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Abstract

Objective: To estimate the |-year prevalences of primary headache disorders and identify their principal risk factors in the
general population of Russia.

Methods: A countrywide population-based random sample of 2725 biologically unrelated adults in 35 cities and nine rural
areas were interviewed in a door-to-door survey using a previously validated diagnostic questionnaire.

Results: Of the 2725 eligible adults contacted, 2025 (74.3%) responded (females 52.6%, mean age 39.5 & 13.4 years).
Of these, 1273 (62.9%) reported headache ‘not related to flu, hangover, cold, head injury’ occurring at least once in the
previous year. The gender- and age-standardized |-year prevalence of migraine was 20.8%. Female gender (odds ratio
(OR) =3.8; 95% confidence interval (Cl) 2.8-5.1) and obesity (OR=1.5; 1.1-2.1) were positively associated with this
type of headache. The gender- and age-standardized |-year prevalence of tension-type headache (TTH) was 30.8%.
TTH was more prevalent in urban than in rural areas (OR = 1.6; 1.3-2.0).

Headache on >15 days/month was reported by 213 (10.5%) respondents (gender- and age-standardized prevalence
10.4%), and associated with low socioeconomic status (OR = 3.4; 2.4—4.9), obesity (OR = 3.0; 2.1-4.3), female gender
(OR=12.9; 2.14.1) and age over 40 years (OR=2.6; 1.9-3.6). The majority of these respondents (68.1%) overused
acute headache medications.

Conclusion: The study demonstrated a high prevalence of migraine and a very high prevalence of headache on >15 days/
month, and revealed unmet health-care needs of people with headache in Russia.
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Introduction disorders elsewhere in Eastern Europe, and particularly

Primary episodic headache disorders, mostly migraine
and tension-type headache (TTH), and a group of
chronic headache disorders occurring on> 15 days/
month, with or without medication overuse, affect up
to 80% of general populations in countries worldwide
where prevalences have been estimated (1). They are
important causes of morbidity, loss of productivity
and impaired quality of life, and they place substantial
and largely unmet demands on health services. Recent
studies in the small Republics of Georgia and Moldova
revealed that, in these countries, headache disorders are
underestimated in scope and scale, under-recognized as
a medical problem and undertreated (2,3). Very little is
known of the prevalence and burden of headache

in Russia.

We present here the results of a survey conducted
countrywide in Russia on a random population-based
sample of adults. Its objective was to estimate the
prevalences, among adults, of the headaches of
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public-health importance: migraine, TTH and head-
ache occurring on >15 days/month, particularly medi-
cation-overuse headache (MOH).

Methods
Ethics

The study protocol was approved by the ethics commit-
tee of the Russian Academy of Sciences. All respon-
dents were informed of the purpose of the survey and
gave their verbal consent before participating.

Survey

The survey was conducted in 2008. The study sample
comprised 2725 randomly selected biologically unre-
lated adults aged 18—65 years. The sampling procedure
has been reported in detail previously (4). Briefly, the
survey was carried out in 44 settlements in six of the
seven Federal districts of Russia (approximately 6% of
the population, living in areas geographically difficult
to reach or with very low population density, including
the seventh, Far-East region, were ignored). To make it
representative of the population of the country, the
sample was derived according to the multi-clustering
procedure and probability proportional to size princi-
ple as previously reported (5). The survey was con-
ducted  face-to-face by trained non-medical
interviewers employed by the Russian Institute of
Sociology, who called unannounced at households
and followed a structured questionnaire.

