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ABSTRACT

Introduction: Neurological disorders like headache, stroke, 
and seizures are associated with many psychiatric comor-
bidities like anxiety, depression, psychosis, eating disorders, 
personality disorders, etc. In order to look for the association 
of psychiatric comorbidities in epilepsy, headache, and stroke, 
this study was undertaken as very few studies have been 
reported from this part of the country so that we can help 
patients in improving their quality of life.

Materials and methods: This study was done in Mahatma 
Gandhi Medical College and Hospital, Jaipur, India, by the 
Department of Neurology and the Department of Psychiatry 
at the time of 1st visit. Fifty patients each of proved epilepsy, 
stroke, and headache were enrolled after consent and they 
were put to screening using the Global Mental Health Assess-
ment Tool (GMHAT) questionnaire and at the same time, 
Department of Psychiatry assessed comorbidities—depres-
sion and anxiety—and made diagnosis using Hamilton Anxiety 
Rating Scale (HAM-A) and Hamilton Depression Rating Scale 
(HAM-D) scale respectively.

Results: The GMHAT tool showed that 50% of the patients 
having headache, 80% of the patients who had stroke, and 
72% of the patients suffering from epilepsy had psychiatric 
comorbidities. The HAM-A scale showed that 40% of the 
patients with headache, 16% of patients suffering from epi-
lepsy, and 30% of patients with stroke had anxiety as psychi-
atric comorbidity. The HAM-D scale showed depression in 
30% of the patients having headache, 36% of the patients with 
epilepsy, and 60% of the patients who had stroke.

Conclusion: Results of our study showed that depression 
and anxiety are the most frequently encountered psychiatric 
comorbidities in patients with epilepsy, headache, and stroke. 
In our study, it was seen that depression was more common 
as compared with anxiety in patients with epilepsy and stroke, 
and anxiety was more common as compared with depression 

in patients with headache. To confirm our findings further, larger 
multicenter studies are needed. Anxiety and depression should 
be evaluated by clinicians using these simple screening instru-
ments that can rapidly detect symptoms of these comorbidities 
in their busy clinical settings.
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INTRODUCTION

The patients with neurological disorders have an 
increased risk for cognitive, behavioral, and psychoso-
cial disorders.1 Neurological disorders like headache, 
stroke, and seizures cause emotional lability, a common 
syndrome of affective dysregulation.2 These disorders 
are associated with many psychiatric comorbidities like 
anxiety, depression, psychosis, eating disorders, person-
ality disorders, etc.

The most frequent psychiatric comorbidities encoun-
tered in patients suffering from epilepsy are depression 
and anxiety, with a prevalence of depression ranging from 
11 to 60% in patients having recurrent seizures. A meta-
analysis done recently proved that patients suffering from 
epilepsy have several folds increased risk of depression 
as compared with the general population, but there is no 
meta-analysis done to study anxiety in such patients.3

The patients who suffered from stroke recently or in 
past are at significant risk for various psychiatric comor-
bidities. Poststroke depression (PSD) and poststroke 
dementia are the most commonly reported among them. 
These neuropsychiatric complications that are associated 
with stroke have negative effect on the social functioning 
and overall quality of life of these patients. Several studies 
have shown that there is also a delay in the recovery of 
their motor functioning.4

Anxiety and depression are also commonly associated 
with recurrent and chronic headaches. Migraine is associ-
ated with comorbidities, such as anxiety disorder, ranging 
from 18 to 58% and depression, ranging from 17 to 47%.5
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In order to look for the association of psychiatric 
comorbidities in epilepsy, headache, and stroke, this study 
was undertaken as very few studies have been reported 
from this part of the country so that we can help patients 
in improving their quality of life.

MATERIALS AND METHODS

The study was done in Mahatma Gandhi Medical College 
and Hospital by the Department of Neurology and the 
Department of Psychiatry at the time of first visit. Fifty 
patients each of confirmed diagnosis of epilepsy, head-
ache, and stroke were enrolled after consent. They were 
put to screening using GMHAT questionnaire, responses 
were noted, and final diagnosis was recorded as per 
GMHAT (which is a well-rated tool and has been used to 
look for psychiatric comorbidities). The GMHAT-Primary 
Care Version (GMHAT/PC) is a computerized tool and is 
used for clinical assessment of a wide range of psychiatric 
problems in a hospital setting and is very convenient to be 
used in busy outpatient departments as well. A computer 
diagnosis, a symptom rating, a self-harm risk assessment, 
and a referral letter can be generated by this tool.6

At the same time, the Department of Psychiatry 
assessed comorbidities—depression and anxiety—and 
made diagnosis using HAM-A and HAM-D scale respec-
tively. These scales are the first rating scales to measure 
anxiety and depression and are still widely used today 
in both clinical and research settings.

