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Abstract

Background: We recently showed headache to be common in children (aged 7-11 years) and adolescents (aged
12-17) in Lithuania. Here we provide evidence from the same study of the headache-attributable burden.

Methods: Following the generic protocol for Lifting The Burden's global schools-based study, this cross-sectional
survey administered self-completed structured questionnaires to pupils within classes in 24 nationally representative
schools selected from seven regions of the country. Headache diagnostic questions were based on ICHD-3 beta
criteria but for the inclusion of undifferentiated headache (UdH; defined as mild headache with usual duration < 1
h). Burden enquiry was conducted in multiple domains.

Results: Questionnaires were completed by 2505 pupils (1382 children, 1123 adolescents; participating proportion
67.4%), of whom 1858 reported headache in the preceding year, with mean frequency (+SD) of 3.7 + 4.5 days/4
weeks and mean duration of 1.6 + 1.9 h. Mean proportion of time in ictal state, estimated from these, was 0.9%
(migraine 1.5%, probable medication-overuse headache [pMOH] 10.9%). Mean intensity on a scale of 1-3 was 1.6 +
0.6 (mild-to-moderate). Symptomatic medication was consumed on 1.5 + 2.8 days/4 weeks. Lost school time was
0.5+ 1.5 days/4 weeks (migraine 0.7 + 1.5, pMOH 5.0 + 7.8) based on recall, but about 50% higher for migraine
according to actual absences recorded in association with reported headache on the preceding day. More days
were reported with limited activity (overall 1.2 + 24, migraine 1.5+ 2.2, pMOH 84 + 8.5) than lost from school. One
in 30 parents (3.3%) missed work at least once in 4 weeks because of their son’s or daughter's headache. Emotional
impact and quality-of-life scores generally reflected other measures of burden, with pMOH causing greatest
detriments, followed by migraine and tension-type headache, and UdH least. Burdens were greater in adolescents
than children as UdH differentiated into adult headache types.
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against headache

Conclusions: Headache in children and adolescents in Lithuania is mostly associated with modest symptom
burden. However, the consequential burdens, in particular lost school days, are far from negligible for migraine
(which is prevalent) and very heavy for pMOH (which, while uncommon in children, becomes four-fold more
prevalent in adolescents). These findings are of importance to both health and educational policies in Lithuania.

Keywords: Child and adolescent headache, Migraine, Tension-type headache, Medication-overuse headache,
Undifferentiated headache, Epidemiology, Burden of disease, Schools-based study, Lithuania, Global campaign

Introduction

In our recently published prevalence study, we showed
headache to be common in children (aged 7-11 years)
and adolescents (aged 12—17) in Lithuania [1], as we
have with similar schools-based methodology in Turkey
[2], Austria [3], Ethiopia [4] and Mongolia [5]. And we
confirmed, again, the need to recognise and include
undifferentiated headache (UdH; defined as mild head-
ache with usual duration < 1h) if accounts of headache
in these age groups are to be complete.

The prevalence study was part of a global enquiry into
child and adolescent headache [6], an ongoing programme
conducted by Lifting The Burden (LTB) [7-10] in its en-
deavour within the Global Campaign against Headache
[7-9] to measure the scale and scope of headache-
attributed burden worldwide. From the public-health per-
spective, while disease prevalence determines the magni-
tude of disease-attributed burden in a population, it is not
of itself very informative. In this paper, we present esti-
mates of burden based on the prevalence findings [1] to-
gether with evidence of burden collected directly and
contemporaneously from the same sample. These esti-
mates will inform both the Global Campaign and the Glo-
bal Burden of Disease (GBD) study [11], but, of more
immediate importance, they will inform local health and
educational policies.

Institutional schooling is mandatory for 10years in
Lithuania [1, 12]. Hence, schools-based sampling,
according to the generic protocol, has high methodo-
logical validity in this country.

Methods

The methodology of this cross-sectional survey, using
self-completed structured questionnaires administered
to pupils in nationally representative schools, is already
published [1, 13], as is the generic protocol on which it
is based [6]. It will only be summarised here.

Ethics and approvals

The study was approved by Kaunas Regional Committee
of Bioethics (BE-2-7, 26-01-2016) and authorised by the
relevant Regional Education Authorities. School
managers and teachers agreed to their schools’

participation. Each participating child or adolescent,
along with a parent, gave consent prior to inclusion.

Data were collected anonymously, and data protection
legislation was complied with.

Sampling and recruitment

We conducted the survey in Spring 2016 in 24 randomly
selected schools located in seven regions of Lithuania
purposively chosen to be representative of the country’s
limited diversities. In each school, we included all pupils
in each class across the age ranges 7-11 years and/or
12-17 years unless they or their parents had not con-
sented. Following published recommendations [6], we
aimed for N =2200 evaluable participants (200 of each
age 7-17 years).

Survey instruments

The child and adolescent versions of LTB’s Headache-
Attributed Restriction, Disability, Social Handicap and
Impaired Participation (HARDSHIP) structured ques-
tionnaire [6] were administered to the pupils in class,
and completed under supervision. Teachers received
additional questionnaires enquiring into relevant school
variables.