Questionnaire

We used the Russian-language translation of the ques-
tionnaire developed by Lifting the Burden: the Global
Campaign against Headache (4). It had four parts: (a)
personal and demographic data; (b) medical enquiry,
including questions related to migraine, TTH and the
use of acute and preventative headache medication; (c)
headache-related burden evaluation, including quality
of life (QoL); and (d) socioeconomic status and enquiry
into willingness to pay (WTP) for effective treatment.
Respondents reporting headache ‘not related to flu,
hangover, cold or head injury’ occurring at least once
in the previous year were classified as cases. Further
diagnostic questions were based on ICHD-II criteria
(6), with the limited aim of identifying migraine and
TTH, the headache disorders of major public-health
significance. Diagnoses were not made during the inter-
view; afterwards, responses were translated into diag-
noses according to an algorithm following ICHD-II
and applying the criteria first for definite migraine,
then definite TTH, then probable migraine and, finally,

probable TTH. Respondents identifying more than one
type of headache were asked to focus on the one that
was subjectively most bothersome. The algorithm
developed to translate responses into a diagnosis
accordingly allowed the diagnosis of only one headache
entity, either migraine, which could be definite or prob-
able, or TTH, again definite or probable. The valida-
tion of the questionnaire in the Russian language has
been reported previously: the sensitivity and specificity
for migraine were 77% and 82% and for TTH were
64% and 91%, respectively (4).

Burden was assessed in three domains: headache-
attributed lost time (from work, from home chores
and socially) by the HALT Index (7); impact of head-
ache on QoL by the WHOQoL-8 question set (8)
(applied also to a control sub-sample without head-
ache) and utilization of health care. WTP was deter-
mined through a question set based on the bidding
game method (9). The results of this enquiry will be
reported elsewhere.

Statistics

The principal outcome variables of the study were the
crude and gender- and age-standardized 1-year preva-
lences of migraine, TTH and any headache occurring
on >15 days/month.

Data analysis was performed by SPSS 15.0.
Comparisons of interval-scaled variables were made
using Student’s t-test and of ordinal-scaled variables
using the x> test. Crude prevalences of headache disor-
ders were calculated in percentages, with 95% confi-
dence intervals (CI). We standardized the prevalences
to the general population of Russia in terms of age and
gender (10). We used univariate and multivariate logis-
tic regression models to evaluate characteristics associ-
ated with each headache type. The following variables
were included into the model: gender (male vs. female),
age (>40 vs. <40 years), marital status (married vs.
single), habitation (urban vs. rural), education (high
school or university graduate vs. primary or secondary
school only), wealth (wealthy and intermediate vs.
poor) and body mass index (BMI > 30 vs. BMI < 30).
We calculated crude and adjusted odds ratios (OR) and
their corresponding 95% CI.

Results

Of 2725 eligible people contacted, 588 (21.6%) refused
the interview and another 112 (4.1%) interrupted the
interview or provided inconsistent and unusable
answers. Therefore, data from 2025 (74.3%) respon-
dents were available for analysis, of whom 1484
(73.3%) were city-dwelling and 541 (26.7%) lived in
rural settlements. Distribution of the sample
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population across six Federal districts by urban vs.
rural dwelling corresponded those in the country pop-
ulation (data not shown). The demographic character-
istics of the sample (age, gender, marital status and
educational level) were highly comparable to those in
the All-Russia Population Census 2002 (10) (Table 1).

Table 1. Comparison of country and survey populations for
gender, age and education

General population  Study sample

Gender (male:female) (%) 46.6:53.4 47.4:52.6
Age (%) 39.2 39.5+£134
18-29 years 26.4 29.1
30-39 years 22.0 20.1
4049 years 249 253
50-59 years 21.2 16.5
6064 years 5.3 9.0
Marital status (%)
Married 61.4 63.7
Never married 22.6 229
Divorced/widowed 16.0 13.4
Educational level (%)
High 238 20.7
Low 76.2 793

Of the 2025 respondents, 1273 reported headache in
the previous year, a l-year prevalence of 62.9%
(95% CI 60.8-64.5%). The calculated gender- and
age-standardized 1-year prevalence was 63.1% (95%
CI 61.0-65.2%). Episodic headache was reported by
1060 and headache on >15 days/month by 213
(Figure 1). Headache type could not be classified in
23 (1.1%) respondents with episodic headache and 6
(0.3%) with headache on >15 days/month. Over one-
quarter (27.2%) of respondents reported more than one
type of headache.

