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induced psychiatric disorders; the results have been discussed.
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INTRODUCTION

In the era of scientific development, technological 
advances, cut-throat competitions, thriving for superior-
ity, and increasing lifestyle demands have made human 
population more prone to stressful disorders. Also, with 
the advent of media, the news of catastrophes and natural 
calamities across the globe has further increased the 
feeling of insecurity in human minds.

When we talk about stress in day-to-day life, we 
are not talking about disorders because presently it has 
become a part of life, which may reflect in the form of 
aging, but not as disorders. A disorder is said to be present 
when some of these stressors are continuously acting over 
a period of time and have started showing up in the form 
of certain symptoms/symptom clusters, which persist 
and reflect in work efficiency, mood, sleep, appetite.

There have been a number of studies that have 
evaluated the role of antioxidants, and that of oxidative 
stress leading to a variety of health problems including 
leukemia,1 thalassemia,2 ischemic stroke,3 hemodialysis,4 
myocardial infarction,5,6 rheumatoid arthritis,7 critical 
illnesses,8 and issues in postmenopausal women.9

Neurotic depression is one of the commonest psychiatric 
diagnosis in patients attending OPD of psychiatry depart-
ments and mental health facilities. The concept of neurotic 
depression has no uniform description. It probably denotes 
a type of neurosis with predominant depressive feelings.

Stress places an additional demand on the body, in 
terms of nutrition. In conditions of stress, there is an 
increase in adrenal production and mobilization, utiliza-
tion of vitamin and minerals, e.g., vitamin C, vitamin E, 
magnesium, potassium, and micronutrients, which further 
accelerates metabolism of proteins, fats, and carbohydrates 
and, as a result, produces quick energy to overcome stress.

To combat the biochemical changes that occur as a 
result of stress, there is the antioxidant defence in the 
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ABSTRACT
Introduction: Though there are a wide range of stress-induced 
disorders, depression forms the commonest stress-induced 
psychiatric disorder.

To combat the biochemical changes that occur as a result of 
stress, there is the antioxidant defence in the biological system. 
Secondary defence is by the nonenzymatic antioxidants like 
vitamin E (alpha tocopherol), vitamin C (ascorbic acid), and 
beta-carotene.

Therefore, the authors’ interest was aroused to examine the 
status of these antioxidants in the biological system of patients 
suffering from stress-induced psychiatric disorders.

Objectives: The study was carried out with following aims:

•	 To	find	out	whether	patients	with	depressive	disorder	have	
any differences in blood serum levels of vitamin A (beta-
carotene), vitamin C, and vitamin E in comparison with 
normal healthy control group.

•	 To	find	out	whether	supplementation	of	adequate	doses	of	
vitamin A (beta-carotene), vitamin C, and vitamin E leads 
to improvement in anxiety and depression and reduction in 
scores of the patients.

Materials and methods: Totally, 40 subjects in the age group of 
20 to 60 years, who attended psychiatric clinic of a private hos-
pital and who met inclusion and exclusion criterion of the study 
and consented for psychological evaluation and blood screen-
ings for detecting the serum levels of vitamin A, vitamin C, and 
vitamin E were included in the study. Approval was sought from 
the Institutional Ethics Committee for collecting blood samples 
from these subjects before and after vitamin A, vitamin C, and 
vitamin E supplements had been given for a period of 6 weeks.

Results: It was observed that patients with depression had 
significantly	lower	levels	of	vitamins	A,	C,	and	E	in	comparison	
with healthy controls. After dietary supplementation of these 
vitamins for a period of 6 weeks, it was observed that there was 
significant	 reduction	 in	 the	anxiety	and	depression	scores	of	
patients.	A	significant	increase	in	the	blood	levels	of	antioxidants	
was observed in patients except that of vitamin E.
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biological system. The primary defence is by enzymatic 
antioxidants like superoxide dismutase, glutathione 
peroxidase, catalase, nicotinamide adenine diphosphate, 
glutathione transferase and glutathione reductase, while 
secondary defence is by the nonenzymatic antioxidants 
like vitamin E (alpha tocopherol), vitamin C (ascorbic 
acid), beta-carotene, minerals, and trace elements like zinc.

Therefore, the authors’ interest was kindled to 
examine the status of these antioxidants in the biological 
system of patients suffering from depression and healthy 
individuals and examine whether supplementation of 
antioxidants leads to a change in their psychiatric status.

OBJECTIVES

In view of the above information and literature available 
on the subject, very little work has been done in India 
to explore the role of antioxidants in combating oxida-
tive stress in depressive disorder (neurotic depression). 
Hence, the study was carried out with following aims:
•	 To	find	out	whether	patients	with	depression	have	any	

differences in blood serum levels of vitamin A (beta-
carotene), vitamin C, and vitamin E in comparison 
with the normal healthy control group.

•	 To	 find	 out	 whether	 supplementation	 of	 adequate	
doses of vitamin A (beta-carotene), vitamin C, and 
vitamin E lead to improvement in depression and 
reduction in scores of the patients.

MATERIAlS AND METhODS

In order to fulfill the above aims, 60 subjects in the age 
group of 20 to 60 years who attended the psychiatric clinic 
of a private hospital in Jaipur and who consented for psy-
chological evaluation and blood screening to determine 
the serum levels of vitamin A, vitamin C, and vitamin E 
were included in the study. Approval was sought from 
the Institutional Ethics Committee for collecting blood 
sample from these subjects before and after the vitamin A,  
vitamin C, and vitamin E supplements had been given 
for a period of 6 weeks.

Totally, 40 patients suffering from neurotic depres-
sion and 20 healthy controls were included in the study. 
Patients attending the outpatient clinic of the hospital for 
treatment were included after obtaining informed consent.

Diagnosis of patients in the outpatient department 
of the hospital was confirmed as per the International 
Classification of Diseases X version (ICD-10) diagnostic 
criteria and specially designed pro forma was filled up.

Inclusion Criteria

All patients included in the study met the following 
inclusion criteria:
•	 Diagnosis	of	depression	as	per	ICD-10.

•	 Age	from	20	to	60	years.
•	 Matched	on	sociodemographic	data	(age,	sex,	educa-

tion, and economic status).
•	 Treatment	naive	for	last	6	months	or	diagnosed	for	

the first time.

Exclusion Criteria

Any patient meeting one or more of the following were 
excluded from the study:
•	 Any	chronic	physical	illness	(diabetes,	coronary	artery	

disease, chronic lung disease, cancer, etc.)
•	 History	of	drug	dependence
•	 Exposed	to	any	antioxidant	therapy	in	past
•	 Women	with	symptoms	of	postmenopausal	syndrome	

(hot and cold flushes).
Patients fulfilling the above inclusion and exclusion 

criteria were subjected to psychiatric and nutritional 
evaluations.	They	were	administered	the	Max	Hamilton	
Depression	rating	scale	(HAM-D)	to	evaluate	the	level	of	
depression, and the 24 hours recall method and food fre-
quency questionnaire were employed in order to ensure 
that patient consumed similar diet throughout the study 
period. Data were recorded at base time visit and after 
6 weeks. However, patients were clinically evaluated by 
the psychiatrist once in 2 weeks and the investigator was 
blinded to the psychiatric evaluation.

All patients were divided into two groups:
•	 Group I: 40 patients with diagnosis of depression.
•	 Group II: 20 normal healthy subjects chosen from 

caregivers of patients who were found to be not suf-
fering from depression on clinical evaluation by the 
psychiatrist.
Group I was further subdivided randomly into 

groups A1 (control) and A2 (experimental), with  
20 patients in each group. Patients in group A1 were 
given regular antidepressant treatment by the psychia-
trist, while patients included in group A2 were given 
similar doses of antidepressants and supplementations 
of vitamins A, C, and E in a capsule and tablet form. 
The antioxidant capsules included were 600 mg/day 
of vitamin A, 1000 mg of vitamin C/day, and 800 mg of 
vitamin E/day. Vitamins A and C were in the form of 
tablets containing 300 and 500 mg of each respectively, 
while vitamin E was in the form of capsule with 400 mg 
in each capsule. All of them were given twice a day at 
an interval of 12 hours.

Blood sample was drawn to evaluate the serum 
levels of antioxidants. The biochemical estimations of 
serum levels of vitamin A (beta-carotene), vitamin C, 
and vitamin E were done using the standard techniques.

Data were subjected to statistical evaluation.
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RESUlTS

Experimental group (group A2 patients with depression) 
and group III healthy controls were statistically com-
parable based on sociodemographic data, biochemical 
estimations, and their comparison with healthy control 
group is as follows.

DISCUSSION

As evident from Tables 1 to 3, it can be seen that blood 
levels of beta-carotene (vitamin A), vitamin C, and 
vitamin E are significantly lower in the experimental 
group in comparison with the healthy control. These 
findings have also been earlier reported. Psychiatric 
symptoms of vitamin C deficiency include depression, 
hysteria, and hypochondriacal symptoms. Research 
shows that depression can be eased out by the adminis-
tration of certain vitamins, which includes vitamin C.10

Depression scores have been reduced significantly 
in the group consuming antioxidant supplements for a 
period of 6 weeks (Tables 4 and 5). At the same time, it 
has been observed that postsupplement, the antioxidant 
levels in the blood have increased to a significant level in 
the experimental group, which was seen in accordance 
with the improvement in their clinical status (Tables 4 
and 5). The vitamin E levels have not shown significant 
increase in patients with depression. Antioxidants have 
also been found to be low in patients with schizophre-
nia11-13 and other psychiatric disorders.14

To the best of our knowledge, there have been very 
few studies that have shown a systematic comparison 
of pre- and postantioxidant status in stress-induced 
psychiatric disorders. Therefore, it is suggested that this 
should be replicated keeping the greater interest of the 
patients in mind.
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injuries can lead to long-lasting emotional disturbance 
and damage is a relatively recent realization. Many of 
the soldiers returning from the trenches of World War I 
were described as “shell shocked,” which now would be 
described as suffering from PTSD.

It was not until the 1980s version of the Diagnostic 
and Statistical Manual published by the American Psy-
chiatric Association that PTSD first entered the diagnostic 
nomenclature. This was a landmark development in 
that it implied that those debilitated by trauma were not 
simply “weak” but that the nature of the event had been 
taken seriously into account.1

Disasters have in common a collective social suffering 
that can lead to the onset of a range of adverse mental 
health outcomes, including serious posttraumatic psy-
chopathologies. According to the Diagnostic and Statisti-
cal Manual of Mental Disorders, fifth edition (DSM-5),2 
PTSD is a syndrome that develops after a person sees, is 
involved in, or hears of an extreme traumatic stressor. The 
person reacts to this experience with fear and helpless-
ness. The three most prominent symptoms of PTSD are:
•	 Persistent	reexperiencing	(intrusive	thoughts)	of	the	

traumatic event;
•	 Persistent	 avoidance	 of	 stimuli	 associated	 with	 the	

trauma or numbing of general responsiveness;
•	 Marked	alterations	in	arousal	and	reactivity	(symp-

toms not present before the trauma) as evidenced by 
the following: (a) hypervigilance, (b) irritableness,  
(c) sleep disturbance;

•	 Persistent	anhedonic	or	dysphoric	mood	states	and	
cognitions.
To make the diagnosis, the symptoms must last for 

more than a month after the event and must significantly 
affect important areas of life, such as family and work.2

Disaster and its consequent trauma are of two kinds: 
(i) natural disasters (flood, earthquake, etc.) (ii) and 
man-made (like, war, riot, rape, etc.). Studies3 indicate 
that impairment associated with man-made disaster, 
especially violence, is severe as compared with natural 
disasters and might lead to permanent emotional 
damage.

In December 2006, the government of West Bengal  
had given notice to the residents of Nandigram (East  
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ABSTRACT

Introduction: The present study purported to examine the 
posttraumatic stress disorder (PTSD) following the sociopolitical 
disaster of attempted eviction of residents of Nandigram, West 
Bengal, India, in 2007. The study compared the prevalence 
of PTSD in the younger group (YG) and older group (OG) of 
women in a selected sample, so that appropriate psychosocial 
intervention strategies could be formulated in future. Data were 
collected from 254 women, YG = 135, OG = 119, 1 month after 
exposure to trauma and from 247 women, YG = 130, OG = 117, 6 
months after the trauma. A General Information Schedule (GIS) 
and Impact of Events Scale (IES) were administered. The mean 
values, standard deviations (SD) of each group were calculated 
for scores on IES. Student’s t-test was used to calculate the 
significant difference between YG and OG; 1 month after the 
incident 59.06% revealed PTSD of moderate degree. The YG 
had significantly higher prevalence as compared with the OG. 
After 6 months, there was still a prevalence of 49.80%; however, 
the YG showed noteworthy improvement, whereas there was 
no noticeable difference in the OG. The findings indicate that 
exposure to traumatic event does lead to the vulnerability for 
development of PTSD in women, and there exists significant 
age difference in coping with trauma over time.

