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Abstract Primary headache disorders are a major publichealth problem globally and, possibly more so, in low- and
middle-income countries. No methodologically sound
studies of prevalence and burden of headache in the adult
Indian population have been published previously. The
present study was a door-to-door cold-calling survey in
urban and rural areas in and around Bangalore, Karnataka
State. From 2,714 households contacted, 2,514 biologically
unrelated individuals were eligible for the survey and 2,329
(92.9 %) participated (1,103 [48 %] rural; 1,226 [52 %]
urban; 1,141 [49 %] male; 1,188 [51 %] female; mean age
38.0 years). The focus was on primary headache (migraine
and tension-type headache [TTH]) and medication-overuse

G. N. Rao  G. Gururaj (&)  K. Rajesh
Department of Epidemiology, National Institute of Mental
Health and NeuroSciences, Bangalore 560-029, India
e-mail: epiguru@yahoo.com
G. B. Kulkarni
Department of Neurology, National Institute of Mental Health
and NeuroSciences, Bangalore 560-029, India
D. K. Subbakrishna
Department of Bio-Statistics, National Institute of Mental Health
and NeuroSciences, Bangalore 560-029, India
T. J. Steiner  L. J. Stovner
Department of Neuroscience, Imperial College London,
London, UK
T. J. Steiner
Department of Neuroscience, Norwegian University of Science
and Technology, Trondheim, Norway
L. J. Stovner
Norwegian National Headache Centre,
St. Olavs University Hospital, Trondheim, Norway

headache. A structured questionnaire administered by
trained lay interviewers was the instrument both for diagnosis (algorithmically determined from responses) and
burden estimation. The screening question enquired into
headache in the last year. The validation study compared
questionnaire-based diagnoses with those obtained soon
after through personal interview by a neurologist in a
random sub-sample of participants (n = 381; 16 %). It
showed high values ([80 %) for sensitivity, specificity
and predictive values for any headache, and for specificity
and negative predictive value for migraine and TTH.
Kappa values for diagnostic agreement were good for any
headache (0.69 [95 % CI 0.61–0.76]), moderate (0.46
[0.35–0.56]) for migraine and fair (0.39 [0.29–0.49]) for
TTH.The survey methodology, including identification of
and access to participants, proved feasible. The questionnaire proved effective in the survey population. The study
will give reliable estimates of the prevalence and burden of
headache, and of migraine and TTH specifically, in urban
and rural Karnataka.
Keywords Primary headache disorders  Migraine 
Tension-type headache  Epidemiology 
Burden of disease  Methodology  Survey 
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Introduction
Sound and reliable epidemiological information is the
essential basis of health-care needs assessment, of planning
and organizing health-care services and of resource allocation [1].
In a world where resources are limited, headache disorders are unrecognised as a public-health priority and fare

123

544

badly in the queue for resource allocation, despite clear
evidence of the ill-health, disability and economic burdens
they impose [2, 3]. There is evidence that this is no less so
in low- and middle-income (LAMI) countries [2], while
being exacerbated by the general lack of resources. However, reliable population-based data, sufficient to support
the argument for change, are limited or not available in
these countries [4]. Much information from other parts of
the world is difficult to interpret, and comparisons or
extrapolations are limited by methodological variations in
study design, in sampling (method, representativeness and
sample size), in accessing and engaging participants (personal interview, telephone or postal survey), in phrasing
the screening and diagnostic questions, in timeframe of
headache (life-time, 1 year, 3 months, etc.) and in the
specific diagnoses considered [5, 6]. Consequently, reported prevalence rates show substantial variation [6]. Further,
most such information comes from developed countries
[2, 4, 6].
From an Indian perspective, few studies describe the
epidemiology of headache disorders. Previously, these
disorders have been investigated only within larger neuroepidemiological surveys that have neither focused on
headache nor used internationally accepted criteria for
headache diagnoses [7]. This is the background for the
present population-based study in the south Indian state of
Karnataka, performed with support from the nongovernmental organization Lifting The Burden as a project within
the Global Campaign against Headache [8]. The study was
designed to overcome the limitations of previous Indian
studies, and with the principal objective of estimating the
prevalence and burden of the headache disorders of publichealth importance (migraine, tension-type headache [TTH]
and medication-overuse headache [MOH]) in a representative sample of the adult general population. The methodology, procedures and steps of the study, and the results
of the diagnostic questionnaire validation, are presented in
this report.

