 states used
some form of the A.L.IL rule, while 26 used a version of
McNaughton with or without an irresistible impulse
component.

Then came the infamous John Hinckley Jr case. In 1981,
John Hinckley Jr. shot the then U.S. President Ronald
Reagan, a secret service agent, a Washington police
officer, and Reagan's Press Secretary James Brady.
Hinckley claimed that he was trying to impress the
actress Jodie Foster with whom he was infatuated. He
later described the incident in a letter to The New York
Times as "the greatest love offering in the history of the
world At one time Miss Foster was a star and [ was the
insignificant fan. Now everything is changed. I am
Napoleon and she is Josephine. | am Romeo and she is
Juliet."

A jury acquitted Hinckley of 13 assault, murder and
weapons counts, finding him not guilty by reason of
insanity. There was an immediate public outcry against
what many perceived to be a loophole in the justice
system that allowed an obviously guilty man to escape
punishment. There were widespread calls for the
abolishment, or at least the substantial revision, of the
insanity-plealaws.

THE INSANITY DEFENSE REFORM ACT OF 1984

After the Hinckley acquittal, members of Congress
responded to the public outrage by introducing 26
separate pieces of legislation designed to abolish or
modify the insanity defence. At the time of Hinckley's
trial, all but one federal circuit had adopted the A.L.L
"substantial capacity” test, and all the new proposals
were aimed at creating a stricter federal standard that
would avoid acquittals like Hinckley's in the future. The
debates on this legislation reflected the public's
indignation over the Hinckley decision. Senator Strom
Thurmond criticized the insanity defence for
"exonerating a defendant who obviously planned and
knew exactly what he was doing." Senator Dan Quayle
claimed that the insanity defence "pampered criminals”,
allowing them to kill "with impunity".

This hyperbolic testimony was countered by psychiatric
and legal professionals who called for the modification,
rather than the total abolition, of the insanity defence.
Ultimately, the resulting legislation the Insanity
Defense Reform Act of 1984 was somewhat of a
compromise. The insanity defence was not abolished,
but the A.L.IL test was discarded in favour of a stricter
version which more closely resembled McNaughton. In
order to qualify, an insanity defendant must show that
his mental disease or defect is "severe." The "volitional"
prong of the test, which excused a defendant who lacked
the capacity to control his behaviour, was eliminated. In
effect, Congress returned to the 19th century
"right/wrong" standard, echoing Queen Victoria's
response to the McNaughton acquittal.

Congress also adopted a number of provisions that
toughened procedural barriers to a successful insanity
defence. Before Hinckley, the burden of proof in federal




cases was on the prosecution to prove beyond a
reasonable doubt that a defendant was sane. The post-
Hinckley reform legislation shifted the burden to the
defendant to prove, with clear and convincing evidence,
that he was legally insane at the time of the crime. The
scope of expert psychiatric testimony was severely
limited, and stricter procedures governing the
hospitalization and release of insanity acquittees were
adopted.

The introduction of the "guilty but mentally ill" (GBMI)
verdict in many states was the biggest development in
insanity defence law since the post-Hinckley reforms. A
sort of hybrid alternative to an acquittal by reason of
insanity, a defendant who receives a GBMI verdict is still
considered legally guilty of the crime in question; but
since he is mentally ill, he is entitled to receive mental
health treatment while institutionalized. If his
symptoms remit, however, he is required to serve out
the remainder of his sentence in a regular correctional
facility, unlike a defendant who was acquitted by reason
of insanity who must be released if it is determined he is
nolonger on medication.

So many reforms have taken place in the US and parts of
the Europe. In India insanity defence is still governed by
Section 84, IPC, a direct descendant of McNaughton
Rule. There is no reference tolack of control, irresistible
impulse or diminished responsibility, and there have
beenno reforms.

Insanity defense can be raised in different ways
1. Notguilty by reason ofinsanity (NGRI)

2. Guilty but mentally ill (GBMI)
3. Diminished responsibility, automatism, amnesia

In the U.S,, 26 states follow the "McNaughton" rule. 22
jurisdictions use some variation of the Model Standard
set out by the American Law Institute (A.L.I.) in 1962.
The A.LIL rule is generally considered to be less
restrictive than the McNaughton rule. Three states
Montana, Idaho, and Utah do not allow the insanity
defence at all. A major 1991 eight-state study
commissioned by the National Institute of Mental
Health found that less than 1 per cent of county court
cases involved the insanity defence, and that of those,
only around one in four were successful. 90% of the
insanity defendants had been diagnosed with a mental
illness. About a half of the cases had been indicted for
violent crimes; 15 % were murder cases.

Whatis "Guilty but Mentally I11 (GBMI)"?

This does not eliminate the insanity defence; it is merely
an alternative for defendants who are found to be
mentally ill, but whose illness is not severe enough to
relieve him of criminal responsibility. A defendant who
receives a GBMI verdict is sentenced in the same way as

if he were found guilty. The court then determines
whether and to what extent he requires treatment for
mental illness. When, and if, the defendant is deemed
"cured” of his mental illness, he is required to serve out
the rest of his sentence unlike an insanity-defence
acquittee who would be released from psychiatric
commitment once he is deemed to be no longer
dangerous.

What happens to a mentally ill defendant who is
acquitted ofaviolent crime?

Studies show that defendants acquitted by reason of
insanity are likely to spend as much or more time
confined in a psychiatric institution as they would have
if convicted and sentenced to jail or prison for the same
crime.

On Mens Rea

Few legal concepts are as complex as mens rea, and
successful defences based on the claim that mens rea is
lacking are uncommon. Every crime requires some
degree of mensrea.Itcanbe easier for adefendant towin
a mens rea claim than an insanity defence. Lack of mens
rea is easier to assert especially if expert testimony is
permitted thaninsanity.

Very closely related to the insanity defence is the
“Competency evaluation” or “Fitness to stand trial”. The
two are closely related, but distinct.

Competency to trial / plead

Competency to stand trial hinges on a defendant's
current mental state at the time of the trial. It is generally
a low-level standard which merely requires that a
defendant understands the proceedings against him
thatheis being tried for a crime; and the relative roles of
prosecutor, defence attorney, and the judge and be able
to assist his attorney in his defence. There is a common
misperception that if an individual is found
incompetent, it is the same as being found not guilty. In
reality, if the defendant is deemed incompetent, there is
no trial, and no conviction or acquittal.

One of the most widely used competency assessment
instruments is the Mc Garry instrument which assesses
13 different areas of functioning. The clinician opines
regarding competence; and the judge can honour
modify or disregard this opinion. A person is not
incompetentuntil the judge says so.

What happens when a defendant is found
incompetentto stand trial?

A finding of incompetence merely signals a hiatus in the
criminal proceedings. In the majority of cases, a
mentally ill defendant deemed incompetent receives
treatment until he is deemed "restored to competence”
and returns to court.



Until 1972, defendants found incompetent to stand trial
often ended up being institutionalized automatically
and indefinitely. In that year, the U.S. Supreme Court
ruled that such institutionalization was
unconstitutional, and that defendants deemed
incompetent may not be held for a longer period than is
reasonable to determine whether they will be able to
attain competence in the foreseeable future. If the
determination is made that he will not, commitment
proceedings must be initiated or the defendant must be
released.

The interaction between the psychiatric (or medical)
discipline and the judicial discipline has inherent
difficulties. The two disciplines use different languages
which often can hardly merge into a common one. Each
discipline has its own responsibility and part to play
with regard to psychiatric patients. The psychiatrist's
concern is to provide the best therapeutic intervention,
while the court is concerned with the patient's rights,
social justice, and protection of society. The two systems
can be complementary only if both sides learn to
understand and respect the principles and language of
the other.




Community Psychiatry

“From an umbrella to a canopy”- extension of community based
rehabilitation through Occupational Therapy Units of DMHP

Thiruvananthapuram

KiranPS, Sheena G Soman
Consultant Psychiatrists DMHP, Thiruvananthapuram

Community - based occupational therapy involves
working with people in their own environment thanin a
hospital setting. It enables the best use of one's residual
abilities in order to function at as optimum a level as
possible. District Mental Health Program (DMHP)
Thiruvananthapuram shares National Mental Health
Program (NMHP)'s vision to achieve decentralization of
mental health care in the community, and has diversified
into rehabilitation through establishment of
Occupational Therapy Units in the community. From a
pilot project of a cover-making Occupational Therapy
Unit under the Santhwanam Occupational Therapy
Program, the activities of DMHP Thiruvananthapuram
has grown to three functioning occupational units, two
daycare centers under the Comprehensive Mental
Health Scheme 2014, and two more proposed
Occupational Therapy Units in Panchayaths across
Thiruvananthapuram district. This article outlines the
growth of rehabilitation units in Thiruvanathapuram,
projects the role of occupational therapy in community
based psychiatric rehabilitation, details its evolving
acceptance as one of the main stays of Comprehensive
Mental Health Scheme (CMHS) as exemplified by the
plans to bring all districts of Kerala under a unified
rehabilitation canopy.