Diagnoses were made algorithmically during analysis
according to HARDSHIP methodology [14]. ICHD-3
beta criteria [15] were followed, except for UdH, which
was diagnosed by the two characteristics of mild inten-
sity and short duration (< 1 h), whether or not migraine-
like features were present [1, 2].

Burden enquiry included symptom burden (fre-
quency of headache, and its usual duration and inten-
sity during episodes), symptomatic medication intake
(frequency), lost time from schooling and other activ-
ities as well as lost parental work time (using adapta-
tions of the Headache-Attributed Lost Time (HALT)
index [16]), and selected (headache-relevant) ques-
tions from KINDL® [17] addressing concentration,
emotional impact and quality of life (QoL) [6]). Both
these question sets are modules within child and ado-
lescent HARDSHIP [6]. A validation study of the
Lithuanian version of the QoL scale demonstrated
conformity with the concepts of the original
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instrument and an acceptable internal consistency
(Cronbach’s alpha: 0.749) [13]. QoL enquiry was
addressed to all participants, with or without head-
ache. Time frames of enquiry were the preceding 4
weeks, 1 week and 1 day (headache yesterday [HY]).

We transferred data into SPSS using independent
double data-entry, reconciling discrepancies by review-
ing source data.

Analysis
Analyses were performed using the SPSS statistical pack-
age (version 21; IBM SPSS Inc., Chicago, IL, 2012).

We expressed reported headache frequency [F] and
medication intake in terms of days in the preceding 4
weeks. We expressed headache intensity on a scale of 1-
3 (equating to the reported categories “mild”, “moderate”
and “severe”). Duration of episodes [D] was reported in
hours as <1, 1-2, 2—4 or >4; for analysis we expressed
these according to their mid-points (0.5, 1.5, 3 and 8 re-
spectively, assuming a range of 4—12 h for the last), judg-
ing these approximations to be no less reliable than
participants’ estimates of duration. From F and D we
calculated proportion of time in ictal state (pTIS) ac-
cording to the formula (pTIS=F/28*D/24), and
expressed it as a percentage. We calculated disability at
individual level (using this term in the sense imputed in
GBD) as the product of pTIS and disability weight (DW)
attributed in GBD 2013 [18] to the ictal state of each
headache type. We estimated the population-level dis-
ability as the product of mean individual disability and
prevalence. We expressed lost school time because of
headache in days in the preceding 4 weeks, counting not
going to school as a whole day and leaving school early
as a half-day. We separately counted days of limited ac-
tivity (defined as “could not do things you wanted to be-
cause of your headaches”). We counted parents reported
to have lost time from their own work (regardless of
quantity) during the same period. We counted partici-
pants reporting HY and the intensity of it, and those (as
proportions) reporting a lost school day because of HY.
We estimated predicted values of lost school yesterday
as the product of number affected by headache and
mean reported days (divided by 20) lost per pupil over
the preceding 4 weeks. Responses to questions address-
ing concentration, emotional impact and QoL were all
on a 4-point Likert scale (“never”, “sometimes”, “often”,
“always”) [6], also referring to the preceding 4 weeks. We
scored these 0-3, and summed them to generate emo-
tional impact score (including concentration; potential
range 0-18, high being adverse) and QoL score (0-36,
low being adverse).

We expressed proportions as %, with 95% confidence
intervals [CIs], and used chi-squared tests for compari-
sons. We treated all other variables as continuous, and
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used descriptive statistics (means and standard devia-
tions [SDs]). For comparisons of continuous data, we
used ANOVA when these were distributed normally,
and otherwise Kruskal-Wallis test with post hoc Dunn
test. We calculated relative risk (RR) of consequential
outcomes.

We considered p < 0.05 to be significant.

Results

Of the 3714 potential participants, 2505 completed the
questionnaires (non-participating proportion 32.6%, due
mostly to withheld or unavailable parental consent). Of
these, 1169 (46.7%) were male and 1336 (53.3%) female;
1382 (55.2%) were children and 1123 (44.8%) adoles-
cents; overall mean age was 11.5 + 3.2 years (median 11)
[1]. Gender- and age-adjusted 1-year prevalence of any
headache was 76.6%, of migraine 21.4%, of tension-type
headache (TTH) 25.6%, of UdH 24.0%, of all headache
on =15days/month 3.9% and of probable medication-
overuse headache (pMOH) 0.8%. There were 42 undiag-
nosed headaches (1.7%). These data have been reported
previously [1].

Symptom burden

Headache frequency, duration and intensity

Table 1 shows these reported variables for headache
overall and by headache type, along with estimated
pTIS.

Frequency of headache overall was 3.7 days/4 weeks,
trending upwards with age (Table 1). Headache on =15
days/month (including pMOH) was, of course, more fre-
quent than the episodic headaches but, among the latter,
UdH was less frequent (p<0.001) than migraine or
TTH. Headache episodes were relatively short-lasting;
the overall mean of 1.6 h, also trending upwards with
age, was brought down by UdH (Table 1), which, as ex-
pected, was of shorter duration (p < 0.001) than all other
headache types. Because overall duration was short,
overall mean pTIS was low (0.9%), and in children
(0.6%) half that in adolescents (1.2%). For the episodic
headaches, pTIS ranged from only 0.1% for UdH to 1.5%
for migraine, but it reached 10.9% for pMOH (Table 1).