RESULTS

Epilepsy

Fifty patients with epilepsy were interviewed using 
the GMHAT tool. The aim was to study mental health 
problems related to psychiatry in patients suffering from 
epilepsy. The age of the patients varied from 16 to 60 
years with a mean value of 35.2 years. Of the 50 patients 
with epilepsy studied, 27 (54%) were males and 23 (46%) 
were females (Table 1). The most common psychiatric 
disorder in subjects with epilepsy was depression (16%) 
(Table 2). The prevalence of organic disorder among 
epileptics was 16%, psychosis was 12%, and anxiety 
was 8% (Table 2). Other psychiatric comorbidities found 
were phobia, mania, eating disorders, and personality 
problems.

Using HAM-A scale, it was seen that 16% of the 
patients (8 patients) with epilepsy had anxiety, out of 

which three were males and five were females; 6% of 
patients (3 patients) had mild anxiety, 8% of patients  
(4 patients) had moderate anxiety, and 2% (1 patient) had 
severe anxiety (Table 3).

The HAM-D scale showed depression in 36% of the 
patients (18 patients) with epilepsy, of which 10 were 
males and 8 were females. It was seen that 24% patients 
(12 patients) had depression of mild grade, 10% of 
patients (5 patients) had depression of moderate grade, 
and 2% of patients (1 patient) with epilepsy had severe 
depression (Table 4).

Stroke

Fifty patients with stroke participated in this study. This 
included 26 males (52%) and 24 females (48%) (Table 1). 
The age of the patients ranged from 18 to 74 years (the 
mean age was 60.6 years). In GMHAT scoring, a total 
of 40 patients (80%) were identified to have psychiatric 
comorbidities (Table 2). Depression (30%) was most com-
monly seen in our study population. Others included 
psychotic disorders (22%), organic disorders (8%),  

Table 1: Sex distribution of patients

Stroke (n = 50) Headache (n = 50) Epilepsy (n = 50)
Males 26% 21% 27%
Females 24% 29% 23%

Table 2: The GMHAT score for comorbidities in patients of 
stroke, headache, and epilepsy

Primary diagnosis
Stroke  
(n = 50)

Headache  
(n = 50)

Epilepsy  
(n = 50)

Psychotic disorder 11 2 6
Organic disorder 4 3 8
Eating disorder 0 0 2
Normal 10 25 14
Personality problems 0 0 2
Depression 15 5 8
Mania 0 0 3
Anxiety 7 9 4
Phobia 0 2 3
Drug abuse 3 4 0

Table 3: The HAM-A scale in patients with stroke, headache, 
and epilepsy

Score
Stroke  
(n = 50)

Headache  
(n = 50)

Epilepsy 
(n = 50)

<17 mild 10 10 3
 18–24 moderate 2 10 4
 25–30 severe 3 0 1
 Others 35 30 42

Table 4: The HAM-D scale in patients with stroke, headache, 
and epilepsy

Score
Stroke  
(n = 50)

Headache  
(n = 50)

Epilepsy  
(n = 50)

8–13 (mild depression) 15 8 12
14–18 (moderate) 10 5 5
19–22 (severe) 5 2 1
≥23 (very severe) 0 0 0
Others 20 35 32
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generalized anxiety disorders (GADs) (14%), and drug 
abuse (6%) (Table 2).

Using HAM-A scale, it was seen that 30% patients  
(15 patients) had anxiety out of which 11 patients were 
males and 4 were females. Of them, 20% of patients 
(10 patients) had anxiety of mild grade, 4% of patients 
(2 patients) had anxiety of moderate grade, and 6% of 
patients (3 patients) had anxiety of severe grade (Table 3).

Using HAM-D scale, it was seen that 60% of patients 
(30 patients) had depression out of which 15 patients were  
males and 15 were females. Of them, 24% of patients (12 
patients) had mild depression, 10% of patients (5 patients) 
had moderate depression, and 2% of patients (1 patient) 
had depression of severe grade (Table 4).

