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Abstract

Background: The Global Burden of Disease (GBD) study establishes headache as the second-highest cause of
disability worldwide. Because most headache data in GBD are from adults, leading to underestimation of headache-
attributed burden, a global schools-based programme within the Global Campaign against Headache is
contributing data from children (7–11 years) and adolescents (12–17 years). This national study in Ethiopia is the first
in this programme reported from sub-Saharan Africa.

Methods: A cross-sectional survey following the generic protocol for the global study was conducted in six schools
(urban and rural), in Addis Ababa city and three regions of Ethiopia. Structured questionnaires were self-completed
under supervision by pupils within their classes. Headache diagnostic questions were based on ICHD-3 beta criteria
but for the inclusion of undifferentiated headache (UdH).

Results: Of 2349 potential participants, 2344 completed the questionnaire (1011 children [43.1%], 1333 adolescents
[56.9%]; 1157 males [49.4%], 1187 females [50.6%]), a participation proportion of 99.8%. Gender- and age-adjusted 1-
year prevalence of headache was 72.8% (migraine: 38.6%; tension-type headache: 19.9%; UdH: 12.3%; all headache
on ≥15 days/month: 1.2%; probable medication-overuse headache: 0.2%). Headache was more prevalent in females
(76.2%) than males (71.0%), a finding reflected only in migraine among the headache types. Headache was more
prevalent among adolescents (77.6%) than children (68.4%), reflected in all types except migraine, although
prevalence of UdH fell sharply after age 14 years to 3.9%.
For headache overall, findings matched those in Turkey and Austria, obtained with the same questionnaire, but the
high prevalence of migraine, not increasing with age, was surprising. The study highlighted diagnostic difficulties in
young people, especially when poorly educated, with migraine diagnoses driven by improbably high proportions
reporting nausea (44.8%) and vomiting (28.0%) as usual symptoms accompanying their headaches.

Conclusions: Headache is very common in children and adolescents in Ethiopia. This has major public-health
implications, since half the country’s population are aged under 18 years.
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Introduction
Over multiple iterations between 2000 and 2019, the Glo-
bal Burden of Disease (GBD) study has demonstrated that
headache disorders are a major cause of global ill health,
to the extent of being the second highest cause of disabil-
ity [1–6]. The data for headache contributing to GBD esti-
mates nevertheless remain deficient: there are still
geographical gaps. Further, these data so far have very
largely been collected from adults (aged 18–65 years).
A key objective of the Global Campaign against Head-

ache, under the direction of Lifting The Burden (LTB), is
to quantify headache-attributed burden worldwide [7–10].
In adults, the principal contributors to this are migraine,
tension-type headache (TTH), medication-overuse head-
ache (MOH) and the group of other disorders character-
ized by headache occurring on ≥15 days/month. In
children (aged 6–11 years) and adolescents (12–17 years),
the same are important, but recent studies have shown, in
addition, a prevalent headache disorder characterised by
mild pain of short duration (< 1 h) [11, 12]. Termed “un-
differentiated headache” (UdH), this is not diagnosable as
migraine or TTH but believed to be expressions of these
by the immature brain. In these age groups, LTB is con-
ducting a global schools-based programme using a stan-
dardised protocol [13] in multiple countries in each of the
world’s six major regions, thereby cluster-sampling the
world.
This national study in Ethiopia, part of the global

programme, is the first to be reported from sub-Saharan
Africa (SSA) and the first in a low-income country. Half
of Ethiopia’s population are aged under 18 years [14].
While no published data exist for child and adolescent
headache in this country, a population-based national
survey on adult headache disorders showed that they
were common: 1-year prevalence estimates were 17.7%
for migraine (higher than the global mean [6]), 20.6% for
TTH, 0.7% for probable MOH (pMOH) and 2.5% for
other headache on ≥15 days/month [15].
This study estimated the prevalence and attributed

burden of headache disorders in children and adoles-
cents in Ethiopia. The purposes were to add to know-
ledge of the global burden of headache, and to inform
local health and educational policies. This paper reports
prevalence; a later paper will report on burden.

Methods
The study, a cross-sectional survey, followed the generic
protocol for the global programme [13]. It was
conducted in schools selected to be nationally represen-
tative. Enquiry was by self-completed questionnaire ad-
ministered under supervision to pupils within their
school classes.
Ethics and approvals
Approval was obtained from the Institutional Review
Board (IRB) of the College of Health Sciences of Addis
Ababa University. Subsequently, letters of permission,
specifying each school that we planned to survey, were
obtained from all four regional education bureaux.
School principals and teachers at each selected school

were invited, and agreed, to participate. Information
sheets describing the nature and purposes of the survey,
and consent forms, were distributed to pupils in the par-
ticipating schools on the day preceding the survey, and
prior consent obtained from or on behalf of each partici-
pating child or adolescent (in most sites, teachers signed
to signify the consent of children rather than the chil-
dren themselves, in accordance with the terms of ethics
approval).
Data were collected anonymously, and held and used

in compliance with data protection legislation.
Sampling and recruitment
We randomly selected six schools located in Addis
Ababa city (two urban schools), Hawassa, Sidama zone,
in Southern Nations, Nationalities, and Peoples’ region
(one semi-rural school), Asella, Arsi zone, in Oromia re-
gion (one semi-rural school) and Bahir Dar, West Goj-
jam zone, in Amhara region (one urban, one rural
school). These were purposively chosen to capture the
main cultural, geographical and socioeconomic diver-
sities of the country.
In each school, all classes including pupils aged 6–11