Mean headache intensity was 1.6 £+ 0.6 overall (mild-
to-moderate), with no trend across ages. Intensity was
greater for migraine than TTH (p<0.001), whereas
UdH, again as expected, was rated less intense than all
other headache types (all p < 0.001) (Table 1).

Medication use

Symptomatic medication intake in the preceding week
and 4 weeks is shown in Table 2, with reported frequen-
cies generally consistent in the responses to the two en-
quiries. This, also, trended upwards with age, an
observation apparent in the 4-week enquiry, although
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Table 1 Symptom burden overall and by headache type (N = 2505)
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Headache type n Mean frequency Mean duration Estimated proportion of time Mean intensity
(days/4 weeks) (hours) in ictal state (scale 1-3)?
(%)

All headache (all ages) 1858 37 +45 16+19 0.9 16 +06
ages 7-11y 866 28+37 14+18 06 16+ 06
ages 12-17y 992 45+50 1.8+ 20 1.2 16 £ 06

Migraine 519 39+£33 25+25 1.5 20+ 05

Tension-type headache 605 32+30 18+17 09 1.7 £ 05

Probable medication-overuse headache 18 19.7 £ 4.1 37+£32 109 22+05

Other headache on 215 days/month 73 184 £ 43 25+24 6.9 20+ 06

Undifferentiated headache 601 18+22 05+ <01 0.1 10+ <01

Means are presented + SDs. *Equating 1-3 to the reported categories “mild”, “moderate” and “severe”, and treating as continuous data

frequency averaged less than twice a month overall, even
among adolescents. Medication was taken more often
for migraine than for TTH or UdH (both p <0.001) and,
of course, much more frequently for pMOH than for all
other headache types (all p <0.001) (Table 2).

Comparison with Table 1 reveals that medication days
were fewer than headache days, although negligibly so
for pMOH,

Disability

DWs have been allocated by GBD 2013 only to the
ictal states of migraine, TTH and pMOH [18]. These
are shown in Table 3, along with disability, in the
sense used by GBD, calculated accordingly at individ-
ual and population levels. The values in Table 3 are
estimates of lost health, such that 0% would imply no
detriment to health due to the headache type and
100% would indicate total loss, a state valued as no
better than being dead [18]. At individual level,
pMOH was the most disabling headache type by a
substantial margin (almost 4-fold, compared with mi-
graine), but, with prevalence factored in, migraine was
far ahead at population level.

Lost productive time

Table 4 shows these data, together with headache fre-
quencies for comparison. Lost school time per af-
fected pupil because of any headache averaged 0.5
days/4 weeks (ie, 0.5days in 20 [2.5%], assuming a 5-
day week). This, again, showed an upward trend with
age (Table 4). Lost school time was greater for mi-
graine than for TTH (p<0.01) or UdH (p<0.001),
while pMOH cost those affected one quarter (5/20) of
their school days.

For all headaches, a greater proportion of days were
reported with limited activity than lost from school, even
allowing for a denominator for the former of 28 rather
than 20. While days of limited activity were clearly re-
lated to headache frequency, with ratios of the order of
1:3 for the episodic headaches, pMOH again stood out,
affecting almost 1 day in every three (8.4/28).

In Table 5 are data relating to HY. Participants with
migraine and reporting HY were more likely to have lost
school time yesterday than those with other headache
types and reporting HY, but numbers were too few for
significance (RR=1.5 [0.9-2.3]; p =0.1163). They were
also too few to relate likelihood of having missed school
to reported intensity of HY.

Table 2 Symptomatic medication use (frequency) overall and by headache type (N = 2505)

Preceding week Preceding 4 weeks

days (mean + SD)

Headache type n

All headache (all ages) 1858
ages 7-11y 866
ages 12-17y 992

Migraine 519

Tension-type headache 605

Probable medication-overuse headache 18

Other headache on 215 days/month 73

Undifferentiated headache 601

05+10 15+28
05+10 1.1 +£23
05+10 1.8 £ 3.1
08=+12 20+25
04 +09 1.3+£20
39+ 17 182 + 42
1.1+14 39+42
02+ 06 05+ 1.1
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Table 3 Disability by headache type (N =2505)
Headache type n Disability Disability (%)
weight — -
(from Individual (mean) Population
[18])
Migraine 519 0441 0.64 0.13
Tension-type headache 605 0.037 0.03 0.008
Probable medication-overuse headache 18 0.223 24 0.018

Table 5 compares actual lost school yesterday with pre-
dictions based on the 4-week (recalled) data of Table 4
(column 4). Thus, for example, the prediction for all head-
ache was (0.5/20)*1858 = 46. For the episodic headaches,
actual values were always somewhat higher than predicted
values. For pMOH and other headache on >15days/
month, numbers were too small to support analysis.