Background

Not more than 2-3% of the disabled in developing
countries could benefit from rehabilitation services'.In
India, with the mental hospitals preferring an “asylum
setting”, rehabilitation had remained in dark ages.
Deinstitutionalization envisaged by Phillipe Pinel can be
attained in its whole sense only when rehabilitation
services are strengthened in the community. From the
1960s and 1970s, because of deinstitutionalization,
many more mentally ill were able to live in their
communities rather than remaining confined to mental
institutions. Medications and psychotherapies were the
two major treatment approaches, and little attention
was given to supporting and facilitating daily
functioning and social interactions. Therapeutic
interventions often had little impact on daily living,
socialization or work opportunities. Barriers to social
inclusion, like stigma and prejudice, are often present.
Psychiatric rehabilitation emerged with the aims of
helping community integration and independence of
mentally ill. “Psychiatric rehabilitation” and

“Psychosocial rehabilitation” are often used
interchangeably to name this practice.

Rehabilitation is initiated when psychiatrically ill are
unable to fully recover with the treatments
administered so far and have high levels of disability
owing to nature of their illness. The goal of psychiatric
rehabilitation is to help disabled individuals to establish
the emotional, social, and intellectual skills needed to
live, learn, and work in the community with the least
amount of professional support”.The major objective of
community-based rehabilitation (CBR) is to ensure that
people with disabilities are able to maximize their
physical and mental abilities, have access to regular
services and opportunities, and achieve full social
integration within their communities.”Occupational
therapy promotes health by enabling people to perform
meaningful and purposeful occupations. The primary
goal of occupational therapy is to enable people to
participate in activities of everyday life. Community
based occupational therapy practice involves working
with people in their own environment rather than in a
hospital setting.

Role of DMHP

DMHP implements the aims and objectives of NMHP
1982 through decentralization of mental health care to
the community using public health infrastructure and
other resources. This model has been pilot-tested in
Bellary district of Karnataka and was found very useful
to address the basic mental health needs of the
population'. By now this model has been implemented
in all Indian states, and currently there are 125 DMHP
sites in the country”™. DMHP Thiruvananthapuram was
launched in 1999.

The aim of DMHP Thiruvananthapuram, with respect to
CBR, is to establish Occupational Therapy Units in
various parts of Thiruvananthapuram district in a
phased manner. The action plan was to have instructors
for teaching and training the inmates in the necessary
skills, five days per week. Those patients who are under
the care of nearby DMHPs can also utilize these facilities.

“Opening the first umbrella”-A pilot program
“Santhwanam” CBR center in Mangalapuram
First such initiative in the state was established by late



Dr. Suraj Mani on September 01, 1998, based on the
State Mental Health Policy. The Inpatient Block of
Mangalapuram PHC, which was not being used, was
converted to a daycare center for the mentally ill.
Initially it provided daycare facilities for 15 to 20
patients who were discharged from Mental Health
Centre, Peroorkada, and provided them with food and
medications. But subsequently the patient strength
dwindled to 10 due to various financial and resources
setbacks. It was at this juncture that DMHP
Thiruvananthapuram extended its services to the unit
and started a Medicine Cover Making Unit and a
Tailoring Unit in 2008.The staff pattern included
managerial supervision by PSW of DMHP, trained
community health worker, ahelperand adriver.

The daily schedule in the unitis as follows:

09.00am -Patients picked up by vehicle

10.00 am -Teaand snacks

11.30am-01.30pm -Occupational and recreational
activities

01.30pm -Lunch

02.00pm-03.30pm -Occupational and recreational
activities continued

Santhwanam functions under the supervision of Kerala
State Mental Health Authority with financial assistance
from the Kazhakuttam Block Panchayath and Primary
Health Centre, Mangalapuram. Present infrastructure
includes three functional rooms, three toilets, one
kitchen and a spacious yard. The monitoring committee
includes members of Kazhakuttam Block Panchayat and
Mangalapuram Village Panchayat, State Mental Health
Authority, Nodal Officer of DMHP Thiruvananthapuram,
and the doctor of Mangalapuram Primary Health Centre.
Inspections by DMHP team are done on a monthly basis.
Medicine covers made at the center are bought by PHCs
in Mangalapuram, Thonnakkal and Puthenthoppe.
Incentives are given to the patients on the basis of
number of covers made per month (Rs.10 for 100
covers). Paper needed to make the covers is provided by
DMHP Thiruvananthapuram free of cost to the centre.

Santhwanam Cover-Making Unit in Snehasadanam
Old Age Care Home,Kudappanakkunnu

Following a geriatric camp in December 2013, an
Occupational Therapy Unit was established in January
2014. Currently, 17 inmates of the Home make medicine
covers with paper provided by DMHP. The covers are
purchased by PHC Chettivilakom under whose area the
Home is situated. A qualitative and quasi-experimental
evaluation has demonstrated many benefits to the
inmates, like reductions in depression, anxiety and
stress, improvements in interpersonal relations and
generalized wellbeing, and a feeling of accomplishment
upon being engaged. These were also noted to be of
more importance to them than the nominal financial
incentive.

Proposed Occupational Therapy Units

Following primary care integration and case detection
campaigns in PHC Cherunniyoor and PHC Kuttichal,
medical officers of these centers whom we trained and
local self-governing bodies whom we sensitized have
come forward with financial support and infrastructure
provision for more Occupational Therapy Units
proposed by DMHP Thiruvananthapuram. The centers
willbe active in the financial year 2014-15.

“Extension of the canopy”- Rehabilitation Centers
under Comprehensive Mental Health Scheme 2014
CMHS 2014 brings all districts of Kerala under a
common canopy. It has specific guidelines for
establishment of separate Day Care Centers for males
and females in the community under the supervision of
DMHPs. The Centers are aimed to provide daycare
facilities and occupational rehabilitation for 30 inmates
each. The staff pattern comprises of a social worker,
three staff nurses, three attendants and a driver, and will
own avehicle for the transportation ofinmates.

OBJECTIVES OF THE VENTURE

1. Observe, identify, and assess the continuum of
restrictions in activities, community participation
and occupation due toillness and disability.

2. Identify and examine performance in areas other
than occupation, like activities of daily living,
instrumental activities of daily living, education,
work, play, leisure, and social participation.

3. To rehabilitate those patients who have symptom
control by providing training in various skills and
assigning alternative activities to keep them engaged.

4. To allow patients from other DMHP clinics in parts of
the district where rehabilitation facilities are scarce
tobetrained in the center.

5. To provide occupational opportunities so that the
patients can be gainfully employed.

6. Helping the patients acquire specific skills to care for
themselves and others, including keeping a schedule,
medication management, education, employment,
increasing community participation, community
access (grocery store, library, bank, etc.), money
management skills, routine building, engaging in
productive activities to fill the day, coping skills, etc.

7. To impart basic skills so that dignity and self-worth of
the individual can be sustained through the
remuneration received.

8. Minimize caregiver burden by providing patients with
alternative activities and with time spent
constructively outside the family setting.




THE PLAN OF ACTION OF THE DAY CARE CENTRES
Staff for each center will be chosen through interview at
Nodal Centers of DMHP in various districts. DMHP
Thiruvananthapuram have interviewed and selected
staff for the two day care centers which will be in the
peripheral rural parts of Aryanadu and Chengal of
Thiruvanathapuram district. In the two day care centers
in Thiruvananthapuram, the Social Worker will monitor
and supervise activities and directly report to the Nodal
Officer, DMHP. The Staff Nurses will monitor
transportation, provision of medications, and clinical
care of the inmates with the help of attenders. Patients
who have symptom control and are psychosocially
disabled are being selected from nearby DMHP Clinics
and PHC mental health clinics. To and fro transportation
will be arranged in the Center's vehicle, and food will be
provided through local Kudumbashree units.

PROPOSED ACTIVITIES

e Making paper covers for dispensing pharmaceutical
drugs: Inmates will be trained to make paper covers.
The covers will be sold to PHCs/CHCs and Taluk
Hospitals in the district. (4000 covers can be made out
of 20 kilograms of paper. The cost for 1 kilogram of
paper is Rs.20. Covers will be made in small, medium
and large sizes, with an incentive of Rs.10, Rs.12, Rs.
15 respectively for every 100covers made.)

e A tailoring unit: Four sewing machines were
purchased and tailoring teachers will instruct the
inmates on the basics of tailoring and sewing skills.
This activity is mainly meant for women participants.
The practice cloth will be bought ata subsidized rate.

e Candle making, Hortitherapy, Milieu therapy, etc.

