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The prevalence of headache in German
pupils of different ages and school types
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Abstract

Background/objective: Headache in pupils is underestimated and has a negative impact on learning and life. The aim of

this study was to investigate headache prevalence and its collateral effects, in pupils of different ages and school types in a

German city.

Methods: Anonymized questionnaires were distributed to 5419 pupils attending primary and secondary schools.

Demographics, headache frequency, analgesic use, school absence and, for secondary school children, data on lifestyle

were collected.

Results: The questionnaire was returned by 2706 children (49%), 1362 (50.3%) girls, 1344 (49.7%) boys. Of these, 36.6%

indicated a frequency of 1, and 31.5% a frequency of� 2 headache days per month within the last 3 months. Headache

prevalence increased with school grade, age and secondary school type: 63.6%, 67.2% and 79.5% for primary school

children, pupils attending 8-year and pupils attending 6-year secondary schools, respectively. With secondary school level

I certificates, pupils are prepared for general professional training in 6 years. Secondary school level II results, after

8 years of training, in university entrance level II certificates, which are the precondition for university studies. Girls

reported significantly more headache than boys (73% vs. 63.1%). A significant relationship has been observed between

headache frequency and school absence and between headache intensity and headache frequency. Of pupils with head-

ache at least twice a month, 48.1% reported analgesic intake. Ibuprofen (49.1%) and paracetamol (32.8%) were the most

frequently used analgesics. Of those pupils with headache� 2 days/month, 68.3% did not have a specific headache

diagnosis. Concomitant diseases and regular drug intake, analgesic intake for another reason than headache, caffeine

consumption and lack of participation in sports were positively correlated with headache.

Conclusions: The majority of pupils suffer from headache at least once a month. Since frequent headache results in

educational and social limitations, pupils at risk should be identified and referred to headache education programs. Efforts

are needed to improve the management of juvenile headache patients.
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Introduction

Headache is the most frequent type of pain experienced
in children and adolescents (1). A review of 50
American, European, Australian and Asian popula-
tion-based studies performed between 1990 and
2007 estimated the prevalence of headache in 5- to
20-year-old pupils as 58.4% (2). Analysis of data gath-
ered in Germany has demonstrated a 3-month head-
ache prevalence of 69.4% (boys 59.5%, girls 78.9%),
in those aged 12 to 15 years (3). In northern Europe,
consecutive studies have assessed headache prevalence
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within the same community, longitudinally across time
(4–7). These studies found that headache prevalence in
school children has increased in the last 10 to 30 years.
Given that genetic factors within this community can
be considered stable, non-genetic factors can be
adduced to explain earlier onset and more frequent
headaches (8). Several known risk factors for headache
include caffeine or alcohol ingestion, smoking and
physical inactivity (9). Other risk factors include stress
at school (10), emotional stress related to family con-
flicts and all forms of abuse (11).

Studies from different geographical locations show
varying headache prevalence in school children.. For
example, the prevalence of headache in children aged
7–14 years is 25.5% in central India (12). In Turkey,
47.5% of students aged 7–17 have experienced head-
ache (13). In Japan, a school-based study of children
aged 6–15 years found that 49.4% of students experi-
enced headaches (14). Besides differences in method-
ology and study population, all studies show
headache prevalence in a substantial part of the
pupils.

The aim of this study was to determine the
prevalence of headache over a 3-month period, in
schoolchildren of different ages and school types, in a
city with about 550,000 inhabitants (Dresden, Saxony,
Germany). We anticipate that such data should help
to increase awareness of headaches as a relevant
health problem. Given the current lack of standardized
international guidelines and availability of therapy pro-
grams, in addition to the significant impact of headache
on quality of life, we believe that our results will show
that this condition requires further attention from
social and medical communities.

Methods

Design and patient population

The present study was designed as a school-based,
cross-sectional study. It was conducted between
March 2015 and March 2016 in 14 state schools in
the city of Dresden, Saxony, Germany. The study
protocol was approved by the local Ethics Board of
the Faculty of Medicine, Technical University
Dresden (EK 25012015). Detailed information about
the study was given to all participants, and those who
consented to inclusion were those who voluntarily com-
pleted the anonymous study questionnaire. All aspects
of the study were performed in accordance with the
Declaration of Helsinki. Among the participating
schools were seven 4-year primary schools, three
8-year secondary schools (with educational achieve-
ment of university entrance level II certificates) and
four 6-year secondary schools (achieving secondary