years and/or 12–17 years were invited to participate. In
each of these classes, all pupils present on the day were
invited to complete the survey instrument, excluding
only children for whom parental consent was required
but had not been given. The latter, along with pupils of
any age unwilling on their own account to take part for
any reason, were counted as non-participants. Pupils
who happened to be absent from school on the survey
day were not part of the sample, and not, therefore,
counted as non-participants.
The study was conducted during one academic term,

avoiding examination periods, in 2018.
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Numbers
Our target was N = 2400, consisting of 200 evaluable
participants of each year of age in the range 6–17, drawn
from the participating schools in proportions according
to their size. Published recommendations suggest larger
samples provide limited gain for the increased invest-
ment of resources [16].

Survey instrument
We used the child and adolescent versions of LTB’s
Headache-Attributed Restriction, Disability, Social
Handicap and Impaired Participation (HARDSHIP)
structured questionnaire [13], a modular instrument in-
corporating demographic enquiry, headache screening
and diagnostic questions based on ICHD-3 beta criteria
[17] and enquiries into headache-attributed burden. We
translated these into Oromiffa (Afan Oromo) and Am-
haric languages, the two languages most commonly used
in Ethiopia, following LTB’s translation protocol for lay
documents [18]. The timeframes of enquiry were the
preceding 4 weeks (28 days) and 1 week (7 days), except
for the module asking specifically about headache yester-
day (HY).
These questionnaires were administered to the pupils

in their classes, who completed them anonymously
under the supervision of an investigator and teacher.
After an initial introduction, adolescents, and children
competent in reading, completed their questionnaires in-
dependently, without further assistance. Younger chil-
dren were assisted when necessary. Monitoring
prevented any pupil copying the responses of another.
Additional questionnaires addressed to teachers and/

or principals at each school enquired into relevant
school variables [13].

Data management and entry
Completed questionnaires were removed to Addis
Ababa University, and held securely. We performed in-
dependent double data-entry into an electronic database,
with reconciliation of discrepancies by comparison with
source data.

Analysis
Analyses were performed at University of Mersin,
Turkey.
We categorized schools by locality (urban, semi-rural,

rural), by pupils’-home income (estimating proportions
of pupils coming from low-income homes [less than one
quarter, one quarter to one half, half or more than half,
categories referred to for simplicity as “higher-middle in-
come”, “middle income”, “lower-middle income” and
“low income”]), by teachers’ assessment of school-area
income (categorised as “higher-middle”, “lower-middle”
or “low”), and by home proximity (estimating
proportions of pupils travelling for ≥1 h/day to attend
[less than one quarter or one quarter to one half, cate-
gorised as “mostly close” and “many distant”]). We used
descriptive statistics to present means and standard devi-
ations (SDs) of continuous variables and proportions (%)
with 95% confidence intervals (CIs) of categorical data.
We used Student’s t-test and Fisher’s exact or chi-
squared tests to evaluate differences between groups.
Diagnoses were made during analysis, algorithmically

according to HARDSHIP methodology [13, 19]. We first
identified headache on ≥15 days/month (reported as
headache on ≥14 days/4 weeks), and categorised it ac-
cording to medication use as probable MOH (pMOH) if
reported on ≥14 days/4 weeks or “other headache on ≥15
days/month” if less. To all other reported headaches, the
algorithm then applied criteria for UdH (mild intensity
and usual duration < 1 h [11]) and finally the ICHD-3
beta criteria [17] for definite migraine, definite TTH,
probable migraine and probable TTH, in this order [19].
Remaining cases were unclassified.
We estimated prevalence of each headache type as

proportions (%) with 95% CIs, and adjusted observed
values for gender and age using official population statis-
tics for Ethiopia [20]. In these analyses, we combined
definite and probable migraine and definite and probable
TTH [19]. We used chi-squared to compare differences
between groups. We used bivariate analysis with odds
ratios (ORs) to indicate associations with demographic
variables, then the binary logistic regression model, en-
tering gender, age group, school locality and pupils’
home income category for adjusted ORs (AORs).
We calculated proportions reporting HY. We also cal-

culated mean reported headache frequencies (days/week
and days/4 weeks) from the responses to two questions:
“On how many days in the last week did you have a
headache?” and “On how many days in the last 4 weeks
did you have a headache?” From these, we predicted 1-
day prevalence of headache to compare with the empir-
ical estimates of HY.
In all analyses, we considered p < 0.05 to be significant.