Keywords: Older group, Posttraumatic stress disorder, Preva-
lence rate, Sociopolitical disaster, Trauma, Younger group.
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INTRODUCTION

Survival of any kind of trauma or disaster, including war, 
riot, genocide, rape, etc., depletes an individual’s normal 
coping, leading to stress and a constellation of symptoms 
which is now called as “PTSD.” That physical stresses and 
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Midnapore) that 34,000 acres of land would be acquired 
by the government to set up a chemical hub by the Salem 
Group of Indonesia. Nandigram had already been cat-
egorized under the Special Economic Zone. Nandigram 
comprises 38 villages in the East Midnapore district of 
West Bengal, India. The above plan by the state gov-
ernment led to the eviction of 70,000 people from their 
homes.4

It resulted not only in physical and material loss but 
also in the destruction of the social fabric of the region. 
A section of residents of Nandigram refused to comply 
with the government diktat and part with their land as 
they felt that:
•	 The	compensation	package	offered	was	not	up	to	the	

land holders’ satisfaction.
•	 They	were	afraid	of	losing	their	traditional	livelihood,	

mainly, of farming.
•	 They	 were	 insecure	 about	 losing	 their	 established	

social mooring.
Consequently, on March 14, 2007 the state government 

with the help of police and some villagers who supported 
the government plan tried to forcefully evict the owners 
and procure their land. As there was stiff resistance on the 
part of the landowners, police opened fire on the villagers 
killing 14 people, which included 2 women.

There were reported killings and injuring many, 
raping and brutalizing of women, vandalizing and 
property destruction on a large scale. Following this, the 
villagers initially ran away and hid in the nearby woods 
but finally they united and allegedly helped by some 
political groups fought back to drive out the opponents.

One very significant point to be noted was the strategy 
of resistance. Young women and children occupied the 
front ranks: A protest tactic from colonial days when the 
police would usually desist from firing upon unarmed 
women and children.5 However, in this instance, police 
and the civilian supporters did not desist from firing. 
The maximum brunt of the attack was borne by women, 
who were not only physically injured and killed but were 
sexually assaulted.

The relief workers who went after the disaster felt 
that the situation could be categorized as man-made 
disaster and majority of the victimized villagers (espe-
cially women) were in a traumatized mental state. Many 
were in a vulnerable state to develop PTSD. However, it 
remained to be established if PTSD had actually devel-
oped in all traumatized individuals. Indeed, research by 
Dudek and Koniarck6 and Vogt7 has shown that exposure 
to trauma is necessary but does not always lead to PTSD. 
Therefore, one purpose of the present research was to 
examine whether diagnosable PTSD had developed in 
the selected sample.

Most early research on trauma and PTSD focused on 
male samples. The majority of these studies examined 
factors related to how male combat veterans responded to 
war-related trauma. During the war in Bosnia and Herze-
govina, a study by Savjak8 showed 42% risk of PTSD among 
the displaced population in comparison to 26.7% for domi-
ciled persons exposed to similar war traumas. Around the 
same time, researchers who studied women’s experiences 
of sexual assault identified a syndrome that was similar 
to that experienced by combat-exposed men. Estimates 
from community studies by Kessler et al9 and Pyari et al10 
suggest that women experience PTSD at more than twice 
the rate that men do. Not much data are available regarding 
prevalence of PTSD among women in India. There are only 
some brief studies following Latur (1993) and Bhuj (2001) 
earthquakes11-13 and also after Gujarat riot in 2002.14 The 
studies reported symptoms described as characteristic of 
PTSD.15 Of potentially traumatic events for women, expo-
sure to rape carries one of the highest risks for PTSD.7,16

Considering all the above issues, this article aims at 
studying the prevalence of PTSD among the traumatized 
women of Nandigram and also to find out whether there 
is any difference in the prevalence rate as well as severity 
of PTSD between the YG of women as compared with 
the older women. Such an attempt will not only help in 
shedding light on the prevalence of PTSD in the Indian 
scenario but also will help in formulation of therapeutic 
modules to help such affected individuals in coping better 
with their stress.

MATERIALS AND METHODS

Subjects

Data were collected from women of five different vil-
lages of Nandigram, West Bengal, India, namely, Khejuri, 
Sonachura, Adhikaripara, Satengabari, and Gokulnagar. 
These five villages were among the most affected ones of 
the area. The participants’ age ranged from 20 to 59 years. 
They were divided into two groups:
1. The YG with age ranging between 20 and 39 years.
2. The OG with age ranging between 40 and 59 years.

One month after the event (March 14, 2007), data were 
collected from a total of 254 women, 135 in the YG, 119 
in the OG.

The same procedure was repeated 6 months after the 
event. Data were collected from 247 (of the original 254) 
women with 130 in the YG and 117 in the OG (others 
having mostly shifted to safer places).

Sample was selected based on the following.

Inclusion Criterion

•	 Women	between	the	age	group	of	20	and	59	years.



Posttraumatic Stress Disorder following Sociopolitical Disaster

Indian Journal of Private Psychiatry, July-December 2017;11(2):5-10 7

IJPP

•	 All	the	subjects	had	experienced	trauma	themselves	
or in their family members or witnessed the trau-
matic incident on others (physical, sexual violence, 
or destruction of property).

Exclusion Criterion

•	 Women	were	screened	by	initial	interview	to	rule	out	
the presence of any premorbid, serious psychological 
disorder.
Tools used: For the present study the investigator used:

•	 GIS	developed	for	this	specific	purpose.
•	 IES,17 a 15-item questionnaire evaluating the presence 

or intensity of posttraumatic phenomena. (split-half 
reliability 0.86).

Procedure

The present study was part of a community-based survey 
and psychosocial intervention program initiated by the 
National Commission for Women (NCW), Government 
of India, to assess the situation of alleged atrocities on 
March 14, 2007. The visiting team from NCW requested 
for some mental health professionals to accompany them. 
The first author was a part of that study.

Permission was also taken from the local officials and 
informed consent was taken from the participants.

Only subjects who were willing to take part in the 
study were included after explaining the nature of the 

study. Then proper rapport was established before start-
ing the procedure.

The subjects were given GIS to acquire the essential 
and demographic information about them. They were 
then administered the IES.

Both the scales were administered individually and 
orally by the interviewer as most of the women did not 
have the literacy for self-administering the scales. This 
was done 1 month after the traumatic incident. The IES 
was again administered 6 months after the event on 
almost all the subjects, i.e., those who participated in the 
survey. Data for IES were scored following the prescribed 
scoring procedure.

Analyses included descriptive statistics like mean, 
SD and t-test to determine the significance of difference 
in the mean score between the YG and OG after 1 and 6 
months of the event.

RESULTS

The results of the study are reported in Tables 1 to 3. 
Data could be collected from a total of 254 women after  
1 month of the incident. Of these 135 were in the YG (mean 
age = 32.37 ± 27.09 years), 113 were in the OG (mean  
age = 50.15 ± 28.74 years).

After 6 months data could be collected from 247 indi-
viduals, Seven respondents had migrated to  safer places. 
Of these 130 were in the YG (mean age = 30.7 ± 27.24 years), 
117 were in the OG (mean age = 50.20 ± 28.86 years).

Table 1: Sociodemographic details and the nature of trauma in each group from GIS

Young group (20–39 years) Old group (40–59 years)
After 1 month After 6 months After 1 month After 6 months

n % n % n % n %
Marital status
Single 3 2.22 1 0.77 – – – –
Married 127 94.07 125 96.15 111 93.28 109 93.16
Widow 5 3.7 4 3.08 8 6.72 8 6.84
Religion
Hindu 103 76.29 100 76.92 101 84.87 99 84.62
Muslim 32 23.7 30 23.08 18 15.13 18 15.39
Occupation
Homemaker 135 100 130 100 61 51.26 60 51.28
Retired – – – – 58 48.74 57 48.72
Education
Up to class X 133 98.52 129 99.23 119 100 117 100
<Class X 2 1.48 1 0.77 – – – –
Nature of trauma
Physical assault/injury 82 60.74 80 61.54 77 64.71 77 65.81
Sexual assault 68 50.37 65 50 22 18.49 21 17.95
Assault/injury to family member 90 66.67 89 68.46 69 57.98 68 58.12
Loss of family member/missing 23 17.04 11 8.46 14 11.77 8 6.84
Death of family member 3 2.22 2 2.31 1 0.8 1 0.86
Material loss (house and property) 120 88.89 119 91.54 75 63.03 74 63.25
Heard or seen others (assaulted/injured) 135 100 130 100 119 100 117 100
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As is evident from Table 2, data taken 1 month after 
the event show 59.06% (150 of the total 254 respondents) 
revealed evidence of PTSD on IES.

It also shows that 1 month after the incident, YG had 
higher prevalence with 56% (84 out of 150 individuals) 
revealing symptoms of PTSD of moderate degree with a 
mean score of 41.13 (± 4.82) (Table 3). Prevalence in OG 
was 44% (66 out of 150 individuals) also of moderate 
degree with a mean score of 36.95 (± 4.94) (Table 3).

Table 3 shows that there is significant difference of 
impact of events between the means of YG with a mean 
score of 41.13 (± 4.82) and OG with a mean score of 36.95 
(± 4.94), both scores were in the “moderate” degree in 1st 
month but there is no significant difference between the 
6th month’s score where YG with a mean score of 36.24 
(± 6.48) has recovered more than OG with a mean score 
of 36.21 (± 5.86), also in the “moderate” degree.

A t-value of 5.23 indicates presence of true difference 
in the rate of prevalence of PTSD between the two groups 
after 1 month.

After 6 months, 49.80% (123 out of 247 individuals) 
still revealed PTSD. Although there is a 10% reduction 
after 6 months, it is significantly high.

A noteworthy and curious change noticed is a signifi-
cant reduction of symptoms in the YG with 52.85% (65 out 
of 123 individuals) with a mean score of 36.24 (moderate 
degree) after 6 months from 41.13 after 1 month, whereas 
there was no significant difference in the OG with 47.15% 
(58 out of 123 individuals) prevalence and a mean score 
of 36.21 (moderate degree) after 6 months from a mean 
score of 36.95 after 1 month.

A t-value of 0.03 indicates that there is no significant 
difference between the two groups in the prevalence of 
PTSD after 6 months of the incident.

DISCUSSION

It can be said that 59.06% were suffering from PTSD 
(following DSM-5 classification)2 as: (i) Their symptoms 
developed after exposure to trauma, and (ii) they did 

not have any significant, premorbid psychiatric disorder 
(other comorbid conditions are not considered in this 
study). This finding is commensurate with the figure of 
5 to 75% lifetime prevalence according to Kaplan and 
Sadock.18 What is noteworthy is the difference in the 
prevalence between the two groups, with the YG mani-
festing significantly higher rate of PTSD as compared with 
the OG. This confirms the finding by Magruder et al19 
which found that younger people reported more severe 
symptoms. The answer may lie in the fact that suscep-
tibility to PTSD may, at least, be partially related to the 
fact that younger women are more likely to experience 
sexual assault. Of potentially traumatic events, exposure 
to rape carries one of the highest risks for PTSD.7,16 As is 
evident from Table 1, YG experienced more sexual assault 
compared with OG, which might explain the higher 
prevalence in YG.

It contradicts the report of Ditlevsen and Elklit20 that 
PTSD rates tend to drop as individuals get older. The 
result of the current study is consistent with the finding 
that younger people reported better growth and coping 
than older people following PTSD by Powell et al.21 It 
also confirms the finding by Kar11 which put elderly 
individuals more at risk.

