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ABSTRACT

Objective. To analyze the epidemiology and characteristics of primary recurrent headaches in Indian adolescents.
Methods. This cross sectional study was conducted in three urban public schools. Adolescents of 9th to 12th grades were
included and they were given a questionnaire in their classrooms in the presence of at least one of the authors, who
assisted them in filling it. They were asked to provide responses based on most severe recurrent headache they had
experienced rather than the more frequent one. Diagnosis was based upon the information contained in questionnaire,
however, where it was inadequate, those subjects were approached telephonically. Statistical analysis was done with the
help of SPSS v. 11.0. Descriptive analysis, Chi-Square test, Fisher’s Exact test, and independent sample‘t’ test were run.
Results. We studied 2235 adolescents (boys: girls 1.6:1). 57.5% adolescents reported recurrent headaches in past one
year. Migraine was the most prevalent (17.2%) headache followed by unspecified (14.9%) and tension type headache
(11%). Family history of headache was more common in adolescents with headache (p < 0.001) compared to those without
headache. Average age of headache onset was 11.33 yr (10.72 yr in girls vs. 11.75 years in boys; p < 0.001). 37.1%
adolescents complained of progression of headache since its onset. A significantly higher proportion of girls suffered
headache (p=0.018), particularly migraine, than boys. However, other characteristics of headache were not dependent upon
gender. Headache was more prevalent in higher grades. Conclusion. Primary recurrent headaches are prevalent in Indian
adolescents and migraine is comparatively the most prevalent type of headache. Female gender and increasing age is
associated with higher chances to have headache, particularly migraine. It progresses in approximately one third of
sufferers and aura increases the chances of worsening of headache. [Indian J Pediatr 2009; 76 (7) : 733-737] E-mail:
guptaravi_2003@yahoo.co.in
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Headache is a common complaint in children.1,2

Headache is a major health concern not only because it
is a disabling disease,3 but also because of high
utilization of health care system and due to work
absenteeism.4  World Health Organization has given the
disability score of 0.7 to migraine3 and according to
them it is one of the most debilitating illnesses.
Moreover, adolescents with headache prefer taking
analgesics themselves over visiting a  physician5,6 and
this may lead to development of medication overuse
headache which is refractory to most of the available
treatments.

Previous studies differ regarding the overall
prevalence of primary headaches in children and also
regarding the type of primary headaches.3 While some

studies had described migraine as the most prevalent
headache in adolescents,7 other studies have found
tension type headache to be the  most common type.3,8 A
recent review suggested that despite high prevalence of
headache throughout the world, most of the
epidemiological studies were conducted in Western
Europe and North America.3

In India, only two studies are available-regarding
primary headaches one was conducted in adolescents
in school that assessed migraine only,9 and another in
the children and adolescents attending headache
clinic.10 Hence, present study was designed to assess the
epidemiology and characteristics of primary headaches
in Indian adolescents.

MATERIAL AND METHODS

Sample size for this study was calculated with the help
of Epi-Info v. 3.3.2. Considering the available literature,
size was calculated using 47% as the prevalence of
current headache 3 (worst acceptable limit 45%) with
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99% confidence interval. In the resultant 2032 subjects,
10% was added to compensate for expected ‘non-
usable’ response-sheets, based on our experience with
similar population based studies. All students of
grades ninth to twelfth from three schools, which
provided their oral consent were included in this study
after seeking consent from the school authorities.  Before
including in the study, health records of all the
students (available in respective schools) were screened
for the presence of any chronic medical illness that
might cause secondary headache This information was
corroborated with the information acquired from the
students and where there was an agreement between
the two, such subject was excluded . Similarly, students
who did not have at least three headaches and those
who did not remember its character were also excluded
from the study.

Rest of the students were explained the purpose of
the study by authors in the presence of school
physician and school authorities.  They were
encouraged to participate and provide reliable
information after taking their oral consent.

This was a questionnaire based study based on
ICHD-2 diagnostic criteria 11 for  various primary
headaches besides questions asking demographic data,
duration of headache and change in its severity,
frequency and duration since onset, age of onset of
recurrent headache. Other questions related to
headache were- quality of pain, usual time of onset of
headache, diurnal variation in headache, duration of
each episode, frequency of headache episodes,
precipitating, aggravating and relieving factors etc.

The questionnaire has proven effective for the
diagnosis of headache and their categorization
according to ICHD-2 in clinics (will be published
separately). The questionnaire was distributed to 2455
students in their classrooms and at least one of the
authors read it aloud in front of them. At the outset, they
were instructed not to fill the characteristics of headache
that they experience during cold, dental pain, fever etc.
Each item of the questionnaire was explained
sequentially and students’ queries, if any, were
resolved immediately. If any student suffered more than
one type of headache, he was instructed to fill the
responses according to one, which was more disabling
and causing considerable discomfort.

