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Original Article

Psychiatric Morbidity in End Stage Renal Disease Patients on
Haemodialysis: A Case Series Study

Rohan Kalra'!, Govind S. Bhogale?, Narayan R. Mutalik?, Vinod A.*
Abstract

Background: End-stage kidney or renal disease (ESRD) is often termed the last stage of chronic kidney
dysfunction where in the kidneys are no longer in a position to function good enough to meet the needs of
daily life. The usual treatments for ESRD are dialysis or kidney transplant. These patients are prone for various
psychological stressors leading to various psychiatric illnesses. Present study was planned to find the psychi-
atric morbidity and the type of morbidity in patients with ESRD undergoing haemodialysis (HD).

Methods: A total of 40 consecutive patients diagnosed as having ESRD in dialysis unit of S.N. Medical College
and HSK Hospital Research Centre, Bagalkot were evaluated using M.LN.I. PLUS. Fischer’s exact and Chi-
square tests were used to check the association between two variables. Statistical analysis was done to get the
results.

Results: 42.5% of patients with ESRD had psychiatric morbidity where major depressive episode and dys-
thymia constituted 32.5% and 10% of the sample respectively. Study participants were in the age group of 18 to
65 years, 70% were males and 30% were females. Post haemodialysis complication of infection was most
common in 55% cases. But, none of the results were statistically significant.

Conclusion: Majority of ESRD patients do have some psychiatric morbidity commonest being major depres-
sive disorder followed dysthymia. A multidisciplinary approach is essential necessary which will definitely
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improve prognosis of these unfortunate patients.

Keywords: End-Stage Renal Disease; Chronic Kidney Disease; Haemodialysis; Depression.

Introduction

End-stage renal disease (ESRD) refers to a stage of
chronic renal dysfunction in which uremic syndrome
develops due to the accumulation of fluids, toxins
and electrolytes which are normally excreted through
kidneys. This may lead to death if the toxins are not
eliminated by renal replacement therapy, using either
the dialysis or renal transplantation [1]. The term
chronic kidney failure represents the process of
persisting significant irreversible decrease in the
number of nephrons and typically corresponds to
third till fifth stages in chronic kidney disease [2].

Haemodialysis (HD) is a physicochemical process
involving single pass of blood and dialysis solution
(dialysate) across a semi-permeable membrane. The
solutes move across the membrane by diffusion, but
water moves by ultra-filtration to reach a state of
equilibrium [3]. Those membranes act as molecular
size-selective filters and the size threshold is
dependent on the nature of the membrane.* It is an
artificial way of filtering blood which targets removal
of toxins and excess fluids from the blood where in
the blood is purified by an external artificial kidney
machine. Patients will have to spend 3 to 4 hours for
one haemodialysis session and needs 2-3 such
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sessions per week. Patients are often asked whether
they perceive any reduction in the energy levels, any
stressors leading to decrease in self-confidence levels,
doubtfulness about their future, guilt towards other
people in the family [5]. Levy introduced the term
“psychonephrology”, for such kind of mental health
problems associated with patients having chronic
kidney disease (CKD) with special reference to
psychiatric problems in patients suffering from
kidney disease, particularly those with kidney failure
undergoing maintenance dialysis or renal
transplantation [6].

For the sake of collecting the data to document
and characterize the patterns of CKD, a registry had
been set up in 2005 by the Indian Society of
Nephrology. The most common cause was diabetic
nephropathy followed by CKD of undetermined
aetiology and chronic glomerulonephritis in the
Indian Registry [7]. Chronic kidney disease (CKD) is
emerging to be an important chronic disease globally
possibly due to the rapidly increasing incidence of
diabetes and hypertension worldwide [8].

A study by Rajapurkar M, reported the incidence
of ESRD as 181 per million population in 2005 in
central India and prevalence of CKD ranging from
0.79% t01.4% [9]. According to GK Modi et al. average
crude and age-adjusted incidence rates of End stage
renal disease was 150 per million population in 2002,
143 per million population in 2003, 149 per million
population in 2004 and 163 per million population
in 2005 [10]. Of late, haemodialysis facilities are made
available at many district hospitals in India with the
help of many state governments. In addition all
government hospitals in big cities, metros and even
private hospitals are having such facilities. Therefore,
it may be important to study the psychiatric morbidity
in end stage renal disease cases on haemodialysis.
The department of medicine in our kumareshwar
hospital, Bagalkot, is having hemodialysis facilities
having 5 beds, from year 2005 onwards.

Psychiatric disorders are common among patients
with chronic kidney disease (CKD) and these include
depression, dementia, delirium, psychosis, anxiety,
personality disorders and substance abuse. The
commonest psychiatric disorder in patients with end-
stage renal disease (ESRD) is major depressive
disorder. The prevalence of depression in CKD
patients has varied widely in different studies and
different populations, using different assessment
tools [11].

Patients on HD are prone to emotional problems
possibly due to the chronic stress in relation to the
burden of the disease, restrictions in food intake,
financial limitations, impaired quality of life (QOL),

co-morbid chronic medical illnesses, medication
induced side effects, and fear of dying [12,13].
Haemodialysis is a life sustaining treatment for
patients with ESRD. This feeling of artificial life
totally depending on every haemodialysis session
could be acting as tremendous stress factor for
patients with ESRD. Sleep related disorders among
these patients are often related to disability, pain,
duration of dialysis treatment sessions, increased
creatinine and/ or urea levels and somatic complaints
like itching [14].

Chronic kidney disease patients on long term
haemodialysis are under enormous stress. Nature of
the stress could be physical, psychosocial, emotional
and/or economical. These patients have the
knowledge that they are on artificial life support,
which itself might lead to persistent fear of
dependency and disability. The investigator felt that
psychiatric co-morbidity, sometimes hidden behind
an array of vague symptoms could be affecting the
outcome of treatment modalities in these patients. It
is necessary therefore, to carefully assess the patients
undergoing haemodialysis and treat them holistically
to improve prognosis and quality of life in these
unfortunate patients. With this background in mind
the present study was undertaken.

Aims and Objectives

1. Tofind the psychiatric morbidity in patients with
ESRD undergoing HD.

2. Tostudy the type of psychiatric morbidity among
ESRD patients undergoing HD.

Materials and Methods

This study is on Psychiatric morbidity in end-stage
renal disease cases on haemodialysis who attended
the dialysis unit of S.N. medical college and HSK
hospital and research centre, Bagalkot.

Study Design

Descriptive cross sectional study.

Sampling

Patients with ESRD who are on haemodialysis.

Sample Size

M Rai et al. who conducted a study at state-run
tertiary care hospital in New Delhi, found the

RFP Indian Journal of Medical Psychiatry / Volume 1 Number 1 / January - April 2018



Rohan Kalra et. al. / Psychiatric Morbidity in End Stage Renal Disease Patients on 7
Haemodialysis: A Case Series Study

prevalence of depression in their study population
to be 47.8% [15].

Sample size calculation was done by Open Epi
trial version (2.3.1) software.

P=47.8%

Absolute precision =16%

Design effect=1

At 95% confidence level

Samplesize n=[DEFF*Np(1-p)]/ [(d?/ Z>
D+p*(-p)l

Sample size calculated = 38. So, a sample size of
40 was decided to be taken. All patients undergoing

hemodialysis and who satisfied the Inclusion and
Exclusion criteria formed the sample of the study.

*(N-

1-4/2

Inclusion Criteria

(1) Admitted for haemodialysis in the dialysis unit.
(2) Above 18 years and below 65 years of age.

(3) Undergoing dialysis more than 3 months.
(4)

4)Who gave written informed consent.

Exclusion Criteria

1. Patients who refused to give written informed
consent.

2. Critically ill.
Unconscious /Altered consciousness patients.

4. Un co-operative patients.

Procedure

The institutional ethical committee clearance was
obtained. The design and nature of the clinical study
was explained to the patients. Informed consent was
obtained from each patient who were included in
the study, after satisfying inclusion and exclusion
criteria. All the patients visiting the Dialysis centre
in the hospital during the period from 1* Jan 2014 to
31° July 2015 formed the sample of this study.

We used a specially prepared proforma which
included present history, past history, family history,
personal history, demographic details, illnesses
details and dialysis details. Later on general physical
examination and mental status examination was
conducted and relevant findings were noted. Then
each patient was given MINI scale by the investigator
to know type of illnesses if any. Further each patient
was examined independently by experienced
consultant psychiatrist to know psychiatric

diagnosis clinically. All the findings were tabulated
and results were obtained. Results of psychiatric
diagnoses on MINI scale examination were
tabulated. Statistical evaluation was done using Chi-
square test and Fisher’s exact test wherever
appropriate.

Tools for Assessment

M.I.N.I PLUS (Mini International Neuro-
Psychiatric Interview Scale): The Mini-international
neuropsychiatric interview is a short structured
clinical interview used by many researchers for
diagnosing psychiatric disorders according to DSM-
IV. It was designed for epidemiological studies and
multicenter clinical trials. It is very convenient for
administering and it requires less time than any other
diagnostic interviews like the Schedules for Clinical
Assessment in Neuropsychiatry (SCAN), the
Composite International Diagnostic Interview (CIDI)
or the Structured Clinical Interview for DSM-IV
disorders (SCID). MINI being a relatively brief scale,
is divided into different modules which correspond
to diagnostic categories such as major depressive
episode, dysthymia, suicide, mania/hypomania,
panic disorders, social phobia, post traumatic stress
disorder, alcohol and other psychoactive substance,
psychotic disorders, anorexia nervosa, somatisation
disorder, hypochondriasis and other anxiety
spectrum disorders including obsessive compulsive
disorder. It does not assess the personality disorders.
One can finish administering this instrument in
just1l5 minutes [16].

Statistical Analysis

Data was collected and tabulated using Microsoft
excel. Frequency and percentages calculated for all
quantitative measures. Mean and standard deviation
were calculated for qualitative measures. Chi- square
test and Fisher’s exact test were used to analyse
categorical values and check the association between
two variables. P value of <0.05 is considered as
statistically significant. SPSS 11 was used to process
the data.

Results

Total of the participants were 40 and males were
28 and females were 12 (Table 1). A large majority i.e.
35 (87.50%) patients belonged to married group. Out
of this only 14 (35.00%) had psychiatric morbidity.
As shown in Table 2 and Figure 1, in the present
study, 17 (42.50%) cases had some type of psychiatric
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morbidity. Only 23 (57.50%) cases were free of any
psychiatric problems as shown in Table 1. Major
Depressive episode (32.50%) was the major morbidity
followed by Dysthymia (10.00%). These results also
correlated with the clinical psychiatric diagnosis as
per the ICD-10. Even though 17 (42.50%) of cases did
suffer from psychiatric illness, all were having
depression related disorder and other type of
psychiatric disorders were absent. Socio-economic
status of the cases was assessed by applying

Table 1: Sociodemographic details

Modified B.G. Prasad 2014 classification. Table
number 2 reveals that majority of the cases belonged
to social class-II numbering 12 (30.00%) and social
class-I numbering 11 (27.50%). Thus totally 23
(57.50%) cases were from higher income group.
ESRD treatment of continuous long term dialysis
being quite costly was perhaps not affordable to
lower income group of social class-IV and social
class-V. Hence only 10 (25.00%) cases were from these

groups.