However, even 6 months after the incident, the degree 
of trauma remained in the moderate degree (36.23) possi-
bly because the ongoing sociopolitical turmoil and unrest 
had not stopped. They continued to be retraumatized 
for want of basic physical needs like proper shelter or 
security, medical care, inadequate relief and rehabilitation 
provisions, and underdeveloped infrastructure leading 
to delayed and inadequate postdisaster interventions 
making them even more vulnerable.15

So it is evident from the study that exposure to trau-
matic events leads to the possibility of developing PTSD 
significantly. That PTSD is a relevant clinical construct in 
Indian context is also supported by recent studies with 
women survivors of Gujarat riot (2005) and Latur earth-
quake survivors where a prevalence of 74% was reported 
by the Journal of IMA.11

Table 2: Number and percentage of PTSD detected in each group

After 1 month Total of YG and OG after 
1 month (n = 254)

After 6 months Total of YG and OG after 
6 months (n = 247)YG (n = 135) OG (n = 119) YG (n = 130) OG (n = 117)

PTSD
n % n % n % n % n % n %
84 56 66 44 150 59.06 65 52.85 58 47.15 123 49.80

Table 3: Comparison of mean scores of IES across 1st and 6th months assessment between the YG and OG

IES Young group mean ± SD Old group mean ± SD t-value df p-value
1st month 41.13 ± 4.82 (n = 84) 36.95 ± 4.94 (n = 66) 5.23 148 0.001***
6th month 36.24 ± 6.48 (n = 65) 36.21 ± 5.86 (n = 58) 0.03 121 0.064
*p ≤ 0.05; **p ≤ 0.01; ***p ≤ 0.001
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The results are consistent with other findings which 
show that displacement with its “traumatogenic effect” 
carries 42% risk of developing PTSD8 and it is intense and 
enduring in victims exposed to extreme violence even  
3 years after the initial study.8

What is noteworthy is the significant reduction of 
symptoms in the YG 6 months after the incident, whereas 
there is no such change in the OG.

The explanation of this finding, and controversy if 
any, lies in the specificity of the situation of this incident. 
On detailed interview, certain facts emerged to explain 
this result:
•	 The	initial	impact	of	the	event	was	extensive	on	YG	(the	

reason explained earlier) but as evident from Table 1,  
almost all were homemakers, so they had to get 
engaged with the business of daily household chores, 
looking after children and family, which had a thera-
peutic effect of distraction from brooding on the events 
and thereby helping to attenuate the stressful effect.
– The opposite holds true for the OG, i.e., a large 

percentage of women in this group, although 
homemakers, were actually leading a semi-retired 
life with grown-up children, and daughters-in-law 
who had the responsibility of looking after the 
household. So, they did not have much to distract 
themselves from the constant brooding.

•	 Many	of	the	women	in	the	YG	were	planning	to	shift	
and relocate themselves to other places with their 
husbands and family. Their husbands were of the age 
group where they could think of a relocation, also to 
consider a change of their profession. So they had 
something to look forward to make new plans in life. 
Members of the OG were too old to take this step, 
their husbands were over 60 years of age when no 
new beginning was possible. So the future appeared 
bleak and insecure.

LIMITATIONS

Some limitations of the study need to be mentioned:
•	 It	would	have	been	more	informative	and	conclusive	

if men could have been included. But most men were 
in hiding during daytime, so they were not available 
to be included in the study.

•	 IES-R	should	have	been	used	instead	of	IES	which	does	
not include items relating to hyperarousal. However, 
the urgency and emergency of the situation forced the 
researcher to depend on the then available test.

•	 The	 situation	 in	 which	 the	 study	 was	 conducted	
was far from clinical, often in open courtyards, or 
under trees in fields, with volatile situation in the 
background with possible immediate retaliation from 
existing aggressors.

CONCLUSION

The PTSD is a relevant clinical construct in the Indian 
context, especially among women. This needs to be 
considered for formulation of any future disaster man-
agement programs, given the fact that India is a disaster-
prone country.

IMPLICATIONS

Despite all these limitations, certain important impli-
cations which have emerged from this study are: That 
women are very much vulnerable to PTSD following 
trauma as also reported by Kesslar et al9 and Pyari et al,10 
especially women of older age group. This must be kept 
in mind in formulating policies on disaster preparedness 
and disaster management, when there is need of gender-
specific, psychosocial interventions.
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exponentially with increasing age. The incidence doubles 
with every 6.3 years increase in age, from 3.9 per 1,000 
person-years at age 60 to 64 to 104.8 per 1,000 person-years 
at age 90+.2,3 More than 60% of people with dementia live 
in developing countries. People with dementia require 
high level of care in nearly all aspects of their lives, 
and, hence, caregivers have a pivotal role to maintain 
the quality-of-life of the care recipient. The majority of 
the dementia patients is living in the community and is 
looked after by the informal caregivers, who are mostly 
the family members.

WHAT DO CAREGIVERS DO?

Caregivers do “whatever it takes.” Their role may range 
from occasional assistance to full time care, including 
physical care, symptom management, emotional support, 
help with activities of daily living, and support while 
the care recipient is in a living facility. In relation to 
this, Archbold4 gave the concept of care providers and 
care managers. Care providers provide hands-on care 
including dressing, assisting with finances and other 
daily activities, whereas care managers arrange for others 
to provide care, e.g., a nurse for individual care or an 
accountant to maintain the finances. Spouses are gener-
ally seen as care providers, whereas adult children and 
other relatives act as care managers. Care providers tend 
to be more stressed than care managers. Flow Chart 1 
illustrates the caregiving career of a dementia caregiver.

WHO ARE THE CAREGIVERS?

Caregivers for dementia patients are mostly informal, 
the family members. According to the 10/66 Dementia 
Research Group, spouses consist of the largest proportion 
of these caregivers, followed by children and children-in-
law, mostly female, although now, the number of male 
caregivers is also on the rise.6

CORRELATES OF CAREGIVING STRESS

Being a dementia caregiver can be a highly stressful  
and challenging task. It often requires long hours of 
involvement and sometimes even physically taxing tasks. 
A carer has to find a balance between caregiving and other 
demands of the family, children, career, and social obliga-
tions. This poses them to an increased risk of perceiving 
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ABSTRACT
Caregivers of patients with dementia are a vulnerable population 
themselves. They go through various phases of roles, based 
on the stage of the illness. There is a phase of acquiring the 
caregiving role, defining the quantum of involvement, and also 
finally dealing with eventual loss and the re-defining the role 
once the loss is final. This put the caregivers through a lot of 
stress, and makes them vulnerable to a host of psychological 
concerns themselves.

Through a series of cases, this article attempts To under-
stand caregiver issues, and find a way to help, as well as shown 
how a lot of hand-holding at each stage aids the caregiver from 
reaching burn out and at times depression.
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INTRODUCTION

The phenomenon of population aging is becoming a 
major concern all over the world. According to the United 
Nations report, the global share of the elderly aged  
60 years and above has increased from 9.2% in 1990 to 
11.7% in 2013 and will continue to grow as a proportion of 
the world population, reaching 21.1% by 2050. Presently, 
about two-thirds of the world’s elderly population is 
living in developing countries.1 With this, there has been 
an expected rise of age-related illnesses like dementia and 
subsequently, their caregivers. 

There were an estimated 46.8 million people with 
dementia worldwide in 2015 and this figure is likely to 
double every 20 years. The incidence of dementia increases 
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burden, stress, and mental and physical ill health, which 
are found to be higher when compared with caregiving 
for patients of physical disability.7

Studies have found various predictors of high care-
giver distress7-9:

Caregiver Factors

•	 Female	gender
•	 Spouse
•	 Coinhabiting	with	care	recipient
•	 Low	socioeconomic	status
•	 Care	provider	>	care	manager
•	 Inadequate	knowledge	about	dementia

Disorder-related Factors

•	 Physical	and	cognitive	decline
•	 Frontotemporal	dementia	(compared	with	other	types	

due to more behavioral disturbances)
•	 Longer	duration
•	 Behavioral	and	neuropsychiatric	disturbances
•	 Impairment	in	activities	of	daily	living

Relationship Factors

•	 Low	self-confidence
•	 High	neuroticism
•	 Expressed	emotion
•	 Experience	of	“role	captivity”
•	 Emotion-based	coping	strategies
•	 Confrontative	coping	strategies

CAREGIVING AND THE STRESS PROCESS

Stress is undoubtedly a common occurrence in caregivers, 
and it becomes even more significant in those who care 
for patients with dementia as compared with caregiv-
ers of patients with other chronic illnesses. Caring for a 
relative with dementia becomes entirely different due to 
its exceptional characteristics of having changes in the 
usual role patterns, the continuous mourning process 
of gradually losing a loved one, and the irreversible and 
uncontrollable nature of the illness.

In the forthcoming section, we will be discussing the 
problems faced by the caregivers, through a series of 

cases, which may help understand different aspects of 
caregiving.

Case 1: Dr A, a 69-year-old pediatrician, and her 
76-year-old surgeon husband have been following up for 
the	last	5	years,	in	our	geriatric	psychiatry	services.	He	
was	diagnosed	with	dementia.	He	has	not	really	shown	
much change, but in the last 2 years, the decline has been 
more rapid.

Dr A comes into the clinic one day, stating that she 
is “fed up” and “wants to end her life.” She just cannot 
take it anymore, and the feeling of helplessness is over-
whelming.

On enquiry, it is found that she is very upset par-
ticularly that her husband, who she says “often sits like 
a statue” and has no response, has suddenly started 
chasing women during their daily visit to the park, and 
even kissed one the other day. “That was the last straw.”

Why is Dr A so disturbed? What has happened to her?
Caregiving is a complex process and involves diverse 

effects on carer and includes multiple factors that are 
responsible for their perception and reaction as a result of 
their	role.	Dr	A	(the	wife)	was	taking	care	of	the	husband	
since many years; however, recent appearance of behav-
ioral	 symptoms	 increased	 the	physical	 (of	 consistently	
supervising	him)	as	well	as	emotional	load	(embarrass-
ment and helplessness on her part to control it), which, 
in turn, arouses the feeling of exhaustion and depression.

This can be well-explained by Campbell, who sug-
gested	 that	 sense	of	 “role	 captivity”	 (carer’s	 feeling	of	
being	“trapped”	in	their	role),	caregiver	overload	(fatigue	
and burnout), adverse life events outside of the caregiv-
ing role, and relationship quality are strong predictors of 
caregiver	burden	(Flow	Chart	2).10 Various other models 
have been developed to explain this process. Poulshock 
and Deimling11 suggested that dependency of the patient 

Flow Chart 1: Caregiving career of a dementia caregiver (Reproduced from Aneshensel et al5)

Flow Chart 2: Campbell’s model of caregiver strain [Reproduced 
from Behavioral Disturbances of Dementia and Caregiver Issues 
Int Psychogeriatr 1996;8(Suppl 3)]
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on caregiver and behavioral symptoms arising due to 
dementia lead to caregiver burden, affecting psychologi-
cal, physical, financial, and social well-being of the patient.

Similarly, Pearlin et al12 highlight areas that contribute 
to	caregiver	stress	(Flow	Chart	3).	The	background	context	
includes the preexisting resources and support to the carer 
and other life events. Primary stressors are the hardships 
directly related to illness, i.e., level of assistance required 
by the patient, behavioral symptoms of dementia. Then, 
there are secondary stressors, which are classified as 
strains experienced in roles and activities apart from 
caregiving	(family	conflicts	and	social	life),	and	the	other	
is the intrapsychic strain, which involves the carer-related 
factors like diminishment of self-concepts, personality, 
and role captivity. A caregiver’s stress appraisal is based 
on the perceived resources and can be intervened by 
appropriate coping and social support.

