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Abstract
Background: Epidemiological studies have established a strong association between primary headaches and psychiatric disorders and the
reported prevalence was 66.1% of depressive and anxiety disorders. The primary objective of this research was to study association of
vertigo with anxiety and/or depression in patients of migraine or tension type headache (TTH) whereas secondary objective was to study
prevalence of anxiety and depression in migraine or TTH patients.
Methods and Materials: This cross sectional observational study was conducted between September 2015 and February 2017 in patients
aged 18 to 70 years of either sex with migraine or TTH with or without vertigo. We used The International classification of headache
disorders 3 for diagnosis of migraine, and TTH. Hamilton anxiety rating scale (HAM-A) and Hamilton depression rating scale (HAM-D)
were used to assess anxiety and depression respectively. Chi-square test or Fisher’s exact test was used to find the association between
HAM-A and HAM-D. Odds ratio was calculated to find the chances of occurrence of anxiety or depression in vertigo with the type of
headache.
Results: In patients of migraine and TTH with history of vertigo, anxiety and depression was 6.2 times and 2.1 times more prevalent
respectively as compared to those without vertigo. Higher percentage of patients with migraine type of headache had depression as
compared to TTH patients.
Conclusions: Anxiety and depression is common in patients with migraines and TTH therefore proper diagnosis and treatment of anxiety
and depression are needed for improved management of patients of migraine and TTH.
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Introduction
Headaches are amongst the most common disorders of the
nervous system. It can be a symptom of a serious lifethreatening disease, such as a brain tumor but in most cases
it is a benign disorder such as migraine or tension type
headache (TTH).1 Migraine is the 3rd most prevalent disease
in the world.2
Approximately 64% – 77% of people have headache at
some point in their lives. During each year, on average, 46%
– 53% of people have headaches.3,4 More than 90% of
headaches are primary headaches.4 Most of these primary
headaches are TTH.5 Most people with TTH have
"episodic" headaches that come and go. Only 3.3% of adults
have chronic TTH, with headache for more than 15 days in
a month.4
Approximately 12%–18% of people in the world have
migraine.5 More women than men experience migraine. In
Europe and North America, 5% – 9% and12% – 25% of
men and women experience migraine respectively.3
Migraine and TTH can cause substantial levels of disability,
not only to patients and their families but also to society.6-10
Headache disorders are associated with psychiatric
comorbidites, more so in women.6 Epidemiological studies
have established a strong association between primary
headaches and psychiatric disorders7 and the reported
prevalence was 66.1% of depressive9 and anxiety
disorders.7,9,10
The reported rates of psychiatric comorbidites ranged
between 69% - 87% in migraine and 45% - 56% in
TTH.7,8,11,12 Psychiatric disorders as depression and anxiety