One in 30 parents (3.3%) missed work at least once in
4 weeks because of their son’s or daughter’s headache,
but this was clearly age-related, and in the opposite dir-
ection to other variables trending with age, so that par-
ents of children were at much higher risk than those of
adolescents (RR=7.6 [95% CI: 3.6-15.9]; p<0.0001).
These data are in Table 4. Risk also varied with head-
ache type, rising two-fold (6.9%) for migraine (p < 0.001)
and five-fold, to one in six (16.7%), for pMOH, although
numbers for the latter were small. Taking UdH as refer-
ence, the RR for a parent missing work ranged from 2.0
(0.75-5.3; p=0.1669) for TTH through 6.9 (3.0-16.4;
p<0.001) for migraine to 16.7 (4.5-61.5; p <0.001) for
pMOH.

Emotional impact and quality of life (QoL)

Emotional impact scores, with a median value of 5.0,
were not normally distributed but, judged nonetheless
by means, UdH had least emotional impact (p < 0.001 vs
each other headache type), followed by TTH (Table 6).
Migraine, pMOH and other headache on =15 days/
month were not significantly different from each other,
but all had greater impact (p < 0.001) than TTH.

QoL scores, with a median value of 25.0, were also
not normally distributed. Again judged by means, UdH
had no impact on QoL when compared with no head-
ache, unlike all other headache types (Table 6). Numer-
ically, pMOH had greatest impact but, because of a
wide SD, differed significantly only from UdH (p < 0.01)
and no headache (p < 0.001). Migraine had more impact
than TTH (p < 0.001), which itself was associated with a
lower QoL score than UdH or no headache (both p <
0.001) (Table 6).

Discussion

We previously reported that headache was very common
among children and adolescents in Lithuania, with a 1-
year prevalence of 76.6%, very roughly one third each of
migraine (21.4%), TTH (25.6%) and UdH (24.0%) [1].
Disorders characterised by headache on >15 days/month
were far from rare (3.9%), although fewer than a quarter
of these were pMOH (0.8%) [1]. One in six participants
(17.5%) in this survey recorded HY, effectively the 1-day
prevalence of headache [1]. Inevitably, as we show here,
there were associated burdens, measurably expressed in
almost all domains of enquiry. In summary, mean head-
ache frequency was 3.7 days/4 weeks, generating an esti-
mated mean pTIS of 0.9% (1.5% for migraine, 10.9% for
pMOH) and estimated disabilities (loss of healthy life) of
0.64% for migraine and 2.4% for pMOH; mean intensity
was 1.6 (mild-to-moderate); symptomatic medication
was consumed on a mean of 1.5 days/4 weeks. Conse-
quentially, lost school time averaged 0.5 days/4 weeks

Table 4 Lost productive time because of headache in the preceding 4 weeks, overall and by headache type (N =2505)

Headache type n Headache frequency Lost school time® Limited activity® Parent missed work®
days/4 weeks/affected pupil (mean + SD) n (%)
All headache (all ages) 1858 37 +45 05+15 12+24 61 (3.3)
ages 611y 866 2837 04+15 09 + 2.1 53 (6.1)
ages 12-17y 992 45+ 50 06£16 13+27 8(0.8)
Migraine 519 39+33 07+£15 15+22 36 (6.9)
Tension-type headache 605 32+30 04+£10 10+18 12 (20)
Probable medication-overuse headache 18 19.7 £ 4.1 50+78 84 + 85 3(16.7)
Other headache on 215 days/month 73 184 £ 43 12+25 46 +59 24
Undifferentiated headache 601 18+22 02+08 07+15 6 (1.0)

See text for explanation
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Table 5 Headache yesterday (HY) and lost school time yesterday, overall and by headache type (N=2505)

Headache type n Headache yesterday

Proportion Intensity Missed school day yesterday

reporting of HY n (% of those reporting HY)

r\((% ) ?::elgr:;?’;D) Actual Predicted
All headache 1858 438 (23.6) 16 £ 0.7 62 (14.2) 46 (10.6)
Migraine 519 160 (30.8) 18+07 28 (17.5) 18 (11.4)
Tension-type headache 605 127 (21.0) 15+06 16 (12.6) 12 (9.5)
Probable medication-overuse headache 18 13 (72.2) 22 +07 1(7.7) 4 (30.8)
Other headache on 215 days/month 73 58 (79.5) 18+ 06 4(6.9) 4 (6.9)
Undifferentiated headache 601 68 (11.3) 1.1 +03 11 (16.2) 6 (8.8)

®Equating 1-3 to the reported categories “mild”, “moderate” and “severe”, and treating as continuous data

overall. For participants with migraine, school was
missed on 0.7 days/4 weeks according to recall over that
period, but actual absences recorded in association with
HY were about 50% higher. Those with pMOH reported
missing school on 5.0 days/4 weeks. More days were re-
ported with limited activity than were lost from school
(notably, about one in every three for pMOH). One in
30 parents (3.3%) missed work at least once in 4 weeks
because of their son’s or daughter’s headache. Emotional
impact and QoL scores generally reflected other mea-
sures of burden.