Headache

We included 50 patients with headache. Out of 50  
patients, 29 (58%) were females, and 21 (42%) were 
males (Table 1). The GMHAT tool, HAM-A, and HAM-D 
were used to identify psychiatric comorbidities in these  
patients. The GMHAT tool showed that 50% of the patients 
with headache suffer from psychiatric comorbidities (Table 
2); 18% of the patients with headache suffered from anxiety 
disorder and 10% of the patients had depression (Table 2);  
8% of the patients with headache had history of drug 
abuse (Table 2). Other psychiatric comorbidities found 
were psychosis, organic disorder, and phobia.

The HAM-A scale showed that 40% of the patients 
(20 patients) had psychiatric comorbidity (anxiety) which 
was equal in both males and females. Out of these, 20% 
of patients (10 patients) had anxiety of mild grade and 
20% (10 patients) had anxiety of moderate grade. It was 
seen that none of the patient with headache had severe 
anxiety (Table 3).

The HAM-D scale showed depression in 30% of the 
patients (15 patients), out of which 5 patients were males 
and 10 were females. Out of these, 16% of the patients (8 
patients) had depression of mild grade, 10% (5 patients) 
had depression of moderate grade, and 4% (2 patients) 
had depression of severe grade. None of our patients with 
headache had depression of very severe grade (Table 4).

DISCUSSION

Epilepsy

People with epilepsy very commonly suffer from depres-
sion and anxiety disorders. Depressed mood can be 
caused by the altered brain activity which can further 
lead to the increase in frequency of seizures, leading to 
difficulty in management of the disease. These feelings 
of anxiety and depression can be worsened by the stress 
of living with a chronic condition. A strong link between 

epilepsy, depression, and anxiety disorders has been 
reported in the literature.7 In this study, the prevalence of 
anxiety was 16% and that of depression was 36%. Depres-
sion was greater than the result reported in Ethiopia  
(32.8%), but prevalence of anxiety was lower than that 
seen in Ethiopia (33.5%).7 In our study, 36% of the patients 
with epilepsy had depression which was also more 
when compared with the result reported from Thailand 
(20%).8 The prevalence of anxiety was much lower when 
compared with studies done in China (30%),9 Brazil 
(33–39%),10 Thailand (39%),8 and Egypt (47%).11 The 
differences found could be attributed to methodological 
issues, difference in procedures of collecting samples, and 
different scales used to look for psychiatric comorbidi-
ties. The increased incidence of suicide in patients with 
psychiatric disorders and epilepsy has been reported in 
several studies.3 In a population-based case–control study 
in Denmark, 32-fold increased risk of suicide was seen in 
patients who had epilepsy and affective disorder, whereas 
11-fold increased risk in patients who had epilepsy and 
anxiety.12 Jones et al13 in his review of literature identi-
fied a life time average suicide rate of 12% in people with 
epilepsy which was much more as compared with 1.1 to 
1.2% in the general population.

Stroke

One of the commonest neuropsychiatric complications 
associated with stroke is PSD. Its prevalence varies 
depending on the hospital setting in which the patient 
has been examined. The prevalence rate of 21.6% has 
been reported for major depression and 20.0% for minor 
depression in acute rehabilitation hospitals in the studies 
from developed countries, and 24% for major depression 
and 23% for minor depression in outpatient clinics in 
which the duration of stroke varies between 3 months 
and 3 years. There is a significant association between 
location of the lesion and development of PSD. The phys-
ical disability has significant association with increased 
frequency in PSD.14 The prevalence of psychiatric comor-
bidity recorded in this study was 80%. The prevalence 
is much higher than the prevalence of 36% reported by 
Ajiboye et al,14 9.1% by Williams et al,15 and 49 to 54.7% 
reported by other researchers.16,17 This wide variations in 
prevalence rates could be due to differences in methods 
and the settings in which the studies were conducted. 
The psychiatric comorbidities which were found in this 
study were 30% for depression, 14% for GAD, 8% for 
organic disorder, and 6% for drug abuse. We reviewed 
several studies that focused mainly on PSD or poststroke 
anxiety and were conducted in developed countries; it 
was seen that 20 to 40% of patients had depression18-20 
and 20 to 30% of patients had GAD.21,22 The prevalence 
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rate for depression in our study was quite similar to 
other studies, but for anxiety disorder, it was lower 
when compared with the studies that focus mainly on 
poststroke anxiety disorder. Some studies that focused 
on three or more psychiatric disorders in stroke patients 
can be said to be more comparable to our study.15-17 In 
an Italian study, depression was reported in 27% of the 
patients (mild depression in 14.6%, moderate depres-
sion in 4.9%, and severe depression in 7.2%), anxiety 
disorder in 12% of patients, and personality disorders 
in 10.2% of patients.16 In our study, the prevalence of 
depression was 30% which was also slightly higher than 
that of Oladiji et al23 where the reported prevalence of 
depression was 25.5% among stroke survivors. A longer 
duration of depression is seen in patients with comorbid-
ity of PSD and GAD together than PSD alone, and this 
may lead to more intense adverse physical and social 
functioning outcome.24 It has been reported that stroke 
outcome can be improved profoundly by early identifica-
tion and treatment of these psychiatric disorders.18,24,25 
For patients with PSD and other psychiatric disorders 
after hospitalization, a higher 3-year mortality risk has 
been reported for stroke.15 A similar study found that 
there was an increased 10-year mortality in poststroke 
psychosis patients.26