Documentation, data management, maintenance of
registers, and a reporting system to the Nodal Center

will be established. The Center will be periodically
evaluated by the DMHP team.

From Challenges and Road Blocks to Goals

Sustainability and effectiveness of these centers across
the state depends on committed manpower, continuous
financial support, and a dynamic intake and final
community integration of the patients. Responsibilities
and goals of these centers will include finding regular
outlets to sell the products, and improving skills of the
inmates sufficiently enough to enable them to work in
any supported employment in the community. Ensuring
a link with community, NGOs, local self-governing
bodies, policy makers and stake holders will be the need
of the future. Successful implementation in a unified
manner, with practical adaptability, will be the norm for
these centers for this scheme to put into action what it
has envisaged. DMHP Thiruvananthapuram can be
proud to be at the root of this implantation scheme, and
being a forerunner in these endeavors in the state, has
given its pioneering contributions for setting the path
and establishing a workable protocol and
implementation model for the other districts.
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Local Experience

“Thalir is budding"

Sheena G Soman, Kiran PS.
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DMHP Thiruvananthapuram guidelines on School Mental Health implemented in Comprehensive Mental Health Scheme 2014-15

Abstract

The School Mental Health Program “Thalir (Bud)” of
District Mental Health Program Thiruvananthapuram
implements preventive, reconstructive and
rehabilitative phases at schools of the district. The
model is to be implemented statewide through
Comprehensive Mental Health Scheme from the
academic year 2014-15.The primary objective is to
enhance awareness on common adolescent issues
among teachers, parents and students, and to improve
their management skills. Secondary objective is to
provide counseling services to at-risk adolescents and
to establish follow-ups with mental health services.
Multilevel sensitization builds an effective network link
between Integrated Child Development Scheme (ICDS)
supervisors, Child Development Program Officers
(CDPO) and school counselors of Social Welfare
Department, and School Health Nurse of National Rural
Health Mission and District Mental Health Program
(DMHP). Classes on emotional and behavioral problems,
substance use, suicide prevention, life skills and stress
management for students from 5" to 12" standards (10-
18 year olds), and on awareness and management skills
for their parents and teachers, are taken by trained
resource persons of DMHP using structured modules.
Classes are followed by counseling camps in schools for
the at-risk studentsby mental health professionals.
Referral and follow-ups, with the guardians, are
suggested to the nearest DMHP clinic or mental health
clinics of Primary Health Centers. Post-intervention
evaluation is done by teachers and monitored by DMHP.
Building an effective interdisciplinary network can
establish access for wider coverage of mental health
needs of adolescentsthrough schools. Sensitization of
teachers, parents and school students leads to early
identification of psychological morbidities, timely
interventions and easier access to health care services.

Introduction

The nation nurtures hopes for its future in its youth.
Article 45 of the Indian Constitution states “The State
shall strive to provide free and compulsory education to
all citizens up to the age of 14.”" Rights of the Child (UN
Convention 1989) also have reiterated the need for
education to go beyond providing knowledge.’In India
we have National Policy for Children, Integrated Child
Development Scheme (ICDS), National Mental Health
Program (NMHP), National Policy on Mental Handicap,

etc. to address the physical, psychological and social
developmentsand rehabilitation of the needy through
community participation.

District Mental Health Program (DMHP) has been
functioning in Thiruvananthapuram district of Kerala
since 1999.A targeted intervention for school children
was launched in the district by 2011-12. The
Comprehensive Mental Health Scheme (CMHS) 2014-
15, to be implemented in all districts of Kerala,
addresses the initiation of school mental health
programs in the rest of the 13 districts. DMHP
Thiruvananthapuramis the nodal center for training of
other DMHPs.

Thalir

School Mental Health Program of DMHP
Thiruvananthapuram, named Thalir, aims the
empowerment of adolescents to overcomes tress,
substance abuse and other emotional and behavioral
problems, to prevent suicides, and to increase
competence to cope with challenges of life using
available resources. Objectives of the program are:

o Sensitization of teachersand parents

o SKkill development of teachers, school counselors and
school JPHN to form a link between the schools and
DMHP andto identify and intervene in adolescent
crises.

e Training of teams of resource persons and trainers,
district and statewide,to conduct sessions related to
emotional and behavioral problems of adolescence,
substance use, suicide prevention, stress
management, life skills, etc.

e Interventions for at-risk adolescents through
counseling camps and referral to DMHP clinics.

METHODOLOGY AND MATERIALS
o Targetpopulation: Adolescents (10-19 years).

e The school intervention program concentrates on
students of 5" to 12" standards.

e Educational materials and tools used:

O “Thaliru" booklet for parents, teachers and
counsellors

O Postersand leaflets on school mental health

O Studentevaluation forms
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o Studentreference forms
o Modules onteacher training and parenting skills

FUNCTIONAL LEVELS OF SCHOOL MENTAL HEALTH
MODEL

Thalir aims holistic development of school children
through the following phases:

1.Preventive:

e Sensitisation of parents to detect and manage
behavioural and emotional problems through
awareness classes at the school

e Mental health skill development classes for teachers

e Mental health training to school counsellors and
School Health Nurse, Child Development
Programme Officers(CDPOs) and ICDS supervisors

2.Reconstructive:
e Awareness programmes to school children through
trained resource persons

o Counselling campsinschools for children in need

e Referring those requiring further management to
nearby DMHP Clinics

3.Rehabilitative:
e Supervising the rehabilitation of special need
children in Buds schools

4.Evaluation:
e Scrutinizing program model ,making timely changes
in the guidelines, and rectifying errors

Fig 1

Sensitisation for link establishment

This phase involves training for School Health Nurses,
school counsellors, ICDS supervisors and CDPOs. This
improves links with the schools and brings down the
stigma and resistance with respect to programme
implementation. The trained School JPHN and
counsellors further coordinate the conductance of
classes and counselling camps in their respective
schools by procuring requests for the same from the
heads of institution and informing the DMHP team
through emails and requests to coordinator of the
programme in DMHP team.

Building ateam of trainers

Dearth of manpower is the first roadblock to
implementation of any program. This can be overcome
only by building a team of quality and quantity. Human
resources are built on the basis of presence of an
aptitude for community social work and a basic training
in health and psychology. The following resource
personsare trained at DMHP Nodal Center:

e State level training of resource persons from other
districts sent through concerned DMHP/CMHP.

o Interested teachers from High Schools (two from
each school) of Thiruvananthapuram district.

e School Health Nurse in School Health Program and
school councilors of Thiruvananthapuram district

¢ Psychology postgraduates
¢ Social Work postgraduates

GUIDELINES FOR SCHOOL MENTAL HEALTH IN
OTHERDISTRICTS ASPER CMHS
e 4-6resource persons (Psychology and Social Work
postgraduates) should be selected by the
Implementation Committee of concerned
DMHP/CMHP in each district.

o Selected resource persons will be trained on early
identification of common mental health problems
in adolescents, stress management, and
counseling skills by DMHP Thiruvananthapuram
at Kerala State Health & Family Welfare,
Thiruvananthapuram for three days.

e Training modules prepared by DMHP
Thiruvananthapuram will be provided to resource
persons from other districts.

Guidelines atschoollevel
e Awareness classes by resource persons for parents,
teachers and high school students

e Counseling camps

o Referral of at-risk adolescents who require further
interventions to nearest DMHP Clinic

o Leaflets, brochures and posters provided for
distribution among students and parents

e Evaluation forms provided to teachers, and they
will submit them to DMHP

e School Health Nurse to liaise with school and
DMHP/CMHP team

Fig2
Common mental health problems addressed in
adolescents

Fig3

1. Topics covered

Topics covered by the awareness classes include
emotional issues like love affairs & failures, family
disharmony, financial problems, illnesses in family and
alcoholism-related problems in family; behavioural
issues like substance abuse, DSH (Deliberate Self Harm
or suicide attempts), and conduct disorder; and other
issues like suicide prevention, stress management, and
life skill development.

Modules for presentation and training in schools are
prepared by DMHP. Trainers take classes based on these
guidelines.



2.Classes on exam stress
Time management, stress reduction,tips to improve
attention, concentration and memory, etc. are a few
areas. Module on exam stress is prepared by DMHP for
useintheschools.