Results
Class lists indicated a total population of 2403, but 54
pupils (male 31 [2.6%], female 23 [1.9%]) were absent on
the days of survey. All 2349 who were present agreed to
participate, but five (0.2%) were excluded (non-participa-
tion proportion = 0.2%) because of incomplete responses.
Therefore, the surveyed sample were N = 2344 (male
1157 [49.4%], female 1187 [50.6%]). Children (n = 1011
[43.1%]) were under-sampled in comparison with adoles-
cents (n = 1333 [56.9%]). Overall mean age was 12.0 ±
2.2 years (range: 6–17; median 12).
School variables (Table 1) were clearly influenced by,

but did not entirely reflect, Ethiopia’s urban/rural divide



Table 1 School variables (from teachers’ questionnaires), and
numbers of participant pupils affected (N = 2344)

Variable Pupils affected

n %

School locality:

Urban 849 36.2

Semi-rural 1173 50.0

Rural 322 13.8

Pupils’ home-incomea:

“Higher-middle” 359 15.3

“Middle” 604 25.8

“Lower-middle” 573 24.4

“Low” 808 34.5

School-area incomea:

“Higher-middle” 1059 45.2

“Lower-middle” 926 39.5

“Low” 359 15.3

Home proximitya:

“Mostly close” 1453 62.0

“Many distant” 891 38.0
asee text for explanation
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(21:79 [21]). A third (36%) of all participating pupils
attended urban schools, while the remainder were at
schools in semi-rural or rural locations. The majority
(59%) were at schools rated lower-middle or low income,
as defined above. Teachers rated school-area income
similarly: 55% of pupils were from lower-middle- or low-
income areas. Most pupils (62%) were at schools close to
their homes (fewer than 25% travelling for > 1 h/day).

Headache
Headache ever was reported by 1822 participants (ob-
served lifetime prevalence = 77.7%). Table 2 shows one-
year prevalence estimates, overall, by headache type and
adjusted for gender and age. Almost three quarters
(73.6%) reported headache in the preceding year, with
migraine the most common type (38.4%: definite 16.0%;
probable 22.4%), followed by TTH (20.3%: definite
12.6%; probable 7.7%). Adjusted 1-year prevalence esti-
mates were 72.8% for all headache, 38.6% for migraine,
19.9% for TTH, 12.3% for UdH and 1.2% for all head-
ache on ≥15 days/month. Only four cases (0.2%) were re-
ported of pMOH. There were 22 cases (0.9%) remaining
unclassified.
Because the estimate of migraine prevalence was high,

we analysed responses to questions likely to drive this
diagnosis – essentially those enquiring into the associ-
ated features of migraine specified in ICHD, all answered
yes/no in our enquiry. Table 3 provides the frequencies
of positive responses. Most notable among these was the
almost 80% affirmative response to enquiry into phono-
phobia. Nausea and vomiting – specific to migraine –
were reported by 44.8% and 28.0% of all participants
with headache.
Demographic associations
While headache overall was more prevalent among fe-
males (76.2%) than males (71.0%; p = 0.0037 [chi-
squared]; Table 2), this was reflected only in migraine
among the headache types (Table 4). Headache overall
was more prevalent among adolescents (77.6%) than
children (68.4%; p < 0.0001 [chi-squared]), which was
reflected in all headache types except migraine. UdH
represented 14.8% of all reported headache in children
and 18.9% in adolescents, but these numbers mask a
fluctuating relationship with age. In a year-by-year ana-
lysis, prevalence of UdH rose from 5.9% at age 7 to
14.8% at age 9, fell to 8.6% at age 10, then increased
again, steadily, to 18.1% at 14; from 15 to 18 years, it de-
clined rapidly to 3.9%.
The influences of income were inconsistent: although,

generally, more headache was reported in schools in the
higher pupils’ home-income categories, this was true for
migraine only in the highest category (Tables 2, 4 and 5). In
this same category, all other headache types were reported
less frequently than in the category below, although these
differences were not significant (Table 2). All headache was
more common in urban schools (Table 2), reflected princi-
pally in migraine (Tables 4 and 5).
Headache yesterday (HY)
HY was reported by 630 (36.5%) of 1725 participants
with headache (one did not respond to this question).
These were 26.9% of the entire sample. Table 6 shows
the numbers and proportions by gender, age and head-
ache type. Females reported HY more than males (p <
0.001). Adolescents reported only marginally more HY
than children, although a year-by-year analysis showed a
substantial increase (to 42–44%) in those aged 15–17
years (OR: 1.8 [1.4–2.3]; p < 0.001). Headache on ≥15
days/month was, as anticipated, the greatest contributor
to HY proportionately (by definition, > 50% was ex-
pected), but its overall impact was limited by its rela-
tively low prevalence.
Table 6 also shows mean reported headache frequen-

cies based on the two related questions (see Methods).
HY for all headache was reported more commonly than
predicted, the discrepancy being much greater when pre-
diction was based on the 4-week enquiry. This discrep-
ancy was evident in migraine, TTH and UdH, but, for
headache on ≥15 days/month, HY was approximately
matched by both predictions.



Table 2 Crude (observed) 1-year prevalences (% [95% CIs]) of all headache and each headache type, overall and according to
demographic variables, and gender- and age-adjusted prevalences

All headache
(n = 1726)

Migraine
(n = 900)

TTH (n = 477) pMOH
(n = 4)

Other headache on
≥ 15 d/m (n = 25)

UdH (n = 298)

Observed prevalences (% [95% CI])

Overall (N = 2344) 73.7 [71.9–75.5] 38.4 [36.4–40.4] 20.3 [18.7–21.9] 0.2 [< 0.1–0.4] 1.1 [0.7–1.5] 12.7 [11.4–14.0]