are comorbid with headache. Several studies stated higher
probability of psychiatric disorders among people with
migraine. Psychiatric comorbidity complicates the
management of patients with headache and it's association
leads to poor prognosis.13-16
Vertigo is a common complaint in patients of migraine
as well as in TTH. It was reported that migraine patients
were more likely than TTH to suffer from episodic vertigo
(27 % vs 8 %).17
The primary objective of this research was to study
association of vertigo with anxiety and/or depression in
patients of migraine or TTH whereas secondary objective
was to study prevalence of anxiety and depression in
migraine or TTH patients.
Materials and Methods
This cross sectional observational study was conducted
between September 2015 and February 2017. After approval
from the scientific advisory committee and institutional
ethics committee, written informed consent was obtained
from all the patients. Patients aged 18 to 70 years of either
sex with migraine or TTH with or without vertigo who
visited neurology specialty clinic at Poona Hospital &
Research Centre were included in the study. Pregnant or
lactating women, patients with headache diagnosis other
than migraine or TTH, patients with prior history of anxiety,
depression or other psychiatric disorders, patients with
critical illness such as intensive care unit patients,
malignancy, and chronic diseases were excluded from this
study.
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Patient’s detail history, physical examination, and
relevant investigations were recorded. Patients were
assessed with rating scales of anxiety or depression. We
have used The International classification of headache
disorders (ICHD) 3 for diagnosis of migraine, and TTH.12 In
this study, vertigo was defined as a specific type of
dizziness in which the patient has perception of spinning or
tilting. Hamilton anxiety rating scale (HAM-A) was used to
assess anxiety. HAM-A probes 14 parameters and it took
15-20 minutes to complete the interview and record the
score. Each item was scored on a 5-point scale, ranging
from 0=not present to 4=severe. Score categories were made
0-14, 15-17, 18-24, 25-30 and > 30 as normal, mild anxiety,
moderate anxiety, severe anxiety and very severe anxiety
respectively. The sensitivity and specificity of HAM-A is
85.7% and 63.5% respectively.18
Hamilton depression rating scale (HAM-D) was used to
assess depression. Although the HAM-D form lists 21
items, the scoring is based on the first 17. It also took 15-20
minutes to complete the interview and record the score.
Eight items scored on a 5-point scale, ranging from 0 = not
present to 4 = severe. Nine are scored from 0-2. Score
categories were made 0-7, 8-13, 14-18, 19-22 and > 22 as
normal, mild depression, moderate depression, severe
depression and very severe depression respectively. The
sensitivity and specificity of HAM-D is 86.4% and 92.2%
respectively.19
On the basis of a previously published study,3 a sample
size of 195 patients was calculated by using the formula by
Charan and Biswas20 with 80 % power and 5 % probability
of Type I error to reject null hypothesis. We have included
206 patients in the study to validate the results.
Data collected were entered in the Excel 2007 and
analysis of data was done using Statistical Package for
Social Sciences version 20 (Chicago- IL, USA) for MS
Windows. Qualitative data variables are expressed by using
frequency and percentage (%). Chi-square test or Fisher’s
exact test was used to find the association between HAM-A
and HAM-D with various qualitative data variables. Odds
ratio was calculated to find the chances of occurrence of
anxiety or depression in vertigo with the type of headache.
The confidence limit for significance was fixed at 95% level
with p-value < 0.05.
Results
This study was undertaken to find association of vertigo
with anxiety and/or depression in patients of migraine or

TTH and prevalence of anxiety and depression in migraine
or TTH patients with or without vertigo.
Of the total 206 patients 3(1.5 %), 81(39.3 %),
45(21.8%), 58(28.2%) and 19(9.2%) were between the age
group of 18-20, 21-30, 31-40, 41-50, and 51-70 years
respectively. Mean age was 35.53 (± 10.13) years. In this
research 128 (62.1%) were females and 78 (37.9%) males.
One hundred eight (52.4%) patients had TTH and
98(47.6%) had migraine type headache. One hundred sixty
eight (81.6%), and 134(65%) had history of vertigo and
sleep disturbance respectively. Eighty nine (43.2%), 63
(30.6%) and 54 (26.2%) patients had no anxiety, mild to
moderate and severe to very severe type of anxiety
respectively according to HAM-A scale. Seventy six
(36.9%), 25 (12.1%) and 105 (51.0%) patients had no
depressive disorder, mild to moderate and severe to very
severe type of depressive disorder respectively according to
HAM-D scale.
There was no statistically significant difference
between type of headache and HAM-A score (Table 1).
There was no statistically significant difference between
H/O vertigo and HAM A score (Table 2). There was
statistically significant difference between type of headache
and depression (Table 3). Higher percentage of patients
(73.5%) of migraine type headache had depression as
compared to patients (53.7%) of TTH type headache. As
evident from Table 4, there was statistically significant
difference between history of vertigo and depression.
Higher percentage of patients who had H/O vertigo had
depression (70.8%) as compared to patients who had no
H/O vertigo (28.9%). As evident from Table 5, 45/85
(52.9%) patients had both depression and anxiety in TTH
patients with vertigo as compared to patients who did not
have vertigo 8/23 (34.8%) which was statistically significant
with odds ratio of 2.1. As depicted in Table 6, 52/ 83
(62.6%) patients had both depression and anxiety in
migraine type of headache with vertigo as compared to
patients who did not have vertigo 3/15 (20.0%) which was
statistically significant with odds ratio of 6.2. The TTH
patients with vertigo had 2.1 times more chances of
occurrence of both anxiety and depression whereas migraine
type of headache patients with vertigo had 6.2 times more
chances of occurrence of both anxiety and depression.
There was no statistically significant difference
between occurrence of vertigo and psychiatric comorbidity
in TTH patients, also there was no statistically significant
difference between occurrence of vertigo and psychiatric
comorbidity in migraine patients.