Methodology
Ethics
The Institutional Ethics Committee of National Institute of
Mental Health and Neurosciences (NIMHANS), Bangalore,
India approved the study protocol. Informed consent was
obtained from participants before interviews commenced.
In addition, to obtain wide acceptance of the study, a brief
overview of the study and intended interviews, and their
purpose and objectives, were presented to local community leaders, and their queries answered and doubts
clarified.

123

J Headache Pain (2012) 13:543–550

Population of interest
The adult population between 18 and 65 years in both
urban and rural Bangalore was the population identified for
the study. Institutional households (paying-guest accommodation, hostels, etc.) and immigrants (defined as staying
for \6 months in the household and locality) were excluded, as were bachelor households (those containing two or
more bachelors belonging to different families staying
together, whether or not sharing the preparation or partaking of food) on the basis that they were not permanent
residents. Those not conversant with the local language
(Kannada) were also excluded.
Study design
The study was a cross-sectional survey, using cluster
sampling among urban and rural populations representative
of the population of Karnataka State.
Sample size
Applying an expected prevalence of headache of 35 %,
based on review of previous studies [6], and with 95 %
confidence and 10 % relative error margins, the minimum
sample requirement was 1,000 biologically unrelated
individuals from each (urban and rural) stratum.
Study area
The study was undertaken in both urban and rural areas of
Bangalore. For the urban component, after excluding predominantly commercial areas within Bangalore city, specific
geographical areas with relatively stable population consisting of a mix of upper, middle and lower classes were listed
and one area (Kemepegowdanagara [http://g.co/maps/
ungmu]) was randomly selected. For the rural component,
one revenue subdivision (taluka) in Bangalore rural district
was randomly chosen and, from a list of villages therein
obtained from Census 2001 data, two villages (Uyamballi and
Doddaaladahalli [http://g.co/maps/9gbnt]), located almost
110 km from Bangalore city and with 500 and 800 households respectively, were randomly selected.
Sampling
An individual household (defined as a group of people living
together and sharing a kitchen) was considered as the Primary
Sampling Unit. Local residential maps were developed to
identify area boundaries and household distribution, and all
households then given unique numbers. Uninhabited or
abandoned houses, institutional households and commercial
establishments were excluded for survey purposes (see Fig. 1).
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All households approached were accounted for in the
survey (Fig. 1). When the doors were locked, or no
responsible person (either the head of the household, or any
other adult member of the household who could provide
reliable information for all members) was available, the
household was visited again on the same evening or within
the next 3 days (‘mop-up visits’). When necessary, the cooperation of neighbour households was sought to make
contact with the required household members. Extra efforts
were made to include such households during the last week
of the survey in each area (‘final mop-up round’).
In each surveyed household, a responsible person was
asked to list all members (defined as residing there for
[6 months) in a specific order (oldest male first, followed
by oldest female, and so on to the youngest male and
youngest female). From this list, one individual aged
between 18 and 65 years, male or female, was randomly
selected as the participant in the study. Those who were not
conversant in the local language (Kannada) were excluded
and replaced by further random selection from the household list. The selected participant was interviewed immediately if present and consenting; when he or she was not
present, an appointment was made for a return visit at a
convenient time. In case of refusal, only age and socioeconomic status were documented along with the key
reason(s) for refusal. No replacements were made at the
household level for selected respondents who withheld
consent or failed to keep three appointments, two being on
Sundays or holidays; these people were listed as non-participants (Fig. 1).
The study instrument
Fig. 1 Study population and participation (U urban, R rural). 1
Ineligible as these households had no persons within the age range
18–65 years). 2 Households only with persons \18 or [65 years
(n = 19), not knowing local language (n = 62) or who are bachelors
staying together (n = 86). 3 Includes both refusals (nil rural, 25
urban) and non-participants (interview not possible even after three
appointments, at least two of them being on Sundays or holidays)