PROTECTIVE FACTORS FOR  
CAREGIVING STRESS

The factors making a caregiver vulnerable or contrib-
uting to his/her distress have been discussed earlier. 
Similarly, it has been found that there are elements that 
mitigate it. Foremost, is the knowledge about dementia 
per se, its management, and prognosis that would help 
the caregiver in early acceptance of the illness. Profes-
sional support becomes essential during the events of 
difficult behavior of the patient, and easy accessibility to 
such help develops a sense of confidence in caregiver to 
manage such events. Informal support from other family 
members, friends, and neighbors is of considerable 
importance. Participating in support groups provides 
the caregiver a platform to discuss the day-to-day issues, 

gaining new insights about the same and an outlet to 
their emotions. In addition, individual’s physical and 
psychological characteristics, like having good functional 
health, mature and problem solving coping strategies, 
sense of self-efficacy and mastery, and a close relation-
ship with the person with dementia help in perceiving 
more positive caregiving experiences and alleviating 
the strain.13-15

IMPACT OF CAREGIVING ON CAREGIVER

Dementia caregivers are found to have increased risk of 
health problems as compared with the general popula-
tion. They have compromised immune system and poor 
wound healing. Cardiovascular problems and other 
chronic conditions like diabetes mellitus, arthritis, and 
anemia are frequently present.16,17 In addition, they are 
less likely to engage in preventive health behaviors like 
exercise; instead, they have involvement in detrimental 
activities, such as smoking, drinking, etc.18,19 

They are vulnerable to develop psychological distress, 
and high rates of prevalence of depression and anxiety 
among them is evident in previous studies. In developing  
countries, rates of psychiatric morbidity range from  
40	to	75%.	Emotions	of	anger,	resentment,	and	guilt	are	
often felt and, sometimes, even lead to acts of abuse and 
violence toward the patient.7,8 

The long hours of care cause caregivers to curtail 
the other activities. They reduce social involvements, 
restrict their time with family and friends, and some-
times have to give up the employment as well. There 
is less time for leisure and hobbies. This leads to a 
contraction of the social network of the caregiver and, 
hence, isolation.20,21 

Flow Chart 3: Pearlin et al model of caregiver strain (adapted from Pearlin et al12)
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Further, the cost of managing a patient with dementia 
is quite high. Direct costs include medical consultations, 
investigations, pharmaceuticals, provision of personal 
and nursing care, and often, residential care in the later 
stages. Moreover, a dementia patient in a family setting 
leads to indirect costs including loss of earnings by 
patient himself and family caregivers as they miss or give 
up employment, hours of informal care, and mortality 
burden.7,22,23 

Although it seems that caring for a person with 
dementia only leads to burden of all sorts, a positive side 
of it has also been identified. Many caregivers do report 
a sense of satisfaction and gratification in caregiving and 
identify personal gains, uplifts, and enjoyment resulting 
from caregiver responsibilities. They perceive pride in 
the ability to meet challenges; an improved sense of self-
worth; a sense of growing closer to the care recipient; and 
the experience of warmth, comfort, and pleasure in care-
giving. Various models have been proposed to explain 
these experiences. The existential perspective suggests 
that the process of finding meaning through difficult life 
experiences is based upon the values one embraces and 
the choices one makes, as well as one's willingness to 
assume responsibility for right action and conduct.24,25

CAREGIVER INTERVENTION

Well-being of the caregiver is equally important as that 
of the care recipient, as both are interconnected. Studies 
have shown that caregiver interventions are related to 
improved outcomes for caregivers in the form of increas-
ing their knowledge, improving mood, reducing stress 
and depression levels, and delaying institutionalization 
of the patient.26,27 

Various strategies that have been implicated for 
helping the caregivers are27-29:
•	 Psychoeducation: It is generally delivered by trained 

professionals, and includes both educational and 
supportive strategies. It includes providing informa-
tion about the disease process, disruptive behaviors, 
and caregiving skills in order to enhance the ability to 
manage the problematic behaviors of the care receiver. 
On the contrary, supportive activities are designed 
to maintain interaction among group members to 
enhance mutual support, increase networks among 
them, and normalize stressful experiences.28

•	 Counseling: In counseling interventions, specific indi-
vidual needs of the caregiver are identified. Counsel-
ors focus mainly on helping caregivers understand 
and resolve their reactions to the caregiving process. 
This can be delivered via group meetings or during 
individual/family sessions and were targeted to a 
caregiver's individual needs and problems.28

•	 Support groups: Through participation in such groups, 
a caregiver can learn from the experiences of others 
who have faced the same challenges. It forms a social 
network that can help reduce feelings of isolation, 
fear, and hopelessness; and in identifying community 
resources.

•	 Respite care: It provides caregivers a temporary rest 
from caregiving, while the person with dementia 
continues to receive care in a safe environment, either 
at home or a residential facility. The care provider can 
be a friend, family member, or paid service.
Case 2: Mr B is a 79-year-old man, suffering from 

moderate dementia since the last 5 years, who for the past 
1 year has been brought religiously by his daughter-in-
law, who would take care of him, bring him for follow-
ups, monitor his medication, etc. The daughter-in-law 
is	34	years	old,	and	married	since	a	year.	However,	she	
approached the counselor as she wishes to seek a divorce 
from	her	husband	(who	travels	 frequently),	as	she	was	
not able to cope with taking care of her father-in-law. The 
social worker who was involved suggests that Mr B will 
need either a caretaker or a placement home soon, as per 
her assessment.

What	happened	to	Mrs	B	(daughter-in-law)	and	what	
can be done?

Mrs B, being the sole caregiver, was experiencing the 
phenomenon of “role captivity,” as has been explained 
earlier. She had limited time for self and a constricted 
social network, and, hence, was not able to cope with 
role overload.
•	 Intervention:

– Concept of “shared caregiving”: relevant in nuclear 
families of recent times.

– “Time out” to the primary caregiver: making use of 
the respite care.

•	 Involvement	in	social	activities.
•	 Cognitive skills:	 e.g.,	distraction,	 imagery	 (including	

guided or vivid imagery), attention refocusing, dis-
sociation.

•	 Relaxation: Relaxation technique like progressive or 
autogenic relaxation training.

•	 Social skills training: It involves role-play, modeling, 
rehearsal, assertiveness training, or training in verbal 
or nonverbal communication that could be used to 
teach coping with specific caregiving issues, e.g., 
role-playing, asking a relative for some assistance and 
support in looking after the care recipient, or using 
role-play to deal with behavioral problems of the care 
recipient.

•	 Problem solving: Very often, we might encounter care-
givers, particularly daughters-in-law, in our social 
milieu, who are ushered into their role of caregiving, 
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without having a bond with the patient. This leads 
to a host of psychological problems and distress, and 
resentment toward the patient and family in general. 
Anticipating this distress, and preparing them for the 
path ahead, can prove to be very helpful.
Case 3: Mr C is a 72-year-old man who has been 

taking care of his 65-year-old wife for the past 5 years 
since the doctor diagnosed her with dementia. They stay 
with their son, daughter-in-law, and grandchildren, who 
are great support to him and share the caregiving with 
him. They also have a hired help for 6 hours of the day, 
who has been with them for 4 years. Unfortunately Mrs 
C has been progressing in her illness. Of late, she has 
started wandering out of the house at night and has even 
fallen down on a couple of occasions. Their psychiatrist 
attributes the increased wandering away to the recent 
shift in house, as they bought a bigger home and have 
shifted there. Mr C is very worried that his wife might 
inadvertently	harm	herself.	He	really	does	not	know	how	
to deal with this and is contemplating moving back to 
his	old	house	(which	they	sold),	but	knows	the	support	
there will be limited.

In such situations, which involve dealing with the 
challenging behavior of the patient, problem-solving 
approach is of utmost importance. It includes following 
steps:
•	 Determine the problem: Patient behavior/caregiver 

reaction or concern
•	 Define/operationalize: Frequency, duration, intensity, 

characteristics, antecedents, and consequences of 
behavior, e.g., in above situation, when, where, and 
how often does it happen?

•	 Assess	previous	attempts	to	address
•	 Establish	priorities;	set	goals	and	realistic	outcome
•	 Treat	or	eliminate	antecedents	and	triggers

–	 Unmet	physical	needs	(e.g.,	pain)
–	 Unmet	psychological	needs	(e.g.,	loneliness)
–	 Environmental	causes	(e.g.,	stimulation,	noise)
–	 Psychiatric	causes	(e.g.,	depression)

•	 Trying	to	make	changes	slowly	and	carefully
•	 Develop	plan

– Brainstorm best practice and evidence guidelines 
strategies

–	 Help	caregiver	select	strategies	based	on	type	of	
problem and dyad’s needs, abilities, and resources, 
e.g., adapt environment to reduce exit-seeking, 
identification/global positioning system, safe 
wandering paths

– Write strategies down
– Teach caregiver to use strategies, practice, and role 

models
•	 Review	and	troubleshoot	plan

–	 Emotional	coping	strategies	for	the	caregiver

•	 Taking	a	moment	in	the	garden
•	 Walking	to	the	next	room
•	 Wishful	thinking
•	 Acceptance
•	 Remembering	good	times	the	caregiver	had	with	the	

patient
•	 Managing	guilt

Case 4: Mrs D takes care of her 84-year-old mother 
who stays with her in her married home since the last 
decade. She is a case of dementia and has been progress-
ing slowly. Mrs D has so far been coping with the decline. 
However,	of	late,	she	is	most	perturbed	because	she	says	
her mother even refuses to be bathed. She let it go once 
or twice, but for 3 to 4 days, she would be like that until 
she	felt	it	would	affect	her	general	hygiene.	Her	mother	
gets upset, often howls loudly, and starts shouting saying 
“Leave	me	alone,	leave	me	alone,	do	not	you	dare	touch	
me” so much so that a scene is created in the entire locality. 
What should Mrs D do to help herself and her mother?

The best way to tackle a situation like this is by cogni-
tive restructuring
•	 Identify	the	situation	(e.g.,	my	mother	hates	to	take	a	

bath)
•	 Identify	current	thoughts	(e.g.,	it	is	a	struggle	every-

day. If I was a better caregiver, I could do this)
•	 Recognize	current	emotions/feelings	(e.g.,	frustrated,	

weary, dread, tired of doing this)
•	 Challenge/replace	unhelpful	 thoughts	 (e.g.,	maybe	

she does not need a bath every day. Maybe a sponge 
bath is ok)

•	 Match	milder	feelings	to	milder	thoughts	(e.g.,	flexible,	
capable of doing it) 
One of the most efficacious interventions until now 

in	this	aspect	has	been	REACH	(Resources	for	Enhancing	
Alzheimer’s	Caregiver	Health).30 It involved information 
provision, didactic instruction, role-playing, problem-
solving, skills training, stress management techniques, 
and telephone support; and resulted in significantly 
lower depression, burden, and care recipient problem 
behaviors, and higher self-care and social support as 
compared with controls.31

CONCLUSION

Caregivers are an integral part of life of their demented 
relative. Their support is fundamental to continue care of 
people	with	dementia	in	the	community.	However,	in	the	
process of caregiving, high levels of burden, and physi-
cal and psychological ill health are seen. Interventions 
for caregivers can ameliorate these factors and would, 
thereby, lead to improved well-being of the dementia 
patients as well as the caregivers. Therefore, manage-
ment of the dementia requires a comprehensive plan 
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that includes a partnership between doctors, health care 
workers, and families, and specifically the care of “hidden 
patients,” the primary caregivers.
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is the most common working definition of “treatment 
resistance”.3 The prevalence of “true” TRS would vary 
depending upon the criteria used for such a diagnosis; 
however, consensus states that nearly 20 to 30% of all 
patients show inadequate response and have persis-
tent symptoms despite adequate trial of antipsychotic 
therapy.4 Clozapine, a serotonin–dopamine antagonist 
and a prototypical second-generation antipsychotic, is 
considered the first line as well as the “gold standard” for 
treatment of schizophrenia in the above cases.5,6 Despite 
undisputable superiority over other antipsychotics,  
40 to 70% of patients with TRS on clozapine continue to 
have incomplete remission [less than 20–30% reduction is 
baseline brief psychiatric rating scale (BPRS) or Positive 
and Negative Syndrome Scale score] and are referred to 
as “ultraresistant”.7,8

Clozapine is considered the first-line drug for TRS. 
Optimization of clozapine monotherapy with adequate 
doses to achieve therapeutic levels in the body is usually 
the first step in cases of poor response to clozapine. There 
is a consensus in literature that a plasma level of about 
350 to 450 ng/mL has to be attained at least for 8 weeks 
before the patient is considered to be nonrespondent 
to clozapine.9-11 Before labeling a patient as truly treat-
ment resistant, multiple other factors need to be ruled 
out, which are causing poor response to treatment. 
These include misdiagnosis, nonadherence, inadequate 
doses, inadequate duration of treatment, suboptimal 
plasma drug levels (drug to drug–drug interaction or 
enzyme metabolism), comorbid medical disorders, 
comorbid substance use, side effects of antipsychotics 
masking their benefits, organic causes, and ongoing 
psychosocial stressors. Nonresponse to antipsychotics 
in the above cases is termed as “Pseudoresistance”.12 
Rectifying the causes of “pseudoresistance” forms the 
first step of addressing clozapine resistance. Along 
the general principles of psychopharmacology, poor 
response or incomplete remission following any drug 
can be addressed in two ways, either by substitution or 
by combination/augmentation of the primary drug. In 
case of clozapine nonresponders, an inherent criterion 
of poor response to previous antipsychotics in the past 
is fulfiled and, hence, a combination or augmentation of 
clozapine is the subsequent step.
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ABSTRACT

Introduction: Schizophrenia is a debilitating psychiatric 
illness where relapse and nonrecovery are common. Clozap-
ine has been heralded as a management option for treatment-
resistant schizophrenia (TRS). The aim of the current review 
is to provide a clinical overview of strategies that may be 
used in the management of patients that fail to show an 
adequate response to clozapine. The term clozapine-resistant 
schizophrenia and its implications are discussed along with 
a description of various pharmacological and nonpharmaco-
logical strategies for the management of clozapine-resistant 
cases or partial responders to clozapine. The evidence is 
discussed and the strategies are presented.