EXTENSION OF DMHP SERVICES THROUGH SMHP
e Anganwadis - Awareness classes are conducted for
teachers and parents of preschool children.
Awareness classes and workshops are conducted
foradolescentgroups.

e Camps in “Buds” school for management of autistic
spectrum disorders, mental retardation, cerebral
palsy, epilepsy, etc., and remedial education skills
for parents.

e Mental health training for teachers of Buds school,
social workers of NGOs, etc.

CONCLUSION

126schools have been covered in Thiruvananthapuram
district through Thalir School Mental Health Program.
Out of 25,413 adolescents brought under the program,
370 students with psychological morbidity were
detected and mental health services were provided to
them. Awareness classes for 503 parents and classes on
skill enhancement for 428 teachers were also organized
by DMHP Thiruvananthapuram (Dataas of Feb 2014).

DMHP Thiruvananthapuram has been successfully
implementing its School Mental Health Program since
2012 and has phased out into various areas with
extension of its services. The program model has been
approved and adopted in the CMHS 2014-15
implementation guidelines for all districts of the state. It
will act as a forerunner for School Mental Health
Programs to be implemented in other districts. The
experience and successful implementation of the model
and guidelines have enabled DMHP
Thiruvananthapuram to take the role of the nodal

IMAGES

training center for the other districts where these
programs are yettobe born.

Early identification and interventions in child and
adolescent mental health can lead to primordial as well
as primary prevention of psychiatric morbidities. An
effective network of school counselors, school JPHN and
DMHP-trained resource persons can lead to wide
coverage of mental health needs of children and
adolescents in all districts through DMHP/CMHP
supervision. An added attention to awareness of
teachers and parents makes it an effective, non-
restrictive and comprehensive mental health
intervention.
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Abstract

Cannabis is the most common illicit drug abused across
the world. The addictive potential and harmful effects of
cannabis have been established. Anecdotal evidence
suggests a recent spurt of its usage in Kerala, especially
among adolescents and young adults. This selective
review outlines the current clinical management
strategies for cannabis use and related disorders. There
is a lack of robust pharmacological trials, and most
medications have been studied only in open-label trials.
Currently there is better evidence base for psychosocial
interventions. Many aspects of the management of
cannabis dependence, including optimal duration of
treatment, have not been studied. All of this is in spite of
evidence that the number of people in the community
who require treatment is large, and that only 20% users
achieve long-term abstinence suggesting a need for a
concerted effort to develop effective interventions.

(Key words Management, cannabis dependence,
pharmacotherapy, psychosocial interventions)

Anecdotal evidence suggests that use, abuse and
dependence of various substances have been increasing
across our state in the last few decades. Though data is
still preliminary with regards to the prevalence of use of
various substancesin our state, alarge recent school and
college survey in the District of Ernakulam has
suggested that cannabis and solvents form the most
prevalent illicit drug of use"” It is in this background
that this two-part article is being written, to selectively
review recent publications on the current management
strategies for cannabis and solvent use. (The second
part, reviewing the management of solvent use, is to be
published in the nextissue of the journal).

General Considerations

Cannabis is obtained from the Indian hemp plant
Cannabis sativa. Of the many psychoactive ingredients,
delta-9 tetrahydrocannabinol (THC) and cannabidiol
(CBD) are of greatest interest. CBD is reported to have
antipsychotic and anxiolytic properties and contributes
significantly to the potential medical benefits of
cannabis.’ THC is present in all parts of the plant. Cut,
dried and chopped parts of the plant are rolled into
cigarettes and smoked, and are called as “joints”. The
dried exudate extracted from the top of the plant is
hashish.

The concentrate is referred to as hash oil, and is
commonly inhaled as vapours. Sensimilla made from the
seedless female flower is another potent form of the
drug. Cannabis can also be prepared in food for oral
consumption, most common being brewing it in tea
leaves (referred toas 'bhang").

Cannabisis the most commonillicit drug used across the
world. Studies from various countries report that 20-
40% have lifetime cannabis use and 3-5% have regular
use, with most regular users being below the age of 25
years’*. The Indian National Household survey reports
that 3% of adults have used cannabis’ According to a
recent survey from Kerala, 1.7% of college students and
0.7% of school students have used cannabis in their
lifetime" °. Addictive potential of cannabis has been
established. The harmful effects of cannabis are
summarized in Table 1

As with other substances of abuse, two major cannabis-
related diagnoses have been described

1. Cannabis use disorders which include cannabis
abuse and cannabis dependence

2. Cannabis induced disorders which include
intoxication delirium, psychotic disorder and
anxiety disorder.

With the recent publication of DSM V it is now officially
recognised that long-term regular use leads to
withdrawal °, which though not life-threatening like
alcohol, can be discomforting and can last up to 4 weeks
in 50-95% ofindividuals (Table 2)

General Principles for Treatment

Very few subjects report for treatment of primary
cannabis use. Most often in practise, subjects' cannabis
use comes to attention when they are assessed for other
mental health issues. It is important to note that a very
high rate of drop outs are noted after initial assessment,
especially in outpatient settings, which actually means a
quick assessment should be immediately followed by
briefintervention.

Assessment

A comprehensive assessment determines the
management plan and the monitoring requirements of
the patient.




Broad domains of assessment should include the
following:

e Pattern of recent history of cannabis and other
drug use, Quantity/Frequency of use, Indicators
of severity of dependence/withdrawal
symptoms/Periods of abstinence

e Past treatment & outcome, Presenting/
Predisposing/Precipitating/Perpetuating/Prote
ctive factors, other substance use

e  Mental Health History: Present/Past-Psychiatric
diagnosis if any, Current/Past suicide risk,
Admissions/Treatment, Family history, Current
mental state, Psychosocial Issues/supports

. Treatment Goals: Abstinence, Reduction in
usage, Stabilisation of mental state (all patients)

e Motivation to change: Internal/External
motivators, Barriers to change, Success of
previous attempts Pros & cons of changing,
Behavioural changesrequired

After assessment, clinicians need to deliver accurate
feedback in an empathic, non-judgemental, and non-
threatening manner. Patients need to envision the
benefits of change. After feedback, patients may be
allowed to develop their goal in a collaborative fashion.
This improves the subjects' motivation to sustain the
changes they have decided to make.

Biochemical screening for cannabis

Cannabis can be detected in both urine and saliva
(Table-3). Dipstick techniques are best used for
screening, though it is not possible to distinguish
between current/previous use. Mass spectroscopy and
gas chromatography techniques are used for
confirmatory tests butthey canbe expensive.

Intoxication

Intoxication is usually mild and self-limiting, and do not
require any pharmacological interventions ' "'. Severe
effects like anxiety/panic disorder and transient
psychosis are best treated with benzodiazepines or
second generation antipsychotics as appropriate to
acutely control symptoms.

Withdrawal symptoms

Cannabis withdrawal should be targeted because it
commonly serves as negative reinforcement for relapse
to cannabis use in individuals trying to abstain.
Withdrawal symptoms emerge typically after 1-3 days
of abstinence, peak between 2-6 days and last from 4-14
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days (rarelyup to4 weeks) .

Withdrawal symptoms from cannabis are not life
threatening, and if the patient is well motivated out-
patient detoxification may be attempted.

Inpatient detoxification is considered if there are:

1. Multiple failed attempts at out-patient
detoxification.

Poly-substance use

Comorbid medical or psychiatric conditions.
Aggressive behaviour or suicidal tendencies

v WN

Severe withdrawal symptoms that cannot be
managed on an outpatientbasis

6. Historyof poortreatmentcompliance

Psycho-education

Process and symptoms of cannabis withdrawal and
approximate duration of the symptoms should be
explained to all the patients. This is extremely useful for
self-management of withdrawal symptoms that can be
attempted. There is strong evidence for use of
psychosocial interventions, like sleep hygiene,
progressive muscle relaxation, exercise and social
supports, especially for mild to moderate withdrawal.

Pharmacotherapy for detoxification

No medications are approved for treatment of cannabis
withdrawal. Medications should be initiated for those
with mild withdrawal only if absolutely required, and
should be symptom focussed. A typical regime should be
limited to not more than one week.

In patients experiencing severe withdrawal, anumber of
medications have been tried in small clinical trials. The
results are summarized below:

¢ Dronabinol: (Synthetic THC) This is an anti-emetic
used in cancer chemotherapy and HIV, and is
currently unavailable in India, though it is expected
tobe licensed soon. In doses of 30mg tid, Dronabinol
is reported to reduce cannabis withdrawal
symptoms significantly .

e Lithium: Lithium reduces withdrawal symptoms in
doses of 600-900mg/daily, and one study showed it
has persisting effect in maintaining abstinence ™.