(N-40)

Variables Numbers (%)
Gender Male 28(70%)
Female 12(30%)
Age(in years) <=25 01(2.5%)
26-35 12(30%)
36-45 5(12.5%)
46-55 10(25%)
56-65 12(30%)
Education Status No Education 07(17.5%)
Primary Education 05(12.5%)
Secondary Education 13(32.5%)
College Education 08(20%)
Graduation and above 07(17.5%)
Family History of Present 1(2.5%)
Psychiatric Illness Absent 39(97.5%)
Family History of Major medical illness Present 2(5%)
Absent 38(95%)
Socioeconomic status 1 11(27.5%)
I 12(30%)
I 07(17.5%)
v 09(22.5%)
\% 01(2.5%)
Duration of Chronic Kidney Disease <=60 (months) 38(95%)
61-120 (months) 1(2.5%)
241+ (months) 1(2.5%)
Marital Status Single 2(5%)
Married 35(87.5%)
Divorced 1(2.5%)
Widow 2((5%)
Past History of Diabetes Present 13(33%)
Mellitus Absent 27(67%)
Past History of Present 25(63%)
Hypertension Absent 15(37%)
Dysthymia
10.00%

Major depression
32.50%

Fig. 1: Distribution of study participants
according to Psychiatric morbidity

RFP Indian Journal of Medical Psychiatry / Volume 1 Number 1 / January - April 2018
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Table 2: Distribution of study participants according to Psychiatric morbidity

Psychiatric Morbidity
Psychiatric Morbidity Number Percentage
Major Depressive episode 13 32.50%
Dysthymia 4 10.00%
Nil 23 57.50%
Total 40 100.00%

Table 3: Distribution of psychiatric morbidity in study participants according different variables

Variables Psychiatric Morbidity Chi Square P-Value
Major Dysthymia None Value
Depression
Gender Male 9(32.14%) 4(14.28%) 15(53.58%)
Female 4(33.33%) 0(0.00%) 8(66.67% ) X2=1.968 p=0.374
Age <=25 0(0.00%) 0(0.00%) 1(100.00%)
26-35 4(33.34%) 3(25.00%) 5(41.66%) X2=8.048 p=0.429
36-45 2(40.00%) 1(20.00%) 2(40.00%)
46-55 4(40.00%) 0(0.00%) 6(60.00%)
56-65 3(25.00%) 0(0.00%) 9(75.00%)
Socioeconomic 1 3(27.22%) 1(9.09%) 7(63.69%)
status I 4(33.34%) 2(16.66%) 6(50.00%) X2=3.208 p=0.921
11 2(28.58%) 0(0.00%) 5(71.42%)
v 4(44.40%) 1(11.20%) 4(44.40%)
\% 0(0.00%) 0(0.00%) 1(100.00%)
Educational Status No 2(28.58%) 0(0.00%) 5(71.42%)
Primary 0(0.00%) 1(20.00%) 4(80.00%)
Secondary 7(53.84%) 1(7.69%) 5(38.47 %) X2=8.327 p=0.402
College 1(12.50%) 1(12.50%) 6(75.00%)
Graduation 3(42.86%) 1(14.28%) 3(42.86%)
and above
Duration of Kidney <=60 13(34.22%) 4(10.52%) 21(55.26%)
Disease in Months 61-120 0(0.00%) 0(0.00%) 1(100.00%) X2=1.556 p=0.817
241+ 0(0.00%) 0(0.00%) 1(100.00%)
Marital Status Single 0(0.00%) 1(50.00%) 1(50.00%)
Married 11(31.42%) 3(8.58%) 21(60.00%) X2=6.476 p=0.372
Divorced 1(100.00%) 0(0.00%) 0(0.00%)
Widow 1(50.00%) 0(0.00%) 1(50.00%)
Discussion PL and Peterson RA in the year 2006 [11]. These cases

Prevalence of depression in ESRD cases has varied
widely according to different studies in the world.
Prevalence of Depression according to various studies
is as follows Watnik S-30%, O Amira-23.7%,
Aghanwa-25%, and it is reported much higher
according to studies by Zeb Saeed-70% and by
Pramiladevi- 72.7% [17-21]. If one takes dysthymia
as one of the chronic low intensity depressive
disorder then present study has got prevalence of
depressive disorders to be 42.50% (Major Depressive
episode 32.50% and dysthymia 10.00%). There was
no statistical significance. This is broadly similar to
the finding of M Raiet al. of 47.8% [15]. This was an
Indian study from New Delhi. The prevalence of
depression in CKD patient has varied widely in
different studies and different populations, using
different assessment tools as mentioned by Kimmel

of ESRD are basically from Nephrology department.
Hence few studies might have been conducted by
Nephrologists or Physicians and not by
Psychiatrists. This could be another reason for wide
variation in the prevalence of depressive disorders
in ESRD patients. Surprisingly, there was no other
type of psychiatric illness in this sample. Even
though, anxiety disorders were expected in these
cases because ESRD cases are chronic and there are
many stress factors like “dependency feeling” on
dialysis and its nature of artificial life support,
constant needs of physical and psychological support
by relatives and economical costs involved in each
session must be putting tremendous amount of stress
on these patients which could lead to anxiety and
related disorders. However, this study did not find a
single anxiety disorder case in the sample. An Indian
study by S.Kohli reported 87% of patients having
anxiety state [22]. Another study by Carmen M
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Perales Montilla et al. reported that anxiety state was
seen in 24.9% of patients [23]. In this present study,
anxiety symptoms or high suicidal ideas or history
of suicidal attempt and gross OCD symptoms were
not found in any of the subjects. However, study by
Macaron G et al. reported 37% of cases having
suicide ideas [24] and as per the study by
Epameinodas Lyros et al., obsessive-compulsive
symptoms were important aspect of their patients
[25]. Absence of any other psychiatric illness except
depressive disorder in this sample could be because
of less number of sample size in this study.

Majority of these cases were between the ages of
26 yrs to 55 years. But, youngest age group i.e <=25
yrs was only one patient which is expected in chronic
kidney disease (Table 1). Except this age group all
other age groups had almost equal distribution of
major depression. It may be that the youngest age
group patient is less mature to understand the gravity
of CKD and after the age of 55 years patients learn to
accept the reality of CKD and had less of depression
as reaction to their major medical problem of ESRD.
There was no statistical significance (Table 3). ESRD
is a chronic disease. It certainly has poorer prognosis.
Patients require continuous dialysis and they are on
artificial life support. Patients require constant
medical attention, caregivers’ cooperation and
support. Above all it is costly treatment over long
period of time. Thus ESRD is also one of those chronic
medical conditions where prognosis is poor like
myocardial infarction, various types of cancer,
especially of oropharynx and pancreatic, Parkinson’s
disease, HIV positive individuals, diabetes mellitus,
hypothyroidism and ESRD as mentioned in textbook
of medicine. Between 20% to 30% such patients do
have depression [26]. Present study found major
depression in many of the cases which is almost
similar to other chronic medical disorders.

The gender association on the type of psychiatric
morbidity affected was not statistically significant
as X*(2)=1.968, p=0.374. In other studies done by
Muhammed Anees and Pramiladevi also reported
more number of males as compared to females in
their samples [21,27]. In India usually males are given
more preference in giving continuous treatment of
any illness. This is more true of socially backward
areas like Bagalkot district where this study was
conducted. In addition, chronic renal disease may
be more common in males. These factors may explain
the preponderance of male patients in this sample.

We did not find any statistically significant
association between the educational status,
socioeconomic status, marital status, duration of
illness of the patients suffering from chronic kidney

disease and the psychiatric morbidity (Table 3).
However, one can safely say that psychiatric
morbidity in CKD must be starting early in the period
of ESRD. Future studies with more details of
subdivision of duration of CKD and presence of
psychiatric morbidity would throw light on this aspect.

Marital status perhaps protects from the
psychiatric morbidity if the married partner gives a
lot of support to the patient. It could also be argued
that having married increase stressors in terms of
marital responsibilities which may add to psychiatric
problem. Therefore, a definite comment cannot be
made from this study specially when the finding are
not statistically significant. In another study by Anees
M et al. there were also large majority of patients
numbering 77 (86.50 %) who were married which is
similar to present study’s figure of 35 (87.50%) [27].

One study by Jha V et.al, states that diabetic
nephropathy was commonest cause of CKD in India
[7]. Another study by Gupta R et.al, argued that CKD
is emerging to be important chronic disease globally
because of rapidly increasing worldwide incidence
of Diabetes and Hypertension [8]. Both these
conditions are known to increase psychiatric
morbidity and are also related to CKD. However,
definite comments cannot be made because there is
no statistical significance in this study regarding
these factors. Infections as a Post Haemodialysis
complications were present in 22 (55.00%) of the
cases studied. Out of these 11 (27.50%) had
Psychiatric morbidity and 11 (27.50%) had Nil
Psychiatric morbidity. Other complications were
absent. The results were not statistically significant
with X*(3)=1.125, p=0.29. Past history or family
history of either major medical illness or any
psychiatric illness did not have any association
with psychiatric morbidity. Still, 5 out of 13 cases of
diabetes i.e. 38.50% of diabetics with ESRD had
psychiatric morbidity of major depression. This little
higher figure in this study could be because these
patients were having both ESRD and diabetes
leading to increased psychiatric morbidity.

Limitations

The cross-sectional psychiatric assessment of the
patients limits explanation of causal relation between
psychiatric disease and end-stage renal disease. This
is hospital based study having small number of cases
as the study was limited to the patients attending the
dialysis unit of S.N Medical College and H S K
Hospital and Research center, Bagalkot. Results of
this hospital based study cannot be generalized to
entire population.
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Conclusion

ESRD is commonly said as the final stage of the
chronic kidney disease. It is not an uncommon
scenario where in a psychiatrist opinion is sought
for these patients especially on haemodialysis.
Patients are usually questioned about the restrictions
in the intake of fluids and meals, about symptoms
like itching, decreased energy, psychosocial stressors
like as loss of self-esteem, wothlessness,
hopelessness, guilty feelings towards members in the
family and any issues in the society. Present study
was planned with the objectives to know the
psychiatric disorders in patients suffering from end
stage renal disease. Present study is on small number
of subjects. There was no statistical significance in
any association studied. Hence definite conclusions
cannot be drawn. However, majority (42.5%) of ESRD
patients do have some psychiatric morbidity,
commonest being major depression found in 32.50%
of cases. However, prospective studies and
population based studies on this topic would be
highly useful. Though there was no statistical
significance this study suggested that there is a trend
of Psychiatric morbidity to be associated with higher
education and higher social class along with
presence of diabetes/hypertension in these cases. It
indicates a need for more studies in multiple centres
on large number of patients, findings of which may
guide clinicians to treat patients more effectively. A
multidisciplinary approach may be necessary in this
regard. It will definitely improve prognosis of these
unfortunate patients.

Abbreviations

ESRD-End stage renal disease, HD-
Haemodialysis, SPSS-Statistical Package for Social
Studies, CKD-Chronic kidney disease.
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Abstract

The Sensation seeking behavior is very common among adolescents as they most often desire for varied,
novel, complex and intense sensations and experience, and are willing to take physical, social, legal and
financial risks for the sake of such experience. The locus of control deals with the perception or belief about the
degree of control people have over the events occurring in their lives. The objective of this research study is to
identify the locus of control and sensation seeking behaviour among late adolescents. The sample comprised
of 100 students, 50 girls and 50 boys each, belonging to the age group of 16 -18 years from urban locality. The
tools used to assess locus of control and sensation seeking were Leven son’s Locus of Control scale and
Zukerman’s Sensation Seeking Scale respectively. The statistical analysis was done using Independent Sample
t-test. The Results indicated that there is no significant gender difference in the sensation seeking behavior
among late adolescents but there were significant gender differences with findings that boys were found to

have external locus of control.

Keywords: Locus of Control; Sensation Seeking; Late Adolescents.

Introduction

It was the social learning theorist Julian Rotter who
developed the concept of locus of control in 1966.
During this time, the dominant perspective in clinical
psychology was Freud’s Psychoanalysis, which
focused on people’s deep-seated instinctual motives
of childhood as determining activities. Rotter
however, believed that reinforcement helped to
modify the behavior [1]. He exposed through
reinforcements individuals got to know about the
causes of their actions, and these beliefs then lead
them what type of attitudes and actions they accept
in the future [2].

Locus of control is an incorporated in both the
Expectancy-Value Theory (1970) which was
developed by Martin Fishbein, andthe Social
Learning Theory (1954), which was developed by

Rotter. Both theories claim that reinforcements act to
make stronger the expectancy that an exact actions
or events will be followed by that same reinforcement
in the future [1]. On the other hand, once a
relationship is established between a behavior and
reinforcement, the absence of the reinforcement will
reduce or extinguish the expectancy. Expectancies
from exact situations to situations were generalized
that are perceived as similar or related. These general
beliefs and expectancies can influence a variety of
behavioral choices in many dissimilar life situations
[10].

“Sensation seeking” is defined as “the need for
varied, novel and complex sensation and experiences
and willingness to take physical and social risks for
the sake of such experiences”.Findings of new
studies on hazardous behaviors have shown a
consistent link between high sensation-seeking
behavior andengaging in risk-taking actions during
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adolescence [11-12]. An rising number of adolescents
and young people are fascinated by intense stimuli
and strong sensations [13]. Many youngsters have
proved that they have developed a sort of selfishness
to get gratificationineveryday lifeevents. The
threshold of gratification becomes increasingly
higher; the low capacity for pleasure makes many
youngapathetic, bored or incapable to be able to defer
the achievement of the desires.