Migraine

Definite migraine was diagnosed in 192 (9.5%; 95% CI
8.2-10.8%) respondents and probable migraine in a
further 219 (10.8%; 95% CI 9.5-12.2%). Thus the
overall l-year prevalence of migraine (all migraine)
was 20.3% (95% CI 18.5-22.1%). Distribution of all
migraine by age and gender is shown in Figure 2A. The
calculated gender- and age-standardized 1-year preva-
lence of all migraine in the general population was
20.8% (95% CI 19.0-22.6%).

The average frequency of all migraine was 4.4+ 3.5
days/month (females 4.643.5, males 3.7+3.5): 49
(12%) respondents with all migraine reported headache
on < 1 day/month, 164 (40%) on 1-3 days/month and
197 (48%) on 4-14 days/month. Migraine attacks

households contacted

2,725

!

2,025 respondents

|

Episodic headache

(n=1,060, 52.3%)
All-migraine n=411 (20.3%) With
Definite migraine n=192 (9.5%)
Probable migraine n=219 (10.8%)

Without
All-TTH n=626 (30.9%)
Definite TTH n=515 (25.4%)
Probable TTH n=111 (5.5%)
Unclassified n=23 (1.1%)

Headache on =15 days/month
(n=213, 10.5%)

medication overuse

medication overuse

No headache
(n=752, 37.1%)

n=145 (7.2%)

n=68 (3.3%)

Figure 1. Distribution of headache disorders in the surveyed sample.
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Figure 2. One-year prevalence of all migraine (A) and all TTH
(B) in relation to age (years) and gender in the studied
population.

lasted on average 15.0£30.3 hours
15.8+£20.4, males 13.0 +47.3).

Only one-quarter (101; 24.6%) of respondents with
all migraine had consulted a doctor because of head-
ache: three had seen a headache specialist, 32 a neurol-
ogist and 66 had visited general practitioners. Nearly
two-thirds (64.5%) reported taking acute headache
medications: 94 (22.9%) used only simple analgesics,
167 (40.6%) used combined analgesics, two (0.5%)
used triptans and one used ergotamine; another used
a selective cyclooxygenase-2 (COX-2) inhibitor. Only
three respondents with all migraine (0.7%) had preven-
tative treatment.

Univariate regression analysis found female gender,
obesity and low socioeconomic status to be associated
with all migraine (Table 2). Multivariate regression
analysis identified positive associations with female
gender (OR 3.8; 95% CI 2.8-5.1) and obesity (OR
1.5; 95% CI 1.1-2.1).

(females

Tension-type headache

We found 515 respondents with definite TTH (25.4%,
95% CI 23.5-27.3%) and a further 111 with probable
TTH (5.5%; 95% CI 4.5-6.5%). Therefore, the overall
1-year prevalence of TTH (all TTH) was 30.9% (95%
CI 28.9-32.9%). Distribution of all TTH by age and
gender is shown in Figure 2B. The calculated gender-
and age-standardized 1-year prevalence of all TTH in
the general population was 30.8% (95% CI 28.8—
32.8%).

The mean frequency of all TTH was 3.5+ 3.1 days/
month (females 3.7 £ 3.0, males 3.2 £3.3): 111 (17.7%)

respondents reported headache on <1 day/month, 284
(45.4%) on 1-3 days/month and 231 (36.9%) on 4-14
days/month. Duration of all TTH was, on average,
7.4+ 18.1 hours (females 6.2 4 14.3, males 8.7 +21.6).

Just 59 (9.4%) respondents with all TTH had visited
a doctor because of headache: one had seen a headache
specialist, 15 a neurologist and 43 a general practi-
tioner. A small majority (55.6%) reported using acute
headache medications: 108 (17.3%) used only simple
analgesics, 239 (38.2%) used combined analgesics and
one used a selective COX-2 inhibitor.