The symptomatic burden of child and adolescent
headache does not, from these findings, generally appear
to be heavy, with a mean pTIS of < 1% and only mild-to-
moderate headache on average. Estimates of lost health
based on pTIS and DWs from GBD 2013 [18] ranged
from a very low 0.03% for TTH through 0.64% for mi-
graine to 2.4% for pMOH. To be clear what these mean,
1.0% would equate to one entire year of healthy life lost
per 100 person-years. At population level (that is, spread
between those affected and those not), migraine imposed
the greatest burden in these young people: 0.13 years lost
per 100 person-years. Again, this may not appear to be

high. All of these symptom burdens, however, are on in-
creasing trends with age, while population-level
disability is additionally driven by increasing prevalences
towards adult values of all headache types except UdH
[19]. Adolescents are therefore more burdened than chil-
dren, while pMOH is egregious among the headache
types in its individual impact.

We noted that medication days were fewer than head-
ache days, although only negligibly for pMOH. These
age groups do not medicate all headaches, a reflection,
presumably, of the short duration of most headaches, a
well-recognised characteristic of these age groups. Of
course, pMOH stands out: highly frequent, longer lasting
and more intense, coupled with symptomatic medication
intake on more days than not. The prevalence of pMOH
was low overall (0.8% [1]), but our earlier publication re-
vealed a rapid rise with age: from 0.3% in children to
1.3% in adolescents [1], headed towards the 3.2% found
in our adult population-based study in Lithuania [19].
We noted in that study that “whatever causes there may
be for highly frequent headache, there is a suspicion that
medication overuse is, at least in part, a behaviour
learned by children and adolescents from parents”. Here

Table 6 Emotional impact and quality of life, overall and by headache type (N =2505)

Headache type n Emotional impact score® Quality-of-life score®
scale 0-18% scale 0-36°
(mean £ SD) (mean = SD)
No headache 647 - 258 +4.7
All headache 1858 52+30 237 +52
Migraine 519 6.6£3.0 219 £55
Tension-type headache 605 50+27 240+ 48
Probable medication-overuse headache 18 89+32 192+73
Other headache on 215 days/month 73 71£29 208 £52
Undifferentiated headache 601 39+25 254+ 45

See text for explanation
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we see the increasing symptomatic burden with age of
the episodic headaches — expressed in frequency, dur-
ation and therefore pTIS — as a plausible driver of in-
creasing medication use. And concern is raised by the
3.1% with other headache on =15 days/month, who
already use medication once a week on average.

We should note that, more than in adults, duration (a
factor in pTIS and symptom-based disability estimates)
may be underestimated because of intervening sleep — a
commonly effective therapy. While this may reduce
symptom burden, its consequences are reflected in activ-
ity indices. Indeed, although symptom burdens appeared
modest, the reported consequential burdens tell a some-
what different story. Particularly among these is lost
school time, with its likely impact on education: a mean
of 0.5days/4weeks (2.5%) is not inconsiderable. For
those with migraine it was 3.5%, while for pMOH it was
25%, which could only be highly damaging to education
and prospects. Although the small numbers with pMOH
call for cautious interpretation, the larger group with
other headache on =15 days/month lost 1.2 days (6.0%),
which is still a serious impact. We note here that esti-
mates of lost school time based on HY, presumed to be
free from recall error (but not necessarily from embel-
lishment), generally paint a picture of rather greater se-
verity. For all episodic headaches, actual lost days
yesterday were always somewhat higher (overall, by
about a third) than predicted from 4-week recall. That
this was not so for headache on >15days/month sug-
gests, as might be expected, that established patterns of
frequent headache and absences are more reliably
recalled. The point, however, is that, if the HY data are
true, the 2.5% based on recall for all headache may
underestimate true absences of 3.3%, and the 3.5% for
migraine may in reality be 4.7%. Furthermore, school ab-
sences were more frequent among adolescents, in whom
the consequences would be more adverse, than in
children.

On the issue of possible embellishment, we noted pre-
viously that HY appeared to be over-reported, according
to predictions based on headache frequencies [1]. It is of
interest, therefore, that actual lost days — presumably an
objective observation — in those (subjectively) reporting
HY were higher than expected rather than lower. This
suggests that reports of HY in these age groups might
not be in error when in conflict with recollections over
4 weeks. Our earlier scepticism [1] may have been at
least partly misplaced.

For all headache types, more days were reported with
limited activity than lost from school. This could be an-
ticipated for two reasons. First, a day of limited activity
does not imply a whole day lost (as is the case with lost
school days). Second, “activity” embraces a wide range,
from chores to socialising and play, much of which,
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unlike school, is essentially optional and may be aban-
doned without consequence. Even so, the 1.5days/4
weeks (5.4%) reportedly affected in this way in those
with migraine suggests a considerable life diminution,
while the 8.4 days/4 weeks (almost 1 day in every three)
reported by those with pMOH, and the 4.6 days (one in
six) reported by the larger group with other headache on
>15days/month, are indicative of major life
impairments.

Parental work was also a casualty, with one in 30 par-
ents (3.3%) of children or adolescents with headache re-
portedly missing work as a consequence at least once in
the preceding 4 weeks. We did not enquire further be-
cause the young participants were unlikely to be fully
aware of how much time their parents lost, so the range
might be wide, from an hour or two to multiple days.
Furthermore, while this finding was obviously influenced
by how many parents were actually in paid work, which
was unknown for the same reason, it remains valid as a
measure of burden at population level without this
knowledge. Notably, parental work losses were strongly
influenced by headache type, as demonstrated by RRs
(with reference to UdH) of 2.0 for TTH, 6.9 for migraine
and 16.7 for pMOH. Equally notably, despite the greater
burdens among adolescents, including more days lost
from school, it was parents of children rather than of ad-
olescents who bore the brunt of these losses.