Gender

male (n = 1157) 71.0 [68.4–73.6] 36.2 [33.4–39.0] 20.0 [17.7–22.3] 0.2 [0.0–0.5] 1.0 [0.4–1.6] 12.6 [10.7–14.5]

female (n = 1187) 76.2 [73.8–78.6] 40.5 [37.7–43.3] 20.7 [18.4–23.0] 0.2 [0.0–0.5] 1.1 [0.5–1.7] 12.8 [10.9–14.7]

Age group (years)

6–11 (n = 1011) 68.4 [65.5–71.3] 40.0 [37.0–43.0] 17.1 [14.9–19.4] 0.1 [0.0–0.3] 0.8 [0.3–1.4] 10.1 [8.2–12.0]

12–17 (n = 1333) 77.6 [75.4–80.0] 37.2 [34.6–38.0] 22.8 [20.6–25.1] 0.2 [0.0–0.4] 1.3 [0.7–1.9] 14.7 [12.8–16.6]

Pupils’ home-incomea

higher-middle (n = 359) 86.1 [82.5–90.0] 46.8 [41.6–52.0] 21.2 [17.0–25.4] 0.3 [0.0–0.9] 1.1 [0.0–2.2] 14.8 [11.1–18.5]

middle (n = 604) 73.3 [69.8–76.8] 31.6 [27.9–35.3] 23.8 [20.4–27.2] 0.5 [0.0–1.1] 1.3 [0.4–2.2] 15.2 [12.3–18.1]

lower-middle (n = 573) 75.7 [72.2–79.2] 40.8 [36.8–44.8] 21.1 [17.8–24.4] 0.0 [0.0–0.0] 1.2 [0.3–2.1] 11.3 [8.7–13.9]

low (n = 808) 66.8 [63.6–70.1] 38.0 [34.7–41.4] 16.8 [14.2–19.4] 0.0 [0.0–0.0] 0.7 [0.1–1.3] 10.9 [8.8–13.0]

School locality

urban (n = 849) 79.6 [76.9–82.3] 43.3 [40.0–46.6] 21.2 [18.5–24.0] 0.1 [0.0–0.3] 1.2 [0.5–1.9] 12.7 [10.5–14.9]

semi-rural (n = 1173) 71.1 [68.5–73.7] 35.3 [32.6–38.0] 20.4 [18.1–22.7] 0.3 [0.0–0.6] 1.2 [0.6–1.8] 13.4 [11.5–15.3]

rural (n = 322) 67.1 [62.0–72.2] 36.6 [31.3–41.9] 18.0 [13.8–22.2] 0.0 [0.0–0.0] 0.3 [0.0–0.9] 10.2 [6.9–13.5]

Gender- and age-adjusted prevalences (% [95% CI])

Overall (N = 2344) 72.8 [71.0–74.6] 38.6 [36.6–40.6] 19.9 [18.3–21.5] 0.2 [< 0.1–0.4] 1.0 [0.6–1.4] 12.3 [11.0–13.6]

CI confidence interval, TTH tension-type headache, pMOH probable medication-overuse headache, d/m days/month, UdH undifferentiated headache; a see text or
Table 1 for explanation. Odds ratios for associations with demographic variables are in Table 4, and adjusted odds ratios in Table 5
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Discussion
This was the first study to be reported from SSA within
the schools-based enquiry into child and adolescent
headache, conducted as a major fact-finding component
of the Global Campaign against Headache [7, 8]. The
key finding was that headache was prevalent among
these age groups, affecting almost three quarters. Mi-
graine was the most often reported type (over one third),
followed by TTH (one fifth); UdH, while common at
12.7%, was less so than these specific headache disor-
ders. Headache on ≥15 days/month was reported by
1.3%, very little of this being pMOH (0.2%).
Associations with gender were much as expected but,

rather surprisingly, increased prevalence of migraine was
Table 3 Frequencies of positive responses among participants with
migraine

Question (English language version)

Does exercise (like walking or climbing stairs) make your headache worse?

Do you avoid exercise (like walking or climbing stairs) when you have a head

With your headache, do you usually feel sick (as though you may throw up)?

With your headache, are you usually actually sick (do you throw up)?

When you have a headache, do you prefer to be in the dark?

When you have a headache, do you prefer to be in the quiet?
not seen among adolescents. In this context we need to
say more about UdH. This recently characterised dis-
order is understood to represent expressions of migraine
or TTH by the immature brain [11]. Accordingly, its
prevalence as a proportion of all reported headache is
expected to decline with increasing age, as seen in
Turkey [11] and Austria [12]. In Ethiopia the picture
was more complex, but what was clear was that the
prevalence of UdH fell sharply after age 14 years as other
headache disorders increased. Presumably this change
reflected rapid brain development after puberty, but age-
related decline in UdH was expected earlier. UdH has
been defined as short-duration mild headache, with dur-
ation somewhat arbitrarily fixed at < 1 h [11], while
headache (n = 1726) to questions contributing to a diagnosis of

Yes (%)

1049 (60.8)

ache? 843 (48.8)

773 (44.8)

484 (28.0)

654 (37.9)

1362 (78.9)



Table 4 Bivariate analyses of associations of headache types with demographic variables (N = 2344)

Variable Migraine Tension-type headache All headache on≥ 15 d/m Undifferentiated headache

Odds ratio [95% CI]

Gender:

Male (n = 1157) reference reference reference reference

Female (n = 1187) 1.2 [1.02–1.4]1 1.05 [0.9–1.3] 1.06 [0.5–2.2] 1.0 [0.8–1.3]

Age group (years)

6–11 (n = 1011) reference reference reference reference

12–17 (n = 1333) 0.9 [0.8–1.05] 1.4 [1.2–1.8]3 1.7 [0.8–3.7] 1.5 [1.2–2.0]3

Pupils’ home-incomea

Higher-middle or middle (n = 963) 0.9 [0.8–1.1] 1.3 [1.1–1.6]1 1.8 [0.9–3.7] 1.4 [1.1–1.8]2

Lower-middle or low (n = 1381) reference reference reference reference

School locality

Urban (n = 849) 1.4 [1.2–1.6]3 1.1 [0.9–1.3] 1.1 [0.5–2.3] 1.0 [0.8–1.3]

Semi-rural or rural (n = 1495) reference reference reference reference

d/m days/month; asee text or Table 1 for explanation; significant values are emboldened (1 p < 0.05; 2 p < 0.01; 3 p < 0.001)
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children’s sense of time is unreliable. Although we are
not presenting headache duration here, reported dur-
ation for 64.9% of all headache, including 84.4% of cases
diagnosed as probable migraine, was < 2 h.
In relation to this, we must question our finding of

38.6% migraine prevalence, which we acknowledge to be
implausible. LTB’s study of adult headache disorders in
Ethiopia estimated 1-year prevalence of migraine at 17.7%
(with rather more TTH, at 20.6%) [15]. We do not believe
that migraine is more than twice as common in these
younger age-groups. In children in particular, headache
diagnosis is notoriously difficult, dependent as it is on
comprehension of language on the one hand (formulation
of ICHD criteria into questions that are clear and unam-
biguous to children is a challenge) and subjective evalua-
tions on the other (over a quarter [26.5%] of cases with
Table 5 Binary logistic regression analysis of associations of headach

Variable Migraine Tension-type h

Adjusted odds ratioa [95% CI]

Gender:

Male (n = 1157) reference reference

Female (n = 1187) 1.2 [1.01–1.4]1 1.1 [0.9–1.3]

Age group (years)

6–11 (n = 1011) reference reference

12–17 (n = 1333) 0.9 [0.8–1.1] 1.4 [1.5–1.7]2

Pupils’ home-incomeb

Higher-middle or middle (n = 963) 0.9 [0.8–1.1] 1.3 [1.03–1.55]

Lower-middle or low (n = 1381) reference reference

School locality

Urban (n = 849) 1.4 [1.2–1.6]3 1.1 [0.9–1.4]

Semi-rural or rural (n = 1495) reference reference

d/m days/month; aadjusted for all variables listed; bsee text or Table 1 for explanatio
reported headache duration of < 1 h were diagnosed as
probable migraine, the distinction from UdH resting solely
on reported headache intensity). Questions relating to as-
sociated symptoms – likely to drive diagnosis – are espe-
cially difficult to structure other than as leading questions,
with yes/no response options. Although these questions
had been successfully tested elsewhere [11–13], children
in particular may be susceptible to suggestion. We saw
this, probably, in the almost 80% affirmative response to
phonophobia (Table 3), which deprived this symptom of
diagnostic utility (although the much lower photophobia
response [37.9%] diminished its impact, since both must
be present for either to contribute to migraine diagnosis
[17]). The responses to questions on nausea (44.8% af-
firmative) and vomiting (28.0% affirmative), although
lower, were probably more influential, since these
e types with demographic variables (N = 2344)

eadache All headache on≥ 15 d/m Undifferentiated headache

reference reference

1.1 [0.5–2.3] 1.0 [0.8–1.3]

reference reference

1.6 [0.7–3.7] 1.5 [1.2–1.9]2

1 1.7 [0.8–3.6] 1.4 [1.07–1.8]1

reference reference

1.1 [0.5–2.5] 1.03 [0.8–1.3]

reference reference

n; significant values are emboldened (1 p < 0.05; 2 p < 0.01; 3 p < 0.001)



Table 6 Proportions of those with headache reporting headache yesterday, overall and by age, gender and headache type, and
predicted proportions, overall and by headache type

Headache type Headache yesterday

Reported
proportion
n (%)

Predicted proportion

Mean reported headache frequency Predicted headache yesterday (%)

days in last week (F7) days in last 4 weeks (F28) calculated as F7/7 calculated as F28/28

Any headache (n = 1725)a 630 (36.5) 1.5 ± 1.6 2.6 ± 3.2 21.4 9.3

male (n = 821) 253 (30.8) not calculated

female (n = 904) 377 (41.7)

6–11 years (n = 692) 248 (35.8)

12–17 years (n = 1033) 382 (37.0)