Sensation-seekers are characterized by low
sensitivity to stimuli and therefore in need of high
levels of stimulationto maintain an optimal state of
arousal. To the extent that individuals need
sensations, they engage in behavior thatincreases the
amount of stimulation they experience, and they are
likely to take risks to that end. Data have indeed
highlighted that high sensation-seekers report
significant levels of violent behavior, abuse of illegal
substance, alcohol use and risky sexual behaviors [14-
16].

In recent years, sensation seeking isconsidered as
a personality trait, and it has led to the series of
studies on the physiological and temperamental
characteristics of sensation seekers.In this sense, this
personality trait has been described by Zuckerman
in his work on bio-psychological personality research
and is often related to biochemical reactions in the
brain. Within this conceptual framework,recent
studies have underlined that changes in sensation
seeking during adolescent development have been
hypothesized to be due to maturational changes in
the adolescent brain [17-19]. A survey of public and
private college students (aged 16-19 years) reveals
that there is significant relation between personality
and sensation seeking. In addition, risk-taking is not
found to be correlated to personality and sensation
seeking. Taking all these into consideration, this
study was planned.

Methodology

Aim
* To assess the gender differences in the locus of

control and sensation seeking behavior among
adolescent population

Hypothesis

1. There is no significant difference between boys
and girls in locus of control.

2. There is no significant difference between boys
and girls in their level of sensation seeking.

Methods

It is a cross-sectional study conducted at a tertiary
care teaching medical college and hospital in our
city. It was carried out during October 2016. The
study involved the distribution of study
questionnaire to the participants which included the
adolescentsstudying in 2" year Pre-University
Course in theBasaveshwar Science College, Bagalkot.

Participants

The participants for the present study were
selected using purposive sampling method from the
urban area in Bagalkot. Selection criteria for
participants required that they should fulfill the
inclusion and exclusion criteria.

Inclusion Criteria
1.  Agebetween15-18years.

2. Those who give written informed consent.

Exclusion Criteria

1. Not giving informed consent.

Instruments

1. Socio-demographic data sheet: It consisted of the
subject’s details like name, age, gender, year of
education, place.

2. Levenson’s Scale for Locus of Control: Locus of
control scale was developed by Levenson. There
are 24 statements pertain to general life outcomes.
Each statement has five point scale (Strongly
Agree - Strongly Disagree) [21].

3. Sensation Seeking Scale: Sensation Seeking Scale
was developed by Zukerman. Here in this study,
Zukerman’s Sensation Seeking Scale form V is
used. The scale consists of 40 items, which is
made up of the four subscales (disinhibition,
Boredom Susceptibility, Thrill and Adventure
Seeking, Experience Seeking) of a maximum of
10 points for each of the four subscales and it
takes a participant 12 to 25 minutes to complete.
Each question has two responses and
participants should mark the response relevant
to their opinion [22].

Ethical Considerations

Permission was obtained from the institutional
ethical committee where the study was conducted.
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Participants were informed of the study’s aims and
procedures so that they could decide if they were
willing to participate. The investigator explained
explicitly that students” responses would have no
influence on their further course of the study. Written
informed consent was taken from all study subjects,
before enrolment in the study. After takingthe
consent, the principal investigator gave them the
questionnaires. Data collection tools contained no
identifying information and thus kept individual
responses confidential.

Procedure

The participants were personally met and one of
the authors verbally explained the aims and method
of the research and how to complete the
questionnaires. After taking the consent to participate
in the study, socio-demographic data sheet was
distributed. Later, both the Levenson’s Scale for
Locus of Control and Sensation Seeking Scale were
distributed to the subjects individually at various
times. The subjects who were willing to participatein
the study completed both questionnaires. All the
instructions were given in simple language. After
completion of the assessment the tools were collected
back and the participants were thanked for their

Table 1: Descriptive Statistics (N-100)

participation. The scoring of each response sheet was
done as mentioned in the respective manual.

Statistical Analysis

The data were tabulated in Microsoft excel and
analyzed using SPSS software version 13. Results
were presented in narratives and tables. The obtained
results were analyzed using descriptive statistic and
independent sample t-test. Statistical significance
was assumed at p<0.05.

Results

The questionnaires were given to 110 students but
six girls and four boys did not give consent. Hence,
to fulfill the sample size, 100 students were included.
Sample included fifty girls and fifty boys. All were
from 12* standard (PUC-II) as per our study criteria
and were belonging to urban domicile. Mean age of
the students was 16.8 years (SD-1.25). Table 1
explains the mean, standard deviation(SD) and the
minimum and maximum values on the individual
parameters on both the scales used.

Variables Mean SD Minimum Score Maximum Score
Disinhibition 4.9 1.474 1 8
Thrill & Adventure 6.33 1.741 2 10
Boredom Susceptibility 3.85 1.459 1 8
Experience Seeking 4.65 1.395 2
Powerful to Others 27.07 4.632 13 36
Chance control 26.28 4.557 16 37
Internal control 29.66 5.578 14 -
Table 2: Gender differences in Locus of control
Locus of Control Gender N Mean SD t- value Sig.( p-value)
Powerful Others Girls 50 25.78 4.409 -2.886 0.005
Boys 50 28.36 4.530
Chance Control Girls 50 25.60 4.634 -1.502 0.136
Boys 50 26.96 4.421
Internal Control Girls 50 29.64 6.197 -0.036 0.972
Boys 50 29.68 4.946

As in Table 2, it shows that the girls and boys do
not differ significantly on chance control and internal
in locus of control scale as the p-value for chance
control and internal control are statistically
insignificant (p-value>0.05).We retained the null
hypothesis. But as seen in powerful others in locus

of control as the t-value of -2.886, which is statistically
significant with p-value <0.05. Hence the null
hypothesis is rejected and alternative hypothesis is
accepted that there is a significant gender difference
(boys > girls) with respect to powerful others in locus
of control scale.
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Table 3: Gender differences in Sensation Seeking

Sensation Seeking Gender N Mean SD t- value Sig.(p-value)

Disinhibition Girls 50 4.82 1.561 1.156 0.251
Boys 50 5.16 1.376

Thrill & Adventure Girls 50 6.14 1.412 1.092 0.277
Boys 50 6.82 1.483

Boredom Susceptibility Girls 50 4.08 1.738 -1.588 0.115
Boys 50 3.62 1.741

Experience Seeking Girls 50 4.48 1.403 1.221 0.225
Boys 50 4.82 1.380

Our hypothesis was stating that there is no
significant difference between boys and girls in their
level of sensation seeking. Now, Table 3 depicts that
t-values for disinhibition, thrill and adventure,
boredom susceptibility and experience seeking are
1.156, 1.092, -1.588 and 1.221 respectively and p-
value is not significant for any of them. This shows
that there are no significant gender differences with
respect to disinhibition, thrill and adventure,
boredom susceptibility and experience seekingin
sensation seeking scale. Hence the null hypothesis
is accepted.

Discussion

Adolescence is a period of transition between
childhood and adulthood that involves biological,
cognitive and socio-emotional changes. Social
Scientists who study adolescence usually divided
the adolescence into three stages such as early
adolescence, which covers period from about age 14
through 13; middle adolescence from about age 14
through age 18; and late adolescence from about 19
through age 22. A key task of the adolescence is
preparation for the adulthood.

Locus of Control refers to individual’s very
common and cross-sectional belief about what it
determines whether or not, the yare reinforced in
lifetime. Individual can be classified from internal to
external personality trait [1,2]. Previous studies have
suggested that affective execution is related to the
locus of control. Many studies have revealed that the
peripheral expectancies for locus of control are
positively associated to depressive tendencies. results
show that an external locus of control appear to be
positively related to a feeling of powerlessness,
alienation from self and work, and a tendency to avoid
challenge. Locus of control also seems evidently
associated to physical and psychological health
problems. People who had more internal locus of

control indicated less mental and physical health
problems and expressed less stress than those who
had a more external locus of control [3-8].

Previous studies reported of significant gender
differences with respect to powerful others with
evidence bearing on the division of control, in both
the sexes (M=16.65, t=12.41, p<0.001), in the chance
control (M=13.94, t=13.28, p<0.001), and on
individual control on the scale (M = 14.64; F = 4.86,
p< 0.05) [23]. These above results are partially
contrast to our study stating there is no significant
difference between males and females with respect
to two areas on the locus of control scale but our
study also say there is gender difference in powerful
others. In addition to that comparison with earlier
studies by using locus of control scale on psychiatric
patients, neurotic males had higher internal scale
scores than neurotic females. Paranoid males scored
higher on the powerful others scale than paranoid
females [24].

As per the study done by Levenson [25], analyses
of scores on the internal and chance scales indicate
that neither the effect of activism nor that of the
activism plus ideology interaction is significant.
However, the effect of ideology approaches
significance. Compared with the liberals, the
conservatives tended to score higher on the internal
scaleand lower on the chance scale. The factorial
analysis of scores on powerful others scale show there
are no main effects, but the predicted interaction is
significant with p <0.05 [25].

The theory of individual differences in responses
to the experimental situation of sensory deprivation,
and the consistent work of early 1960’s is based on
the idea of Zuckerman’s sensation seeking which
showed that individual differences in optimal level
of stimulation and arousal and the difference was
measured using Zuckerman questionnaire, which
developed to examine the traits of sensation seeking
by using sensation seeking scale (SSS). The four sub
factors in this scale were thrill and adventure seeking
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: aspiration to engage in games or activities involving
in physical danger or risk, experience seeking:
aspiration to look for new experiences through the
mind and senses by living in a out of the ordinary
life style, boredom susceptibility: an hatred towards
repetitive experience of any kind, everyday work, or
even dull or predictable individuals etc,
disinhibition: wish to disinhibit and individual’s
behavior in the society by drinking, partying and
seeking variety in sexual partners etc [20].

As per previous studies regarding the SSS scale,
in order to determine how each sample group differed
in the Sensation-Seeking Scale V (S55-V), it is
theorized that the students should measure higher
regarding sensation-seeking given their interest in
high-risk recreation. Based on the results, there is a
significant difference between the two sample groups
on each of the sub-scales of the SS5-V [26].

But, in the present study, we did not find any
significant gender differences with respect to
disinhibition, thrill and adventure, boredom
susceptibility and experience seeking. Studies
conducted in the Europe, USA, China and Australia
have all reported higher average scores in males than
females on three of the four subscales on sensation-
seeking scale, namely, Disinhibition (Dis; favorable
attitudes to uninhibited social interactions), Thrill
and Adventure Seeking (TAS; interest in physically
challenging activities) and Boredom Susceptibility
(BS; dislike for repetition and predictability), but not
difference was found on Experience Seeking (ES;
interest in low-risk, novel experiences) [28,29]. Males
also have higher average scores than females on few
measures of risk-taking that could lead to damaging
or undesirable outcomes [30].

A meta-analysis by Cross et.al., investigated
whether gender differences in sensation-seeking
have changed over the past years. They found that
gender differences in total SS5-V scores have
remainconstant across years, as have gender
differences in Boredom Susceptibility and
disinhibition.

Whereas the gender difference in Thrill and
Adventure Seeking has declined attributing this to
outdated questions on this sub-scale or changes in
social norms. Their study results supported the view
that male and female differ in their propensity to
report sensation-seeking characteristics, while
behavioral manifestations of sensation seeking
change over a period. Gender differences in
sensation-seeking could imitatehereditarily
predisposed interacting with socially transmitted
information [31].

Conclusion

The present study aimed to determine whether
male adolescents involve in a considerably level of
high-risk recreational activities, would differ with
regards to sensation-seeking. Our study found
significant result. As per our study hypothesis, the
findings of this study state that there are no such
gender differences in chance control and internal
control but in powerful others on locus of control
scale, there is significant gender differences with boys
showing more of external locus of control. Most of
the findings in the literature are in favor of this
finding. In modern society, men and women are still
viewed as different but equal. Consequently, the
corroboration for gender differences in LOC may no
longer be pertinent, so that gender differences in LOC
might no longer become visible in a modern people
or may now be moderated by an unnoticed variable
[27]. The results of the study show that the boys are
more external and influenced by others than girls in
powerful to others compare to chance control and
internal control. However, it was highly limited in
its ability to accurately represent, or be representative
of, the general population. This warrants studies on
larger sample size.
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Abstract

Human behaviour is the response of the individual to various stimuli. Work behaviour is the formal
behaviour one uses in the place of work. Behaviour can range from normal or eccentric to abnormal types
depending on the situations and circumstances. Employees often come across various types of abnormal work
behaviour like counterproductive work behaviour, sexual harassment in the workplace and verbal abuse.
These not only produce a decrease in work efficiency but also create a high level of anxiety and both mental as
well as physical stress among the employees. They may even feel depressed, resign from the job or commit
suicide. Intervention is needed when the behaviour is creating some problem within the individual or to
others. Management depends on the individual matters as well as the severity of the abnormal behaviour. All
these issues have been discussed in detail including their practical management.