Table 1: Association of anxiety with type of headache.
Type of
HAM-A
headache
Normal
Mild – moderate
n(%)
n(%)
Tension type
53(49.1%)
29(26.8%)
Migraine
36(36.7%)
34(34.7%)
Total
89(43.2%)
63(30.6%)
Chi square test was used
HAM-A - Hamilton anxiety rating scale
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Severe- very
severe n(%)
26(24.1%)
28(28.6%)
54(26.2%)

Total
n(%)

p-value

108(100%)
98(100%)
206(100%)

0.208
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Table 2: Association of anxiety with history of vertigo.
History of
HAM-A
Vertigo
Normal
Mild – moderate
n (%)
n (%)
Present
71(42.3%)
52(31.0%)
Absent
18(47.4%)
11(28.9%)
Total
89(43.2%)
63(30.6%)
Chi square test was used
HAM-A - Hamilton anxiety rating scale
Table 3: Association of depression with type of headache
Type of
HAM-D
headache
Normal
Mild – moderate
n (%)
n (%)
Tension type
50(46.3%)
6(5.6%)
Migraine
26(26.5%)
19(19.4%)
Total
76(36.9%)
25(12.1%)
Chi square test was used
HAM-D - Hamilton depression rating scale
Table 4: Association of depression with history of vertigo
History of
HAM-D
Vertigo
Normal
Mild – moderate
n (%)
n (%)
Present
49(29.2%)
24(14.3%)
Absent
27(71.1%)
1(2.6%)
Total
76(36.9%)
25(12.1%)
Chi-square test was used.
HAM-D - Hamilton depression rating scale
Table 5: Anxiety, depression in TTH
Anxiety / Depression

Only depression
Only anxiety
Both present
Both absent
Total
Fisher’s exact test was used.
TTH - Tension type headache

Severe- very
severen (%)
45(26.7%)
9(23.7%)
54(26.2%)

Severe- very
severe n (%)
52(48.1%)
53(54.1%)
105(51.0%)

Severe- very
severe n (%)
95(56.5%)
10(26.3%)
105(51.0%)

Tension type headache
Vertigo
Vertigo absent
present n (%)
n (%)
5(5.9%)
0(0%)
0(0%)
2(8.7%)
45(52.9%)
8(34.8%)
35(41.2%)
13(56.5%)
85(100%)
23(100%)

Total
n (%)

p-value

168(100%)
38(100%)
206(100%)

0.843

Total
n (%)

p-value

108(100%)
98(100%)
206(100%)

0.001

Total
n (%)

p-value

168(100%)
38(100%)
206(100%)

< 0.001

Odds ratio
and C.I
2.1
(0.78 – 5.59)

p-value

0.025

Table 6: Anxiety, depression in migraine.
Anxiety / Depression

Only depression
Only anxiety
Both present
Both absent
Total
Fisher’s exact test was used.

Migraine type headache
Vertigo
Vertigo absent
present n (%)
n (%)
17(20.5%)
0(0%)
0(0%)
7(46.7%)
52(62.6%)
3(20.0%)
14(16.9%)
5(33.3%)
83(100%)
15(100%)
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Odds ratio
and C.I
6.2
(1.31 – 29.11)