Migraine (n = 899)a 366 (40.7) 1.6 ± 1.6 2.8 ± 2.9 22.9 10.0

Tension-type headache (n = 477) 157 (32.9) 1.2 ± 1.4 2.0 ± 2.3 17.1 7.1

All headache on ≥15 days/month (n = 29) 19 (65.5) 4.5 ± 2.3 16.1 ± 2.6 64.3 57.5

Undifferentiated headache (n = 320) 86 (26.9) 1.0 ± 1.3 1.8 ± 2.3 14.3 6.4
aone participant did not respond to this question
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symptoms are specific to migraine. If it were true that over
one quarter of all participants with headache usually vom-
ited during headache episodes, and nearly half were nause-
ated, then the proportion with migraine was undoubtedly
high. But we doubt that it was true.
The veracity of our participants’ responses is question-

able again in the over-reporting of HY, at least by those
with episodic headache. Headache frequencies reported
over the preceding 7 and 28 days were perfectly feasible
for all headache types, but, other than in those with
headache on ≥15 days/month, HY claims were not: ap-
proximately double the predictions based on the former
and four times the predictions based on the latter. HY
reporting should be free from recall error: it is from this,
essentially, that it derives its value as a measure [16].
One interpretation, therefore, is that HY reporting was
correct, while accuracy diminished as memory faded
over 7 then 28 days. But we doubt this also: it is implaus-
ible that more than one quarter of these young partici-
pants had headache on the day in question (which was,
presumably, no different from any other day). Were they
dissembling? We doubt this too, but, if the explanation
lies elsewhere, we do not know what it is. No problems
were encountered with the same question in adults [22].
In future surveys of children and adolescents, some ques-

tions may need to be reformulated, even though they were
not problematic in Turkey or Austria [11–13]. However, as
this series of studies is continued elsewhere in the world, it
may transpire that epidemiological diagnosis of headache
type in these age groups is an inherently inexact process.
This would not be surprising, if our belief is correct that
headache is evolving from an undifferentiated form. Neither
would it be a revelation: many past surveys have failed to
diagnose large proportions of reported headaches, often
without comment (for discussion of this, see [11]).
While, therefore, some uncertainty surrounded head-
ache type, prevalence of headache overall (1-year: 72.8%)
was the same as was found in children and adolescents
in Turkey (73.7%) with the same questionnaire [11]. The
Austrian study of adolescents (10–18 years), also using
the same questionnaire, reported a 1-year headache
prevalence of 75.7% [12], not different from our 77.6% in
adolescents (12–17 years). These values appear robust,
and leave no doubt that, at least in terms of prevalence,
headache is no less a problem in these age groups than
in adults. It is interesting to compare our data with the
adult data from Ethiopia: 1-year prevalence of headache
was 44.9%, with a female preponderance of 4:3, of mi-
graine 17.7%, with a female preponderance of 3:2, and of
TTH 20.6%, with marginal female preponderance [15].
The difference between these is in migraine only, al-
though there is the diagnostic caveat. These two datasets
indicate that not all childhood headache survives into
adulthood, and what may appear as migraine in children
may not persist as migraine in adults. This is somewhat
contrary to received wisdom, raising a query for future
studies.
The strengths of this study lie in its adequate sample

size, the very high participation proportion and the
tested and validated methodology [11–13], although the
last proved imperfect in Ethiopia in one important re-
spect. We have already acknowledged this limitation,
which has no easy solution. Whether parents might give
a better account of their children’s symptoms than the
children themselves is very questionable: clinical experi-
ence rather suggests the opposite. In any case, on a gen-
eral level, parental questioning requires a quite different
protocol; in this highly rural country characterised by
low income and poor education, it would have been im-
practical. The questionnaire could not be validated in
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the languages used in Ethiopia for the same reason as in
the adult study [15]: with very few headache experts in
the country, validation would have required at least one
to take time out from the health service in order to re-
interview a subset of participants in the field, and it
could not be done. A third limitation was that we sur-
veyed in only two of more than 80 active languages in
Ethiopia [23]. Respecting the pupils’ preference, we used
the local language(s) of each school: Amharic in Addis
Ababa, Hawassa and Bahir Dar; Oromiffa and Amharic
(the latter preferred by most adolescents) in Asella. In
fact these are the most widely spoken languages in
Ethiopia – Oromiffa by 33.8% and Amharic (the national
working language) by 29.3% of the total population ac-
cording to 2007 census data [23]. Nevertheless, our sur-
vey was, on this account, arguably representative of only
a majority (63%) of the population. The additional re-
sources required to add just one language could not be
justified when the next most common (Somali) is used
by only 6.2% [23]. Finally, schools-based sampling is
valid when education is compulsory and uptake is high
[16]. We acknowledge a further, possibly important,
limitation in this regard. Primary education in Ethiopia
is, officially, from 7 to 14 years of age (grades 1–8), and
secondary education from 15 to 18 years (grades 9–12).
According to Ministry of Education data for 2018/19,
school intake among those aged 7 years exceeded 90%
nationally (96.5% among males and 88.2% among fe-
males), with a higher apparent intake rate of 136.6%
reflecting enrolment in grade 1 of many younger or
older children [24]. But high drop-out rates from grade
2 onwards greatly reduce transition to secondary educa-
tion (nationally, 32.0% in 2018/19: 48.5% for grades 9–
10 and only 14.8% for grades 11–12 [25]). In a low-
income country, economic factors weigh heavily: for
many, even basic educational expenses may be unafford-
able, while parents may depend on their children’s
labour at home or for income generation [26]. Children
lost to our study were probably, largely, from the poorest
homes, with Table 2 suggesting some bias might result,
but no other sampling method is likely to obviate this.