school level I certificates). Schools within a radius of
10 km around our medical school were selected. In
doing so, we spanned a wide area of the city including
areas with diverse socioeconomic backgrounds. A cor-
rection for socioeconomic factors was not required at
school level since socioeconomic differences are inher-
ent to the school system in Germany. It has been shown
before that socioeconomic factors at 6-year secondary
schools are less favorable than at 8-year secondary
schools (15). Accordingly, the questionnaire was dis-
tributed to 1969 elementary school children, 2060 stu-
dents of 8-year secondary schools and 1390 students of
6-year secondary schools. In total, 5419 questionnaires
were distributed to pupils from 7 to 19 years of age. All
completed questionnaires were included in the analysis.

Questionnaire

The study questionnaire anonymously captured
sociodemographic data, as well as information on
occurrence, frequency, features, accompanying fac-
tors, effects and intensity of headaches. In addition,
lifestyle factors were ascertained in secondary school
students. Elementary school aged children were
given a one-page questionnaire, including the Faces
Pain Scale – Revised (FPS-R) to measure headache-
related pain intensity ((16), Supplemental Figure 1).
Pupils of secondary schools filled in a two-page
questionnaire. With the exception of pain intensity
assessment (which used a numeric analogue scale as
opposed to the FPS), all items on page 1 were iden-
tical to the elementary pupil questionnaire. The FPS
is a six-step scale for self assessment of pain inten-
sities for children aged 4–12 years (16). In our study
we used it to measure headache intensities in parti-
cipating elementary school children. The numerical
rating scale (NRS) is widely used to self-assess pain
in different ages. In our study we used it to measure
headache intensities in participating secondary
school pupils. The NRS usually consists of 11 steps
between 0 and 10. Here we modified the NRS to six
steps between 0 and 10, by using the following steps:
0, 2, 4, 6, 8, 10. In this way, NRS values could be
more easily compared with the six steps of FPS. Page
2 for secondary school students included additional
items concerning lifestyle factors. The pupils had one
week to fill in the questionnaires (Supplemental
Figure 2). Each of the questionnaires was given
with a short instructional letter that says why the
study is being done: To get information on how
many pupils suffer from headache, and that the ques-
tionnaire should be filled in at home within 1 week
and returned to the class teacher. For elementary
school children it is indicated that the questions
should be answered together with a parent.
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Statistical procedures and data analysis

The association between headache prevalence and
single questionnaire items was assessed using the �2

test. The effects of gender, age, comorbidities, and life-
style factors on headache prevalence within the last
3 months were analyzed using binary logistic regres-
sion. For this analysis, only questionnaire items that
were available for all secondary school pupils were
used, namely age, sex, type of school, housing situation,
sports, body mass index, smoking, caffeine or alcohol
consumption, use of electronic devices such as smart-
phone, TV, or PC, positive family history of headaches,
comorbidities, and frequent analgesics or medication
intake. As a result, potential headache predictors in
secondary school children were established. The data
analysis was performed using SPSS vs. 22 (SPSS Inc.,
Chicago, Illinois). For hypothesis testing, p-values
(two-tailed) less than 0.05 were considered statistically
significant. In cases of multiple testing, we implemented
Bonferroni corrections of the p-limit of 0.05.

Results

Study sample

A total of 2706 pupils from elementary, 6- and 8-year
secondary schools returned the questionnaire. This is in
keeping with an overall response rate of 49%. More
specifically, 1254 elementary schoolchildren, 896
8-year secondary and 556 6-year secondary school
pupils, corresponding to a response rate of 63.7%,
43.5% and 40.0% respectively, completed the question-
naires. The gender ratio was equally distributed, with
1362 girls (50.3%) and 1344 (49.7%) boys responding.
This gender ratio was maintained irrespective of school
type (for details see supplemental Figures 3, 4, and sup-
plemental Table 1). On average, elementary school
pupils were 8.3 years old (median 8 years, range 6–12
years), 8-year secondary school pupils were 13.9 years
old (median 14 years, range 10–19 years) and 6-year
secondary school pupils were 13.6 years old (median
14 years, range 10–17 years, supplemental Figure 4).
The majority of students (73.3%) lived with both of
their parents, whilst 23.8% lived with only one parent
(90.2% of whom lived with their mother). Of the
remaining children and adolescents, 1.9% lived alter-
nately with one parent and the other 1% lived with
grandparents, in a youth welfare housing group, or
alone.