Questions regarding family history of ‘primary
recurrent’ headaches were answered by the students.
Since the students were older enough, in the Indian
family-settings, such information is not only available
to children but, is also reliable. Similarly, overuse of
drug and caffeine was diagnosed according to ICHD-2
criteria provided in substance overuse headache.
Diagnosis of all the cases was made afterwards
according to the ICHD-2 criteria. Wherever the

information was found insufficient, respective student
was contacted telephonically and a clarification was
sought.  Acquisition of telephonic information was
based on the diagnostic criteria provided in ICHD-2 for
adults.

SPSS v 11.0.0 was used for the analysis of data. For
assessment of frequencies in the sample descriptive
statistics was run. Chi Square test or Fisher’s exact test
were used to find out the differences in frequencies
between categorical variables. To find out differences
between genders independent sample t test was run.

 RESULTS

In the present study, a total of 2563 students were
included. In this sample sixty-seven students were
suffering from recurrent cold, myopia and other
problems that could cause headache; forty -one did not
provide consent to participate in the study, and two
hundred twenty forms did not contain enough
information to reach a conclusion. Hence, remaining
2235 response sheets were finally analyzed (Fig 1).

Fig. 1. Diagram showing constitution of the sample of the study.

Total students approached N=2563

108
Excluded

67=Recurrent Cold/Myopia

41=Consent not provided

2455 Sheets distributed
220 = Imcomplete forms/<3
headaches per year/Char-
acters not remembered
Hence Excluded

Eligible response sheets 2235

No Headache
(Controls)
n=948

Migraine
n=665

TTH
N=249

Unspecified
HA

n=340

TAC
n=33

Boys and girls were present in the ratio of 1.6:1 in
study sample. Similarly, boys outnumbered girls in all
schools; this was natural ratio of genders in the schools
due to social reasons.  The difference in mean age of the
boys and girls was clinically not considerable (15.40
years to 15.06years respectively).

 57.5% students of this sample complained of having
recurrent headaches in previous one year. Migraine
was most prevalent in the sample with one-year
prevalence of 17.2% (after excluding probable migraine)
followed by unspecified headache (14.9%) and tension
type headache (11%). Further categorization is shown
in table 1.
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TABLE 1. Diagnosis of Various Headaches in the Sample
(N=2235)

S. No. Diagnosis Percent Cumulative
Sample Percent

1. No Headache 42.5 42.5
2. Migraine

a. Migraine without aura 7.3 49.8
b. Migraine with aura 2.3 52.1
c. Probable Migraine 6.8 58.9

without aura
d. Probable migraine 0.9 59.7

with aura
e. Migraine with aura + 7.6 67.3

Migraine without aura
f. Probable Migraine with 4.9 72.2

aura + Probable Migraine
without aura

3. Unspecified Headache 14.9 87.1
4. Tension Type Headache

a. Episodic Infrequent 7.6 94.7
Tension Type Headache

b. Episodic Frequent Tension 3.2 97.9
Type Headache

c. Chronic Tension Type 0.2 98.1
Headache

d. Probable Tension 0.1 98.2
Type Headache

5. Trigeminal Autonomic
Cephalalgia

a. Probable Cluster Headache 0.8 99
b. Cluster Headache 0.3 99.3
c. Probable Paroxysmal 0.3 99.6

Hemicrania
6. Primary Stabbing Headache 0.4 100

TABLE. 2 Family History of Headache in the Sample

Family History of headache            Headache
Absent Present

Absent 99.3% 71.3%
Mother 0.3% 16.7%
Father 0.3% 5.3%
Both Parents - 3.1%
Siblings 0.1% 3.6%

X2= 305.8; p<0.001

Fig. 2. Age of onset of headache in different grades.

complained of increased duration of headache. Fig 3
shows progression in headaches. 13% students reported
caffeine overuse and 0.5% were habitual to smoking.

Gender dependent distribution of each headache is
depicted in table 3. Age of onset (t=3.35; P=0.001) of
headache was nearly one year less in girls as compared
to boys (10.72 yr vs. 11.75 yr in boys; P < 0.001). In this
sample headache was more frequent in higher grades (
X2 = 25.37; P<0.001).

DISCUSSION

This is the first epidemiological study ever conducted for
the assessment of prevalence of primary headache in
Indian adolescents. Though clinical interview is
considered gold standard,12-14 still many epidemiological
studies have used the questionnaires as a source of
information for the diagnosis of headache.2,6,8 Evidences
suggest that questionnaire based studies are not only
feasible, but also provide reliable information.15-16

Moreover, clinic based studies are prone to selection
bias and face-to-face interviews with clinical
examination are extremely difficult to be conducted in

Fig. 3. Progression of headache according to the diagnosis.

Prevalence of headache was higher in girls as
compared to boys (60.6% and 55.5% respectively;
X2=5.58;  P=0.01). Family history of headache is
depicted in table 2.

Boys and girls had the ratio of 1.4:1 in this group.
Among headache suffers, mean age of adolescents was
15.37 yr (range 12-19 yr). Total duration of illness was 1.47
+ 1.7 yr, average age of onset was 11.33 + 5.32 yr and mean
duration of headache episodes was 4.23 hr. These
adolescents suffered four headaches per month on an
average. Gender and grade-wise distribution of age of onset
is depicted in Fig 2. 37.1% sample reported that headache
had become disabling since onset however, gender did not
influenced it. Among these, 15.7% complained of increased
severity, 20.9% increased frequency and 16.6%
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large population based studies. Hence, we preferred the
questionnaire based study with telephonic interview of
adolescents wherever required.