Univariate regression analyses revealed higher edu-
cation level and urban habitation to be associated with
all TTH (Table 2). In multivariate regression analysis,
only the association with urban habitation survived
(OR 1.6; 95% CI 1.2-2.2).

Headache on >15 days/imonth

We found 213 respondents reporting headache on >15
days/month (1-year prevalence 10.5%; 95% CI 9.2—
11.9%). The calculated gender- and age-standardized
l-year prevalence of headache on >15 days/month
was 10.4% (95% CI 9.1-11.7%). Average headache
frequency in this group was 23.1+6.7days/month.
The headache characteristics described by 138
(64.8%) of these corresponded phenotypically to defi-
nite or probable migraine, and those described by 69
(32.4%) to definite or probable TTH. In six cases the
headache type could not be classified. However, over
two-thirds (145; 68.1%) were overusing acute headache
medications: either simple (40; 18.8%) or combined
analgesics (105; 49.3%); none overused ergots or trip-
tans. Only four (1.9%) respondents reported having
preventative medication.

Just over half (51.2%) had visited a doctor because
of headaches: five (2.3%) had consulted a headache
specialist, 41 (19.2%) a neurologist and 63 (29.6%) a
general practitioner.

Univariate regression analysis identified associations
with female gender, poverty, higher age, obesity, lower
education and rural habitation (Table 3), and multivar-
iate regression analysis confirmed age, female gender,
obesity and low socioeconomic status as independent.
Average income was 36% lower among respondents
with headache on >15 days/month than among those
with episodic headache. Medication overuse was not
included in this modelling (see Discussion).

Discussion

In this study we present the first countrywide popula-
tion-based door-to-door survey on primary headache
disorders in Russia. We were able to achieve a response
rate of 74.3%. Socio-demographic characteristics of the
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Table 3. Characteristics associated with headache on >15 days/month (l-year prevalence, bold

where significant)

Headache on> 15 d/m Odds ratio
Characteristic n (%) (95%Cl)
Gender Male (n=960) 54 (5.6) Referent 1.0
Female (n=1065) 159 (14.9) 2.9 (2.1-4.1)
Marital status Married (n=1282) 127 (9.9) Referent 1.0
Single/divorced/widowed (n=737) 85 (11.5) 1.2 (0.9-1.6)
Educational level High (n=414) 32(7.7) Referent 1.0
Low (n=1609) 181 (11.2) 1.5 (1.0-2.2)
Habitation Urban (n=1518) 141 (9.3) Referent 1.0
Rural (n=1507) 72 (14.2) 1.6 (1.2-2.2)
Wealth High or intermediate (n=757) 38 (5.0) Referent 1.0
Low (n=1003) 153 (15.3) 3.4 (2.4-4.9)
BMI <30 (n=1265) 99 (7.8) Referent 1.0
>30 (n=251) 51 (20.3) 3.0 (2.1-4.3)
Age <40 years (n= 1049) 66 (6.3) Referent 1.0
>40 years (n=975) 147 (15.1) 2.6 (1.9-3.6)

2025 respondents did not differ from those of general
population. The previously validated Russian-language
questionnaire had good specificity and sensitivity for
migraine and moderate sensitivity and high specificity
for TTH (4). Taking all of this into account, we present
here what we believe to be reliable data for all Russia.