In each surveyed locality, the first household was
identified using the random direction method. The survey
team, on reaching the centre of the locality, numerically
marked the major roads along all four directions. One road
was selected corresponding to the last digit of a currency
note. Households in this road were visited consecutively
(door-to-door) by knocking at their doors unannounced
(cold-calling). The first household on the right side of the
road became the first in the survey. The second survey
household was the one on the left side of the first, and the
third was the household on the left side of the second. This
process continued until the requisite sample was achieved.

The survey instrument was a structured questionnaire
developed for the study after a review of the literature; it
has meanwhile been used, in appropriate translations, in
community-based Global Campaign surveys of headache
disorders in China [9] and Russia [10].
The first part contained socio-demographic questions (on
age, gender, education, income). The Kuppuswamy scale for
classification of socio-economic status of individuals [11]
was utilized after updating income levels to the year 2008.
The second part began with the screening questions for lifetime (‘‘Have you ever had a headache?’’) and 1-year prevalence of headache (‘‘Have you had headache during the last
year?’’), and these were asked of all participants; it concluded, for those answering ‘‘yes’’ to the second question,
with an enquiry into frequency of headache. Participants
reporting headache on C15 days/month were asked a subset
of questions designed to diagnose MOH. The third part
consisted of diagnostic questions for migraine and TTH
based on the International Classification of Headache Disorders, 2nd edition (ICHD-2) [7]. Before these were applied,
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an introductory question asked whether all headaches
experienced by the participant were of one or[1 type: those
with [1 type were asked to keep in mind only the subjectively most bothersome type. The fourth part comprised
questions on headache with a 1-day timeframe (‘‘Did you
have headache yesterday?’’), and duration, intensity and
burden of that headache. The fifth part enquired into healthcare utilization for headache. The sixth was a single question
on willingness to pay (WTP) for effective headache treatment (‘‘I want you to imagine that there is a treatment you can
buy. If you take it, your headaches will not bother you. I am
going to ask you how much you would be willing to pay for
this treatment’’). The seventh part assessed disability burden
using the Headache-Attributed Lost Time (HALT) index
[12]. The eighth was the World Health Organization’s 8-item
Quality-of-Life scale of (WHOQoL-8) [13], and was applied
to all participants to permit comparison between those with
and without headache.
All parts were translated into Kannada following Lifting
The Burden’s translation protocol [14].
Diagnostic algorithm
Diagnoses were not made by the interviewers; instead,
responses to the diagnostic question set were fed into an
algorithm developed for the purposes of the study by LJS
and TJS. This algorithm was converted to a computer
program in Epi-info version 3.5 [15].
In participants reporting more than one headache type
during the last year, only the subjectively most bothersome
was diagnosed. As for the headache yesterday, it was asked
only whether this had been of the same type as the most
bothersome headache. Cases were first identified of headache occurring on C15 days/month and, amongst them,
those with medication overuse (MOH). The algorithm was
applied to the remainder of the participants, applying
ICHD-2 criteria [7] in hierarchical sequence first for
migraine, then for TTH, then for probable migraine and
finally for probable TTH. Cases remaining were considered
unclassifiable. In the later analysis, migraine and probable
migraine were grouped as all-migraine, and TTH and
probable TTH as all-TTH.
Selection and training of interviewers
Six field interviewers with a background in social sciences,
and experienced in the methods and techniques of community-based surveys, were recruited for data collection. They
were trained through multiple methods: lectures, demonstrations, supervised and independent skill-development
sessions. The Manual for descriptive studies developed by
NIMHANS [16] for epidemiological studies in developing
countries was a key resource document. Training was
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conducted in the local language (Kannada). Interviewers
were taken through the final version of the questionnaire so
that they understood the nature and sequence of questions,
and which were of particular importance (e.g., the screening
and diagnostic questions). As hands-on instruction, they
undertook mock and supervised interviews, and, finally,
independent interviews on patients with and without headache in the outpatient department of NIMHANS. These steps
aimed to standardize the method of data collection, reducing
intra- and inter-observer variability.
Pre-pilot and pilot studies
The pre-pilot study was undertaken in the clinical setting.
A neurologist and headache expert (GBK) administered the
study questionnaire to 40 purposively selected individuals
to demonstrate acceptability and inoffensiveness of the
questionnaire.
The pilot study was population based, applying the full
study methodology for selection of participants and data
collection. It was conducted in both rural and urban areas,
and interviewed 224 individuals aged 18–65 years, representative of the different socioeconomic strata. Its objectives were to test procedures for selection of households
and of participants within households, field test the study
instrument, estimate the participation rate and identify and
solve logistic problems that might occur in the main study.
During the pilot study, the KISH method [17] of selecting
participants from individual households gave a very low
interview-completion rate (34 %) compared with simple
random selection from the household member list (89 %).
Hence, it was decided to use the latter in the main study.
Experience from the pilot study also led to editing of the
questions on headache characteristics and willingness to pay
to suit the cultural context. HALT index and WHOQoL
questions needed more explanations to the interviewee to
clarify the concepts behind them and their foci of enquiry.
Main study
The trained interviewers, calling door-to-door in the manner described above, visited households in the identified
urban and rural communities. They conducted interviews
during morning hours and at mutually convenient times by
appointment. In the rural area, the field staff took up
temporary residence nearer to the study locality to ensure
that early morning, late evening, Sunday and holiday
appointments were not missed.
Quality assurance
Weekly monitoring meetings were held at NIMHANS,
Department of Epidemiology to review the progress of
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work. The investigators conducted monthly refresher
training for the field staff. Surprise field visits were
undertaken, and a 10 % sub-sample of participants were reinterviewed within 3 weeks of first interview. The discrepancies were very few and, as they pertained to the
nature of costs incurred, they were not considered to be
significant.