Valproate and Bupropion have no effect, and might
even worsen the withdrawal .

Appropriate treatment should be initiated if a
diagnosable psychiatric condition emerges after the
withdrawal period.

Pharmacotherapy for relapse prevention

No medication has been shown to be effective or
licensed in cannabis dependence. Most studies to date
are open label studies, which means most practice
guidelines do not make an evidence based
recommendations. The major strategy as of now is to
substitute agonist with antagonist or Neuromodulation.

Substitution with cannabnoid (CB1) receptor
agonistDronabinol: In doses 10-50mg/daily reduced



cannabis use and suppressed cannabis withdrawal.

Rates of abstinence did not show much improvement **
14,15

Neuromodulation
e Entacapone This agent inhibits Catechol O Methyl
Transferase, an enzyme which metabolises
catecholamine neurotransmitters and thereby
regulates the release of dopamine. Open label trials
in 36 patients with a dose of up to 2000mg/day for

12 weeks had found reduced craving for cannabis *
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e N Acetyl Cysteine Ata dose of 600mg/twice daily
for 4 weeks, this agent decreased cannabis use and

craving, and was well tolerated .

e Atomoxetine: At a dose of 40-80mg/day,
Atomoxetine caused reduction in cannabis use and
increase in abstinent days. It was more effective in
patients with history of ADHD ™.

e Buspirone: At dose of 60mg/day over 12 weeks,
Buspirone reduced cannabis cravingand use "***.

Pharmacotherapy for Comorbid Psychiatric
Conditions

Cannabis users frequently have comorbid mood
symptoms, especially depression. Clinical trials have
demonstrated the efficacy of fluoxetine at a dose of 20-
40mg/day to reduce the cannabis use and to improve
depressive features .

Cannabis use is more common in those with
schizophrenia. It may contribute to increased relapse
rate, noncompliance, poor social function, and
exacerbation of positive symptoms. Hence its treatment
is very important in this group. A retrospective study
done to evaluate the efficacy of clozapine over
risperidone showed that those on clozapine had greater
chances of maintaining abstinence from cannabis ***.

Psychological Interventions

BriefInterventions

Brief Interventions are generally opportunistic
interventions for clients who have presented for
treatment of some other condition and detected to have
risky levels of cannabis use.

“FRAMES” is one of the most widely used brief
intervention strategy in substance use. “FRAMES” was
initially formulated as a brief intervention strategy for
alcohol use. Various trials have shown that the six
components of “FRAMES” are effective in harmful use of
various substances, including cannabis .

The components of “FRAMES” include:
Feedback: can be about the physical, psychological or
social harm caused by cannabis.

Responsibility: Therapist should emphasise personal
responsibility for change. Treatments are likely to be
unsuccessful if the patientis coerced into treatment.

Advice: to either cut down or completely abstain. Total
abstinence is often advisable for most people, especially
those who have a history of mental illness or for whom
there are significant psychosocial issues.

Menu: This is about discussing a menu (range) of
options jointly with the patient, to cut down or abstain
and setspecific treatment goals.

Empathic interviewing: Clinician's empathy is at the
heart of delivering brief interventions. Never confront
the patient as it is always unhelpful. Instead,
empathetically explore his reasons for change with him.

Self efficacy: is about empowering the patient or
enhancing the patient's own beliefthat they can change.
Brief Intervention can be completed within 15-20
minutes, with success closely linked to ensuring of
follow-ups.

Psychotherapy for cannabis

Three major psychotherapies described below have the
best evidence in cannabis related disorders. Most
therapies have a mean duration of six weekly sessions '
14

Motivational Interviewing, Cognitive Behaviour
Therapy, Contingency Management

Motivational Interviewing

Motivational Interviewing (MI) is a clinical strategy
designed to enhance client motivation for change. Ml is
supported by over 60 trials ' * which have shown its
effectiveness in a range of behaviours, including
substance use, health promotion behaviours,
medication adherence etc.

There are four basic principles underlying MI

Principle 1: Express Empathy
Expressing empathy towards the patient shows
acceptance and increases the chance ofa good rapport.

e Acceptance enhances self-esteem and facilitates
change.

o Skilful reflective listening is fundamental.

e Participant ambivalence is normal

Principle 2: Develop Discrepancy

Developing discrepancy enables the patient to see that
the present situation does not necessarily fit into his
values and whathe would like in the future.

e A participantis encouraged to present the arguments
for change.

e Change is motivated by a perceived discrepancy
between present behaviour and important personal
goals and values.




Principle 3: Roll with Resistance

One view of resistance is that the client is behaving
defiantly. Another is that resistance is a signal that the
client views the situation differently. This requires that
the therapist understand the client's perspective. This is
usually a signal for the therapist to change direction or
to listen more carefully. Rolling with resistance prevents
a breakdown in communication between participant
and therapist and allows the subject to explore his
views.

e Avoid arguing for change.
¢ Donotdirectly opposeresistance.
o New perspectives are offered butnotimposed.

e The participant is a primary resource in finding
answers and solutions.

e Resistance is a signal for the therapist to respond
differently.

Principle 4: SupportSelf-efficacy

Self-efficacy is a crucial component to facilitating
change. If a participant believes that he has the ability to
change, the likelihood of change is greatly increased.

e A person's belief in the possibility of change is an
important motivator.

¢ The participant, not the therapist, is responsible for
choosingand carrying out change.

e The therapist's own belief in the participant's ability
to change becomes a self-fulfilling prophecy.

Cognitive Behaviour Therapy (CBT)

CBT works on the principle that for many patients with
drug use it is the primary mechanism to cope with a
range of situations, both negative (distressing) and
positive (celebrations). CBT works on helping subjects
to develop a range of techniques for overcoming
habitual reliance on drugs as a coping mechanism **.

The following coping skills are enhanced:

e Managingurgesand cravings
e Recognisingtriggers of druguse

¢ Developing personal strategies to avoid or deal with
such triggers

e Managing negative emotions
¢ Stress management skills

e Assertiveness training

e Relaxation skills

Contingency Management (CM)

CM involves the systematic use of positive and negative
consequences (reward and punishment) following
target behaviour”. CM considers drugs as operant
behaviour, i.e. behaviour that is maintained partly by
biochemical effects of the substance and partly by
reinforcing environmental influences. CM seeks to
provide alternative incentives contingent upon

abstinence from a particular target drug. CM has been
found to assist cannabis users to achieve extended
periods of continuous cannabis abstinence *.

Before initiating CM the following need to be agreed
upon:

o The targetbehaviour

o The type of reward

e Principles of application

Family Interventions

Family Interventions are especially effective in
adolescents. Family therapy takes a family systems
approach to resolve problems by enhancing intra-family
communication, improving parental limit setting, and
facilitating collaborative recovery work . Empirical
support for the efficacy of family based treatments has
emerged across multiple randomized trials'. In
adolescents, family based interventions have definite
advantage when combined with other forms of
psychotherapy.

12-Step Facilitation Programs

Twelve step programs are an integral part of substance
use disorders. In 2008, the Marijuana Anonymous
World Service published a 12 step workbook . But the
extent to which these 12 step programs are utilized,
their long-term efficacy, and their potential role as an
integral component of psycho-social interventions for
cannabis dependence have notbeen examined.

To conclude, many aspects of management of cannabis
dependence are still unclear. Optimal duration of
treatment has not been studied. There is significant lack
of pharmacological trials and many of the drugs
mentioned above have been studied only in open-label
trials. Evidence is more robust for psycho-social
interventions. In spite of this, the number of people who
require treatment in the community remain large and
few people actually receive any intervention. Studies
suggest that long term abstinence is achieved by only
20%, suggesting a need for a concerted effort to develop
effective interventions for the betterment of patients,
families and the society atlarge.
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Impaired attention, memory, and
psychomotor performance while intoxicated
Cannabis-induced psychosis
Increasedrisk of motor-vehicleaccidents
Subtle cognitive impairment in attention,
memory, and the organisation and
integration of complex information

increased risk of developing a dependence
syndrome

adverse respiratory effects and increased
risk of lung cancer

Probable risks among special populations

Adolescent cannabis use:

Poorer school performance and outcomes
Lower levels of degree attainment by age 25
Higher unemployment

Lower levels of life satisfaction

Leaving the family home

Early sexual activity and teenage pregnancy
Otherillicit drug use and dependence

Pregnant Women

Low birth weight baby (which can lead to
mortality, morbidity, and disability)
exacerbation of some mental health
conditions such as depression , anxiety, and
schizophrenia
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Table 2 Symptoms of cannabis withdrawal

SYMPTOM DURATION PREVALENCE
Anger, aggression, irritability Few days to 3 weeks Highly prevalent
Anxiety/ nervousness Few days to 3 weeks Highly prevalent
Restlessness Few days to 3 weeks Highly prevalent
Sleep difficulties Few days to 4 weeks Highly prevalent
Craving Few days Common
Weight change/ decreased appetite First week Common

Depressed mood

Lasting upto 4 weeks

Less common

Table 3 Cannabis Detection Times

Amount Urine Oral fluid
Single use 3-4 days 4-14 hours
Oral ingestion 1-5 days Unknown
Daily use/ chronic use 10-36 days 4-30 hours
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Abstract

In the recent years, in an attempt to understand obesity,
the food addiction model has been proposed. Using
animal models of addiction, behaviour patterns similar
to drug dependence have been seen for sugars and fats.
Dopamine and opiod receptors along with dopamine
circuit involvement similar to drug dependence have
been implicated in food addiction. Studies in human
populations have shown food addiction to be present
only in a group of obese and binge eating disorder
individuals and also present in those who are not obese.
The food addiction model can have implication in
treatment of individuals with maladaptive eating
patternsand in food policies.