Headache prevalence

The presence of headache within the last 3 months was
used to calculate overall prevalence. Of all 2706

participants, 31.9% denied any form of headache.
However, more than two thirds (68.1%) of students
reported headaches on a regular basis: 36.6% of the
total reported headache one day a month and 31.5%
of the total reported� 2 days of headache per month
(Figure 1(a)). Of pupils with� 2 days’ headache per
month, the headache frequency varied as follows:
55.5%� 2 days and< 5 days; 27%� 5 days and< 10
days; 10.5%� 10 days and< 15 days; 7%� 15 days
per month.

For prevalence calculations, categorial answers
(never, rarely – 1 day per month, or frequently� 2
days per month) have been used. Numerical values
for headache days per month were obtained as an inter-
nal control. Of the pupils who reported one headache
day per month, 98.3% classified themselves correctly as
‘‘rarely headache – 1 day per month’’. All of the pupils
(100%) with 12 headache days per month or more clas-
sified themselves correctly as ‘‘more frequent headache
�2 days per month’’. Of pupils with �3 to <12 head-
ache days per month, 85% classified themselves cor-
rectly as ‘‘more frequent headache �2 days per
month’’. The group of pupils with two headache days
per month showed the lowest rate of consistency: Only
60% of those who indicated two headache days per
month classified themselves as ‘‘more frequent head-
ache �2 days per month’’. The other 40% categorized
themselves in ‘‘rarely headache – 1 day per month’’.
Taken together, the self-classification of pupils in head-
ache categories showed a high degree of conformance
with numerical data. As was expected, girls (73%)
experienced more headaches than boys (63.1%). Of
those reporting headache, girls experienced �2 episodes
per month more commonly than boys (34.2% and
28.7% respectively, Figure 1(b)). This difference was
statistically significant (p< 0.001). Headache preva-
lence in all schoolchildren increased with class level
and age (Figure 1(c)).

In total, 36.4% of elementary school pupils, 32.8%
of 8-year secondary school pupils and 20.5% of 6-year
secondary school pupils did not report headaches.
Accordingly, 63.6% of pupils in elementary schools,
67.2% in 8-year secondary schools and 79.5% in
6-year secondary schools experienced headaches. With
regards to headache frequency, a statistically significant
difference in prevalence between school types was
found. Headache for� 2 days per month was reported
by 19.9% of elementary school, 36.2% of 8-year sec-
ondary school and 50% of 6-year secondary school
students (Figure 1(d)). This difference was significant
(p< 0.001).

In all pupils, headache prevalence differed according
to housing situation. Those who lived with only one
parent or moved frequently between parents experi-
enced more headache than others (Table 1).

1032 Cephalalgia 39(8)



Headache: Duration, intensity, accompanying
factors

Of those pupils with headache, duration was as follows:
5%< 6 months; 5% 6 months to 1 year; 26.9% 1–3
years; 17.6% 3–5 years; 14.7% 5–8 years and 3.3.%
8–12 years (Figure 2(a)). A significant relationship
between headache duration and headache frequency
was not found.

We found a proportional relationship between head-
ache intensity, measured by FPS and NAS, and head-
ache frequency. Accordingly, 81.6% of pupils with
moderate to severely intense pain reported headaches
on at least 2 days a month. Students with headaches
less than or equal to once a month experience mild to

moderate pain intensities more frequently (77.5%).
These results are statistically significant (p< 0.001). Of
those with headaches once a month, 25.2% reported
moderate to severe burden of headache versus 67.1%
of those with at least 2 days of headache per month
(p¼ 0.001, Figure 2(b)). In all, 9.4% of pupils suffering
from headache once a month and 22% of pupils with
headache at least twice a month report school absence
caused by headache (p< 0.001, Table 2).

Headache: Medication and referral

Analgesics or homoeopathic mixtures for headache
relief were used by 1186 pupils. In episodes with acute
headache, ibuprofen (49.1%) and paracetamol (32.8%)
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Figure 1. Headache prevalence in pupils. (a) Headache prevalence, all pupils; (b) headache prevalence in pupils of different gender;

(c) headache prevalence in pupils of different class level; (d) headache prevalence in pupils of different school types.

Table 1. Headache prevalence in pupils with different housing situations.