In the present study one year prevalence of recurrent
headaches was comparable with a few of the previous
studies, which have shown one year prevalence of
recurrent headaches in adolescents to vary from 19% to
82.9%.1,2,8,17 Such a wide variation might have resulted
from difference in the methodology and geographical
area where they were conducted3 and could also be
related to the suggestibility in school children.18 Age
and gender influenced the prevalence of headache as
students of higher grades had  more  frequent
headaches. This supports the findings of previous
studies which described higher frequency of headache,
specifically migraine in girls2,5 as well as the escalating
trend of headache with the age in adolescents.1 The age
of onset of primary headaches is reported to be 12.7 yr
in boys and 12.9 yr in girls.5 However, subjects in the
present study reported headache onset at relatively
younger age i.e., 10.72 yr in girls and 11.75 yr in boys as
compared to previous report.5 A significant proportion
of subjects had positive family history of headache in
first-degree relatives; therefore, we wondered if
‘anticipation’ was responsible for this! Hence, we
reanalyzed the data, but did not find any difference in
the age of onset of illness between those with and
without family history of headache. On the contrary,
subjects with positive family history developed
headache at slightly older age.

In the present study, migraine was most frequent
primary headache followed by unspecified headache
and tension type headache. It differs from the findings
of most of the previous studies8,13,17,19 which report
prevalence of migraine from 6.2% to 10.4% and in a
recent review,3 which concluded that tension type
headache is most common headache in children.
Higher prevalence of migraine in the present study
compared to other studies could have resulted because

we instructed the students to report the headache
which was more disabling rather than more frequent
one. Definition criteria that we had used could also be
responsible for disparity as most of the studies that
describe lower prevalence of migraine in adolescents
than other headache were conducted prior to the
publication of ICHD-28,13,17,19 and included relatively
younger children.8,13 Contrarily, one recent study that
had followed ICHD-2 criteria11 also reported higher
prevalence of migraine.7 In addition, a substantial
number of children diagnosed of tension type headache
in at least one previous study suffered nausea,
pulsating headache, phonophobia and even
photophobia.8 In the present study subjects with
migraineous characters not qualifying the diagnosis of
probable migraine were assigned to the category of
‘unspecified headache’, thus resulting in higher
frequency of this category.

Previously reported prevalence of tension type
headache in children ranging from 5-15 years age is
0.9%,14 however, in a study whose age group matches
the present study, prevalence was found to be 18%.2

Another study reported that most common type of
headache in adolescents was tension type headache
(24.7%), although as already mentioned many cases of
tension type headache in that study had migraineous
characters.8  Most common subtype of tension type
headache is episodic tension type headache,2 a finding
also seen during the present study.

More than one third of students reported that
headache has progressed since onset; among these,
nearly half complained of increased severity and
increase in duration of headache episodes, while more
than half reported increased frequency of headaches.
Migraine with aura had a predilection for progression,
however, gender or current of age of adolescents did
not impart any effect on it. Factors that influence the
progression of headache over time are still unknown
and require further research. Guidetti et al. found
increase in frequency and/ or severity in 45% cases of
primary headache.20

Like the present study, previous studies have
reported a high frequency of headache in family
members of headache suffering children21-22 and
described highest prevalence of headache in their
mothers or vice versa1. Diagnosis of headache also
influenced the family history as migraineurs had the
highest prevalence of headache in their family as
compared to other headache sufferers. It endorses
hereditary transmission of migraine.

CONCLUSION

Headache is prevalent in Indian adolescents and this
advocates screening in this age group. Migraine is

TABLE. 3  Prevalence of Headaches According to Age and Gender

Age (Years)                                              Diagnosis
No Headache Migraine* Unspecified TTH TAC*

Boys  (N=1379)

12-13 (N=102) 58.8% 18.6% 10.8% 8.8% 2.9%

14-15 (N= 673) 45% 29.1% 15% 9.2% 1.6%

16-17 (N=573) 41.3% 27.3% 16.5% 13.4% 1.5%

18-19 (N=21) 38.1% 28.6% 19% 14.3% -

Girls No Headache Migraine* UnspecifiedTTH TAC*
(N= 856)
12-13 (N=76) 52.6% 31.6% 7.9% 7.9% 0

14-15 (N=431) 41.8% 31.1% 14.2% 12.5% 0.5%

16-17 (N=337) 33.2% 36.5% 17.5% 10.4% 2.4%

18-19 (N=12) 33.3% 33.3% 16.7% 16.7% 0

TTH = Tension type headache; TAC = Trigeminal Autonomic Cephalalgia
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comparatively most prevalent in the school-going
Children and progresses in a substantial number of
children. A high rate of headache sufferer in the family
indicated that the primary headaches and migraine in
particular, have genetic component.
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