Conclusions
Headache is very common in children and adolescents
in Ethiopia – apparently more so than in adults – a find-
ing with major public-health implications for a country
in which half the population are aged under 18 years
[14]. With no similar study yet from elsewhere in the
whole of SSA, or from another low-income country, this
finding also contributes to knowledge and understanding
of child and adolescent headache globally.

Acknowledgements
The authors are grateful to the pupils and staff of the participating schools
for their help and cooperation in this study.
Authors’ contributions
TJS, MZ and RT-H conceived the study and developed the protocol. YZZ
administered the survey and collected the data in Ethiopia, with guidance
from MZ, HD and RT-H as local investigators and from DU as coordinator of
the global programme. TS and FB performed the statistical analysis. TJS
drafted the manuscript. All authors contributed to manuscript revision and
approved the final version.

Funding
This study was financially supported by Lifting The Burden.

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.

Ethics approval and consent to participate
Approval was obtained from the Institutional Review Board (IRB) of the
College of Health Sciences of Addis Ababa University.
School principals and teachers at each school agreed to participate. Prior
consent was obtained from each participating adolescent and from or on
behalf of each participating child.

Consent for publication
Not applicable.

Competing interests
TJS is a Director and Trustee of Lifting The Burden. Otherwise, no author
declares a conflict of interest.

Author details
1Department of Neurology, School of Medicine, College of Health Sciences,
Addis Ababa University, Addis Ababa, Ethiopia. 2Department of Internal
Medicine, School of Medicine, College of Health Science, Addis Ababa
University, Addis Ababa, Ethiopia. 3Neurology Department, Cerrahpaşa
School of Medicine, Istanbul University, Istanbul, Turkey. 4Public Health
Department, School of Medicine, Mersin University, Mersin, Turkey.
5Department of Neuromedicine and Movement Science, Norwegian
University of Science and Technology, Edvard Griegs gate, Trondheim,
Norway. 6Division of Brain Sciences, Imperial College London, London, UK.

Received: 26 June 2020 Accepted: 26 August 2020

References
1. Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati M, Shibuya K,

Salomon JA, Abdalla S, Aboyans V, Abraham J, Ackerman I, Aggarwal R, Ahn
SY, Ali MK, Alvarado M, Anderson HR, Anderson LM, Andrews KG, Atkinson
C, Baddour LM, Bahalim AN, Barker-Collo S, Barrero LH, Bartels DH, Basáñez
MG, Baxter A, Bell ML, Benjamin EJ, Bennett D, Bernabé E, Bhalla K, Bhandari
B, Bikbov B, Bin Abdulhak A et al (2012) Years lived with disability (YLD) for
1160 sequelae of 289 diseases and injuries 1990-2010: a systematic analysis
for the global burden of disease study 2010. Lancet 380:2163–2196

2. 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, Roberts DA 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 386:743–800

3. GBD (2015) Disease and injury incidence and prevalence collaborators
(2016) global, regional, and national incidence, prevalence, and years lived
with disability for 310 diseases and injuries, 1990-2015: a systematic analysis
for the global burden of disease study 2015. Lancet 388:1545–1602

4. Vos T, Abajobir AA, Abate KH, Abbafati C, Abbas KM, Abd-Allah F,
Abdulkader RS, Abdulle AM, Abebo TA, Abera SF, Aboyans V, Abu-Raddad
LJ, Ackerman IN, Adamu AA, Adetokunboh O, Afarideh M, Afshin A, Agarwal
SK, Aggarwal R, Agrawal A, Agrawal S, Ahmadieh H, Ahmed MB, Aichour



Zewde et al. The Journal of Headache and Pain          (2020) 21:108 Page 9 of 9
MTE, Aichour AN, Aichour I, Aiyar S, Akinyemi RO, Akseer N, Al Lami FH,
Alahdab F, Al-Aly Z, Alam K, Alam N, Alam T, Alasfoor D et al (2017) Global,
regional, and national incidence, prevalence, and years lived with disability
for 328 diseases and injuries for 195 countries, 1990-2016: a systematic
analysis for the global burden of disease study 2016. Lancet 390:1211–1259

5. Stovner LJ, Nichols E, Steiner TJ, Abd-Allah F, Abdelalim A, Al-Raddadi RM,
Ansha MG, Barac A, Bensenor IM, Doan LP, Edessa D, Endres M, Foreman KJ,
Gankpe FG, Gururaj G, Goulart AC, Gupta R, Hankey GJ, Hay SI, Hegazy MI,
Hilawe EH, Kasaeian A, Kassa DH, Khalil I, Khang Y-H, Khubchandani J, Kim
YJ, Kokubo Y, Mohammed MA, Moradi-Lakeh M, Nguyen HLT, Nirayo YL,
Qorbani M, Ranta A, Roba KT, Safiri S, Santos IS, Satpathy M, Sawhney M,
Shiferaw MS, Shiue I, Smith M, Szoeke CEI, Truong NT, Venketasubramanian
N, Weldegwergs KG, Westerman R, Wijeratne T, Xuan Tran B, Yonemoto N,
Feigin VL, Vos T, Murray CJL (2018) Global, regional, and national burden of
migraine and tension-type headache, 1990–2016: a systematic analysis for
the global burden of disease study 2016. Lancet Neurol 17:954–976