There is a need for emerging strategies to augment clo-
zapine therapy in the absence of response or in case of partial 
response in patients.

Keywords: Augmentation, Clozapine, Clozapine-resistant 
schizophrenia, Schizophrenia, Treatment-resistant schizophrenia.

How to cite this article: Jain M, Karia S, De Sousa A. Clozapine- 
resistant Schizophrenia: Strategies for the Busy Clinician. Ind 
J Priv Psychiatry 2017;11(2):17-23.

Source of support: Nil

Conflict of interest: None

INTRODUCTION

Schizophrenia is a debilitating psychiatric illness with 
a wide variety of symptoms. The symptoms of schizo-
phrenia include positive, negative, cognitive, and affec-
tive domains.1 Due to the complex symptom profile and 
multiple theories of etiopathogenesis, complete remission 
of symptoms is rare in schizophrenia with treatment 
resistance being one of the most important challenges.2 
Despite the absence of uniform diagnostic criteria, failure 
of response to a 2- to 8-week trial of at least two antipsy-
chotics in adequate doses from different groups out of 
which at least one is a second-generation antipsychotic 
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STRATEGIES USED IN CLOZAPINE-RESISTANT 
SCHIZOPHRENIA

There are no fixed guidelines available for combination/
augmentation of clozapine with various available psycho-
pharmacological agents or biological treatments. In this 
review, we try to provide an account of existing evidence 
for the use of a particular agent or treatment modality 
and driving principles for augmentation of clozapine 
with various treatment modalities.

Combination with Second Antipsychotic Drug

Combination is defined as simultaneous administration 
of two drugs from the same pharmacological group. 
Combining clozapine with another antipsychotic rests 
on the premise of weak blockade of D2 receptors by 
clozapine. Clozapine has a complex receptor-binding 
profile with major action at the serotonin 2A receptor 
and dopamine receptors; however, it has lesser affin-
ity for D2 dopamine receptors compared with other 
antipsychotics. From a pharmacological point of view, 
combining antipsychotic agents with low antidopami-
nergic properties, such as clozapine with antipsychotics 
that have strong affinity to dopamine receptors, such as 
amisulpride, haloperidol, or risperidone, seems prudent. 
Commonly used antipsychotics belong to the second 
generation due to less preponderance for extrapyra-
midal side effects out of which risperidone is the most 
studied single combination with clozapine. Josiassen  
et al13 have shown that patients with suboptimal response 
to clozapine when given a combination of risperidone 
had improvement in overall symptoms and positive 
and negative symptoms of schizophrenia measured on 
the BPRS scale.14 A meta-analysis of five studies showed 
no benefit of risperidone–clozapine combination over 
clozapine placebo combination.8 On the contrary, there 
are also studies reporting increased side effects from the 
combination. Risperidone–clozapine combination has 
greater preponderance for impaired metabolic profile, 
raised serum prolactin, and loss of cognitive advantages 
compared with clozapine monotherapy.15,16

Along with few reports of improved negative 
symptom profile, combination of clozapine with aripip-
razole, a partial dopamine antagonist, has shown an 
improved side-effect profile with minimal evidence for 
improvement in the general psychopathology or posi-
tive symptom domains of schizophrenia over clozapine 
monotherapy. Keeping in line the pharmacological 
properties of aripiprazole, its combination with clozapine 
reduces raised serum prolactin, improves impaired lipid 
profile, decreased body mass index and central obesity, 
and sometimes causes akathisia or worsening of anxiety 
symptoms.17-20

Clozapine with amisulpride is one of the most com-
monly used combinations in clinical practice. In a study, 
combination of amisulpride with clozapine demonstrated 
better response with no significant difference in side-effect 
profile when compared with the clozapine and quetiapine 
combination.21 Combination of clozapine with amisul-
pride has not only shown to ameliorate positive and 
negative symptoms, but also allowed reduction of dose of 
clozapine and reduced side effects of clozapine like sialor-
rhea.22,23 Combination of clozapine with ziprasidone was 
superior compared with the quetiapine–clozapine com-
bination. Also, in a randomized controlled clinical trial 
(RCT), ziprasidone combination was at least as effective 
as the combination with risperidone, if not superior.24-26

Augmentation with Other Mood Stabilizers

Augmentation refers to the concomitant use of drugs 
from different classes. Based on the glutamate hyperfunc-
tion hypothesis of schizophrenia, drugs with glutamate 
antagonism at N-methyl-D-aspartate receptors have 
been tried to achieve symptom remission. Among mood 
stabilizers, lamotrigine augmentation of clozapine seems 
to be the most practiced clinically. A study shows benefits 
of clozapine–lamotrigine combination in reducing overall 
psychopathology, positive as well as negative symp-
toms.27,28 Lamotrigine augmentation of clozapine results 
in early onset of improvement of global psychopathology 
scores, which are sustained in the long term.29

However, a meta-analysis reports no significant 
improvement in symptoms of TRS after excluding an 
outlier study from five other double-blind RCTs.30 These 
findings have been duplicated by other researchers.31

Addition of topiramate also has contrasting evidence 
in various studies. While some studies show a definite 
benefit from the addition of topiramate, the effect is 
either only on the general psychopathology scale with no 
benefit in the positive and negative symptom domain, or 
absent in the long term.32,33 Moreover, the meta-analysis 
by Sommer et al30 reports dissolution of this beneficial 
effect after the exclusion of an outlier study. At present, 
the only definitive evidence for topiramate augmentation 
is to counter the weight gain due to clozapine.34,35

Use of valproate or divalproate with clozapine is 
usually done for seizure prophylaxis in patients receiv-
ing high doses of clozapine, but evidence for use as an 
augmenting agent is scarce. Studies have shown improve-
ment in BPRS scores as well as reduction in anxiety and 
aggression with the combination.36 However, there is 
an increased risk of weight gain with the combination. 
There is lack of significant evidence for use of lithium 
as an augmenting agent in schizophrenia,37 but some 
evidence of use in schizoaffective disorder where it has 
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demonstrated improvements in negative and cognitive 
symptoms, but paradoxical worsening of the same para-
meters in schizophrenia.38

Augmentation with Antidepressants

There is little evidence or pharmacological basis for 
augmentation of clozapine with antidepressants. The 
combination is usually used in clinical practice for treat-
ing severe negative symptoms, concurrent depressive 
symptoms, or simply to manage the side effects of clozap-
ine, e.g., sialorrhea or obsessive compulsive symptoms. 
Amitriptyline and other tricyclic antidepressants are 
used to control sialorrhea or nocturnal enuresis due to 
clozapine.39

Augmenting with most selective serotonin reuptake 
inhibitors (SSRIs) is not advisable, as SSRIs may increase 
blood concentration of clozapine beyond therapeutic 
range by inhibiting enzyme metabolism, seen maximally 
with fluvoxamine. Most studies demonstrating benefit 
from combination of clozapine with an SSRI might be 
due to raised plasma concentration of clozapine. Studies 
have attributed a better metabolic side-effect profile when 
clozapine is combined with fluvoxamine, possibly due to 
reduced norclozapine levels.40 Addition of mirtazapine 
is associated with improvement in negative and cogni-
tive symptoms with no significant effect on clozapine 
metabolism or side-effect profile.41-43

Augmentation with Other Drugs

Benzodiazepines are usually used to manage aggres-
sion in acute situations, but no evidence for long-term 
benefit for the use of the same is found for psychotic 
symptoms of schizophrenia.44 Donepezil is used based 
on the observation that it improves psychotic symptoms 
in dementia, whereas memantine has antiglutamatergic 
properties without strong evidence of efficacy.45 Agents 
like raloxifine, aspirin, gingko, and omega-three fatty 
acids have weak evidence for use as augmenting agents. 
Transdermal estradiol has shown to have better efficacy 
when compared with placebo in women of childbearing 
age, already on antipsychotic therapy.46 Among gluta-
matergic drugs like glycine, sarcosine, D-cycloserine, 
D-serine and CX516, only CX516 showed some efficacy in 
a small sample size study when compared with placebo.47

Use of Nonpharmacological  
Biological Treatments

Among biological modalities, electroconvulsive therapy 
(ECT) is the oldest and most studied for augmentation 
with clozapine. The ECT was primarily developed for 
treatment of schizophrenia, but its use declined with the 

discovery of potent antipsychotics. The ECT combined 
with clozapine has been shown to be more effective 
than either modality alone in cases of TRS.48,49 Evidence 
suggests safety and short-term efficacy of this combina-
tion.50,51 A single-blind study demonstrated efficacy of 
ECT patients with poor response to clozapine along 
with no increased risk of seizures or additional cogni-
tive impairment.52 However, there is little evidence for 
maintenance of benefit over the long term.53,54

Repetitive transcranial magnetic stimulation (rTMS) 
use in treating schizophrenia is based on the observation 
of increased activity of the left temporoparietal cortex in 
auditory hallucination. Low-frequency stimulation of the 
region is postulated in treating the symptoms. Research-
ers have demonstrated no immediate advantage over 
placebo, but long-term benefit of rTMS in treatment of 
positive symptoms in patients with inadequate response 
to clozapine.55 A meta-analysis on treatment with rTMS of 
patients with medication-resistant auditory hallucination 
induced a moderate reduction of auditory hallucinations 
in comparison with sham treatment.56 However, in cases 
of TRS, patients receiving rTMS had an improvement in 
general psychopathology, but not in auditory hallucina-
tions compared with sham treatment.57 Also, a meta-
analysis of seven studies has shown benefits of rTMS over 
sham in treating negative symptoms of schizophrenia.58

Transcranial direct current stimulation (tDCS) induces 
prolonged hyperpolarization in the area of cerebral cortex 
underlying the cathode and prolonged depolarization in 
the area of cortex underlying the anode, which is similar 
to effects of low- and high-frequency rTMS stimulation 
of cortex, leading to cortical inhibition and excitation 
respectively.59-61 In a randomized sham-controlled study, 
significant advantage of tDCS over sham was seen in 
reducing the severity of auditory hallucinations and nega-
tive symptoms; however, none of the patients reported 
complete remission in hallucinations.62

Psychosocial Treatments

Psychosocial modalities like family therapy to reduce 
expressed emotions, occupational therapy, social skills 
training, cognitive behavioral therapy, and cognitive 
remediation have proven benefits in patients with schizo-
phrenia even in those with poor antipsychotic response. 
However, there is lack of data on their use as augmenting 
agent with clozapine in resistant cases.63-66

DISCUSSION

Clozapine remains the choice of treatment in cases of 
TRS; however, cases showing poor response to clozapine 
therapy need careful evaluation for ruling out pseudore-
sistance. The evidence for augmentation or combination 
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of clozapine with other psychopharmacological agents 
is at present weak; similarly, use of biological modalities 
for augmentation needs further studies for strengthening 
evidence. One of the constraints of existing evidence is 
absence of long-term follow-up/assessment. Most evi-
dence at present demonstrates benefits in the short term 
with no data for long-term efficacy or relapse prevention 
of illness. Also, the majority of studies address improve-
ment in positive symptom domain of schizophrenia 
with undermining of negative, cognitive symptoms and 
overall quality-of-life in patients.67

Another setback is absence of uniform definition of 
treatment resistance and heterogeneity among research 
methodologies. Most studies demonstrating benefits fail 
to monitor plasma clozapine levels making it difficult 
to exclude pharmacodynamic interactions as a cause of 
improvement. Miyamoto et al68 compiled evidence for 
management of TRS.

The categories of evidence and recommendation 
grades are adopted from studies reported by other 
researchers.4,64 Table 1 shows the strategies of management 

aCategory of evidence where
•	 A	=	full	evidence	from	controlled	studies	based	on	two	

or more double-blind, parallel-group, RCTs showing 
superiority to placebo and one or more positive 
RCT showing superiority to or equivalent efficacy 
compared with established comparator treatment in 
a three-arm study with placebo control or in a well-
powered noninferiority trial (only required if such 
a standard treatment exists). In the case of existing 
negative studies (studies showing nonsuperiority to 
placebo or inferiority to comparator treatment), these 
must be outweighed by at least two more positive 

studies or a meta-analysis of all available studies 
showing superiority to placebo and noninferiority to 
an established comparator treatment. Studies must 
fulfill established methodological standards. The deci-
sion is based on the primary efficacy measure.