p-value

<0.001
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Discussion
Psychiatric disorders are frequently seen in patients of
migraine and TTH. This observational study was conducted
in 206 patients to find association of vertigo with anxiety
and/or depression in patients of migraine or TTH and
prevalence of anxiety and depression in migraine or TTH
patients with or without vertigo.
In this study, both anxiety and depression was found in
53/108 (49.1%) and 55/98(56.1%) patients in TTH and
migraine type of headache respectively. Bera et al., reported
psychiatric co-morbidity in subjects of migraine and TTH
was 25/40 (62.5%) and 24/40 (60%) respectively with no
significant differences between the groups and major
depressive disorders 15/40 (37.5%) and 12/40 (30 %)
respectively.21
In this research, anxiety was found in 55/108 (50.9%)
and 62/98 (63.3%) patients in TTH and migraine type of
headache respectively whereas depression was found in
58/108 (53.7%) and 72/98 (73.5%) patients in TTH and
migraine type of headache respectively. Desai and Pandya
reported depressive disorder in 46% of patients with
migraine, 47.8% of patients with TTH whereas anxiety was
present in 22% of patients with migraine, 13% of patients
with TTH.22 Song et al. conducted a population based study,
which reported among 570 TTH patients, 54(9.5%) had
anxiety and 24 (4.2%) had depression, 44(7.7%) had anxiety
alone, 14(2.5%) had depression alone, and 10(1.8%) had
both anxiety and depression.23
We found 119/168 (70.8%) headache patients with
vertigo had depression, 50/85 (58.8%) TTH with vertigo,
69/83 (83.1%) migraine with vertigo had depression.
Neuhauser et al., reported the prevalence of migraine was
higher in the vertigo clinic group (38%) compared with the
age and sex matched control group (24%, P < 0.01). The
prevalence of migrainous vertigo was 7% in the vertigo
clinic group, and 9% in the migraine clinic group. 24 We also
found significant association of occurrence of both anxiety
and depression with history of vertigo in patients of
headache.
In this study, three (1.5%), 81(39.3%), 45(21.8%),
58(28.2%), 19(9.2%) were below 20 years, 21 to 30 years,
31-40 years, 41 to 50 years and above 50 years respectively.
Mean age of the patients was 35.5 years. Bhuvana5 reported
that 78% of headache patients were in age group 20 to 40
years and mean age was 32.0 years. This difference with
their study was due to the difference in inclusion of the age
groups, ranged from 18 years to more than 50 years, and
differences in the methodology. Jain et al. reported that of
202 patients 33(16.3%), 86( 42.6%), 52(25.7%), 15(7.4%)
and 16(8.0%) were below the age of 21 years, 21-30 years,
31-40 years, 41-50 years and ≥ 51 years respectively. 25 In
our study 62.1% were females and 37.9% males. Bhuvana 5
reported that females were 73% and males 27%.
Bhuvana reported that tension-type of headache was
found to be the commonest type of headache with a
prevalence of 89% followed by migraine headache (10%)
and least were cluster headache (1%).5 Stovner et al,.4
reviewed 31 studies of adult population from European

countries and summarized that prevalence of migraine and
TTH was 14.7 % and 62.6% respectively. Kandil et al.,26
reported that TTH 640/1462 (43.8%) had high of prevalence
followed by migraine 496(33.9 %).
Bhuvana reported that the most common psychiatric comorbidity among the patients presenting with headache
were mood disorders (28%), anxiety disorder (16%) and
major depressive disorders (26%).5 Verri et al.27 reported
that 25.8% had depression, among the patients presenting
with headache; Merikangas et al., did not find any
significant difference in the frequency of major depression
among the patients with TTH as compared to headaches free
control.28
There are few limitations in the study. We included
TTH and migraine type headache, but other subtypes of
headache patients were not included in the study. Patients
with history and characteristics of vertigo sub-groups as
acute vertigo, central or peripheral vertigo were not included
in the study. Further prospective studies with larger sample
size are required to validate our findings.
Conclusions
Combined anxiety and depression was 6.2 times more
prevalent in patients of migraine with history of vertigo as
compared to those without vertigo. Combined anxiety and
depression was 2.1 times more prevalent in patients of TTH
with vertigo as compared to those without vertigo. Higher
percentage of patients with migraine type of headache had
depression as compared to TTH patients. History of vertigo
was associated with depression.
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