against the original forms. There were very few wrong
entries, and therefore no concerns about the overall accuracy of data entry. The high level of accuracy was possible
due to the ‘check-conditions’ and ‘jump-conditions’
included in developing the data entry form in Epiinfo.

Validation study

Analyses were undertaken using Epiinfo [15] and SPSS
[18]. In the validation study, sensitivities, specificities and
positive (PPV) and negative predictive values (NPV) [19]
and Cohen’s Kappa scores [20] were calculated using
freely available on-line statistical calculators.

Diagnostic validation required that a sub-sample of participants were re-interviewed, soon after, by a headache
expert (GBK) who was blind to the questionnaire diagnoses
and applied his clinical skills as well as ICHD-2 criteria to
make his own ‘‘gold-standard’’ diagnoses. The 15 % subsample was randomly selected. Reviews were undertaken
within 3–6 weeks of the primary interviews.
In the beginning, letters were sent inviting selected participants from urban areas to NIMHANS and those from rural
areas to its extension services. Because of very poor response,
general health camps were held in both urban and rural areas,
in the surveyed localities (with a maximum walking distance
of 1 km). They were conducted on holidays or Sundays by
arrangement with local leaders. The response among selected
participants was only marginally better (fewer than one
quarter attended, the majority of whom were badly affected
by migraine). However, turnout was huge as people found it a
good opportunity to seek care for general medical problems
and/or other neurological problems. This posed logistic difficulties in planning the camps and, especially, to arrange
supplies of free medication.
Finally, the door-knock approach was adopted, with the
headache expert calling a second time at the houses of
selected participants, and this provided acceptable coverage rates.
Data entry
Completed survey forms, as received, were scrutinized for
accuracy, completeness, inconsistencies, wrong or illegible
markings and missed entries first by the team coordinator
(Mr. Lokesh) and then by study team member (KR). When
discrepancies were observed, study team members (primarily
KR but also GNR and GG) discussed them with the field
research officers during the weekly meetings. Minor discrepancies (wrong markings, illegible entries) were corrected
after discussion but, if there were more major discrepancies,
or important data were not collected, the team coordinator
was asked to re-visit the household to ascertain what was
correct. In fact there were no major discrepancies from the
second week of the survey until completion.
Data were entered into a secure database using Epiinfo
[15]. A random 10 % of the entered data was cross checked