•	 B	=	limited	positive	evidence	from	controlled	studies	
based on: One or more RCTs showing superiority to 
placebo or a randomized controlled comparison with 
a standard treatment without placebo control with a 
sample size sufficient for a noninferiority trial and no 
good-quality negative studies exist.

•	 C	 =	 evidence	 from	 uncontrolled	 studies	 or	 case	
reports/expert opinion.

•	 D	=	inconsistent	results	(positive	RCTs	are	outweighed	
by an approximately equal number of negative 
studies).

•	 E	 =	 negative	 evidence	 (the	 majority	 of	 RCTs	 show	
nonsuperiority to placebo).

•	 F	=lack	of	evidence.
bRecommendation grade where69

•	 1	=	based	on	category	A	evidence	and	good	risk	benefit	
ratio

•	 2	=	based	on	category	A	evidence	and	moderate	risk	
benefit ratio

•	 3	=	based	on	category	B	evidence
•	 4	=	based	on	category	C	evidence
•	 5	=	based	on	category	D	evidence.

CONCLUSION

Most augmenting agents show promise, but lack conclu-
sive evidence at present. However, given the debilitating 
nature of the illness and widespread consequences on 
patients as well as caregivers, even moderate response 
to a particular augmenting agent may be clinically 
important for individual patients. While augmenting, 
side-effect profile of augmenting agent needs to be kept in 
mind, and in case of intolerability or inefficacy, clozapine 
monotherapy should be reinstituted. Finally, the progres-
sive nature of schizophrenia needs to be kept in mind 
while setting goals for functional recovery as unrealistic 
expectations may do more harm than good.
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thoroughly.3 Profile of the deceased is recreated by taking 
into account the information from interviewing the rela-
tives and reassessing the forensic record of the deceased.

METHODOLOGY/PROTOCOL TO CONDUCT AN 
INTERVIEW IN PSYCHOLOGICAL AUTOPSY

•	 The	 most	 important	 part	 of	 the	 interview	 is	 that	
the ethical considerations and the integrity of the 
deceased	must	be	respected.4,5

•	 Interview	 of	 survivors	 which	 may	 include	 family	
members, friends, coworkers.

•	 Ensuring	confidentiality,	anonymity,	and	confidence	
with the informant: obtaining an informed consent 
before	the	investigation	is	of	prior	importace.6

•	 Systematic	investigation	of	psychological,	psychiatric,	
medical, and social data.

•	 Relevant	information	should	be	obtained	from	police	
investigation:	 suicide	 note(s);	 postmortem	 report;	
psychiatric,	 medical,	 pharmacy,	 criminal,	 employ-
ment,	financial,	military,	and	school	records;	personal	
journals; wills, etc.

•	 The	 aspects	 like	 site	 of	 death,	 recent	 symptoms/
behaviors,	precipitants	to	death,	psychiatric	history,	
medical	illness	history,	family	history,	attachments/
social	 supports,	 emotional	 reactivity,	 lifestyle,	 and	
character are investigated.

•	 In	cases	of	suspected	alcohol-	or	drug-related	deaths,	
it	is	useful	for	the	forensic	psychiatrist	to	have	some	
working	 knowledge	 of	 toxicological	 concepts	 and	
methods.
The	 psychological	 autopsy	 helps	 in	 giving	 a	 lesser	

clouded	vision	of	 the	victim	profile	and	at	 times	even	
facilitates	 in	specifically	defining	the	cause	of	death.	It	
is	at	present	the	most	direct	method	available	for	study-
ing	the	relationship	between	particular	risk	factors	and	
completed	suicide.

The	 interviews	 used	 are	 structured	 in	 a	 manner	
to	 combine	 open-ended	 questions	 with	 standardized	
instruments.	 While	 open-ended	 questions	 are	 suitable	
to collect information about the trajectory of life events, 
childhood	development,	and	parent–child	relationships,	
the	 standardized	 instruments	 can	 gather	 information	
about	psychiatric	disorders,	impulsiveness,	aggression,	
childhood	 abuse,	 and	 personality	 traits.	 The	 medical	
examiner not only determines the cause of death but also 
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ABSTRACT
The psychological autopsy is a procedure that involves the 
reconstruction of the motives and existential crisis of the 
deceased with a particular focus on suicide risk factor. In this 
procedure, the events and circumstances leading to death are 
reconstructed, and suicidal intent, risk factors, and other factors 
are explored thoroughly. The psychological autopsy helps in 
giving a lesser clouded vision of the victim profile and at times 
even facilitates in specifically defining the cause of death. It is 
at present the most direct method available for studying the 
relationship between particular risk factors and completed 
suicide. Psychological autopsy has proved to be beneficial 
for the masses with its systematic method to understand the 
psychological and contextual circumstances preceding suicide. 
High prevalence of mental disorders in people who have com-
mitted suicide has been found in psychological autopsy studies.
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INTRODUCTION

The	psychological	autopsy	is	a	procedure	that	involves	
the reconstruction of the motives and existential crisis 
of	the	deceased	with	a	particular	focus	on	suicide	risk	
factor.1	The	psychological	autopsy	is	a	well-tested	method	
of	 investigating	 complete	 suicides	 and	 this	 term	 was	
coined	by	Shneidman.2	It	is	a	form	of	forensic	retrospec-
tive assessment of mental state at the time of a criminal 
offence	 in	 which	 a	 thorough	 retrospective	 analysis	 of	
the decedent’s state of mind and intention at the time of 
death	is	done.	In	psychological	autopsy,	the	events	and	
circumstances leading to death are reconstructed, and 
suicidal	intent,	risk	factors,	and	other	factors	are	explored	
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the manner of death, which can be natural, accidental, 
suicidal, homicidal, or not determined.

BENEFITS OF PSYCHOLOGICAL AUTOPSY

•	 Psychological	autopsy	has	proved	to	be	beneficial	for	
the masses with its systematic method to understand 
the	psychological	and	contextual	circumstances	pre-
ceding suicide.

•	 It	has	been	beneficial	in	governmental	inquiries	into	
major	public	suicides	and	in	legal	contexts.

•	 It	plays	an	important	role	in	suicide	prevention,	crisis	
intervention,	suicide	research,	and	helps	in	the	preven-
tion	of	such	untoward	incidents	and	prove	to	be	informa-
tive for medical examiners and to the judiciary as well.

PSYCHIATRIC IMPLICATIONS

High	 prevalence	 of	 mental	 disorders	 in	 people	 who	
have	committed	suicide	has	been	found	in	psychological	
autopsy	studies.	Studies	have	revealed	that	about	90%	of	
those who commit suicide suffer from one or more mental 
disorders,	depression	being	found	in	the	majority	of	cases	
and	hence	 this	outcome	has	proved	to	be	beneficial	 in	
identification and treatment of such cases at earliest so 
as	to	prevent	suicide.7-9
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1.5% in persons aged 60 to 69 years to 40% in those aged  
90 years or more.2 Definitive diagnosis of Alzheimer’s 
dementia (AD) is only possible postmortem where brain 
biopsy shows cortical atrophy, amyloid plaques, and neuro-
fibrillary tangles. In the antemortem state, the combination of  
clinical features and neuroimaging gives a diagnosis  
of probable Alzheimer’s disease, once reversible causes 
of dementia have been excluded. Cerebrospinal fluid tau 
estimation and PET scans have a sensitivity of 73 to 100% 
and 80 to 100% respectively (Gaugler 2013).3 They are 
invasive and/or expensive investigations to undertake. 
Another issue in treating AD is that only half the patients 
prescribed anticholinergic medications (acetylcholinester-
ase inhibitor, AChEI) respond to it.4,5 As ACheEI therapy 
is expensive, especially for the low-income population 
of India, it would be useful for the clinician to identify 
patients who will respond best to before prescribing 
AChEI medications.

Thus, there is a need for sensitive investigation, which 
is also cheap and noninvasive, for diagnosing Alzheimer's 
disease.

RELATION OF ALzhEImER’S DEmENTIA WITh 
PUPIL SIzE AND ITS REACTION TO LIGhT

The main etiology of AD is global shrinkage of the 
brain, consequent to which there is reduction in all the 
neurotransmitters, including acetylcholine (ACh). There 
is substantial evidence reporting a profound reduction 
of cortical choline acetyltransferase and cholinergic 
neuronal loss in patients with AD. The pupils are sup-
plied by the III cranial nerve directly from the brain, 
and their size and responsiveness are governed by the 
sphincter and the dilator muscles of the iris controlled 
by the parasympathetic (cholinergic supply) and the 
sympathetic (adrenergic supply) nervous systems respec-
tively (Fotiou et al., ). The parasympathetic oculomotor 
system involves projections from the Edinger–Westphal 
nucleus in the midbrain through the third cranial nerve 
and ciliary ganglion, to the sphincter pupillae muscle 
surrounding the pupil. Neurotransmitter involved both 
at the ciliary ganglion and the sphincter muscle is ACh; 
the Edinger–Westphal nucleus is cholinergic in nature as 
well. This system produces reflexive constriction of the 
pupil during light exposure.6
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ABSTRACT
Introduction: Diagnosis of Alzheimer’s disease is based on 
clinical symptomatology supplemented with neuroimaging find-
ings. While there are invasive techniques like lumbar puncture 
and expensive techniques like positron emission tomography/
single photon emission computed tomography (PET)/SPECT 
imaging available for diagnosis, none of these are totally accu-
rate. Thus, there is a need for a cheap and noninvasive technique 
for diagnosing Alzheimer's dementia. Pupillary light reaction or 
pupillometry is one such technique based on the hypothesis that 
the pupillary size and reaction are governed by the cholinergic 
system of the brain, which is deficient in Alzheimer’s dementia.

A review of the studies showed that pupillary measures have 
been studied in patients with or without mydriatic/miotic agents 
and in those receiving anticholinergic esterase medications. 
These studies are discussed in detail in this review.

Keywords: Alzheimer’s disease, Light reaction, Parkinson’s 
disease, Pupillometry.
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INTRODUCTION

Dementia is a clinical syndrome characterized by "global 
deterioration of mental functioning in its cognitive, emo-
tional and conative aspects.” The global annual incidence 
of dementia is estimated to be around 7.5 per 1000 popu-
lation. The global prevalence of dementia in those aged 
more than 60 years is 3.9%, with the regional prevalence 
being 1.6% in Africa, 3.9% in Eastern Europe, 4% in China, 
4.6% in Latin America, 5.4% in Western Europe, and 6.4% 
in North America.1 Its prevalence almost doubles every  
5 years after the age of 60 years, from approximately 
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As neurofibrillary tangles, which are a hallmark of 
Alzheimer's disease pathology, have been found in the 
oculomotor system of the Edinger–Westphal nucleus in 
patients with AD,7,8 theoretically, index changes in the 
central cholinergic system will be associated with the 
disease progression, and the response to cholinergic treat-
ment will be reflected in pupillary measures.

Thus pupillometry, which is a fast, cost-effective, 
noninvasive technique, can be potentially used to monitor 
the identification, progress, and response to treatment of 
Alzheimer's disease as a surrogate marker. In this article, 
we critically review the studies on using pupillometry in 
patients with AD, as well as present Indian data. The main 
pupillometric indices are described in Table 1.

STUDY DESIGNS

Most studies have used the cross-sectional design with 
single point assessment.9-16 Comparative studies with 
AD included either two groups of patients with AD 
with or without AChEI treatment, or compared AD with 
healthy controls, other disorders with cognitive deficit, 

such as Parkinson’s disease,10,11 Down’s syndrome,17 
or other dementias, such as vascular,18 multiinfarct  
dementia,19 or dementia with Lewy bodies.20

Pupillometric measures in Alzheimer’s Dementia

The studies on pupil parameters in AD can be broadly 
divided into two categories—those which have measured 
pupillary reaction without any topical mydriatic/miotic 
medication, or those which used either or both of these 
medications. These pharmacological actions of these 
drugs are on cholinergic system (as antagonists) or on 
adrenergic system (as agonists).

Studies not using Any Topical Agent

Granholm et al11 showed that the maximal pupillary con-
striction (minimal amplitude) is more strongly correlated 
with cognitive deficit. Furthermore, VCmax and ACmax 
have been considered as the most sensitive indicators 
of cholinergic deficiency associated with Parkinson's 
disease (PD) and AD.12 The ACmax and secondarily 
VCmax were the best predictors in classifying a subject 
as normal or as a PD patient with or without cognitive 
impairment,10,21 while ACmax was the best predictor in 
classifying a subject as normal or as an AD with a perfect 
classification ability.10,22

Studies using Topical mydriatic/miotic 
medications

Two agents have been used in the majority of studies: 
(i) Pilocarpine, a muscarinic agonist, which causes con-
striction of pupils by enhancing the cholinergic system, 
produced pupil constriction greater in AD patients as 
compared with normal controls;23-25 (ii) cholinergic antag-
onist tropicamide which produces dilatation of pupils.