Key words: Food addiction, obesity, binge eating
disorder, food policy

The world is fighting an obesity epidemic. The National
Family Health Survey -3, 2005-06 showed that more
than 13% of women and 9 % of men in India are
overweight or obese.(1). In the past few years
researchers have found patterns similar to drug
dependence and obesity (2), including compulsive (3)
and binge eating patterns (4). This hasled to the concept
of food addiction. Much evidence in based on
hyperpalatable foods(5), though hypotheses on
addiction potential of refined food(6) and salt(7) has
also been made. This article briefly illustrates the
current evidence on the conceptof food addiction and its
possibleimplications.

ANIMAL MODELS OF FOOD ADDICTION

Recent attempts have been tried to explain food
addiction based on animal models and similarities with
drug dependence behavior. It was the pioneering works
of late Bartley G. Hoebel (1935- 2011) whose efforts on
understanding hunger and satiety brought about the
evidence for addiction for sugars (8) . By placing rats in
alternating 12 hours schedules of starvation and feeding
with sucrose solution and chow, Hoebel along with his
team were able to demonstrate binging behavior among
rats. These rats were also sensitive to amphetamine ,
and this led to a hypothesis of possible involvement of
the dopamine system (9). With this study as his
foundation, he was able to show that after abstinence,
rats would show enhanced intake of sugar similar to
craving (10), withdrawal symptoms including anxiety

(11), and signs similar to opiate withdrawal (12). He
also showed thatrats feeding on a combination of sweet-
fat diet did not show the addiction symptoms when
compared to rats fed on sugar alone (13). This suggested
the possibility that food addiction could also be
nutrient-specific.

Animal studies have also shown increased motivation to
work for sugar (14), and aggressive behavior when
sugar is removed (15). Intermittent access to high fat
and sweet fluid has also been shown to increase
motivation in binge-eating rats(16). Cross sensitization
with cocaine(17) and amphetamine(9) and cross
tolerance with morphine (18) have also been noted.

Stress and calorie restriction in rats has been found to
promote binge eating (19). Food seeking has also been
noticed in rats under the setting for aversive stimulus
(20). Rats have even shown preference for sugar
solutions over cocaine (21).

Binging behavior has also being noticed in rats feeding
on high fat diet (22), but studies have not able to
reproduce the same results on addictive behavior as that
of rats addicted on sugar. Hoebel et al reviewed studies
on addictive type behaviors of rats on different nutrients
and proposed that sugar might be the cause of addictive
behavior in obese patients where fats induced weight
gain.

NEUROBIOLOGICAL CORRELATES

Dopamine, the main chemical mediator for reward, has
been implicated in food addiction. Wang et. al, by
imaging studies, has found dopamine to be decreased in
obese individuals in proportion to their Body Mass
Index, causing increasing food consumption to
compensate for decreased activation of dopamine
circuits (23). Imaging studies have shown the
involvement of overlapping of dopamine circuits for
reward, motivation, learning and emotions involved in
drug addiction and obesity (24). With regards to sugar
addiction, animal studies have found increased D1
receptor and decreased D2 receptor binding in nucleus
accumbens and striatum respectively. Opioid mu
receptor binding (25) and opioid-like withdrawal
symptoms have also been found to be high in rats which
consume excess sugar.




With relation to neuroanatomical areas, certain
similarities have been noted with obesity and drug
dependence, leading to the possibility of food addiction
in obese individuals. Similar to drug addiction, craving
related activation of hippocampus, insula and caudate
nucleus have been noted in obese individuals (26). The
same areas, along with medial and lateral orbitofrontal
cortex, amygdala, nucleus accumbens/ventral striatum,
medial prefrontal cortex, anterior cingulate cortex,
ventral pallidum, caudate, and putamen has also been
noted be activated in food related cues (27), and the
situation is similar to cues related to smoking (28).
Reward deficiency syndrome has also been described in
obese individuals following the finding of
downregulation of D2 receptors in the striatum and
hypersensitivity of reward circuits to hyperpalatable
food cues (29)

YALE FOOD ADDICTION SCALE

Yale Food Addiction Scale (YFAS) was developed by
Gearhardt et al (30) with questions based on substance
dependence criteria of Diagnostic and Statistical
Manual- IV, and has been validated as a tool for
diagnosis of food addiction (31)(32). This questionnaire
consists of 27 items that assess eating patterns over the
past 12 months. The YFAS scoring is by a combination of
Likert scale ranging from 0-7 and a dichotomous
scoring. When three or more symptoms are present
within the past 12 months and clinically significant
impairment or distress is present, the criteria for food
addiction is said to be met.

FOOD ADDICTION INHUMAN POPULATION

Using the YFAS, the concept of food addiction as
phenotype of obesity has been proven by Davis et al
(32). Pedram et. al found the prevalence of food
addiction to be 5.4 % in Newfoundland and Labrador
province, Canada, with 62.1 % of the population being
obese(33). The study also found a higher rate of food
addiction in women than men, and a positive correlation
between food addiction and severity of obesity.

A study showed obese patients not seeking weight loss
treatment having a 25% prevalence of food
addiction(32), and another study showed 15%
prevalence of food addiction among obese patients
seeking weight loss treatment (31). A cohort study of
individuals with normal Body Mass Index (BMI) showed
a prevalence of 8.8 % of food addiction with negligible
correlation between food addiction and BMI(34). Obese
patients having binge eating disorders were found to
have a prevalence 56.2% of food addiction(35). Meule
has proposed a non-linear relationship between food
addiction and BMI (36)

Food addicts have also shown proneness to mood
disorders, emotion dysregulation, stress, and lower self-
esteem(32) (35). Impulsivity was found to have positive
association with food addiction and BMI (37).

IMPLICATIONS

From the above mentioned studies, we have to accept
that, the food addiction concept, even if valid, need not
have to be a casual explanation for obesity or binge
eating disorder. With the evidence of food addiction
present in a population with normal BMI ( as described
earlier), the concept of food addiction could explain
maladaptive eating patterns.

Nevertheless, the concept of food addiction can have
implications in treatment in a subset of obese and binge
eating population meeting the criteria for food
addiction. For example, Baclofen, raclopride and
naltrexone have been shown to affect the intake of fat
and sugar in rats (38). Overeaters Anonymous, a 12 step
peer programme for people with food-related problems,
has been formed, but evidence into its efficacy has been
lacking. Other psychotherapies like Motivational
Enhancement Therapy, Cognitive Behaviour Therapy,
and Dialetical Behaviour Therapy will have to be studied
for its usefulness for patients diagnosed with food
addiction.

The concept of food addiction will have significant
implications in food policies when more evidence
becomes available in the future. Regulations on sugar
and fat content can be expected, similar to the ones of
alcohol and tobacco. This can bring upon changes in the
eating patterns ofhumans.

CONCLUSION

Food addiction is in its growing stages with growing
evidence of involvement of sugar and fat, presence in
obese, non-obese and binge eating disorder individuals.
Further research will help us in better understanding
and validity of this concept and also in our fight against
the obesity epidemic.
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Abstract

Major depressive disorder is an extremely debilitating
condition affecting millions of people worldwide and
results in high public health costs. Although over the
past half century better treatment strategies were
evolved, delayed onset of antidepressant action remains
one of the major limitations in the management of major
depressive disorder. Recent research shows low dose
ketamine, an NMDA receptor antagonist, emerging as a
novel rapid acting antidepressant. This review examines
the literature on ketamine and its antidepressant
properties. The pharmacological properties, including
the chirality of ketamine, are reviewed along with the
preclinical and clinical data on ketamine's use as a
rapidly acting antidepressant. Literature on various
routes of administration, side effects, safety and abuse
potential and ongoing research on neurocognitive
effects and mechanism of action of ketamine are also
examined. There is paucity of controlled trials and data
on the biomarkers, mechanism of action underlying the
rapid action, and measures to sustain the
antidepressant action of ketamine. Understanding the
molecular pathways through which ketamine exerts its
antidepressant effects would help in developing novel
antidepressant agents that do not evoke the same
negative side effects of this drug.