Keywords: Human Behaviour; Workplace; Management.

Behaviour is the range of activities and gestures
made by an individual that change its relationship
to its environment. It is the response of the individual
to various stimuli either from the within or from the
external environment or both [1,2]. The nervous
system and the endocrine system are believed to be
responsible for human behaviour [3].

Work Behaviour

Work behaviour is the behaviour one exhibits in
the place of work or employment and is usually more
formal than the behaviour at other places. This
generally depends on the job profile and varies from
profession to profession. For instance, a
photographer would usually have more flexibility
in the work behaviour than a doctor. People usually
remain more careful about how they behave among
their colleagues as many actions made carelessly can

be perceived by others as serious or inappropriate
and create displeasure in the work environment [4,5].

Counterproductive Work Behaviour

Counterproductive work behaviour is a type of
work behaviour. These are the acts that employees
have against the organisations that do harm or violate
the work production. Even individuals do not
recognise this behaviour and seem normal to them.
Few examples of counterproductive behaviour are
passive actions such as not working to meet date
line or faking incompetence [6].

Violence by Colleagues and Superiors:

Sometimes employees are harassed by colleagues
and superiors while working. A variety of abusive
behaviours is demonstrated against victims to
interrupt their work, get their work done and stay in
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their current employment. The interferences that the
perpetrators employ are: stocking, harassment and
sabotaging the victim so that they cannot get to work

[7].

Boredom

Jobs that require individuals to do the same task
on a daily basis can lead to boredom on the work. It
could result in unfavourable work practices such as
frequently missing work, lack of concentration or
withdrawal from the task that the person was hired
to do leading to a decrease in work efficiency [8].

Other Counterproductive Behaviours

Often people come across various other forms of
counterproductive behaviours in their workplace.
These are: ignoring people at work, working slowly
when the work needs to be done fast, refusing to
help their colleagues, refusing to accept a task,
showing less interest in their work, showing
destructive behaviour against their colleagues and
not appreciating their colleague’s success [9].

Sexual Harassment in the Workplace

Sexual harassment occurs when one individual
either a male or a female takes a sexual interest in the
other person while at work and try to exploit him or
her. It could lead to the feeling of insecurities and
pressures to leave the organisation. Studies also
showed that sexual harassment could lead to people
feel depressed, result in high level of anxiety and
mental as well as physical stress [10].

Verbal Abuse

Verbal abuse indicates some form of mistreatment
using an oral expression [11]. Verbal abuse includes
the following: anger with abusive words, accusing
and blaming, countering, judging and criticising,
name calling, ordering, threatening, age
discrimination, bullying, emotional abuse, hate
speech, social rejection and so on.* Verbal abuse
creates emotional pain and anguish. The person
abused verbally for long period may succumb to any
stress related illness.

The victims may even develop clinical depression,
post-traumatic stress disorder and other forms of
anxiety disorders. It can reduce the productivity in
the workplace affecting the quality of work,
turnovers, and even may lead to the resignation of
the employee. Despite being the most common form
of abuse, verbal abuse is generally not taken seriously

as there is no visible proof [13].

So naturally, the question arises what is normal
behaviour then? In general, “‘normal’ refers to a lack of
significant deviation from the average. It not only
varies from person-to-person [14] but also depends
on time, place, and situation - it may change along
with changing societal standards and norms. On the
individual level, persons who suffer from psychiatric
disorders may present with behavioural
abnormalities. In severe cases, people who violate
social norms, such as criminals, invite a punishment
from others in the society [15,16]. At the same time
nobody wants to be labelled as sick or abnormal.
Most people want to be normal so that they canrelate
to society at large [17]. Since being normal is generally
considered an ideal, there is often pressure from
external sources as well as from people’s intrinsic
desire to feel included.

Before labelling somebody abnormal eccentricity
should be ruled out. In contrast to normal behaviour,
eccentricity is not the quite common ways which
individuals in society follow to solve given problems
and pursue certain priorities in everyday life.
Eccentricity is often associated with genius,
intellectual giftedness or creativity. Eccentric
behaviour may be the outward expression of their
unique intelligence or creative impulse [18].

Management

Corrective Measures & Lifestyle Issues

After assessing the relationship between
behaviours and health outcomes, studies have
established their role in both morbidity and mortality
of individuals [19,20]. These studies have indicated
towards seven features of lifestyle which were often
associated with lower risk for diseases and thereby
extending active lifespan [21]. These are avoiding
snacks, eating breakfast regularly, exercising on a
regular basis, maintaining a desirable body weight,
moderate alcohol intake, not smoking, sleeping 7-8
hours per night. The quality of life should be
improved by promoting good health and avoiding
all types of addictions.

Promoting Positive Mental Health

At least one counsellor should be there in the
workplace or office who will deal with day to day
issues where a personalised approach is required.
Presentations should be arranged on a regular basis
on various topics like time management techniques,
how to cope with stress in workplace, yoga and
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meditation practices [22]. To promote positive
physical and mental health the importance of
recreational activities cannot be ignored. There
should be space and arrangement for various
recreational activities in the office or workplace.
Employees should be taught to keep aside some time
daily for his/her personal purpose only. All these
are required to create a relaxed working environment
for the employees [23].

Recognition

Recognising positive and productive behaviour
at the workplace can be done using job analysis.
Feedback may be given according to the performance.
This method gives others a better understanding and
evaluation of a typical duty they are looking for.
Rewarding the productive behaviour increases the
performance further [24].

Counselling

Personal conflict leads to disappointment and
dissatisfaction in work leading to lowering of
effectiveness. Counselling may be definitely helpful
in these cases. If organizations cannot afford to
appoint counsellors, staff can be trained by
professional counsellors to manage and deal with
personal issues effectively with a non-directive
approach. To perform the role of a counsellor the
person should be a good listener who will listen to
with the understanding of the problem [25].Simply
being able to communicate one’s feelings to a
concerned and active listener is enough to relieve
mental disturbances and may facilitate a person to
go forward towards a problem-solving frame of mind.
Ventilation may help upset employees and workers
to cope with their problems [26].

Counselling by professional counsellors with
expressing sympathy and empathy to the person
concerned increases its effectiveness. While
sympathy is an expression of understanding and
care for someone else’s suffering, empathy is the
ability to share someone else’s feelings or experiences
by putting oneself in the shoes of another.

Conflict Resolution

Conlflict resolution at work is important to resolve
any issue that arises at work among team members.
Conflict resolution or reconciliation is the process
and the technique used in facilitating the peaceful
ending of conflict and grievance. Few group members
may attempt to resolve group conflicts by actively
communicating information about their conflicting

motives or ideologies to the rest of the group and by
engaging in collective negotiation [27]. Handling
these issues appropriately helps decrease harmful
influences of all types of conflicts by bringing back
integrity, building success in the workplace and
restoring efficiency. Resolving conflict allows all
disagreements to be fixed in a way that is beneficial
to two or more individuals or the group [28].

Psychiatric Consultation

Abnormality in behaviour may occur due to
various psychiatric disorders [29]. Whenever it
becomes difficult to identify the cause of a particular
odd behaviour, psychiatric consultation may be
taken. If the psychiatrist diagnoses a disorder and
advises any treatment for that, it should be followed
appropriately to control the abnormal behaviour
pattern.
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Abstract

Neurological Soft Signs (NSS) are postulated to reflect functional disorders in selective areas of the brain.
Studies have reported that during the first schizophrenia episode higher total rates of NSS and motor problems
are already present. Schizophrenia patients and first degree relatives have more NSS compared to patients
with other psychiatric disorders and healthy controls. Whether NSS have a developmental origin or result
from some early acquired lesion remains to be decided. Genetic cause of NSS is suggested by studies that
indicate that NSS is increased in patients with a positive family history as well as in unaffected first degree
relatives of schizophrenia patients. A relationship between NSS and different subtypes of schizophrenia has
been observed. Studies indicate that NSS are associated with a more serious clinical course, escalated cognitive
dysfunction and unsatisfactory psychosocial outcome has been reported.

Keywords: Neurological Soft Signs; Schizophrenia; Brain Disorder; Genes.

Introduction

“Neurological Soft Signs (NSS)” or “Soft
Neurological Signs (SNS)” in schizophrenia have
been reported since the 19th century [1]. NSS
probably indicate the presence of functional disorders
in some brain areas and not diffuse brain dysfunction
[2]. The term “Soft Neurological Signs”(SNS) was
introduced by Bender who conceptualized it as a
“developmental lag”, akin to organic signs found in
psychiatric disorder in the aged, and defined SNS as
follows: SNSis not due to any postnatal neurological
insult that may leave residual neurological signs e.g.
severe head injury, intoxication, infection or tumor.
Grouping of SNS found in an individual should not
have a pathognomonic pattern of a kind that would
indicate one or more clearly localized structural
lesions, generalized encephalopathy or CNS
involvement [3]. Subsequent studies supported the

idea that NSS may be related to a specific deficit in
the function or anatomical regions of the brain[4,5].
NSS are mild, non-localizing, neurological signs that
are identified from deficits in performance in
domains such as sensory integration, motor
coordination, and motor sequencing. At the
beginning of the initial episode of schizophrenia both
medicated and treatment-naive patients exhibit
elevated rates of NSS and motor abnormalities [6,7].
In addition individuals at high risk for
schizophrenia have elevated rates of NSS as
compared to controls. [8§] NSS have also been detected
in other psychiatric disorders like OCD, though rates
of NSS are significantly higher in patients with
schizophrenia [9].

Neurological abnormalities are traditionally
classified as “hard signs” (impairments in basic
sensory, motor and reflex behaviors not seen in
schizophrenia)and “soft signs”. (complex
phenomena of aberrations in motor activity,
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integrative sensory functions, sensorimotor
integration, and cerebral laterality) [10,11]. Soft signs
are traditionally organized into seven categories
including: 1) Integrative sensory dysfunction; 2)
Motor incoordination; 3) Impaired sequencing of
complex motor tasks; 4) Frontal release signs; 5)
Abnormal eye movements; 6) Memory impairments;
and 7) Cerebral dominance [12].

Over the last five decades numerous studies have
reported that patients with schizophrenia and their
first degree relatives have significantly more NSS
than healthy controls and patients with other
psychiatric disorders[13-16]. Prevalence of NSS in
schizophrenia range from 50% to 73%, compared
with 5% in controls. Positive symptoms tend not to
be related to NSS, whereas negative symptoms have
been related to soft signs that reflect frontal (motor
function) and parietal (sensory integration)
functions [13]. Cognitive performance is partially
linked with NSS, but is also influenced in a way
that soft signs are not by sociodemographic
variables such as age, education, sex, and
socioeconomic status [13]. NSS have been associated
with multiple clinical features of schizophrenia,
have been conceptualized as a vulnerability marker
for schizophrenia, and may represent a phenotype
useful in genetic studies. Although NSS are held to
have little localizing value, this is not entirely true;
for example, motor perseveration is associated with
damage to the dorsolateral prefrontal cortex [17,18]
grasp reflex localizes to the frontal lobes, and soft
signs have identifiable functional neuroimaging
correlates [16,19-20]. However, their value lies more
in that their presence indicates dysfunction within
the distributed neural networks that underlie
complex behaviors [11]. Thus, while most of the
primitive reflexes (e.g. palmomental, snout, and
glabellar reflexes) are not localizable, they do
indicate cortical deterioration or diffuse cerebral
dysfunction in patients diagnosed with
schizophrenia [21]. NSS may provide valuable
prognostic information, as they may be associated
with greater psychopathology, [22] more severe
cognitive dysfunction, [23] poorer treatment response
[24] and a high risk for the occurrence of tardive
dyskinesia [21].