Statistical analysis

Results
A total of 2,714 households (1,521 urban 1,193 rural) were
visited, in which 12,253 individuals were enumerated. Of
2,514 biologically unrelated individuals (1,354 [53.9 %]
urban; 1,160 [46.1 %] rural) who were eligible and selected for interview, 2,329 consented to participate (participation rate 92.6 %) (Fig. 1). Of the 185 non-participants,
only 25 (all urban) refused to be interviewed; the main
reason for non-participation was missing three agreed
appointments to complete the survey interview. A majority
of non-participants were male ([75 %) and from urban
area (69 %). Of participants, 49 % were male, with little
difference between urban and rural areas (Table 1).
The average time needed for interviews was approximately 40 min (range 20–65 min).
In the validation sub-sample were 482 selected participants
of whom 381 (79 % [76.5 % urban; 82.0 % rural] of those
selected and 16 % [16 % urban; 17 % rural] of all participants) were re-interviewed. The other 101 could not participate because either they were not available or they refused.
Sensitivity, specificity, PPV and NPV for any headache,
and specificities and NPVs for migraine and TTH, were
C79 %, whereas the sensitivities and PPVs for migraine,
TTH and headache on C15 days/month were lower
(55–63 %) (Table 2). Kappa values showed good agreement (0.69; 95 % CI 0.61–0.76) between headache-expert
and algorithmic diagnoses for any headache, moderate
agreement (0.46; 0.35–0.56) for migraine and fair agreement (0.39; 0.29–0.49) for TTH. There were only minor
variations between urban and rural areas.
In the validation study, the prevalence of migraine was
22.8 %, the prevalence of TTH was 33.3 % and the prevalence of headache occurring on C15 days/month was 2.1 %.
There were unclassifiable headaches in 3.4 % (Fig. 2) . The
proportions were higher in rural areas (Migraine: 27.5 % in
Rural and 18.6 % in Urban; TTH: 34.1 % in Rural and
32.7 % in Urban; CDH: 3.3 % in Rural and 1.0 % in Urban).
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Table 1 Comparison between responders and non-responders
Non-respondersa

Responders
Urban

Rural

Total

Urban

Rural

Total

n

1,226

1,103

2,329

128

57

185

Male gender (%)

49.8

48.1

49.0

75

77.2

75.7

Age (mean ± SD)

36.7 ± 12.4

39.5 ± 13.0

38.0 ± 12.8

35.4 ± 11.1

39.0 ± 12.1

37.0 ± 11.8

Upper (I)

2.0

0.0

1.1

3.0

0.0

2.2

Upper middle (II)

27.7

4.2

16.6

30.2

6.5

23.2

Lower middle (III)
Upper lower (IV)

44.0
25.4

15.7
77.2

30.6
49.9

42.2
23.1

17.6
72.1

34.6
38.4

Lower (V)

0.8

2.9

1.8

1.5

3.8

2.2

Socio-economic status (%)

a

Includes both refusals (n = 25, all urban) and non-participants (interview not possible even after three appointments, at least two of them on
Sundays or holidays)

Table 2 Estimates of questionnaire diagnostic accuracy for different headache types
Any headache
Sensitivity, % (95 % CI)

88 (83–91)

Migraine
63 (52–72)

TTH
57 (48–65)

CDH
57 (48–65)

Specificity, % (95 % CI)

81 (74–87)

85 (81–89)

81 (76–86)

82 (76–86)

Positive predictive value, % (95 % CI)

89 (84–92)

55 (45–65)

61 (52–69

61 (52–69)

Negative predictive value, % (95 % CI)

80 (73–86)

Kappa value (95 % CI)

0.69 (0.61–0.76)

89 (85–92)
0.46 (0.35–0.56)

79 (74–84)
0.39 (0.29–0.49)

79 (74–85)
0.51 (0.24–0.79)

Migraine and TTH include probable migraine and probable TTH, respectively

33.3%

35%
30%
25%

22.8%

20%
15%
10%
5%

2.1%

3.4%

0%
All MIG

All TTH

CDH

NOS

Fig. 2 Prevalence of primary headache disorders according to expert
diagnosis in the validation sample (n = 381) (All-MIG migraine ?
probable migraine, All TTH tension-type headache ? probable tension-type headache, CDH headache occurring on C15 days/month,
NOS not otherwise specified [unclassifiable])

Results from the main study will be presented in future
publications.