The I-year headache prevalence of 63.1% in Russia
is comparable to findings in the USA and elsewhere in
Europe (11-17). The 1-year prevalence of migraine, at
20.8% (including definite and probable migraine), is
higher than the mean of 13.7% reported in Europe
(18) but in line with estimates from the Netherlands
(19), France (20), Croatia (21), Brazil (22) and
Korea (23). It is important to recognize the methodo-
logical differences between studies. Many surveys
report the prevalence only of definite migraine and
exclude probable migraine. We believe this approach
to be incorrect and misleading, provided that diagnostic
criteria are correctly applied. Only migraine and TTH
occur in the general population as episodic headaches
with high prevalence: therefore, except in a small
number of cases, which can be ignored for epidemio-
logical purposes, episodic headaches are one or the
other. If they meet the criteria for neither definite
migraine nor definite TTH but do fulfil those for prob-
able migraine, then they probably are migraine and
should, for epidemiological purposes, be considered as
such. It is likewise for probable TTH. It should be rec-
ognized. too, that all questionnaire diagnoses are ‘prob-
able’, the likelihood of their being correct defined by the
true and false positive rates established in the validation
study (4). Furthermore, the validation study itself com-
bined definite and probable migraine as well as definite

and probable TTH to calculate these rates against ‘gold
standard’ specialist diagnoses of migraine and TTH.
The alternative approach treats probable migraine
and probable TTH as though they were separate enti-
ties, which is unhelpful as well as nosologically absurd.
Including both definite and probable migraine of course
increased the estimated overall prevalence of migraine
in our study, as it did in the FRAMIG study (from
11.2% to 21.3% (24)), and according to our argument
this was correct. On the other hand, our questionnaire
was less sensitive and more specific for TTH than for
migraine, both of which, we acknowledge, would tend
to under-diagnose TTH in favour of migraine, but not
hugely.

Female gender and obesity are the principal factors
associated with migraine in the Russian population.
Greater prevalence of migraine in women is universally
documented. Bigal et al. reported the association of
obesity with migraine attack frequency and severity
and with some clinical features such as photophobia,
phonophobia and disability (25). Association of
migraine with low socioeconomic status, which we
found only with univariate analysis and which, there-
fore, was not independent, has been demonstrated in
several countries with large socioeconomic disparities,
such as the USA (26), Brazil (22) and the Republic of
Georgia (2), and in Norway, with low disparities (27).

The 1-year prevalence of TTH in Russia is 30.8%
(including definite and probable TTH). Worldwide,
estimates of TTH prevalence are highly variable, but
this figure is comparable to other estimates in Europe
(e.g. 38% in Germany (12), 34.8% in Croatia (16) and
37.3% in the Russian-neighbour country of Georgia
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(2)) and to 40.3% in the USA (14). It is, however, con-
siderably lower than estimates 79% — 87% (2 studies) in
Denmark (28,29), which were very careful to include
infrequent episodic TTH. This disorder, occurring by
definition less than once a month, is hardly significant
as a cause of ill-health, and very likely to be ignored by
respondents. Another possible reason for underestimat-
ing the prevalence of TTH is that we focused on the
‘most bothersome’ headache when two or more head-
ache types coexisted in one respondent. The reasons
were pragmatic: in questionnaire surveys of this type,
respondents need to have only one headache type in
mind when responding, or the results would be mean-
ingless. Of migraine and TTH, when they coexisted,
migraine was far more likely to be the more bother-
some, which would mean that TTH could not in such
cases be diagnosed by our questionnaire. Although it
was theoretically possible to rerun the questionnaire for
second (and third) most bothersome headaches, in
practice few respondents would wish to give time to
this, having already expounded on what troubled
them most. In fact, 27.2% of respondents reported
more than one type of headache, indicating that we
might have underestimated the prevalence of TTH by
up to this percentage. Here probably lies, to a large
extent, the explanation of the insensitivity of our ques-
tionnaire to TTH. It is not the only one reason: the
non-specific features of TTH themselves lead to insen-
sitivity in diagnosis by questionnaire.

Only urban habitation, among the characteristics
included in the model, was positively associated with
TTH in Russia. In Croatia, the same was found to be
associated with a higher prevalence of headache in gen-
eral (30). A Danish study demonstrated an association
between TTH and a stressful way of life (31). We did
not study stressful life events, but urban dwelling, espe-
cially in multimillion metropolises such as Moscow or
St Petersburg, may well be more stressful than living in
rural areas of Russia. We could not confirm a higher
prevalence of TTH in women, as has been reported
elsewhere (31,32).