Developmental Aspects

Pediatric neurologists widely consider NSS as
having a developmental origin. It is supported by
the evidence that a higher prevalence of Neurological
Abnormalities (NAs) in younger than older
children)[25]. These signs follow a maturational
curve, which reaches adult level atapproximately 8

years innormal individuals [26]. The increase in NAs
with age up to 8 years was thought to be the
consequence of the maturation of the CNS, as
dysfunction can be assessed reliably only when the
structure involved has become functionally active.
The maturation complete by 9 years [27]. Persistence
of these neurological signs after 9 years of age
indicates that there has been a “developmental lag”
in the process of developing complex integrative
function. Testing this hypothesis showed that when
children were divided into 2 groups above and
below 8 years, proportionately greater number of
signs was found in the younger age group [ 26]. But
all children previously shown to be having
neurological signs still had neurological signs of one
sort or other at follow up[28]. Further, the rate of
neurological signs still increased beyond the age of 9
yrs mainly in boys [27].

Another possibility for the origin of NAs is that it
results from some early acquired lesion i.e. it
represents a feature of brain damage [29]. One study
observed a significant excess of low birth weight for
gestation among males with NAs at the age of 7 [30].
Another study reported that schizophrenia patients
but not their siblings showed significantly more
obstetric complications compared to their respective
neonatal controls. However there was a lack of
significant relationship between NAs and obstetric
complications in the patient group, indicating that
besides perinatal events there are other determinants
of NAs in schizophrenia [31].

A third possibility is that NAs may be a heritable
individual difference based on reports of significantly
more NAs in the siblings [32] and first degree relatives
[15] of schizophrenia patients. These studies indicate
a higher rate of NAs characterizing a portion of the
offspring’s and relatives of schizophrenia patients
who are at a higher genetic risk of developing
schizophrenia. This is compatible with the view that
NSS reflect a familial transmitted alteration in
neurological process that constitutes a vulnerability
or diathesis to subsequent schizophrenia.

A number of neurological signs have been
described as occurring more frequently in children
with psychiatric disorders than in normal controls
[33-36]. Almost all studies have shown a relationship
between presence of these signs and age and 1.Q.,
and for a given age and 1.Q. occur more frequently in
boys. Many of these signs fail to discriminate between
problem and non problem children when such factors
are taken into account. However, even after taking
account of age, sex, and 1.Q), both dysdiadochokinesis
and dysgraphaesthesia are more frequently observed
in disturbed children [33].

RFP Indian Journal of Medical Psychiatry / Volume 1 Number 1 / January - April 2018



Suprakash Chaudhury et. al. / Neurological Soft Signs in Schizophrenia 25

Prevalence of NSS in Psychiatric Illnesses

Hertzig and Birch found that a high population of
psychotic patients had abnormal “soft signs”. These
studies were uncontrolled and did not take account
of current drug intake, raters were not blinded,
included patients with frank neurological disease,
and also listed hyperkinetic behavior as a soft sign
[22].

An excess of soft signs was found among patients
with schizophrenia and personality disorder, but not
in patients with affective disorders in a study of 65
random admissions to 3 adult psychiatric units, with
drug free period of 48 hours with 20 staff controls
[37]. Another study involved 298 consecutive
admissions under age 50, none of whom had organic
neurological disease or had been treated previously
with ECT, and were drug free for at least 10 days
prior to examination.

It was found both the schizophrenia groups, viz.
with Premorbid Asociality (adult schizophrenia who
had experienced marked personality difficulty in
childhood, characteristically being friendless, having
academic difficulties and narrow interests) and
Emotionally Unstable Character Disorder
(characteristically antisocially impulsive, who had
frequent but brief non-reactive mood swings), differed
from other diagnostic categories in having more of
dysdiadochokinesia, agraphaesthesia, mirror
movements, finger apraxia, disturbances of speech
and gait [38].

Primitive neurological soft signs like grasp, snout
and palmomental reflexes are present in a
considerable number of older people and in organic
and functional psychosis [39]. Higher frequency of
neurological signs have been reported in studies in
schizophrenic subjects as compared to other
psychiatric and non-psychiatric subjects [40,41]. A
review reported an average prevalence of 50-60 %
neurological abnormalities in schizophrenia
patients [13].

Genetic Basis of NSS

An early study showed that schizophrenics with
a positive family history manifested significantly
more neurological abnormalities than normal
controls, and the schizophrenics with no family
history were not significantly different from normal
or psychiatric controls on any of the measures. The
authors hypothesize that schizophrenics with a
positive family history constitute a distinct subgroup
with genetic contribution greater than the patients
without a family history [42].

Schizophrenia patients without positive family
history had an excess of primary signs (dysfunction
identified by a standard neurological examination,
lateralizing limb pyramidal signs and frontal release
signs) compared to normal controls. Both the
schizophrenic group with positive family history and
their first degree relatives showed an increase in
integrative signs (depends on integration within the
motor and sensory systems or between the motor and
sensory systems). These findings indicate that
different mechanisms produce the brain dysfunction
in familial and sporadic schizophrenia [43].

In 24 schizophrenia patients, 21 of their non-
schizophrenic first degree relatives and 29 normal
controls, the prevalence of neurologic abnormalities
in relatives was congruous to that among
schizophrenia subjects but significantly greater than
in controls. Based on signs of localizing motor system
abnormalities a marked difference was noted between
relatives and controls. On the basis of these results
the authors suggest that overt schizophrenia may
result from the combined operation of two
independent  familial factors, firstly
“psychopathologic” and secondly “neurologic” [32].

NSS was assessed in 58 DSM 111 schizophrenia
patients, their 31 healthy first degree relatives and
38 normal controls by two assessors blind to the
diagnoses using a standardized neurological
assessment procedure . Schizophrenia patients and
their first degree relatives showed more severe NSS
than the normal controls indicating that these signs
may be the result of a family related
pathophysiological process [44]. The lack of family
history data for other first degree relatives makes the
control of information variance due to illness
heterogeneity in terms of genetic loading difficult and
the possible influence of medication on NSS cannot
be completely ruled out.

Neuroanatomical and Neurotransmitter Abnormalities
and NSS

The “cognitive dysmetria” theory explained the
diversity of symptoms in schizophrenia by scattered
disturbance in the cortico-cerebellar-thalamic-
cortical circuit, [45] which may also be related to NSS
abnormalities[46]. Though the exact anatomical
localization of NSS is yet to be determined, the
“network inhibition hypothesis” posits a central role
to the interconnections among basal ganglia,
cerebellum, cerebral cortex and dopamine
neurotransmission which inhibit voluntary
movements [47]. 22qll Deletion syndrome
(22q11DS) occurs due to hemizygous microdeletion
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on the long arm of chromosome 22. The increased
prevalence of NSS in this syndrome is believed to be
due to catechol-O-methyltransferase COMT
haploinsufficiency, dopamine dysfunction, and
white matter abnormalities [48].

Demographic Variables and NSS

Age: Contradictory results have been reported by
studies of NSS and age varying from no
correlation[49], a negative correlation[50], while one
study reported a positive correlation with age [51].
However, most studies fail to give the age range of
their patient populations, and it may be the case that
the range is too narrow to adequately evaluate or
detect an age effect [12].

Sex: Conflicting results are reported by studies of
the relationship of sex with NSS. Few studies
observed no differences related to gender [49,51]
while others reported slightly more [12,22,52] or
significantly more [37] neurological impairment in
males.

Education: A significant correlation between
educational level and soft neurological signs in
schizophrenia was demonstrated [44]even after
controlling for age and sex [53]. A possible
explanation for this relation may be that NSS may be
evidence of an early cerebral insult as the resultant
CNS dysfunction may lead to poor educational
attainment even before the illness. Another argument
is that lower education is an index of poor socio-
economic status which is more likely to expose these
patients to infections and deficiencies in early
childhood [53].

Race and Ethnicity: Caucasian patients and controls
have lower prevalence of neurological impairment
[12,23, 54], and cognitive/ perceptual neurological
abnormalities [55] compared to African-American
patients and controls.

Temporal Stability of NSS

There has been very little attempt to assess the
temporal stability of NA across time, with few
exceptions, especially in child psychiatry literature.
Examination of a group of children for NSS after a
few years revealed a reduction in the frequency of
NSS in older children, which was attributed to
neuronal maturation. However, the number of
children with two or more NSS did not differ
significantly at the two time points. Stability of
positive findings was highest for speech, followed
by coordination and double simultaneous
stimulation [56]. Since the consistency of signs was

directly related to chronological age and maturity,
the instability in neurological signs over short term
was more likely to occur in the most immature and
psychiatrically impaired children [26]. In sub-chronic
and chronic schizophrenia patients retested after 2-
10 months, 4 out of 6 patients initially equivocal for
the presence of neurological signs had demonstrable
signs, while 20 out of 24 patients initially positive
for presence of neurological signs remained so.
However, in acute group, 3 out of 4 patients who had
had equivocal signs had no signs of neurological
impairment at retesting [57]. Similar findings have
been reported by others [21].

No difference in NSS was found in inpatients and
outpatients with schizophrenia, groups that would
presumably differ in clinical states [52]. A five year
follow up study of schizophrenia patients [58]
observed a number of neurological abnormalities in
patients with a non-remitting course of disease and
in patients with genetic predisposition (with obstetric
complications). In another study moderate stability
of neurological signs from childhood to adolescence
has been demonstrated in the offspring of
schizophrenic patients [59]. A prospective study
comprising of first-episode schizophrenia patients
revealed that improvement in motor-related and
cortical neurological soft signs at six months, was
associated with improvement in psychopathology.
However, harder T signs tended to deteriorate [60].

Relation of NSS to Psychiatric Symptoms in
Schizophrenia

Till date, several lines of research indicate a
relationship between NSS and the pathophysiology
of schizophrenia. The base rate of NSS in
schizophrenia patients is approximately 60% [12].
As compared to controls higher rates of NSS have
been observed in first-episode, [6] as well as both
treatment-naive and medicated schizophrenia
patients [7] as well as individuals at high risk for
schizophrenia (e.g., schizotypal personality
disorder)[61]. Furthermore, there is evidence for a
genetic component to NSS, as family members of
schizophrenia subjects exhibit elevated levels of NSS
than matched control subjects [62].

Numerous studies have investigated the
relationship between NSS and schizophrenia
symptoms with ambiguous results. A relationship
of NSS with positive symptoms was reported by one
study [63] but not by others [49,64]. Similarly, an
association of negative symptoms and NSS was
observed in some studies [15,65], but not others.
[66-67].
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Relationship between NSS and Scores on Rating Scales

Partial correlations, controlling for duration of
illness, were used to test the relationships between
Baseline NSS ratings and Baseline BPRS subscale
scores, and subscale scores after treatment. At
Baseline, there were significant positive correlations
between levels of NSS and BPRS Positive and BPRS
Negative ratings, and a significant negative
correlation between NSS and the BPRS Psychological
Discomfort subscale scores. The pattern of results
after treatment was similar to that at Baseline: there
was a significant positive correlation between NSS
and BPRS Positive ratings and a significant negative
correlation between NSS scores and scores on the
BPRS Psychological Discomfort subscale but BPRS
Negative Symptoms were not significantly related to
NSS [8].

Relation of NSS and Clinical Variables at Different
Stages of the Illness

At initial presentation, no significant correlation
was found between the levels of neurological soft
signs and the levels of positive and negative
symptoms, affective symptoms and obsessive
compulsive symptoms, or measures of extra-
pyramidal signs. The picture is similar upon clinical
stabilization following medication .At the end of the
first year, a moderate correlation with negative
symptoms emerged. A significant correlation of motor
coordination NSS with a wider range of negative
symptoms was evident by the end of the second year.
There were also modest correlations with the global
HEN (The High Royd Evaluation of Negativity Scale)
[68] score and the negative symptoms subscale scores
of the PANSS. By year three, HEN subscales of thought
and affect showed significant correlations [69].

Relationship between NSS and the Psychopathology
and Course of Schizophrenia

Earlier studies observed a relationship between
NSS and different subtypes of schizophrenia, such
as chronic v. acute schizophrenia [57]and
disorganised v. nondisorganised schizophrenia [70].
NSS were also associated with total number of
psychiatric symptoms, [71] thought disorder, [51]
negative symptoms [15] and emotional stability [38].
In contrast some studies found no association
between NSS and positive symptoms, [49] or
paranoid/non-paranoid schizophrenia [52]. Other
studies have also characterized similar conflicting
results on relationship between NSS and
psychopathology in first episode psychosis. Few
studies reported an association between NSS and

total symptom severity and positive symptoms [63]
whereas others found no association with global
measures of psychopathology [72] or with positive
and negative dimensions of schizophrenia [64]. The
discrepant findings could be due to use of different
scales for detecting NSS. It has been suggested that
the correlation between total NSS and positive
symptoms may reflect attentional deficits secondary
to untreated symptoms[63].