Discussion
This study is the first population-based survey in India to
estimate the prevalence of primary headache disorders, and
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the first to measure headache-attributed burden. To overcome the several methodological limitations of earlier
studies, we used essential principles of scientific survey
methodology, ensured geographical and socioeconomic
representativeness, adopted probability methods of random
sampling, used carefully trained interviewers, had a high
participation rate ([90 %), included the major primary
headache disorders (migraine and TTH) and MOH,
employed ICHD-2 diagnostic criteria [7], validated the
diagnostic questionnaire against headache-expert diagnoses, estimated life-time, 1-year and 1-day prevalences and
quantified headache-attributed burden in a number of ways.
We also imposed very stringent quality control.
Most previous studies from India have been clinicbased, but some neuroepidemiological surveys included a
question on the presence or absence of headache and/or
migraine. The largest, the Bangalore Urban Rural Neuroepidemiological (BURN) study [21], adopted the twostage method of screening and subsequent confirmation by
neurologist [16, 22] and, despite the unfeasibly low prevalence estimates (headache 1.1 % and migraine \1 %),
headache was the most commonly reported neurological
problem. The findings of the present study will be reported
elsewhere but, meanwhile, the validation study, in a small
but random sub-sample of the participants of the main
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study, indicates that headache is much more prevalent in
India, and in accord with findings from other parts of the
world [6].
Researchers in developing countries such as India face
challenges in undertaking community-based studies: not
only are there resource constraints, but the country is large
and the population highly diverse in culture, education and
wealth. While technological limitations restrict the use of
telephone interviews or web-based surveys, door-to-door
visiting remains the only effective way of selecting and
achieving access to a representative sample of the population. This method consumes resources that are not readily
available. At the same time, there are few headache specialists or neurologists available, and even fewer who are
willing to participate in population surveys. The approach
we adopted—of survey by trained lay interviewers with
diagnostic validation by a specialist in a sub-sample of
those surveyed—is a practical option. Use of a questionnaire that has been employed and validated in surveys in
different countries, and of a diagnostic algorithm based on
ICHD-2 criteria, ensures comparability between studies.
The questionnaire developed for this survey was meanwhile used in similar population-based studies in China [9]
and Russia [10].
Diagnosis is of crucial importance, central to all epidemiological surveys. The clinimetric properties of the
questionnaire gave acceptable levels of agreement for any
headache disorder and for migraine in these studies [9, 10],
as it did here (Tables 2 and 3). In all cases, sensitivity was
lower than specificity, which is also a characteristic of
ICHD-2 [7]. High specificities ensure that most ([80 %)
diagnosed cases were correct, while lower sensitivities,
especially for TTH, may mean that under-diagnosis
occurred. With TTH this is particularly true because, on the
one hand, ICHD-2 diagnostic criteria for TTH are especially inclined towards insensitivity and, on the other,
many cases of TTH are mild and/or infrequent and therefore not readily reported. From a public-health perspective,
however, this may not greatly matter: such cases are not
associated with significant health-care need.