Headache

Headache is a very common disorder with a 1-year 
prevalence rate of 10 to 18.6% for migraine and 31 to 
90% for tension-type headache (TTH), and it is often so 
troubling that it interferes with everyday life. Psychiatric 
comorbidities, such as anxiety disorders and depression 
are associated with headache, especially migraine.5 There 
are 2 to 5 times more chances to have these symptoms in 
patients with migraine than patients without migraine. 
Depression is seen in about 25% of patients with migraine, 
and anxiety in about 50%.27 In our study, 40% of patients 
(20 patients) had anxiety which was equal in both males 
and females. Out of these, 20% of patients (10 patients) 
had anxiety of mild grade and 20% (10 patients) had 
anxiety of moderate grade which was less when com-
pared with other studies. Anxiety disorder is more 
common than panic disorder in patients of headache as 
reported by other studies. A study done by Mehlsteibl 
et al28 showed that headache patients are more likely 
to suffer from GAD (37%) than from the panic disorder 
(27%). The HADAS study and a study by Merikangas  
et al29 confirmed this result.30 Chronic migraine was asso-
ciated with GAD in 44.6% of patients in study by Corchs 
et al,31 which was quite similar to the results found in our 
study. In our study, 30% of the patients (15 patients) had 
depression, which was more when compared with other 

studies. Out of these, 16% of the patients (8 patients) had 
depression of mild grade, 10% (5 patients) had depression 
of moderate grade, and 4% (2 patients) had depression 
of severe grade. None of our patients with headache had 
depression of very severe grade. In a study by Song et al,32  
it was seen that 9.5% of patients of TTH had anxiety and 
4.2% had depression and which were higher as com-
pared with nonheadache cases; 53.4 and 36.9% of TTH 
patients had anxiety and depression respectively, in an 
Italian study.33 Anxiety and depression were seen in 17 
and 21% of patients respectively, in another study done 
in America.34 Anxiety and depression among patients 
with TTH have rarely been studied and reported using 
population-level data. The findings are heterogeneous 
given the current state. The quality of life in patients 
with migraine and chronic daily headache is low and 
lots of work hours and work days are lost in household 
activities, and family and social and leisure activities.5 
Researchers do not know the exact reason why all these 
psychiatric comorbidities are so common in patients with 
headache. Serotonin, a brain chemical, is believed to be 
involved in all these conditions. Both these conditions can 
be triggered by hormone changes in women.27 There are 
different theoretical approaches that indicate that GAD 
is more commonly seen in headache patients. It has been 
suggested recently that emotional and somatic arousal can 
be dampened by “worrying” (which constitutes the main 
feature of GAD).35,36 Worry may be used by patients with 
headache as a tool to reduce the somatic arousal known 
to exist with pain and eventually may develop GAD.37

CONCLUSION

Results of our study showed that depression and anxiety 
are the most frequently encountered psychiatric comorbidi-
ties in patients of epilepsy, headache, and stroke. In our 
study, it was seen that depression was more common as 
compared with anxiety in patients with epilepsy and stroke, 
and anxiety was more common as compared with depres-
sion in patients with headache. To confirm our findings, 
further larger multicenter studies are needed. Anxiety and 
depression should be evaluated by clinicians using these 
simple screening instruments that can rapidly detect symp-
toms of these comorbidities in their busy clinical settings.
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