These various burdens were reflected in emotional im-
pact scores. The six questions contributing to this score
related principally to concentration, mood, fear of head-
ache and coping with it, so the gradient observed —
pMOH having greatest impact, followed by other head-
ache on 215 days/month, migraine and TTH, and UdH
having significantly the least — was as expected. QoL
scores showed a similar picture, with the lack of impact
attributable to UdH distinguishing it clearly from all
other headache types, a finding that supports its recogni-
tion as a distinct entity. Incidentally, QoL scores seemed
generally low: < 72% of the possible score of 36 even for
those with no headache, while the validation of the full
KINDL scale suggests “healthy” scores of about 80%
[20]. However, we cannot draw conclusions from this
since we used only selected KINDL questions that
seemed relevant to headache, and there are, as yet, no
comparable data from elsewhere.

Finally, we might note that, while UdH is not reported
in any of these measures as a burdensome headache,
which is unsurprising since, by definition, it is mild and
short-lasting (< 1h), it remains important firstly as a
common headache in these age groups, accounting for
one third of all reported headache (38.0% in children de-
clining to 27.4% in adolescents) [1]) and secondly be-
cause it is believed to represent immature and
presumably evolving forms of migraine and TTH [2]. It
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is this evolution, rather than any overall increase in
headache prevalence, that appears to set the course
between childhood and adult headache. The importance
of this observation is in the question it raises: can this
evolution be modified?

There are no similar data yet available from other
countries, but these will be forthcoming for comparison
as the Global Campaign completes its programme of
schools-based studies around the world [6, 10].

The strengths and limitations of this study are as
noted previously [1]: its tested and validated method-
ology [2, 6, 13] and adequate sample size [21], but a
non-participating proportion of almost one third
(32.6%). The last introduced a gender-bias (non-par-
ticipation was higher among males), which could be
dealt with by statistical correction [1], but possibly,
also, others unknown. The principal cause — prior
parental consent was not forthcoming from almost
one quarter (24.2%) of pupils [1] — is an obstacle to
research in these age groups without easy solution.

Conclusions

Headache, common in children and adolescents, is asso-
ciated with symptom burdens that may not, for most, be
onerous, but the consequential burdens, in particular
lost school days, are not insubstantial. These findings are
of importance not only to health policy but also to edu-
cational policy in Lithuania.

Abbreviations

ANOVA: Analysis of variance; Cl: Confidence interval; d/m: days per month;
DW: Disability weight; GBD: Global Burden of Disease (Study);

HALT: Headache-Attributed Lost Time (index); HARDSHIP: Headache-
Attributed Restriction, Disability, Social Handicap and Impaired Participation
(questionnaire); HY: Headache yesterday; ICHD: International Classification of
Headache Disorders; LTB: Lifting The Burden; MOH: Medication-overuse
headache; pMOH: probable MOH; pTIS: proportion of time in ictal state;

QolL: Quality of life; RR: Relative risk; SD: Standard devation; TTH: Tension-type
headache; UdH: Undifferentiated headache

Acknowledgements
We thank the pupils and staff of the participating schools for their
cooperation in this study.

Authors’ contributions

TJS, CW-B, CW and NV-M conceived the study. TJS, CW-B, CW, DG, AZ and
NV-M developed the protocol. DG, AZ and NV-M validated the Lithuanian
version of the questionnaire. DG and NV-M administered the survey and col-
lected the data in Lithuania, with DU coordinating the global programme. TS
and AYT performed the statistical analysis, with input from AZ and interpret-
ation by TJS. TJS drafted the manuscript. All authors contributed to manu-
script revision and approved the final version.

Funding
None.

Availability of data and materials

The data are held on file at University of Mersin. Once analysis and
publications are completed, they will be freely available for non-commercial
purposes to any person requesting access in accordance with the general
policy of the Global Campaign against Headache.

Page 8 of 9

Declarations

Ethics approval and consent to participate

The study was approved by Kaunas Regional Committee of Bioethics (BE-2-7,
26-01-2016), and authorized by Regional Education Authorities. Consent was
obtained prior to inclusion from each participating child or adolescent, along
with signed parental consent.

Consent for publication
Not applicable.

Competing interests
TJS and DU are Directors and Trustees of Lifting The Burden. Otherwise, no
author declares a conflict of interest.