The association between NSS and a more severe
and chronic form of schizophrenia has also been
investigated by examining patients at different stages
of the illness. This has been supported by the
association of NSS with young age at onset, a more
chronic course[57], longer index hospitalization
[37]and impaired premorbid functioning[38,49].
However, some studies failed to demonstrate an
association of NSS with age at onset, poor premorbid
functioning, number of hospitalizations in a 3-year
follow-up, and lifetime hospitalizations [49,57,71].
A majority of first episode studies have reported no
correlation between NSS and age at onset, [58]
duration of untre6ted psychosis [58,63], global
assessment of functioning [72], and occupational
outcome [73]. Itis possible that factors such as global
assessment of functioning and occupational outcome
are worse in more advanced phases of the illness,
and are therefore not associated with neurological
dysfunction in the early stages. On the other hand,
few studies have demonstrated an association
between NSS and both poorer premorbid social
adjustment [63] and duration of hospitalization [73].
The above mentioned associations may probably be
related to the fact that higher rates of NSS are part of a
more severe clinical picture, which probably could
explain the longer period of hospitalization; it is also
possible that this is reflected in longer pharmacological
therapy which may give rise to more NSS.

In conclusion, the studies reviewed confirm that
an excess of NSS is already evident in patients
suffering their first episode of schizophrenia and in
high-risk subjects without psychosis. Neurological
performance is worse in sensory integration, motor
coordination and sequencing, and in developmental
reflexes. These NSS are associated with male gender,
lower education, and a more severe clinical picture.
The NSS are not a consequence of antipsychotic drug
use, although first-episode schizophrenia patients
on antipsychotic treatment obtain higher NSS scores.

Neurological Soft Signs in Non-Psychotic First-Degree
Relatives

In schizophrenia patients, NA are frequently noted
but their pathophysiological importance remains
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elusive [4,55]. Family studies have consistently
demonstrated that nonschizophrenic relatives of
probands including parents [44,64], siblings [40],
and offspring [59] exhibit increased rates of NAs. A
high degree of correlation is seen within families and
ithas been claimed that the degree of genetic loading
for schizophrenia within the family may be a
determining factor [40,43,74].

Previous studies of MZ twins discordant for
schizophrenia [75-77] indicate that the non-
schizophrenic co-twins lie midway between
probands and healthy controls in the extent of NAs
detected. An association between obstetric
complications and NAs in both the probands and
their well co-twins [75], and non twin relatives [31]
has been reported. Based on the above it was
postulated that NAs in schizophrenia reflect the
impact of environmental agents in genetically
sensitized individuals, and that patients from MZ
discordant pairs are subject to greater environmental
effect than MZ twins from pairs concordant for
schizophrenia [31].

NAs have been divided into primary and
integrative subscales. Primary NAs include cranial
nerve signs, eye movement abnormalities,
lateralizing limb pyramidal neurology and frontal
release signs, which are caused by dysfunction that
can be detected at routine neurological examination.
Integrative NAs reflected dysfunction in the
integration of activity within and between the sensory
and motor systems, and include dysdiadokokinesia,
and the sequencing of complex motor acts, such as
the fist-edge-palm test. Primary NAs were elevated
in nonfamilial cases of schizophrenia, but not in their
well relatives.

In contrast to this, integrative NAs were elevated
both in probands and unaffected relatives in families
in which multiple members suffered from
schizophrenia. In view of the above findings it is
believed that environmentally induced neurological
damage results in primary NAs, while genetic loading
for schizophrenia is the cause of integrative NAs [43].

In accord, most studies have demonstrated that
biological relatives of schizophrenia patients have
elevated NSS than individuals without an immediate
family history [77-79] but some studies reported
opposite findings [80]. Additionally NSS severity
appears to be graded, with patients showing the most,
unaffected controls showing the least, and first degree
relatives falling in between[44]. The above findings
indicate that the origin of NSS is partly genetic, and
that such abnormalities may be intermediate
phenotypes, or endophenotypes [81].

Assessment of NSS

The clinical utility of direct examinations is a
function of useful information yielded per time spent
on the examination. There have been efforts made
towards optimizing clinical utility by improving
reliability and validity. Undoubtedly, the use of
reliable and valid neurologic test items will ensure
that the results of a specific test would inform
individual cases. Since individual tests have
insufficient power, aggregations of items have to be
used [82]. However, selecting item aggregations has
proved difficult. Few studies treat the neurologic
examination as unidimensional, working only if a
single summary score documenting the presence or
absence of soft signs[83-84]. Others problematically
divide items into “hard” and soft) categories [67].
Still others group items based on the effects of lesions
acquired after normal brain development. None of
these approaches are entirely satisfactory or well
supported. Different instruments devised for
assessment of NSS are as under:

1. Woodsscale [85],

2. Condensed Neurological Examination (CNE)
[44],

3. Modified Quantified Neurological Scale (MQNS)
(86],

Heidelberg Scale [71],

Cambridge Neurological Inventory (CNI) [87],
Neurological Soft Sign Scale [38],

Brief Motor Scale [88],

Neurological Evaluation Scale (NES) [4],

Extended Standard Neurological Assessment
Instrument [40],

10. Short NeurologicalEvaluation Scale (S-NES) [89].

A number of studies have used the NES in samples
of patients of schizophrenia. Scores obtained by
patients with schizophrenia and their siblings was
higher than those of normal controls on the Soft
Signs Total, as well as the Sensory Integration and
Motor Functioning subscales [40]. Additionally,
schizophrenia patients reported higher scores
compared to at risk patients, who in turn scored
higher than controls on the Soft Signs Total,
Sensory Integration, and Other Soft Signs[90]. The
Other Soft Signs subscale of the NES correctly
classified the maximum number of patients and
controls to their true group [23] indicating that
the Other Soft Signs subscale is particularly
sensitive in identifying individuals with
schizophrenia or a proneness to it. The S-NES
comprise of 12 empirically determined items of the
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NES that showed high agreement with the 26 items
in the original NES (sensitivity=96.3%,
specificity=100%) [89].

Conclusion

Much debate has centered on the relative
contribution of genetic and environmental factors
to the etiology of schizophrenia. Review of the
literature suggests that NSS are not a consequence
of antipsychotic treatment but may imply cerebral
dysfunction that needs further investigation, mainly
to understand the effect of genetic-environmental
contribution to neuro dysfunction in schizophrenia.
The base rate of NSS in schizophrenia patients is
approximately 60%[12]. NSS in relatives of
schizophrenia patients increases with the potential
genetic loading [43]. Further, the Total Soft Signs
score could be used to distinguish relatives with a
genetic vulnerability to schizophrenia from those
who were not[63]. The above suggests that the NSS
may identify a subject of being a “’gene-carrier”” for
psychosis. In contrast, the results of another study
suggests that NSS are not an indicator of genetic
risk specifically for psychosis[90]. Other causes of
NSS may be low birth weight [91] and obstetric
complications[31].

NSS have been associated with a worse clinical
course of psychosis, poor psychosocial
performance, and cognitive dysfunction
[38,49,72,92], suggesting a subgroup of patients
characterized by a more dire pathophysiological
process. Comparison of the prevalence of NSS in
patients with psychosis across various studies is
confounded by the fact that different scales (some
of which may not be published or validated) have
been used for assessment of NSS.

Studies conducted till date have several
limitations. The presence of significant effect
variability in few studies indicate that the average
effect sizes may not represent adequately the
underlying populations, which may include
important subsets of patients. The relationships
between NSS and potential moderators like age and
duration of illness will need further detailed
analysis. NSS are detected in a majority of patients
with schizophrenia and are similar to or may even
exceed the cognitive, psychophysiological and
neuro- anatomic findings as indicators of
schizophrenia. Additionally important queries
about the illness remain regarding prevalence of
specific soft signs, the sources of heterogeneity and
effect variability.
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Abstract

Neuropsychological assessment is perhaps the most important domain in neuropsychology. It allows for an
in-depth and comprehensive evaluation of various cognitive domains, development of strategies for remediation
and methods of management of neurobehavioral disorders. There has been constant advancement in the tools,
techniques, and area under study. Purpose of this article is to discuss issues related to neuropsychological
assessment approaches, tools, methodologies etc in this context, outlining the development of tests, role of
computer, and limitations. This paper examines the major body of empirical research on neuropsychological
assessment. It also provides recommendation for future research.
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Introduction

The discipline of neuropsychology, the applied
science concerned with the behavioral expression of
brain dysfunction, came from the parent disciplines
of Psychology and Neurology. Neuropsychological
assessment is a performance-based method to assess
cognitive functioning. This method is used to
examine the cognitive consequences of brain damage,
brain disease, and severe mental illness [1]. The
importance of these tests depends on the fact that
they often identify abnormality in the absence of
positive findings from sophisticated diagnostic
techniques like CT or MRI.

Approaches to Neuropsychological Assessment

There are three common modes of assessments in
neuropsychology. They are 1) behavioral neurology,
2) neuropsychological battery approach and 3)

individual centered normative approach [2,3]. The
behavioral neurology approach is quantitative,
individualized and non-structured. Often it seems
time consuming and comparison or generation of
main data is often difficult. The battery approach is
a structured approach to quantify cognitive functions
that can be subjected to both cross sectional and
longitudinal comparisons and offers the possibility
of generating mass data e.g. Halstead-Reitan Battery
(HRB)[4].The individual centered normative
approachisa path between the other two approaches.
In clinical neuropsychology these data is often
needed on a large number of subjects and frequent
comparisons is impracticable in most situations.
However, the battery approach is modified to suit
the requirements of the disease condition under
study. This led to the division such as fixed and
flexible approaches in the field of neuropsychological
assessment. Fixed or standard batteries have been
advocated by many neuropsychologists. Halstead
Reitan Neuropsychological Test Battery [4]
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Cambridge Neuropsychological Test Automated
Battery (CANTAB) [5] and Luria Nebraska
neuropsychological Battery (LNNB) [6] are few
known fixed batteries. However, in view of the
limitations of these tests, some neuropsychologists
are attracted towards flexible batteries [7,8].

Goals of Neuropsychological Assessment

Goals of any neuropsychological assessment
include 1) detection of neuropsychological
impairment, 2) monitoring changes and 3)
identification of specific disabilities. Ascertaining a
clinical diagnosis for a sub threshold level of
impairment may be difficult without the help of a
detailed neuropsychological assessment. Sometimes
neuropsychological assessments are very fruitful in
making a differential diagnosis. Once a baseline data
obtained which will serve two purposes such as
keeping it as a baseline data and the observations
obtained from the assessment can be disseminated
to the caregiver regarding the strength and weakness
of the index patient.

Developments in Neuropsychological Tests

Though the older tests are in practice widely, an
understanding regarding the newer tests and
instruments is unavoidable. Here we provide a brief
description regarding the newer tests or about
revisions that has been made to the older one.

Intelligence: The status of Wechsler Adult
Intelligence Test (WAIS-III) and its other versions
(such as WPPSI-1II, WISC-1V) are considered as gold
standard measure for intelligence [9-11]. But a
comprehensive assessment of intelligence only with
the help of WAIS-III has been criticized [12-14], and
led to the development of six factor model from the
WAIS-III and WMS-III, which includes verbal,
perceptual, processing speed, working memory,
auditory memory, and visual memory constructs [14].
In order to tackle the time constrains the use of shorter
forms of IQ tests such as Wechsler Abbreviated Scale
of Intelligence (WASI) are in use[15,16]. Test of
Nonverbal Intelligence (TONY) [17] is considered as
a substitute for Raven’s Progressive Matrices[18]. As
the construct of intelligence is difficult to assess in
children under the age of two years, Bayley Scale of
Infant Development (BSID) is often used to
understand the development of children. BSID was
revised (BSID-II) by adding new items and dropping
old one [19].