Ketamine was first synthesized by Calvin Stevens at the
Parke-Davis Laboratories in 1962".The pharmacological
use of Ketamine, a chiral arylcyclohexy lamine (RS)-2-
(2-chlorophenyl)-2-methylaminocyclohexanone, began
when it was patented in Belgium in 1963 as a veterinary
anesthetic. In 1965 it was determined that Ketamine
could be a safer anesthetic alternative to phencyclidine
(PCP) with fewer propensities for side effects. The same
year itself the first known account of ketamine's
recreational use was noted by Professor Edward
Domino. He described it as a potent psychedelic drug
and for which it was termed as a “dissociative
anesthetic”. After being patented for human use in 1966
by Parke-Davis Laboratories, ketamine became
available, by prescription, in 1969, in the form of
Ketamine Hydrochloride under the name of Ketalar.
Ketamine was approved by the FDA in 1970 as an
anesthetic agent’.It was administered to the injured
soldiers during the Viet Nam War as a field anesthetic.

Pharmacology

Ketamine is classified as an NMDA receptor antagonist
with high-affinity for PCP site.lt has a complex
pharmacological profile and shows affinity for
numerous other receptors, effects on which may also
contribute to the impact of ketamine on mood and
cognition. Racemic Ketamine hydrochloride has an
elimination half-life of 22.5 hours and distribution half-
life of 1015 minutes. Its bioavailability is 93% in
intramuscular, 2550% in intranasal, and 1620% in oral
routes. It undergoes hepatic metabolism involving
Cytochrome system CYP2B6, CYP3A4 and
CYP2(C9.Ketamine is metabolized into norketamine and
dehydronorketamine®.

Ketamine AntidepressantEffects

The recent clinical research demonstrates evidence to
support ketamine's use as an antidepressant”
’ Ketamine was first reported to have therapeutic effects
in a study on eight patients with major depressive
disorder(MDD)in 2000 which showed that an
intravenous ketamine infusion (0.5 mg/kg) resulted in
significant and rapid but short-lived antidepressant
effects”.In arandomized controlled trail(RCT), Zarate et
al’ confirmed the findings of Berman et al*.Response
rates of ketamine in treatment resistant depression
(TRD) in the open-label and controlled trials have
ranged from 25% to 85% at 24 hours post infusion and
from 14% to 70% at 72 hours post infusion”.Murrough
et al. compared IV ketamine with midazalom’.The
ketamine group had better MADRS score than the
midazolam group 24 hours after treatment. Unlike
traditional antidepressants, a sub anesthetic dose of
ketamine does notinduce an affective switchin TRD".

Following on from the initial trials of ketamine in MDD,
others have looked at ketamine in bipolar depression®®
and have shown it to be rapidly effective but not long
lasting. Patients were maintained on lithium or
valproate during the study time frame.

Ketamine and Suicidality

Ketamine showed rapid reduction in suicidal ideation
scores on the depression rating scales used in the
pioneer trials*. This has since been replicated in two
open-label investigations of MDD patients and in one
RCT on bipolar patients**''. They demonstrated that
ketamine was associated with robust and rapid



antisuicidal effects*". Rapid reductions in explicit and

implicit suicidal cognitions were noted within a day of
treatment which persisted if received additional
infusions. Researchers considered that the attenuation
of suicidality was likely to be the result of the
antidepressant effect of the treatment than a specific
antisuicidal effect”. Studies in the emergency room a
well as palliative care setting found that a single IV bolus
of ketamine rapidly improving suicidal ideation'*".

Sustaining the Antidepressant Effects of Ketamine

Preclinical trials attempted to sustain the response to
ketamine have largely centered on repeated infusions.
Parise and collegues’ found that ketamine reversed the
chronic unpredictable stress-induced depression-like
behaviours in mice in the Forced swim test. They also
indicated that repeated ketamine exposure induces
enduring resilient-like responses regardless of age of
exposure. Results with repeated infusions clinically'**
have been less positive than the preclinical trials. Aan
hetRot et al suggested that the most practical use of
repeated ketamine infusions might be on a short-term
basis to elicit rapid relief until a more sustainable
treatment and relapse prevention strategy could be
demonstrated'®.Efforts to maintain ketamine’'s
antidepressant effects using other pharmacological
agents were also disappointing. Riluzole failed to
provide any benefit over placebo in maintaining the
response whereas Memantine gave variable results'*

Ketamine and ECT

ECT is the most rapid of the accepted treatments for
TRD, yet there remains a delay in the antidepressant
effect. Ketamine is used as the anesthetic agent in ECT,
usually when it is not possible to adequately induce
seizures with barbiturates.” Two case studies report
synergistic antidepressant effects of ketamine
anesthesia in ECT** Ostroff et al.” reported rapid
response in depressive symptoms in a patient receiving
ketamine anesthesia for ECT but not achieving an
adequate seizure. Findings from an open-label trial
suggested that ketamine anesthesia has an early
antidepressant effect during ECT than propofol
anesthesia. As the pychomimetic side effects are dose-
related, subanesthetic doses of ketamine with alternate
anesthetic agents is an effective augmentation strategy
for TRD*.A report on the use of sub anesthetic dose
ketamine augmentation with ECT shows that it speeds
theresponse rate”.

Routes of Administration

The IV route of administration (ROA) was used in the
first clinical report on MDD".Subsequent replications
have used the same ROA and dosing strategy (0.5 mg/kg
slow infusion over 40 minutes). Intramuscular
ketamine in the dose of 0.25 mg/kg was also found as
effective and safe as 0.5 mg/kg [.M.or 1.V, substantially
alleviating depressive symptoms within a few hours and

sustained for 3 days.”’McNulty et al” reported the
effectiveness of a single low-dose (0.5 mg/kg)
subcutaneous ketamine in hospice patients with
symptoms of TRD and anxiety and it was sustained with
a compounded flavored oral ketamine solution (40
mg/5 mL) that is not commercially available. De
Gioannis A etal™ suggested oral ketamine augmentation
for chronic suicidality in TRD. In a trial among hospice
care patients who received daily oral ketamine
experienced a robust antidepressant and anxiolytic
response with few adverse events and a response rate
similar to IV ketamine. But the time to response was
more protracted”. Intranasal ketamine trails report
rapid effects and minimal adverse effects”. Lara etal.
demonstrated clear and sustained antidepressant
effects of sublingual ketamine on mood, cognition and
sleep™.

Chirality

Ketamine is a chiral drug with R and S enantiomers.
Although commonly administered as a 1:1 racemic
mixture of (S) and (R) ketamine, S-ketamine(S-K) is
available for medical use in several European countries.
S-K has 34 times higher affinity to the phencyclidine
binding site of the NMDA receptor than R-ketamine(R-
K).**Other pharmacological differences are that the S-K
is 12 times more potentas an ACh antagonist,35 andhasa
2- to 3-fold higher potency for opiate receptors than the
R-K.* S-Kis also three times more potent as anesthetic
and two times more potent as analgesic than R-K”.In
equianalgesic doses, R-K is more psychotomimetic than
S-K***.Therefore, S-K is safer and more effective than R-
Kin TRD. Paul etal.” reported that S-K (0.25 mg/kg) may
be as effective as an antidepressant as racemic ketamine
(0.5 mg/ kg) and may not induce perceptual or mood
disturbances as does racemic ketamine. The enhanced
pharmacological potency of S-K suggests that use of this
isomer may reduce undesirable adverse effects without
altering its clinical benefit".S-K has potentially
important tolerability advantages over its racemic
mixture. After a subanaesthetic dose of R-K fifty percent
of subjects experienced anterograde amnesia while only
8% experienced this side effect with S-K"".Neuroimaging
studies have shown rapid recovery of cerebral functions
and increases in cerebral blood flow with S-K** *, S-K
showed better neuroprotective functions than its
racemic mixture in animal models of ischaemia and in
human cognitive laboratory experiments**,

Mechanism of Action

Ketamine's antidepressant effects have mostly been
explained in terms of its effects on the glutamate system.
There is a large body of preclinical literature on brain
glutamate function and depression “*. MDD has been
associated with low BDNF levels as well as with low
mammalian target of rapamycin (mTOR) expression ***
Ketamine has been found to increase mTOR



51,52

phosphorylation but not BDNF levels
Synaptogenesis in response to mTOR activation is
hypothesized to contribute to ketamine's acute and
sustained antidepressant effects *. Duman et al
**suggested that the ketamine at low doses increases
glutamate neurotransmission by both increased
glutamate release and increased AMPA receptor
expression and insertion into the synaptic plate. This
causes secondary increase in BDNF release, and hence
activation of extracellular signal-regulated kinases
(ERK) signalling which then stimulates mTOR a kinase
that controls protein translation and thus viaa complex
signaling path, leads to increased synaptic protein
expression (GluR1) and increased insertion and density
of synapses leading to increased structural connectivity
between neurons, particularly in the pre-frontal cortex.
However, in healthy volunteers, ketamine does not
appear to affect brain glutamate levels even during IV
infusion **. In mice, ketamine does not appear to activate
mTOR signaling *. Clearly more work is needed to
delineate the biological mechanism underlying
ketamine's antidepressant effects.