There is significantly greater dilation in AD patients 
with tropicamide 0.01% administered locally to the 
pupils, than in nonclinical controls.17,26-30 In the study 
by Scinto et al,26 a 13% increase in pupil diameter in 
response to tropicamide accurately identified 18 of 19 
(95%) AD patients, whereas only 2 of 32 (6%) nonclinical 
controls exceeded this cut-off score. In another study,31 
a milder solution of tropicamide of 0.005% strength also 
produced similar changes, i.e., greater dilatation of the 
pupil in AD subjects. Iijima et al18 tested both concentra-
tions of tropicamide—0.01 and 0.005%—in subjects with 
AD and cognitively intact controls, the latter including 
nongeriatric subjects. In this study, the maximum pupil-
lary dilatation was equal with tropicamide 0.01% between 
patients with AD and control subjects, but tropicamide 
0.005% showed a difference in patients with AD, vascular 
dementia, and normals. Further, Scinto et al26 showed 

Table 1: Pupillometric indices

Resting or baseline pupil radius recorded after 2 minutes dark 
adaptation. It is also quantified as the average of the pupil 
diameter 100 ms prior to the photostimulation
Latency of response is defined as the onset of pupil reaction to 
light. It is the time when the pupil has the maximum acceleration
Minimum pupil radius/peak constriction amplitude/minimum 
amplitude/maximum constricted size of pupil refers to the 
lowest pupil diameter after pupil reaction to the exposure to a 
light stimulus
Response amplitude is the difference between baseline pupil 
radius and the minimum pupil radius after the pupil reaction to light
Percent constriction is the ratio between minimum pupil radius 
and baseline diameter
Response time refers to the difference between the time 
corresponding to the minimum amplitude and the time 
corresponding to the light stimulus
Time for maximum constriction (Tmax) is determined as the time 
when the constriction velocity is zero
Constriction velocity is defined as the ratio between response 
amplitude and response time
Maximum constriction velocity (VCmax) is the maximum rate of 
change in pupil diameter expressed in mm/sec over a given 
interval of time from initial size to maximal constricted size 
of pupil following stimulation by light as a consequence of 
introducing a dilute cholinergic antagonist to the eye. It is one 
of the most important indices that are significantly marking their 
presence in the diagnostic evaluation of AD
Maximum constriction acceleration (ACmax) is another important 
index in the prediction of diagnosis of AD
Time for maximum velocity is measured as depending on the 
empirically selected concentration of neural transmitter used 
and the amount of time before pupillary responses varies and 
may significantly differ for AD from normal population
Redilation velocity is defined as the rate of recovery expressed as 
mm/sec to maximal resting pupil radius after a photostimulation
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that those with “suspected” AD [which was assessed 
with memory and intellectual impairments (n = 5)] also 
showed exaggerated dilation responses, thereby signify-
ing the use of tropicamide test as a measure to identify 
individuals in preclinical, early stages of AD.

Another prospective longitudinal study on community 
dwelling elders by Scinto32 has shown that over a time 
period of 2 to 4 years, an exaggerated response on the pupil 
assay is a significant independent risk factor for develop-
ing preclinical AD, with an increased risk of four-fold. The 
study used discrete time survival modeling to assess the 
predictability of the pupil assay about a pattern of cognitive 
decline consistent with preclinical AD. When controlling 
for apolipoprotein E (ApoE) allele type, the odds ratio for 
pupil response as a risk factor increased to four.

In contrast, other studies have found considerable 
overlap between AD and control groups30,33,34 Ferrario 
et al35 found that 95% of normal controls showed similar 
dilation responses as patients with AD, and greater 
dilation in controls as compared to patients with AD. 
Nevertheless, a large amount of literature has found no 
significant difference in pupil responses.19,34,36-44

AChEI and Pupillary Reaction

Donepezil, an AChEI, is prescribed for treatment of AD, 
and works by inhibiting the breakdown of ACh, thereby 
increasing the available levels of this neurotransmitter 
in the brain. Fotiou et al36 found that patients receiving 
donepezil had larger pupillary light reflexes in com-
parison with patients with AD, who were not receiving 
donepezil. Peak constriction amplitude (PCA) correlated 
significantly with dementia severity and donepezil 
treatment. Donepezil may partially normalize peak 
constriction latency (PCL) in patients with AD resulting 
in masked differences between normal controls and AD 
in PCL.

Whereas there is some evidence that donepezil may 
have partially blocked the effects of tropicamide on PCA, 
regardless of donepezil treatment, patients with AD dif-
fered significantly from normal controls in PCA.

Poor specificity has also been reported with compa-
rable dilation responses in patients with AD and those 
with other types of dementia or neurological illnesses, 
such as frontotemporal dementia,45 amnestic distur-
bances in alcoholics,46 isolated memory deficiency,39 
intellectual impairments,43 sporadic type of AD,29 Down’s 
syndrome,17 extrapyramidal disorders,30 progressive 
supranuclear palsy,47 and multi-infarct dementia.19

Alzheimer’s Disease vs other Neurological Disorders

Fotiou et al36 examined tropicamide blockade of cholin-
ergic oculomotor functions in AD, PD, and nonclinical  

controls. Tropicamide increased pupil diameter and 
reduced the amplitude and latency of the pupillary light 
reflex to a similar extent for all three groups. Although 
Scinto et al26 found some specificity in AD, other 
researcher groups28,48 found that tropicamide was not an 
effective diagnostic tool for AD in relation to Parkinson’s 
disease, alcoholic dementia, and vascular dementia and 
proposed that it can be modulated by different gene 
dosage of ApoE 4.19

Indian Study

To the best of our knowledge, there is only one research 
report from India.50 In this study, subjects aged 60 years 
or more with Diagnostic and Statistical Manual fourth 
edition diagnosis of AD and age-matched cognitively 
normal controls underwent pupillary assessment using 
tropicamide 1%. This study did not find any differ-
ences in pupillary measures with (at 5 and 15 minutes 
postinstillation) tropicamide 1% solution between AD 
and controls.

DISCUSSION

The AD has peripheral cholinergic deficit independent of 
the aging process. As pupillary light reflex is mediated 
through peripheral cholinergic system, and central cholin-
ergic deficit in AD may indirectly result in peripheral cho-
linergic deficit, these patients could be expected to show 
increased sensitivity to tropicamide resulting in greater 
degree of pupillary dilatation. Reduced central inhibition 
of the Edinger–Westphal nucleus may also explain the 
pattern of results. Increased fatigue results in progressive 
miosis, especially in the dark, and larger PCA.6

Specificity of the PCA of the pupillary light reflex 
still can be put into discussion. Some studies found 
that as compared with normal controls, PD patients 
developed reduced PCA,51,52 similar to AD patients.36 
The PCA, therefore, was sensitive to AD, but lacked 
adequate specificity. However, it is possible that the PCA 
deficits found in both are due to neuropathology in the 
Edinger–Westphal nucleus. Hunter7 reported comparable 
neurofibrillary degeneration in the Edinger–Westphal 
nucleus in two PD cases and two AD cases, and found 
greater loss of neurons and gliosis in this nucleus in the 
patients with PD. Other possible explanation of reduced 
PCA in PD is that such patients may be less responsive 
to retinal dopamine amacrine cells that are involved in 
light adaptation.51,53 Normal amacrine dopamine activity 
increases with increased retinal illumination. Hence, the 
hypoactivity of retinal dopamine cells in PD may contrib-
ute to reduced reactivity to illumination, and larger pupil 
size probably because of inappropriate dark adaptation.
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Taken together, the studies on pupillometric measures 
present a contradictory picture. Most of investigations 
have used cross-sectional designs where it is difficult 
to assure that control groups are free of underlying AD 
pathology as there might be a possibility that subjects 
may have occult AD pathology prior to the manifestation 
of clinical symptoms. While markers of pathology may 
be positive, clinical signs of dementia can be absent. And 
thus, “normal” control sample can be contaminated as a 
comparison group.

Age, age of onset, and clinical characteristics of AD 
or ApoE could also serve as confounders.17,49 Pupil 
dilation is more in patients and healthy controls with 
a greater number of alleles for ApOE4 gene,48 and the 
13% cut-point of pupil dilation was slightly better than 
the 15% cut-point when ApoE status was not controlled 
and both these cut-points were similar when it was 
controlled.32 Hasegawa and Ishikawa54 revealed that 
pupillary diameter decreases with advancing age, and 
the latency of pupil response to light is significantly 
prolonged in individuals above 60 years of age. This 
indicates weakening of autonomic supply (cholinergic 
deficit) of eyes with advancing age. However, larger 
pupillary dilatation with tropicamide is reported in older 
adults,37,38,49 mostly in patients with AD and less than 
70 years of age.13,17

Various environmental factors can also influence the 
sensitivity of pupillary size and reaction and may account 
for discrepant findings across studies.11 The duration of 
pupillary contractions to light is a poor indicator of the 
intensity of the stimulus. However, the amplitude of the 
contractions may change from moment-to–moment, but 
it is sensitive to changes in stimulus intensity and rea-
sonably repeatable in the same subject under the same 
conditions when a number of reactions are averaged. 
Background luminance can also influence the pupillary 
response for the class of neurotransmitters used in study. 
Constriction responses in bright light may neutralize 
dilation responses to tropicamide.

Similarly, dilation responses to darkness can super-
sede dilation responses to tropicamide. Loupe et al41 
found that the tropicamide test tended to be more sensi-
tive to AD in the light than in darkness, but AD patients 
and nonclinical controls did not differ significantly in 
either the light or dark.

Furthermore, longer stimulus may overcome cholin-
ergic deficits and trigger a more normal light reflex. The 
PCA deficits in patients with PD have been observed to be 
more severe in the 20-lux condition, and were less severe 
in the 40-lux condition, where PCA was abnormally 
reduced only at the earliest two time points. Patients with 
AD, in contrast, showed abnormally reduced PCA in both 

lux conditions at every time point. A PCA cut-off score 
of 1.24 mm best differentiated AD patients and controls, 
with 80% of AD patients correctly classified and 80% 
of controls correctly classified. Studies12,36,55 that found 
reduced PCA used a brief (20–150 ms) light flash, whereas 
a 100 ms light stimulus used in one study did not find 
reduced PCA.35

Absorption of drug can be another confounding 
factor. Absorption is dependent on permeability of the 
cornea,43,44 while cornea also has impacts from tears, 
blink rate, and contact lenses. Fitz-Simon et al examined 
ocular penetration of eye drops using fluorescein as a 
tracer and found that patients with AD and controls gave 
similar responses either in absorption of tropicamide or 
for pupillary dilation.

Dark colored eyes are also known to react less or 
more slowly to neurotransmitter agents as compared 
with lighter eyes, although this has not been consistently 
found in AD studies of tropicamide effects.29,39,44 Gender 
showed strong correlations with measures of dilation 
in response to tropicamide for PD patients, suggesting 
women dilated less to tropicamide, but this correlation 
was in the opposite direction for AD patients and weak 
for controls, while some studies have not reported such 
effects.29,37,38

CONCLUSION

The pupil size and pupillary reaction to light have been 
shown to be related to the prediction of diagnosis and 
severity of dementia. Pupillary assay may be utilized in 
finding out dementia severity over time, predicting which 
patients are more likely to respond to treatment, change 
with response to treatment, and to determine when treat-
ment is no longer impacting cholinergic systems and, 
therefore, may no longer be appropriate. However, the 
studies conducted until date do not support this aim. 
The studies are heterogeneous, mostly cross-sectional, 
and have used different patient groups and pupil assay 
techniques. An adequately powered controlled study 
utilizing contemporary standard diagnostic criteria for 
AD is required to establish the role of pupillometry in 
diagnosis and prognosis of AD.
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and was associated with anxiety symptoms, followed by 
feeling of relief after picking. She was treated by a general 
practitioner and dermatologist for the same for the last 2 
years. None of the therapies provided adequate relief of 
symptoms. She had stopped going to family functions, 
had difficulty in concentrating in her study, and did not 
feel like interacting with others. There were no other com-
plaints like persistent sadness of mood, ideas of helpless-
ness and worthlessness, hearing unseen voices, muttering 
to self and gesticulating behavior. There was no sleep or 
appetite disturbance. There was no history of psychiatric 
illness in the family. She did not suffer from any other 
medical or surgical illness. No significant abnormalities 
were noted on general and systemic examinations apart 
from skin lesions on fingers of hands, toes, and feet. On 
mental status examination (MSE), she was constantly 
fidgeting with her fingers. Eye-to-eye contact was initiated 
but not maintained. She conveyed that she did not feel at 
peace and her affect was anxious. No other abnormalities 
were found on MSE. She was diagnosed as having exco-
riation (SP) disorder as per DSM-5. She was started on 
cap Fluoxetine 20 mg in the morning after breakfast and 
Topiramate 25 mg half tablet twice a day. On subsequent 
follow-up, the dose of Topiramate was increased to 50 mg  
twice a day. Behavior therapy was also used. Gradual 
improvement was noted. She had reduced anxiety and 
decreased the time she spent in picking the skin.