Executive Functioning: Executive functioning is
composed to four functions 1) volition; 2) planning;

3) purposive action and 4) effective performance [8].
The WCST is one of the unavoidable tests in the
assessment of executive functioning. Recently a
modified abbreviated form of administration by
giving only first set of 64 cards, known as WCST-64,
has been validated [20,21] Due to some practical
problems in terms of test cards and patient factors
Nelson modified the card sorting test (Modified Card
Sorting Test) [22]. Though it is a time saving the test
itis not comparable to WCST [23,24].

Another important test is Cambridge
Neuropsychological Test Automated Battery
(CANTAB). It assesses the subject’s visual memory,
visual attention, working memory, and planning. The
test consists of one screening test and 12 principal
tests [25] The test suffers from methodological issues
such as inadequate norms and its effects on certain
variables such as age, IQ and gender [26,27]. Eclipse
6 is the latest version of Cambridge Cognition’s
leading cognitive testing platform for academic
research, used to assess cognitive functioning over
30 CNS disorders such as Alzheimer’s disease,
Parkinson’s disease, ADHD, schizophrenia and
depression and cited in over 1200 peer-reviewed
publications.

Attention and Concentration: Comprehensive
Trail Making Test is used to measure attention, visual
scanning and executive functions, developed
primarily to address the shortcomings of original
TMT as it was lacking proper norms and increased
sensitivity to detection of separate cognitive
components [28]. Another test Paced Auditory Serial
Addition Test (PASAT) and its children versions
(CHIPASAT) measures working memory, divided
attention and information processing speed.
Children’s version is also available as computer
software. Trail Making Test can also be used to
measure attention speed and mental flexibility. An
oral version of the TMT is recommended for people
having problems in drawing [29,31].

Memory: California Verbal Learning Test (CVLT)
is used to measure verbal learning and memory which
was developed according to process model [32]. Its
revised form CVLT assesses both recall and
recognition of two word lists over immediate and
delayed memory trials. It has got children’s version
too known as CVLT-C. The test Doors and People
was developed to assess visual and verbal episodic
memory, including both recall and recognition[34].
Rey Auditory Verbal Learning Test (RAVLT) also
known as Auditory Verbal Learning Test (AVLT) is
used to measure learning and memory. Recently it is
translated to various foreign languages [35]. The
revised form of Rivermead Behavioral Memory Test
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was originally designed to detect impairment in every
day memory functioning due to neurological
impairment [36-38]. A lot of other tests also developed
or modified from its older version like WMS-III, [14]
and Ruff Light Trail Learning Test (RULIT) [39].

In conditions like mild cognitive impairement
(MCI) Clinical Dementia Rating (CDR) [40] and
Dementia Rating Scale (DRS) [41] can be
administered. Among these tests the subjects with
MCI may get a score of 3 on GDS and 0.5 on CDR
[42]. Where as in conditions like traumatic brain
injury (TBI ) scales like Galvenston Orientation and
Amnesia Test are considered to be the right to begin
with after detailed case history. There is a dearth of
indigenously developed neuropsychological test
battery that is suitable for Indian older adults to
assess cognitive function as well as decline, [43] and
the need for developing and validating cognitive
measures has been highlighted by several researchers
[44]. NIMHANS Neuropsychological Battery for
Elderly (NNB-E) has been developed and
standardized on Indian population[45]. Hindi
mental-status examination (HMSE) is a modified
version of MMSE and is validated for Indian
population [46].

Use of Computers in Neuropsychological Assessment

Computer assisted psychological examinations are
increasingly applied in health care. A major
advantage of use of computers in the assessment are
it is less time consuming and potentially more cost
effective, once it is standardized it assures reliability
and validity. In addition to these it enables precise
time, quality monitoring and analysis of results.
Though in many cases, validity and reliability of
many tests remains a matter of controversy and more
researches are needed. The following are some of the
tests that available as computer programs or software:
The Auditory Verbal Learning Test, The Five Point
Test, Trail Making Test (TMT), The Computer
Assisted Stroop Test, Complex Figure, The Poreh
Picture Naming Test, The Controlled Oral Word
Association Test (COWA), The Cleveland Card
Sorting Sorting tests, The QPSS Continuous
Performance Test.

Factors Affecting the Neuropsychological Assessment

Culture- Ethnicity and cultural background are
important factors in interpreting test performance.
[47-48] Minority members may score lower on some
tasks due to unfamiliarity with test-taking and
dissimilarities in cultural experiences and
expectations.

Education- Education has a marked effect on
neuropsychological test performance. For example,
the cutoff for “normal” performance on the Mini-
Mental State Examination may vary by as much as
eight points depending on the individual’'s
educational level[49]. The clock-drawing test, widely
used in clinical screening, is also affected by low
education. Education-specific normative data are not
available for most tests, and interpretation of test
results in individuals with unusually high or low
levels of education must be done with caution. It has
an important influence on cognitive test
performance[50,51]An effect of education on non-
verbal tests has also been reported in children [52].

Gender - Gender has consistent but minor effects
on neuropsychological assessment. Women tend to
perform better on tests of verbal memory than men([53]
and men evidence more decline than women on most
neuropsychological tests in the course of normal
aging [54] Gender effects are of modest magnitude
compared with the influences of age and education
on neuropsychological test performance [55].

Age- Aging affects several domains of
neuropsychological function, including fluid
intellectual abilities, complex attentional processes,
some aspects of memory, psychomotor speed,
accessing word knowledge, visuospatial skills, some
forms of abstract reasoning, and complex problem-
solving [56,57]. Age stratified norms exist for most
widely used instruments, although patients in the
extremes of old age (above age 75) are often
underrepresented in the normative sample, making
interpretation of test results in very old patients more
difficult.

Psychiatric disorders- Neuropsychiatric disorders
like anxiety, depression, psychosis, apathy, and
irritability all have an impact on the patient’s ability
to cooperate with testing and may directly affect
cognition. Anxiety and depression impair
performance on effort-demanding tests and have less
effect on tests of over-learned skills. Memory
complaints are common manifestations of depressive
disorders, and severe depression is commonly
accompanied by psychomotor slowing, impaired
attention, decreased cognitive flexibility, and poor
retrieval memory [58].

Substance abuse- Chronic alcoholism is associated
with deterioration in abstraction, visuospatial skills,
and problem-solving abilities [59]. A history of
excessive substance use must be sought and
integrated the interpretation of neuropsychological
test data. This is particularly important in the
evaluation of patients with histories of head trauma
because trauma is more common among those with
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substance abuse [60].

Flynn effect- Performance on mental ability tests
rising from one generation to the next is called “Flynn
effect”. The phenomenon has important implications
for clinical utilization of IQ tests [61]. Flynn effect
does apply to the Wechsler and Stanford-Binet tests,
as well as tests such as the Otis Intermediate Test of
Mental Ability and the California Test of Mental
Maturity [62]. Not only does the Flynn affect causes
published norms for Full Scale IQ to become
progressively less appropriate over time, but it also
causes different subtest norms to change at different
rates. Clinical neuropsychologists who use old
versions of IQ tests not only will overestimate IQ but
also will risk misinterpreting indicators such as
Verbal-Performance disparities and subtest profiles
[61].

Neuropsychological Methods Vs Other Methods of
Assessment: A Co-relational View:

Neuropsychology and neuroimaging both provide
information about the relationship between brain
structure and function, and thus attempts to
understand if the neural basis of cognition should
benefit from converging results obtained across the
two methods. However, serious attempts to integrate
the two methodologies face several challenges, such
as differences in basic paradigm designs [63]. Many
attempts have been made to evaluate the benefits that
can be derived from in-depth comparisons of
neuroimaging or functional neuroimaging and
neuropsychology, or focusing on the strengths and
weaknesses of the two methods [64]. Studies
conducted with this type of interdisciplinary
objective in mind are likely to be extremely valuable,
because they should provide new constraints that
motivate revisions and refinement to theoretical
models of human cognition in neuropsychological
assessment using event-related brain potentials [65].

Electrophysiological Methods: Two studies
examined ERP responses to the computerized version
of the Peabody Picture Vocabulary Test - Revised
(PPVT-R) [66] in 10-year-old children [67] and young
adults [68] and concluded that the results from the
PPVT-R supported the use of ERPs in the assessment
of receptive vocabulary levels. Historically, clinicians
have utilized evoked potentials for evaluating
sensory functions and neuropsychological testing
for evaluating cognitive functions, however, the
clinical implementation of it remains to be developed
fully. Language functions have also been assessed
using neuropsychological tests that are formatted for
computer presentation with simultaneous ERP

recordings and significantly correlating the two
measures [69].

Neuroimaging Methods: Neuropsychological
testing and structural imaging with X-ray computed
tomography (CT) or magnetic resonance imaging
(MRI) in major depression shows evidence of slowing
in motor and cognitive domains with additional
prominent effects on mnemonic function most
marked in the elderly [70]. Recently, functional
neuroimaging techniques, such as PET [71], fMRI
[72], and Magnetoencephalography (MEG) [73], have
provided a more direct link between cerebral and
cognitive aging [74]. Studies of cognitive recovery
after acquired brain damage in adults using
functional neuroimaging and neuropsychological
tests found males performing better on block design
and visual reproduction, and females performing
better on the California Verbal Learning Test (CVLT).
Across both sexes, block design scores correlated
significantly with right hemisphere M100 location,
with more anterior source locations associated with
better performance. CVLT scores were negatively
correlated with right hemisphere M100 source
locations, suggesting that MEG-based measures of
interhemispheric asymmetry may be related to
specific neuropsychological test performance
measures [75]. Comparative study of the
neuropsychological and neuroimaging evaluations
in children with dyslexia indicated significant
correlation between the two measures [76]. In yet
another study, neuropsychological test battery
sensitive to fronto-striatal system dysfunction and
CT scans were applied on patients with
schizophrenia indicating structural frontal
abnormalities in them [77].

Methodological Considerations of Neuropsychological
Assessment

Low reliability not only limits the sensitivity of
any individual test when it is used on its own for
clinical diagnosis or as a research tools but also sets
limits to the extent to which it can be expected to
correlate with other measures and its sensitivity
when it is repeatedly administered to detect changes
in ability [78]. Many of tests in both Cambridge
Neuropsychological Test Automated Battery
(CANTAB) and the International Study of Post-
Operative Cognitive Dysfunction (ISPOCD) batteries
seem to have test/re-test correlations that are
unacceptably low for use as research tools [78]. In a
review of eight common neuropsychological
instruments, most measures showed significant
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practice effects [79]. The instruments were Trail
Making Test, Stroop Color/Word Interference Test,
Grooved Pegboard, California Computerized
Assessment Package (CalCAP), Digit Span, Symbol
Digit Modalities Test, Rey-Osterrieth Complex Figure
Test (RCFT), Controlled Oral Word Association Test
(COWAT). However, small effect sizes on some
measures raises doubt on their clinical significance.
The greatest effect sizes were found on the RCFT
recall trials. Most other measures that had significant
changes had effect sizes within the .20 to .32 range.
The measures that failed to show significant practice
effects, including the direct copy of the RCFT Copy
trial, Word Reading trial of the Stroop, and the
CalCAP Choice Reaction Time 1 trial. All of the
measures that required some cognitive engagement
such as memory, strategy, speeded processing, or
divided attention showed some practice effects, while
the relatively straightforward overlearned tasks did
not. In sum, practice effects appeared to occur on
motor, psychomotor, attention, processing speed,
nonverbal memory, and executive functioning
measures. Test-retest correlations were generally
good in these instruments. In contrast to the above,
another study [80] reported better reliability with
Grooved Pegboard as their sample was somewhat
more heterogeneous. It has been observed that
sensitivity to diffuse neuropsychological changes
and ease/speed of administration make the Rey
Auditory Verbal Test a valuable tool in medical
rehabilitation settings [81]. Cancellation task have
traditionally been used to measure visuospatial
neglect but recently, such tests have also been viewed
as potential measures of executive function with good
convergent validity for all three executive
organization measures (mean inter-target distance,
path intersection rate, and a quantification of overall
path uniformity) [82]. The Brown Location Test (BLT)
designed to specifically measure visual memory for
location of identical objects (dots) has good internal
and alternate form reliabilities [83]. Factor analysis
of a brief test battery confirmed that BLT performance
is generally independent of verbal memory and global
intellectual abilities. BLT performance declined with
age, but there was no association between
performance and gender, education, or intellectual
functioning. In view of the favorable psychometric
properties observed during preliminary studies,
additional normative and validation studies in
healthy and patient populations are warranted.