Table 3 Properties of the diagnostic instrument in this and other
studies
Study

Migraine

TTH

Sensitivity
(%)

Specificity
(%)

Sensitivity
(%)

Specificity
(%)

Yu et al. [9]

83

99

51

99

Ayzenberg
et al. [10]
Present study

77

82

64

91

63

85

57

81

It is a particular challenge in population surveys to
obtain reliable and consistent answers to questions related
to duration of headache attacks, quality and severity of
pain, influence of physical activity, photophobia, phonophobia and other associated symptoms. Yet diagnosis
hinges on these answers. Well-trained and interested
interviewers are essential, who understand which questions
are of special importance and why, and we strongly recommend involving them from the conceptual stages of the
survey. Not all headache types can be identified by standard survey methods—and not all may be important to the
survey objectives. These require clear definition: for
example, a survey of headaches of public-health importance needs to identify only migraine, TTH and headache
on C15 days/month (including MOH). (This, we believe, is
generally true: it may be that chronic post-traumatic
headache and chronic post-meningitic headache should be
considered in some countries). Multiple headache types in
the same individual cause difficulties for respondents and
interviewers unless these are clearly separated. It may be
too much to expect detailed questions to be answered
accurately, or at all, on more than one headache type, and
surveys should not attempt to be overambitious in this
respect. The ‘‘most bothersome headache’’ approach
addresses this, is parsimonious and has also been successfully adopted in other studies [9, 10, 23]. Recall bias is
an important and potentially problematic factor, and
inclusion of questions on headache yesterday addresses this
directly. It produces a parallel dataset that should be consistent with the main dataset; if it is not, recall bias must be
suspected. But more than this, the 1-day timeframe—provided that the sample size is large enough—gives a very
clear view of population burden.
In all of this, how important is quality assurance? There
must be some quality assurance measures taken, but it is
difficult to know what level of investment in these is
maximally efficient. We chose to put a substantial part of
the available resources into them—weekly monitoring
meetings, monthly refresher field-staff training, surprise
field visits, re-interview of a 10 % sub-sample of the participants and rigorous data-entry checks. We believe that
these constituted a major strength of the study, and that the
results, when reported, will be robust because of them. The
rate of detected errors was low, but quality assurance
measures do not merely detect errors—they also prevent
them.
The main weakness of the study is that it was performed
in only one Indian State. In a large and culturally diverse
country, caution must be exercised in generalizing the
results to other States and in extrapolating to the population
of the country. The study focused on primary headache
disorders, and did not include secondary headaches other
than MOH. It did not enquire about hypertension (often
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unrecognized and untreated in India) or past history of head
injury (common in India). These two conditions could have
contributed to the observed prevalence of headache, and
future epidemiological surveys could specifically enquire
and incorporate them into the validity phase of the study.
In conclusion, this study is the first community-based
scientific survey of primary headache disorders in a large
urban/rural population of India in which diagnoses are
based on ICHD-2 criteria. Several methodological limitations of earlier studies were identified and overcome. The
results will follow in later publications.
Acknowledgments We thank Dr. D. Nagaraja, former Director and
Vice Chancellor, and Dr. P. Satishchandra, present Director and Vice
Chancellor of NIMHANS. We gratefully acknowledge the participation of the members of the communities from the villages of
Uyamballi and Doddaaladahalli, Kanakapura Taluka, Bangalore rural
district, and from Kempegowdanagara ward. We sincerely thank, in
particular, Sri Lokesh M (Team coordinator), Sri Ravichandra R, Sri
Chandrashekar AG, Sri Sombamadaiah, Sri Chandramohan KP and
Sri Damodhar for their diligent field work, and Sri Girish BG and
Kum Manjula C for data entry. Thanks are due also to Dr. Tarun Dua
and Dr. Vijay Chandra of the World Health Organization, and Dr.
R. Srinivasa, Professor of Neurology, MS Ramaiah Hospitals, for
guidance in planning and conducting the study. The study was supported financially by Lifting The Burden, and was a project within the
Global Campaign against Headache.
Conflicts of interest Lars J. Stovner has during the last 5 years
received a travel grant from Pfizer, research grant from AstraZeneca,
and lecture honorarium from Allergan. The other authors declare that
there are no conflicts of interest.
Open Access This article is distributed under the terms of the
Creative Commons Attribution License which permits any use, distribution, and reproduction in any medium, provided the original
author(s) and the source are credited.