DISCUSSION

Skin picking disorder has been historically classified as 
an impulse-control disorder not otherwise specified, a 
stereotypic movement disorder,4 an OCD,5 a behavioral 
addiction,6 and a form of self-injurious behavior.7 The 
DSM-5 has included it separately in the chapter of OCD 
and related disorders.8

The SPD is characterized by recurrent picking of one’s 
skin. Skin is most commonly picked from the face, arms, 
and hands but individuals may pick, squeeze, or rub a range 
of areas, targeting healthy skin, minor skin irregularities, 
or scabs. Some individuals describe an urge to pick, which 
is relieved by SP, some doing it automatically without full 
awareness.9 It was first described by Erasmus in 1875.10

Odlaug and Grant5 suggested that excoriation disorder 
is more similar to substance abuse disorder than OCD. They 
argued that as compared with OCD, excoriation disorder 
may be inherently pleasurable and the treatments that are 
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ABSTRACT
Skin picking behavior described as a form of oc spectrum 
disorder in DSM-5. We discuss one such case in an eigh-
teen year old girl with long standing history and how she was 
managed effectively with selective serotonin reuptake inhibitor 
and behavioral therapy.
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INTRODUCTION

Compulsive self-injurious behavior, including hair 
pulling, nail biting, skin picking (SP), and scratching, is 
habitual, repetitively occurs, and is frequently observed 
as a comorbid condition in various psychiatric disorders, 
such as borderline personality disorder, posttraumatic 
stress disorder, depressive disorder, anxiety, and eating 
disorders.1 Skin picking disorder (SPD) is characterized 
by repetitive and compulsive picking of skin leading to 
tissue damage. It is also known as pathological SP, der-
matillomania, or “neurotic excoriation.”2

This disorder has been recently introduced to the 
fifth edition of The Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5) as an obsessive–compulsive 
disorder (OCD). The prevalence of SPD has been found to 
be 1.25 to 5.4% among the general population and 11.8% 
of adolescent psychiatric inpatients.3 Here we report a 
case of chronic SPD in an adolescent girl.

CASE REPORT

An 18-year-old Hindu, unmarried girl from a rural back-
ground was brought to our outpatient department with 
complaints of excessive skin scratching and SP of the right 
hand fingers and toes for last 8 years with history of exac-
erbation on and off. Her SP behavior was a daily routine 
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generally effective for patients with OCD (i.e., selective 
serotonin reuptake inhibitors and exposure therapy) may 
not be as successful in patients with excoriation disorder. 
Unlike OCD, picking the skin is rarely driven by obses-
sive thoughts. Odlaug and Grant5 have recognized the 
following similarities between SP and substance abuse, 
i.e., a compulsion to engage in the negative behavior 
despite knowledge of the harm, a lack of control over the 
problematic behavior, and a strong urge to engage in the 
behavior prior to engagement with a feeling of pleasure 
while engaging in the behavior or a feeling of relief or 
reduced anxiety after engaging in the behavior.
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General blood chemistry was within normal limits 
except low vitamin D3 (17.9 ng/mL). Noncontrast com-
puted tomography brain and electroencephalogram were 
also found to be normal. General and systemic exami-
nation did not reveal any significant finding. She was 
managed with Inj. Haloperidol and then later discharged 
with Tab. Olanzapine 10 mg/day.

She was also diagnosed having multiple exostoses in 
March 2016 for which she was operated on her right knee 
joint 7 months previously. However, there was no family 
history for the same. X-ray showed multiple exostoses 
over bilateral knee joints which was also confirmed by 
postoperative biopsy (Fig. 1).

DISCUSSION

Osteochondromatosis or multiple exostoses are benign 
cartilage-capped bone tumors that grow outward from 
metaphyses of long bones. Median age of onset is  
3 years, nearly all affected are diagnosed by 10 to 12 years 
with autosomal dominant inheritance. Gene mutations 
responsible for it are EXT1 (8q24.11), EXT2 (11p11.2), and 
EXT3 (Chr 9). Penetrance is reported to be 96% in females 
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ABSTRACT

We report the case of a patient who suffered from schizophrenia 
with multiple exostoses (osteochondromatosis) and admitted 
in our psychiatric ward and argue about the possible role of 
exostosin (EXT) gene and its nearly chromosomal loci in further 
genetic studies of schizophrenia.

Only three cases have been reported till date which tried 
to associate coexistence of multiple exostoses and schizo-
phrenia, thereby guiding further studies in genetic etiology of 
schizophrenia.
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sis, Schizophrenia.

How to cite this article: Majumder U, Hebbar YRN, Gupta AK,  
Singh RKL. Rare Association of Schizophrenia in a Patient with 
Multiple Exostoses. Ind J Priv Psychiatry 2017;11(2):34-35.

Source of support: Nil

Conflict of interest: None

CASE REPORT

A 22-year-old graduate unmarried female from urban 
setting was brought to the psychiatry outpatient depart-
ment in January 2017 with 2 months duration of social 
withdrawal, persecutory delusions, third-person audi-
tory hallucination of derogatory type, disorganized 
speech off and on, restricted mood and affect with lack 
of insight, and impaired sleep and personal hygiene. 
Onset was gradual with waxing and waning pattern 
for 2 years. She was previously prescribed antipsy-
chotic medications and she responded to the treatment 
but discontinued after 8 months by herself. However, 
she never attained her premorbid level of functioning. 
There was no positive family history of psychosis. She 
was diagnosed having schizophrenia of paranoid type 
(F20.0 of the International Classification of Diseases, 
Tenth Edition, ICD-10).

Fig. 1: X-ray of the patient showing multiple exostoses  
in both knee joints
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and 100% in males. However, nearly 20% cases have no 
positive family history.1

Age of onset (around 20 years) and psychiatric 
manifestations like paranoid delusions, incongruent and 
restricted mood and affect, lack of insight, disorganized 
behavior of our patient were comparable with those of 
Aizenberg et al2 and Bernal3. Good response to antipsy-
chotic drugs in controlling psychotic features was also 
comparable to that of Aizenberg et al2 case reports, while 
Bernal3 reported poor response to neuroleptics in his 
case. In all the three previously reported cases, surgical 
excision of exostoses was done, as similar to our case. 
Our case also does not have any positive family history 
of multiple exostoses.

Exostoses are rarely present at birth, but gradually 
arise and increase in size with age, with a wide spec-
trum of clinical presentation from only radiologically 
distinguishable signs to different skeletal deformities 
that remain minor physical anomalies of schizophrenics.4

Genetic transmission, correlation of phenotype and 
genotype, and variable spectrum of clinical manifestation 
are comparable in both the condition of schizophrenia 
and multiple exostoses. All the shared features and the 
cases reported earlier guide us to believe in the important 
role of EXT genes and nearly chromosomal loci in further 
studies in the genetics of schizophrenia.
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CASE REPORT

A 33-year-old married man working as a teacher pre-
sented to the psychiatry outpatient department with chief 
complaints of episodes of inability to move his limbs at 
night while asleep since the past 6 years. The patient 
had all these episodes during his sleep at night and the 
event lasted 15 to 20 minutes whereby he was unable to 
move his limbs or turn in bed or even call for help, all of 
which he would desperately want to do each time but 
was unable to do so. He had panic disorder for many 
years and was on treatment. He thought that these epi-
sodes were nocturnal panic attacks. These episodes had 
him feeling extremely fearful and anxious. Even though 
things returned to normal in 20 to 25 minutes he would 
have anxiety for an hour after these episodes. He could 
very clearly hear his wife calling out and speaking to him 
but was never able to respond to her. The episodes would 
usually occur when he was about to get up from sleep at 
5.30 am. He reported the first such episode 6 years ago 
but they progressed from one attack a month to weekly 
and then thrice weekly to each night at the time of pre-
sentation. He did not have other symptoms suggestive of 
narcolepsy and slept 6 to 7 hours a night. He described 
his sleep quality as fine but the episodes would cause 
him anxiety. He would have panic attacks once or twice 
a week during the day and was on Escitalopram 10 mg 
and Clonazepam 0.25 mg at night and when needed for 
the same. He had no issues with the panic attacks as he 
would consume a mouth-dissolving Clonazepam when 
they ensued and the attacks subsided in 5 minutes. He 
denied symptoms suggestive of other parasomnias and 
other major psychiatric disorders. No family history sug-
gestive of the same existed. There was no history of any 
form of substance use ever by the patient. His general 
and systemic examination was within normal limits and 
on mental state examination he was absolutely normal. 
All routine blood tests done a month ago by the patient 
were normal. Using International Criteria of Sleep Dis-
orders5 we reached a diagnosis of chronic ISP over and 
above his existing panic disorder. We psychoeducated 
him and his wife about sleep paralysis and sleep hygiene. 
We increased the dose of Clonazepam to 0.5 mg at night 
and the dose of Escitalopram was increased to 20 mg. In 
2 weeks he reported a stoppage of all symptoms and he 
is currently symptom free on the same dose of medica-
tion for 2 months.
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ABSTRACT

We present herewith a case of isolated sleep paralysis (ISP) 
which entails a transient, generalized inability to move or speak, 
i.e., usually seen during the patient’s transitions between sleep 
and wakefulness. We report the case of a 33-year-old man with 
recurrent ISP and panic disorder. The patient sought help after 
nearly 6 years of symptoms as he thought that the symptoms 
were part of his nocturnal panic attacks. Isolated sleep paralysis 
is seen in conjunction with multiple anxiety disorders and the 
symptoms may mimic anxiety, thereby confounding the diagno-
sis. It is prudent that clinicians keep in mind sleep paralysis as a 
differential diagnosis in anxiety disorders as all cases of freezing 
at night may not be nocturnal panic attacks.

Keywords: Panic attacks, Panic disorder, Sleep, Sleep  
paralysis.
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INTRODUCTION

Sleep paralysis is a condition characterized by a transient, 
generalized inability to move or speak, i.e., usually seen 
during the patient’s transitions between sleep and wake-
fulness.1 It is a symptom of narcolepsy and may be seen 
with excessive daytime sleepiness, cataplexy, and hypna-
gogic hallucinations as per the Diagnostic and Statistical 
Manual of Mental Disorders, fourth edition, text revision 
criteria.2 Isolated sleep paralysis is a rapid eye movement 
sleep parasomnia and is a recurrent phenomenon.3 Epi-
demiological data have reported the occurrence of ISP 
with anxiety disorders where it may mimic the symptoms 
of an anxiety disorder and thus may not be diagnosed.4 
We report here a case of a patient with recurrent ISP and 
panic disorder where the episodes of ISP were mistaken 
by the patient as nocturnal panic attacks and help was 
not sought for over 6 years.
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DISCUSSION

The patient had symptoms of recurrent ISP occurring in the 
absence of any symptoms of narcolepsy and also had panic 
disorder. The episodes in sleep paralysis are more likely to 
occur during awakening from sleep as in our case.6 Hal-
lucinatory experiences both in visual and auditory modes 
are common in ISP but our case had no such features.7 
Most cases reported that they are aware of other people 
present in the room and can hear their voices and other 
noises around, but usually complain of complete inability 
to move any part of their bodies including an inability to 
speak out as in our case.8 Appropriately diagnosing a case 
of ISP is important for psychiatrists as the fright and anxiety 
reported by patients may mislead the clinician into diagnos-
ing such patients with anxiety disorders or nocturnal panic 
attacks.9 Selective serotonin reuptake inhibitors have been 
the mainstay for treating sleep paralysis and our case also 
responded to Escitalopram when the dose was increased.10 
Recurrent ISP is a rare disorder that may be easily mis-
diagnosed as some psychiatric disorder. It is important 
for psychiatrists to be aware of ISP as a diagnostic entity.
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