In the future, neuropsychological assessment,
neuroimaging and electrophysiological methods
should be used in convergence in designing
rehabilitation programs and in monitoring the
effectiveness of such programs, assessing outcomes

and the success of rehabilitation treatments. New
guidelines, Specific training are needed as in

disability; ecological validity of tests; academic
programs for students with disabilities; specific
cognitive-behavioral interventions, government
assistance programs for individuals with disabilities.

Conclusion

Neuropsychology is one of those avenues where
the contribution from the mental health professional
is pivotal. Understanding and updating information
is unavoidable to a psychologist to excel .and this
ability to adapt to changes in techniques, ideas, and
patients served accomplishes its potential to be of
service to humanity.
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Non-Suicidal Self Injury and Suicidal Behaviour:
From Continuum to Dichotomy

Hemendra Singh

Abstract

The term non-suicidal self injury (NSSI) and suicidal behaviour are used under a continuum ofself harm.
NSSI, suicide attempts and suicide are distinct behaviours. NSSI may be considered to be prevalent along this
continuum in a place of lesser severity than suicide attempts. NSSI has been included in the Diagnostic and
Statistical Manual of Mental Disorders- as a condition that requires further examination.Frequency and history of
NSSI has correlated with future suicide attempts.While assessing for suicidal risk,history of NSSI and past
suicide attempt should also be considered for current and future suicide risk.

Keywords: Non-Suicidal Self Injury (NSSI); Suicidal Behaviour; Self Harm.

Worldwide, suicide is a major cause for concern.
According to the WHO: every year, almost one million
people die from suicide; a “global” mortality rate of
16 per 100,000, or one death every 40 seconds; in the
last 45 years suicide rates have increased by 60%
worldwide. Suicide is among the three leading causes
of death among those aged 15-44 years in some
countries, and the second leading cause of death in
the 10-24 years age group; these figures do not
include suicide attempts which are up to 20 times
more frequent than completed suicide [1].

Research suggests that more than 90% of suicide
victims and attempters had at least one current Axis
I (mainly untreated) major mental disorder, most
frequently major depressive episode (MDE) (56-87 %),
substance wuse disorders (26-55%), and
schizophrenia (6-13%). Comorbid anxiety and
personality disorders and concomitant serious
medical disorders are also frequently found, although
they are rarely the principal or the only diagnoses
[2-6]. However, there are other cases of suicide, who
donot meet any criteria of any underlying psychiatric

illnesses. Many times due to genetic vulnerability an
individual may develop either suicidal behavior or
psychotic breakdown or both may co-occur at a same
time.

Suicidal behaviour also meets characteristics
diagnostic criteria of like any other disorder, and it
had also been argued to be included in classificatory
system [7-10]. However, several concerns have also
been raised from researchers regarding inclusion of
suicidal behaviour as a diagnosis. Such as it could
be a symptom of an underlying illness, it may lead to
“Medicalization” of behaviours, and it may increase
liability for mental health professionals [10].

However, Non - Suicidal self injury (NSSI) has
been included in the Diagnostic and Statistical Manual
of Mental Disorders-5 (DSM-5) as a condition that
requires further examination [11]. NSSI is defined as
intentional damage of one’s body tissue without clear
suicidal intent, and usually performed to seek
immedjiate relief of psychic distress [12].

Initially NSSI was considered as a symptom of
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Borderline Personality Disorder (BPD), however,
current literature supports that NSSI is not a symptom
of BPD but it is also seen in individuals who are not
diagnosed with BPD and have other Axis I disorders
[13].

NSSI and, suicide attempts and suicide are distinct
behaviours [14]. NSSI may be considered to be
prevalent along a continuum of self-harm in a place
of lesser severity than suicide attempts [15]. The most
important distinction between NSSI and suicide is
that NSSI is intended to injure the body without
causing death [16]. Self-injurious behaviour is often
resorted to as a means of avoiding suicide [14].
Douglas et al. (2004) suggest that NSSI may at best be
taken as a symptom of distress which may lead to
suicide if not overcome successfully, since
approximately 60% of individuals with a history of
self-injury report that they were not considering
suicide [14].

Introducing NSSI as a distinct diagnostic category
appears as a welcome move in current psychiatric
practice. Researchers have found a link between self-
injurious behaviour and suicidal ideation and
suicide attempts in the future [17-20]. Research
suggests that as compared to individuals without a
history of non-suicidal self-injury, individuals with
a history of non-suicidal self-injury were over nine
times more likely to report suicide attempts; seven
times more likely to report a suicide gesture; and,
nearly six times more likely to report a suicide plan
[21]. In patients with psychiatric illnesses, frequency
of NSSI was also significantly correlated with
number of suicide attempts. Hence, It is clinically
relevant to screen an Individual for presence of NSSI
in past [22,23].

Many times an individual with NSSI may also
have suicide ideations and suicide attempts. Risk
factors and methods used for NSSI and suicidal
behaviors may not be exclusive. Hence, one can also
conceptualize the continuum of suicidal behavior as
anew term “Self Harm Spectrum Disorder (SHSD)”
with various dimensions where NSSI with
individual risk factors may be considered as mild
form, NSSI with Suicidal ideations with other risk
factors as moderate form and suicide attempts due to
various risk factors including NSSI as a severe form
of SHSD. This term might reduce the stigma attached
to suicidal behaviour.

However, one may argue the fact that many
suicide attempters might not have history of NSSI.
Hence it is clinically relevant while assessing for
suicide one should not rely only just presence of NSSI,
other multiple factors should be taken into risk
assessment and risk formulation. One should be

aware that SHSD of any types, from NSSI, NSSI with
suicide ideations or suicide attempts, should be
carefully evaluated for current suicide risk or risk for
future suicide attempts.
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Who am I? A Case of Gender Dysphoria

Kushal Tamuli!, Soumik Sengupta', Hemanta Dutta?, Baruah Aparajita’

Abstract

The field of sex and gender is extremely controversial and has contributed to a proliferation of terms whose
meanings vary over time and within and between studies. The term “gender identity,” distinct from the term
“sexual orientation,” refers to a person’s innate, deeply felt psychological identification as a man, woman or
some other gender, which may or may not correspond to the sex assigned to them at birth [1].Stein 1999 stated
that, “Someone who has the feeling that they are a different sex than the one that they were born - to some
extent” [2]. “Sexual orientation” refers to an individual’s physical and/or emotional attraction to the same

and/or opposite gender [1].

Keywords: Gender Dysphoria; DSM5; Psychotherapy.

Introduction

Gender dysphoria is a psychological diagnosis
recognized by the American Psychiatric Association
(APA). This disorder is marked by clinically
significant distress caused by a marked difference
between the individual’s expressed/experienced
gender and the gender others would assign him or
her. In 2012, the APA announced that the term
“gender identity disorder” would be replaced by the
more neutral term “gender dysphoria” in the latest
version of the Diagnostic and Statistical Manual of
Mental Disorders (DSM-V) [3]. DSM-5 has its own
chapter for Gender Dysphoria separated from sexual
dysfunction and paraphillias. The term Gender
identity disorder is replaced by Gender Dysphoria.

Case History

A 14 yrs old boy studying in ninth standard from
middle class family presented to our Out Patient

Department accompanied by his parents with the
chief complaints of withdrawn behavior, irritability,
decrease concentration and deterioration in his
academic performances for past several months and
depressed mood and suicidal ideation for last 2
months and suicide attempt by poisoning 2 weeks
back. Since the age of 5 yrs he thinks that he is
unfortunately born as male. He had a body of a male,
but from inside, he feels like a female. His thinking is
of a female character. He likes to play and spent most
of the time with the girls, when his elder sister plays
with her friends, he also thinks that he is also among
them. He preferred to play with toys like dolls,
kitchen items, etc. rather than car or truck. He does
not love to play outdoor sports like cricket and
football among boys. He loves to play indoor games
with his elder sister and her friends. He likes to dress
and make-up like a girl. He used to dress in frock
and a skirt and top like his sister mostly and prefer
to keep his hair style like a girl in a playful manner.

Initially there was no discouragement by his family
members for his cross gender behavior considering
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it to be a passing phase. But later when he continued
insistence on girl type activities and clothing, and
his wish to be a girl and to develop like a female
bothered his family members. Whenever, his mother
or elder sister tried to impose restrictions on these
activities, he would become angry and irritable. Later
he used to wear the female dress when he was alone.

In the school also he does not want to mix up with
the boys, he does not participate in the boys talk. In
the leisure time he usually stays in the classroom. He
only reveals his feelings to one of his best friend
whom he considers to be his boyfriend that he wants
to be a girl. He wished to have a long term
relationship with this boy but did not express it to
him or others and conceal his relationship as he was
afraid to be identified as a homosexual by the society.

As he attends his puberty and started developing
male secondary sexual characters like growth of facial
hairs, body hairs and enlargement of the testis and
penis, which was unwelcoming and embarrassing
to him. When he gets erection he does not feel good
and becomes uncomfortable. He wishes to cut his
penis at times. Gradually he started developing
depressive symptoms like lack of interest in
pleasurable activities, depressed mood, does not
want to go school, crying spells, decreased appetite
and suicidal wishes. He tried to commit suicide 2-3
times by poisoning. But by luck, he was taken to the
doctor in time and recovered.

There is a positive family history of psychiatric
disorder. His paternal aunt is having Schizophrenia
and elder sister is having OCD. Both are stable and
were onregular medicine. The patient had no history
of any substance abuse. There is no history of child
abuse. Personal history revealed apparently normal
developmental milestones with normal motor, social
and language development except for the girl type
activities and girlish behavior since early childhood.
On thorough physical examination, there were no
signs suggestive of hormonal dysfunction and
intersex on an expert assessment of physician.

On Mental status examination, he is preoccupied
with his biological sex and expresses the desire to
live like a female. He had depressed affect, suicidal
wishes, and contemplation of suicide. On assessment
there was no evidence of body delusion, effeminate
homosexuality or transvestism. The possibility of
Paraphilias and other disorders of sexual preferences
were ruled out. His laboratory investigations
(endocrine status) and EEG were within normal
range. His psychometric assessment was done and
his I.Q was found to be 100. Rorschach test revealed
depressive symptoms and no other significant
finding. Beck Depression Inventory suggests severe

level. He was diagnosed as a case of Gender
Dysphoria without the disorder of sex development
as per the diagnostic criteria of DSM-5.

Treatment focused on his depression and to save
his life due to the impending threat of suicide. He
was given SSRI (Sertraline 50mg/day) and
psychotherapy for strengthening his biologic sex
role as much as possible.

Discussion

The first case of Gender Identity Disorder was
described by Friedreich in 1830, although the
condition was not considered worthy of further
investigation until many years later. Patient with
gender identity disorder is convinced that his/her
own psychological gender is the opposite of his/her
anatomical sex [4]. Patient with a gender identity
disorder feel that they are trapped in the wrong
bodies. Male patients feel feminine from childhood
and often believe they were “girls’. But this belief is
not delusional in nature. The belief is always
consistent with their distaste of their own genitalia,
as in our case [5]. Male-to-female transsexuality is
1.5 to 3 times more prevalent than female-to-male [6-
9]. The prevalence of transsexualism in the
Netherlands is estimated to be 1:11900 males and
1:30400 females [10]. The estimates for the USA are
1:100000 for males and 1:400000 for females. No
definite figures are available for India [10].

GID is comorbid with a variety of other psychiatric
disorders, particularly mood and anxiety disorders,
at rates higher than those reported for comorbid
schizophrenia. It is not known if these disorders are
the psychological consequence of living with GID, if
they reflect shared vulnerabilities that need to be
examined in their own right, or if patients with GID
are at a non-specifically elevated risk for a variety of
disorders [11].

Several studies have shown that those with GID
who do present for treatment may have developed
additional, secondary diagnoses [12]. In case of our
patient also, patient had developed secondary
depression and significant suicidal ideations
following puberty, which was considered extremely
stressful life event by the patient. Early identification
and timely intervention may lead to the remission of
GID during childhood. If the disorder persists into
adolescence, there may be periods of remission but
usually it tends to be chronic in nature [13]. Our
patient is responding well to therapies attempting to
strengthen his biological sex role. His family members
were very supportive during the therapy process and
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considering his social circumstances, the patient also
tried to involve in the therapy.

Gender dysphoria patients are frequently difficult
disorder to deal with. An ongoing therapeutic

relationship is required for patients regarding his

distress so that the patient does not go to the next

level of treatment like hormone replacement or

surgical sex reassignment.
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