Another suggested mechanism is immunomodulation.
Ketamine is able to reduce inflammation, an effect that
could occur via inhibition of NF-kB or by preventing IDO
activation and the possible concomitant shift of
tryptophan metabolism toward neurodegenerative
metabolites”’.

The role of glycogen synthase kinase-3 (GSK-3)”, a
kinase that, interestingly, is also a target of mood-
stabilising agents, in the antidepressant effect of
ketamine is far from clear and more work needs to be
doneinthisarea.

Of interest, recent evidence has shown that the
antidepressant effects of ketamine were completely
abolished when female rats were ovariectomized, and
restored upon oestrogen and progesterone
supplementation, suggesting a critical role for gonadal
hormones.” This may be clinically relevant, as ketamine
has already shown sex-specific differences, both in rat
models of analgesia and catalepsy” and in human
studies looking at amnestic effects.”

Side Effects, Abuse Potential and Safety of Ketamine
Ketamine also known as “Special K” is one of several
“club drugs” thatis abused to induce a dissociative state.
Adverse effects of sub anesthetic ketamine infusion
include confusion, dizziness, euphoria, perceptual
disturbances, increased libido and elevated blood
pressure; these usually last for not more than 1-2
hours”. Berman et al. found transient cognitive deficits
and euphoria which returned to baseline within Zh
following the infusion’. Zarate et al. demonstrated
perceptual disturbances, confusion, elevations in blood
pressure, euphoria, dizziness and increased libido,

majority of which were ceased within 80 min after the
infusion®. Euphoria or derealisation/depersonalization

never persisted beyond 110 minutes. Murrough et al
reported significant dissociative symptoms and
elevated blood pressure in the ketamine group’.

Not much is known about ketamine’s safety when given
repeatedly at sub-anesthetic doses in depressed
patients.Chronic ketamine abuse has been associated
with cystitis“and bilary dilatation®. However ,Krystal
etal. commented that such findings in ketamine abusers
may overestimate the clinical risks of long-term
treatment®.Ketamine abusers often take multiple
substances, administer more frequent and higher doses
than needed to treat depression,“.Nonetheless, the
development of long-term ketamine treatment for TRD
would need to be accompanied by careful studies of its
safety.

Ketamine results in up-regulation of mTOR* in patients
with cancer and this may cause the acceleration of
tumor growth®. Further research addressing the safety
ofketamine in cancer patients with TRD is mandatory.

Despite the fact that most of the studies demonstrate
that the psychotomimetic effects of ketamine appear
transient, concerns regarding abuse could lead to the
therapeutic benefits being overlooked. These side-
effects when compared with those of monoaminergic
antidepressants may represent some advantage for
ketamine over existing therapies. Zarate et al.
commented that the misuse of therapeutically relevant
agents is not a new phenomenon in psychiatry and
should not preclude the trials as putative treatments *’

Neurocognitive Effects of Ketamine

The short-term effects of ketamine on neurocognition in
healthy volunteers have been studied extensively®™.
Ketamine appears to disruptinformation en codingthat
occurs during drug administration but does not impair
recall for previously learned information™””. Some
studies have found evidence for selective impairments
in executive functioning related to ketamine®*” while
other studies have found no impairments’”’, A large
review of possible untoward or prolonged events
associated with ketamine use in healthy volunteers
found ketamine to carry a very low risk of adverse
events ",

A critical initial observation regarding the
antidepressant effect of ketamine was the temporal
discordance between acute dissociative and
neurocognitive effects and improvements in core
symptoms of depression*"". Lower levels of baseline
neurocognitive performance, particularly processing
speed in TRD are associated with an increased response
rate to ketamine”,



This is potentially consistent with a model relating
BDNF or neuroplasticity to cognition and
antidepressant response to ketamine as the BDNF
functioning is linked to cognition’® and there is
association between a common single nucleotide
polymorphism in the gene coding for BDNF and
antidepressant response to ketamine as reported by
Laje et al”’. Ketamine results in selective disruption of
delayed recall for information learned directly after
administration of the drug. Acute reductions in
cognitive performance following ketamine carries
negative prognostic significance”. The influence of the
glutamate release inhibitor lamotrigine on the cognitive

side effects of ketamine was found to be non significant
75

Biomarkers and Clinical Predictors of Response to
Ketamine

Ongoing research is exploring the identification of the
biomarkers and clinical predictors of positive response
toketamine’*.Some significant findings are listed below.

Genetics

The 'Val66Met SNP' has been linked to impaired
trafficking/regulation of BDNF .Animal studies found
that Val/Val mice exhibited increased pre frontal cortex
synaptogenesis and antidepressant response to
ketamine. A recent study among TRD patients found that
the Val/Val BDNF allele were more likely to have an
increased antidepressant response to ketamine than
Metcarriers.

Functional Neuroimaging

Salvadore et al using magnetoencephalography (MEG)
demonstrated that higher pretreatment levels of rACC
activity correlated positively with the magnitude of
subsequent antidepressant response to ketamine”.
Studies suggest that high pgACC response to
emotionally salient stimuli, but low pgACC response to
increased cognitive demands, predicts antidepressant
response to ketamine. Pretreatment ACC activity may be
aputative biomarker of treatmentresponse.

Pretreatment Glx/glutamate ratio in the dorsomedial/
dorsal anterolateral PFC negatively correlate with the
improvement with ketamine. MDD patients who show
the greatest clinical improvement with ketamine may be
characterized by larger reductions in glial
concentrations. This hypothesis is supported by post-
mortem studies that found prominentreductions in glial
pathology in MDD patients. Thus, glial cellular deficits
may serve as unique targets for novel strategies in the
treatment of MDD.

Sleep Architecture

Decreased slow wave sleep is a prominent feature of
depression. Slow wave activity (SWA) and individual
slow wave parameters are sensitive markers of cortical

synaptic strength, thus serving as surrogate markers of
central synaptic plasticity. A recent study of patients
with TRD investigated the acute effects of ketamine on
depressive symptoms relative to EEG SWA, individual
slow wave parameters, and plasma BDNF. In this study,
early sleep SWA and BDNF levels increased compared to
baseline. Those patients that responded to ketamine
had changes in BDNF proportional to changes in EEG
parameters”

A significant positive correlation was found between
baseline delta sleep ratios (DSR) and reduced MADRS
score post-ketamine infusion®.Low baseline DSR scores
also predicted an improved response the following
week. These effects are similar to those seen following
antidepressant treatment in general, which normalizes
slow wave sleep and DSR suggesting that DSR may
reflectabiomarker of response to ketamine®.

Clinical Predictors

Krystal et al pointed out that subjects with alcohol
dependence (ADS) had fewer perceptual alterations and
decreased dysphoric mood during ketamine infusion®.

Same was also observed in healthy individuals with
family history of ADS. Also the MDD patients with family
history of ADS had a better short term outcome after
ketamine infusion. Genetic variation in the NMDA
receptor 2Agene has been associated with ADS, may be
potential genetic mechanism.

Future Directions

The clinical variables predicting good response,
maintenance of the good response and quick relapse
should be the focus of future studies. Trials with bigger
sample size, using active placebos, stereo isomers,
alternative doses and routes of administration,
examining the mechanism of action, biomarkers,
adverse effects, abuse potential of ketamine will give
more insight about the status of ketamine as an
antidepressant. Understanding the molecular pathways
through which ketamine exerts its antidepressant
effects would help in the development of novel
antidepressant agents that do not evoke the same
negative side effects of ketamine.
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