Author details

'Department of Neurology, Faculty of Medicine, Lithuanian University of
Health Sciences, Kaunas, Lithuania. “Department of Preventive Medicine and
Health Research Institute, Faculty of Public Health, Lithuanian University of
Health Sciences, Kaunas, Lithuania. *Department of Public Health, Mersin
University School of Medicine, Mersin, Turkey. 4Neuro\ogy Department,
Cerrahpasa School of Medicine, Istanbul University, Istanbul, Turkey.
5Depar‘[mem of Neurology, Medical University of Vienna, Vienna, Austria. Dr
Gonul Bingdl-Dr Muammer Bingdl Cocuk ve Ergen Basagrisi Dernegi —
Society for Headache in Children and Adolescents, Suadiye, Istanbul, Turkey.
’Department of Neuromedicine and Movement Science, Norwegian
University of Science and Technology, Edvard Griegs gate, Trondheim,
Norway. ®Division of Brain Sciences, Imperial College London, London, UK.

Received: 18 December 2020 Accepted: 1 April 2021
Published online: 13 April 2021

References

1. Genc D, Vaiciené-Magistris N, Zaborskis A, Sasmaz T, Tung AY, Uluduz D,
Steiner TJ (2020) The prevalence of headache disorders in children and
adolescents in Lithuania: a schools-based study. J Headache Pain 21(1):73.
https://doi.org/10.1186/510194-020-01146-x

2. Wober C, Wober-Bingdl C, Uluduz D, Aslan TS, Uygunoglu U, Tufekgi A, Alp
SI, Duman T, Stirgiin F, Emir GK, Demir CF, Balgetir F, Ozdemir YB, Auer T,
Siva A, Steiner TJ (2018) Undifferentiated headache: broadening the
approach to headache in children and adolescents, with supporting
evidence from a nationwide school-based cross-sectional survey in Turkey. J
Headache Pain 19(1):18. https://doi.org/10.1186/510194-018-0847-1

3. Philipp J, Zeiler M, Wober C, Wagner G, Karwautz AFK, Steiner TJ, Wober-
Bingdl C (2019) Prevalence and burden of headache in children and
adolescents in Austria — a nationwide study in a representative sample of
pupils aged 10-18 years. J Headache Pain 20(1):101. https://doi.org/10.1186/
$10194-019-1050-8

4. Zenebe Zewde Y, Zebenigus M, Demissie H, Tekle-Haimanot R, Uluduz D,
Sasmaz T, Bozdag F, Steiner TJ (2020) The prevalence of headache disorders
in children and adolescents in Ethiopia: a schools-based study. J Headache
Pain 21(1):108. https://doi.org/10.1186/510194-020-01179-2

5. Luvsannorov O, Anisbayar T, Davaasuren M, Baatar O, Batmagnai K,
Tumurbaatar K, Enkhbaatar S, Uluduz D, Sasmaz T, Solmaz ET, Steiner TJ
(2020) The prevalence of headache disorders in children and adolescents in
Mongolia: a nationwide schools-based study. J Headache Pain 21(1):107.
https://doi.org/10.1186/510194-020-01175-6

6. Wober-Bingdl C, Wober C, Uluduz D, Uygunoglu U, Aslan T, Kernmayer M,
Zesch H-E, Gerges NTA, Wagner G, Siva A, Steiner TJ (2014) The global
burden of headache in children and adolescents - developing a
questionnaire and methodology for a global study. J Headache Pain 15(1):
86. https://doi.org/10.1186/1129-2377-15-86

7. Steiner TJ (2004) Lifting the burden: the global campaign against headache.
Lancet Neurol 3(4):204-205. https://doi.org/10.1016/S1474-4422(04)00703-3

8. Steiner TJ (2005) Lifting The Burden: the global campaign to reduce the
burden of headache worldwide. J Headache Pain 6(5):373-377. https://doi.
0rg/10.1007/510194-005-0241-7

9. Steiner TJ, Birbeck GL, Jensen R, Katsarava Z, Martelletti P, Stovner LJ (2011)
The global campaign, World Health Organization and Lifting The Burden:
collaboration in action. J Headache Pain 12(3):273-274. https://doi.org/10.1
007/510194-011-0342-4


https://doi.org/10.1186/s10194-020-01146-x
https://doi.org/10.1186/s10194-018-0847-1
https://doi.org/10.1186/s10194-019-1050-8
https://doi.org/10.1186/s10194-019-1050-8
https://doi.org/10.1186/s10194-020-01179-2
https://doi.org/10.1186/s10194-020-01175-6
https://doi.org/10.1186/1129-2377-15-86
https://doi.org/10.1016/S1474-4422(04)00703-3
https://doi.org/10.1007/s10194-005-0241-7
https://doi.org/10.1007/s10194-005-0241-7
https://doi.org/10.1007/s10194-011-0342-4
https://doi.org/10.1007/s10194-011-0342-4

Genc et al. The Journal of Headache and Pain

20.

(2021) 22:24

Lifting The Burden. At http://www.-t-b.org. Accessed 17 Dec 2020.

Institute for Health Metrics and Evaluation. Global Burden of Disease (GBD).
At http//www.healthdata.org/gbd. Accessed 1 Nov 2020.

Government of Lithuania. Oficialiosios statistikos portalas. At https://ospstat.
gov.It/statistiniu-rodikliu-analize?hash=ae 14ac43-df03-4706-9b4d-
955000809bc34#/. Accessed 1 Nov 2020.