6. GBD (2017) Disease and injury incidence and prevalence collaborators
(2017) global, regional, and national incidence, prevalence, and years lived
with disability for 354 diseases and injuries for 195 countries and territories,
1990–2017: a systematic analysis for the global burden of disease study
2017. Lancet 392:1789–1858

7. Steiner TJ (2004) Lifting the burden: the global campaign against headache.
Lancet Neurol 3:204–205

8. Steiner TJ (2005) Lifting The Burden: the global campaign to reduce the
burden of headache worldwide. J Headache Pain 6:373–377

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 12:273–274

10. Lifting The Burden. At: http://www.l-t-b.org (Accessed 4 Apr 2020)
11. Wöber C, Wöber-Bingöl C, Uluduz D, Aslan TS, Uygunoglu U, Tüfekçi A, Alp

SI, Duman T, Sürgün F, Emir GK, Demir CF, Balgetir F, Özdemir 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 19:18

12. Philipp J, Zeiler M, Wöber C, Wagner G, Karwautz AFK, Steiner TJ, Wöber-
Bingöl 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 20:101

13. Wöber-Bingöl C, Wöber C, Uluduz D, Uygunoğlu 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 15:86

14. Index Mundi (2019) Ethiopia age structure. At: https://www.indexmundi.
com/ethiopia/age_structure.html (accessed 4 April 2020).

15. Zebenigus M, Tekle-Haimanot R, Worku DK, Thomas H, Steiner TJ (2016) The
prevalence of primary headache disorders in Ethiopia. J Headache Pain 17:110

16. Stovner LJ, Al Jumah M, Birbeck GL, Gururaj G, Jensen R, Katsarava Z,
Queiroz L-P, Scher AI, 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 15:5

17. Headache Classification Committee of the International Headache Society
(2013) The International Classification of Headache Disorders, 3rd edition
(beta version). Cephalalgia 33:629–808

18. Peters M, Bertolote JM, Houchin C, Kandoura T, Steiner TJ (2007) Translation
protocol for lay documents. J Headache Pain 8(suppl 1):S43–S44

19. Steiner TJ, Gururaj G, Andrée C, Katsarava Z, Ayzenberg I, 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 AI, Wang S-J, Stovner TJ (2014)
Diagnosis, prevalence estimation and burden measurement in population
surveys of headache: presenting the HARDSHIP questionnaire. J Headache
Pain 15:3

20. Central Statistical Agency of Ethiopia (2012) 2007 population and housing
census of Ethiopia. Available at: https://web.archive.org/web/2
0131126113642/http://www.csa.gov.et/newcsaweb/images/documents/
surveys/Population%20and%20Housing%20census/ETH-pop-2007/survey0/
data/Doc/Reports/National_Statistical.pdf (accessed 4 April 2020).

21. Index Mundi (2019) Ethiopia urbanization. At: https://www.indexmundi.com/
ethiopia/urbanization.html (accessed 4 April 2020).
22. Zebenigus M, Tekle-Haimanot R, Worku DK, Thomas H, Steiner TJ (2017) The
burden of headache disorders in Ethiopia: national estimates from a
population-based door-to-door survey. J Headache Pain 18:58

23. US Central Intelligence Agency. The world factbook. Africa: Ethiopia. At:
https://www.cia.gov/library/publications/the-world-factbook/geos/et.html
(accessed 4 Apr 2020).

24. Ministry of Education (2019) Education statistics annual abstract 2011 EC
(2018/19). Federal Democratic Republic of Ethiopia, Addis Ababa, p 14

25. Ministry of Education (2019) Education statistics annual abstract 2011 EC
(2018/19). Federal Democratic Republic of Ethiopia, Addis Ababa, p 44

26. Taddese ET, Tadele Y (2019) Prevalence, causes and prevention of primary
school dropout in Gurage Zone, Ethiopia. IOSR J Humanit Soc Sci 24:69–77

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

http://www.l-t-b.org
https://www.indexmundi.com/ethiopia/age_structure.html
https://www.indexmundi.com/ethiopia/age_structure.html
https://web.archive.org/web/20131126113642/http://www.csa.gov.et/newcsaweb/images/documents/surveys/Population%20and%20Housing%20census/ETH-pop-2007/survey0/data/Doc/Reports/National_Statistical.pdf
https://web.archive.org/web/20131126113642/http://www.csa.gov.et/newcsaweb/images/documents/surveys/Population%20and%20Housing%20census/ETH-pop-2007/survey0/data/Doc/Reports/National_Statistical.pdf
https://web.archive.org/web/20131126113642/http://www.csa.gov.et/newcsaweb/images/documents/surveys/Population%20and%20Housing%20census/ETH-pop-2007/survey0/data/Doc/Reports/National_Statistical.pdf
https://web.archive.org/web/20131126113642/http://www.csa.gov.et/newcsaweb/images/documents/surveys/Population%20and%20Housing%20census/ETH-pop-2007/survey0/data/Doc/Reports/National_Statistical.pdf
https://www.indexmundi.com/ethiopia/urbanization.html
https://www.indexmundi.com/ethiopia/urbanization.html
https://www.cia.gov/library/publications/the-world-factbook/geos/et.html

	Abstract
	Background
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Ethics and approvals
	Sampling and recruitment
	Numbers
	Survey instrument
	Data management and entry
	Analysis

	Results
	Headache
	Demographic associations
	Headache yesterday (HY)

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