Most interestingly, we come to the prevalence of
headache on >15 days/month: at 10.4%, this is more
than double what has been reported in studies in
Western Europe and the USA (33-37), but closer to
(although still higher than) the estimated prevalences
in neighbouring Georgia (7.6% (2)) and another devel-
oping country, Brazil (6.9-7.3% (15,38)). The key dif-
ference between our finding and the one from Georgia
is that many of our cases were overusing medication (in
the Brazil study, medication overuse was not
mentioned).

We associated other factors with headache on >15
days/month: female gender, increased age, poverty and
obesity. All these associations have been reported

previously (2,37-39). However, as in a number of
other studies, overuse of headache drugs was the most
potent risk factor by far: the majority of people with
headache on >15 days/month were overusing medica-
tion, whereas we did not find anyone with low-fre-
quency episodic headaches who was doing this. We
did not include medication overuse in the regression
model because the high OR would have overwhelmed
it. Medication overuse is a behaviour largely driven by
headache frequency, but promoted by advertising and
made affordable by generic low-price over-the-counter
analgesics. As in the Georgian study (2), we found that
poverty was associated with headache on >15 days/
month, surviving multivariate analysis despite the fact
that it might be expected to reduce the probability of
medication overuse. In both Georgia and Russia, coun-
tries of the former Soviet Union, transition from the
socialist system to a market economy has resulted in
large socioeconomic disparities. Few people with head-
ache receive adequate medical care, as demonstrated by
the finding, in Russia, that only 0.7% of people with
migraine receive preventative medication. There is no
formal evidence that adequate medical care does actu-
ally prevent the development of headache on >15 days/
month, but it is expected to do so.

Although we observed in our sample that the head-
ache phenotypes among those with headache on >15
days/month corresponded with migraine in 6.8% and
TTH in 3.4% (another 0.3% could not be classified),
those who were overusing acute headache medications
(68.1%) must, according to ICHD-II (6), be classified
as probable MOH. After exclusion of these, the
suggested prevalence of chronic migraine is 2.0%
and of chronic TTH 1.2%. Great caution is needed
here, because the sensitivity and specificity of our
questionnaire, as of many other questionnaires, are
very limited in distinguishing these entities. Highly fre-
quent headache is prone to over-estimation through
selection bias: those to whom a survey is of personal
interest are more likely to participate. This has a
larger potential impact on disorders with lower prev-
alences. However, respondents were asked to partici-
pate in the survey without first knowing its focus (only
that it related to health).

The strengths of our study are several. We covered
the whole country, which is geographically enormous,
except the Far-East region. We collected data from 44
urban and rural secttlements, and achieved a high
response rate and high correspondence between the
sample and the general population of Russia in terms
of age, gender, level of education, marital status and
habitation. Face-to-face interviews raised the quality of
data. We also acknowledge the limitations identified
earlier, especially the likely (but not substantial) over-
estimate of migraine prevalence and the certain
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underestimate of the prevalence of (infrequent) TTH.
Of course, the rare headaches were neglected.

But, in conclusion, we believe we achieved our objec-
tive: to estimate the prevalence among adults of the
headache disorders of public-health importance in
Russia: migraine, TTH and MOH. Although migraine
is common in Russia, the unusually and very high prev-
alence (10.4%) of headache on >15 days/month repre-
sents, if it is a true estimate, very serious public
ill-health in the country with no apparent health-care
initiative to counter it. Among these 10.4% of the pop-
ulation alone, with an average headache frequency of
23 days/month, nearly 8% of Russian adults have head-
ache on any particular day, and this is probably due to
medication overuse in two-thirds of cases. The 8% is
nearly doubled when episodic headaches are included.
Interventional programmes are needed urgently to
change this situation.
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