Genc D, Zaborskis A, Vaiciené-Magistris N (2018) Translation of the child and
adolescent HARDSHIP (headache-attributed restriction, disability, social
handicap and impaired participation) questionnaire into the Lithuanian
language and validation of its HRQoL (headache-related quality of life)
scale. Int J Environ Res Public Health 15(8):1579. https://doi.org/10.3390/
ijerph15081579

Steiner TJ, Gururaj G, Andrée C, Katsarava Z, Ayzenberg |, Yu S-Y, Al Jumah
M, Tekle-Haimanot R, Birbeck GL, Herekar A, Linde M, Mbewe E, Manandhar
K, Risal A, Jensen R, Queiroz L-P, Scher Al, Wang S-J, Stovner TJ (2014)
Diagnosis, prevalence estimation and burden measurement in population
surveys of headache: presenting the HARDSHIP questionnaire. J Headache
Pain 15(1):3. https//doi.org/10.1186/1129-2377-15-3

Headache Classification Committee of the International Headache Society
(2013) The international classification of headache disorders, 3 edition
(beta version). Cephalalgia 33(9):629-808. https://doi.org/10.1177/03331
02413485658

Steiner TJ, Lipton RB on behalf of Lifting The Burden: The Global Campaign
against Headache (2018) The headache-attributed lost time (HALT)
indices: measures of burden for clinical management and population-
based research. J Headache Pain 19(1):12. https://doi.org/10.1186/5101
94-018-0837-3

Ravens-Sieberer U, Bullinger M (1998) Assessing health-related quality of life
in chronically il children with the German KINDL: first psychometric and
content analytical results. Qual Life Res 7(5):399-407. https.//doi.org/10.1
023/A:1008853819715

Vos T, Barber RM, Bell B, Bertozzi-Villa A, Biryukov S, Bolliger I, Charlson F,
Davis A, Degenhardt L, Dicker D, Duan L, Erskine H, Feigin VL, Ferrari AJ,
Fitzmaurice C, Fleming T, Graetz N, Guinovart C, Haagsma J, Hansen GM,
Hanson SW, Heuton KR, Higashi H, Kassebaum N, Kyu H, Laurie E, Liang X,
Lofgren K, Lozano R, MacIntyre MF, Moradi-Lakeh M, Naghavi M, Nguyen G,
Odell S, Ortblad K et al (2015) Global, regional, and national incidence,
prevalence, and years lived with disability for 301 acute and chronic
diseases and injuries in 188 countries, 1990-2013: a systematic analysis for
the global burden of disease study 2013. Lancet 386(9995):743-800. https://
doi.org/10.1016/50140-6736(15)60692-4

Rastenyté D, Mickeviciené D, Stovner LJ, Thomas H, Andrée C, Steiner TJ
(2017) Prevalence and burden of headache disorders in Lithuania and their
public-health and policy implications: a population-based study within the
Eurolight project. J Headache Pain 18(1):53. https://doi.org/10.1186/510194-
017-0759-5

Ravens-Sieberer U, Erhart M, Wille N, Bullinger M, the BELLA study group
(2008) Health-related quality of life in children and adolescents in Germany:
results of the BELLA study. Eur Child Adolesc Psychiatry 17(Suppl 1):148-156
Stovner LJ, Al Jumah M, Birbeck GL, Gururaj G, Jensen R, Katsarava Z,
Queiroz L-P, Scher Al, Tekle-Haimanot R, Wang S-J, Steiner TJ (2014) The
methodology of population surveys of headache prevalence, burden and
cost: principles and recommendations. A product of the global campaign
against headache. J Headache Pain 15(1):5. https://doi.org/10.1186/1129-23
77-15-5

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 9 of 9

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



http://www.l-t-b.org
http://www.healthdata.org/gbd
https://osp.stat.gov.lt/statistiniu-rodikliu-analize?hash=ae14ac43-df03-4706-9b4d-9550008b9bc3#/
https://osp.stat.gov.lt/statistiniu-rodikliu-analize?hash=ae14ac43-df03-4706-9b4d-9550008b9bc3#/
https://osp.stat.gov.lt/statistiniu-rodikliu-analize?hash=ae14ac43-df03-4706-9b4d-9550008b9bc3#/
https://doi.org/10.3390/ijerph15081579
https://doi.org/10.3390/ijerph15081579
https://doi.org/10.1186/1129-2377-15-3
https://doi.org/10.1177/0333102413485658
https://doi.org/10.1177/0333102413485658
https://doi.org/10.1186/s10194-018-0837-3
https://doi.org/10.1186/s10194-018-0837-3
https://doi.org/10.1023/A:1008853819715
https://doi.org/10.1023/A:1008853819715
https://doi.org/10.1016/S0140-6736(15)60692-4
https://doi.org/10.1016/S0140-6736(15)60692-4
https://doi.org/10.1186/s10194-017-0759-5
https://doi.org/10.1186/s10194-017-0759-5
https://doi.org/10.1186/1129-2377-15-5
https://doi.org/10.1186/1129-2377-15-5

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Ethics and approvals
	Sampling and recruitment
	Survey instruments
	Analysis

	Results
	Symptom burden
	Headache frequency, duration and intensity
	Medication use
	Disability
	Lost productive time
	Emotional impact and quality of life (QoL)


	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