References
1. Smith GD (2001) The uses of ‘uses of epidemiology’. Int J Epidemiol 30:1146–1155
2. WHO and Lifting The Burden (2011) Atlas of headache disorders
and resources in the world 2011. World Health Organization,
Geneva
3. Stovner LJ (2007) The epidemiology and cost of severe headache
disorders. In: Jensen R, Diener H, Olesen J (eds) Headache
clinics: organisation, patients and treatment. Oxford University
Press, New York, pp 3–8
4. Mateen FJ, Dua T, Steiner T, Saxena S (2008) Headache disorders in developing countries: research over the past decade.
Cephalalgia 28:1107–1114
5. Stovner LJ (2006) Headache epidemiology: how and why?
J Headache Pain 7:141–144

123

J Headache Pain (2012) 13:543–550
6. Stovner LJ, Hagen K, Jensen R, Katsarava Z, Lipton RB, Scher
et al (2007) The global burden of headache: a documentation of
headache prevalence and disability worldwide. Cephalalgia
27:193–210
7. Headache Classification Subcommittee of the International
Headache Society (2004) The international classification of
headache disorders, 2nd edition. Cephalagia 24(Suppl 1):1–160
8. Steiner TJ (2004) Lifting the burden: the global campaign against
headache. Lancet Neurol 3:204–205
9. Yu SY, Cao XT, Zhao G, Yang XS, Qiao XY, Fang YN et al
(2011) The burden of headache in China: validation of diagnostic
questionnaire for a population-based survey. J Headache Pain
12:141–146
10. Ayzenberg I, Katsarava Z, Mathalikov R, Chernysh M, Osipova
V, Tabeeva G et al (2011) The burden of headache in Russia:
validation of the diagnostic questionnaire in a population-based
sample. Eur J Neurol 18:454–459
11. Kumar N, Shekhar C, Kumar P, Kundu AS (2007) Kuppuswamy’s socioeconomic status scale-updating for 2007. Indian J
Pediatr 74:1131–1132
12. Steiner TJ (2007) The HALT index. In: Steiner TJ, Martelletti P
(eds) Aids for management of common headache disorders in
primary care. J Headache Pain 8(Suppl 1):S23
13. Power M (2003) Development of a common instrument for
quality of life. In: Nosikov A, Gudex C (eds) EUROHIS:
developing common instruments for health surveys, vol 57. IOS
Press, Amsterdam, pp 145–163
14. Peters M (2007) Translation protocols. In: Steiner TJ, Martelletti
P (eds) Aids for management of common headache disorders in
primary care. J Headache Pain 8(Suppl 1):S45–47
15. Dean AG, Arner TG, Sunki GG, Friedman R, Lantinga M, Sangam S et al (2011) Epi InfoTM, a database and statistics program
for public health professionals. Centers for Disease Control and
Prevention, Atlanta, Georgia, USA. Version 3.5.1
16. Gourie-Devi M, Gururaj G, Satishchandra P (1997) A manual for
descriptive Studies: Neuroepidemiology in developing countries,
2nd edn. Prism, Bangalore
17. Kish L (1949) A procedure for objective respondent selection
within the household. J Am Stat Assoc 44:380–387
18. SPSS Inc. (2006) Statistical package for social sciences. SPSS
Inc, Chicago, USA. Version 15.0
19. Centre for Evidence-Based Medicine. Statistics calculator. At
http://ktclearinghouse.ca/cebm/practise/ca/calculators/statscalc.
Accessed 15th Mar 2011
20. GraphPad Software. Quantify agreement with kappa. At
http://www.graphpad.com/quickcalcs/kappa1.cfm. Accessed 15th
Mar 2011
21. Gourie-Devi M, Gururaj G, Satishchandra P, Subbakrishna DK
(2004) Prevalence of neurological disorders in Bangalore, India:
a community-based study with a comparison between urban and
rural areas. Neuroepidemiology 23:261–268
22. Schoenberg BS (1982) Clinical neuroepidemiology in developing
countries. Neuroepidemiology 1:137–142
23. Andrée C, Vaillant M, Barre J, Katsarava Z, Lainez JM, Lair ML
et al (2010) Development and validation of the EUROLIGHT
questionnaire to evaluate the burden of primary headache disorders in Europe. Cephalalgia 30(9):1082–1100