Living with Parents Mother Father

Moving between

mother/father Other

No previous history of headache 682 (34.4%) 143 (24.6%) 20 (31.7%) 10 (19.2%) 9 (34.6%)

One day of headache per month 733 (36.9%) 203 (34.9%) 17 (27.0%) 31 (23.1%) 6 (23.1%)

�2 days of headache per month 569 (28.7%) 235 (40.4%) 26 (41.3%) 11 (21.2%) 11 (42.3%)
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were the most commonly used analgesics. Of students
reporting headaches, 16% used other medications, for
example homeopathic preparations or acetyl-salicylic
acid. Only eight of them, five females and three
males, used triptans. For detailed information see sup-
plemental Table 2.

Almost 82% of children reported using analgesics
when their pain was moderate to severe (6–10 points
on FPS or NAS). There was no difference
between those who experienced headache once a
month or �2 days/month.

We found a significant correlation between fre-
quency of headache and frequency of analgesic intake
(p< 0.001, Figure 2(c)).

In the group with monthly headache, 19.6% of the
pupils reported analgesic intake once a month, whilst
79.8% denied analgesic intake. In the group with head-
ache at least twice a month, 48.1% of the pupils
reported regular analgesic intake, while 51.9% denied
analgesic intake for headaches in the last three months.
Of those who reported analgesic intake, 37.9% used
these medications once a month and 10.2% for at
least five days a month.

Details for pupils who reported analgesic intake at
least five days a month and patients with analgesic
intake for other pain are shown in supplemental
Table 3.

In total, 60 pupils reported �15 headache days in
one month as the IHC criterion of chronic headache.
Of these 60 pupils, 37 reported either analgesic intake
�5 days a month, analgesic intake for other pain, or
both. The remaining 23 of these 60 pupils reported nei-
ther. At this point it is not possible to differentiate
whether analgesic overuse headache or another chronic
headache is prevalent. Nevertheless, the group with
�15 headache days in one month and analgesic intake
�5 days a month or analgesic intake for other pain or
both is suspected to include patients with analgesic
overuse headache. We found a significant positive
correlation between the frequency of headaches
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Figure 2. Burden of headache, analgesics and doctor visits. (a) Time lived with headache; (b) individual burden of headache;

(c) analgesic intake frequency; (d) doctor visits.

Table 2. Headache and school absence within the last

3 months.

1 day per

month

headache

� 2 days

per month

headache Total

No absence from

school

866 (90.6%) 644 (78.0%) 1510 (84.7%)

�4 days of absence 82 (8.6%) 150 (18.1%) 232 (13.0%)

�5 days of absence 8 (0.8%) 32 (3.9%) 40 (2.2%)

Total 956 (100.0%) 826 (100.0%) 1782 (100.0%)
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(�2 days/month) and doctor visits per month
(p¼ 0.001, Figure 2(d)). Of children with �2 days head-
ache per month, 14.1% visited the doctor once and
3.5% visited several times in the last 3 months preced-
ing participation in our study. In those with only
monthly headaches, this was true in 4.2% and 0.3%
of pupils, respectively. In 89% of all pupils with head-
ache once per month, and 68.3% of all pupils with
headache �2 days/month, a specific diagnosis of head-
ache had not been made. Among pupils with headache
�2 days/month, 14.9% had been diagnosed with
migraine, 8% with tension type headache, and 8.8%
with ‘‘other’’ headache types.

Children with higher headache frequency presented
more often with a specific headache diagnosis compared
with those with less frequent headache (p¼ 0.001).

Factors associated with headache and model for
headache prevalence

For pupils in secondary school, a number of factors
associated with headache were identified from the ques-
tionnaires. Gender, school type, positive family history
for headaches, caffeine intake, history of pain, frequent
analgesic and general medication intake, as well as
sporting activity, were included as variables in a
binary logistic regression model for headache (for
details see Table 3). In the logistic regression analyses
of all three headache prevalence groups, the pupils with
‘‘rarely’’; that is, 1 day per month, and ‘‘frequently’’;
that is, �2 days per month of headache, were grouped
separately as the ‘‘headache positive’’ group.
Accordingly, the strength of correlation between head-
ache prevalence (dependent variable) and potential
associated factors (independent variables) was investi-
gated. Univariate analysis of independent variables
demonstrated significant correlations (for details see
Table 4). Significant effects (p< 0.05) were shown for
the regression coefficients of all included variables.

As shown in Table 5, a total of 77.2% of secondary
school pupils were classified correctly using the model.
However, an unequal distribution of the groups limited
the prognostic value. Of 917 pupils with headache, 840
were correctly assigned (positive predictive value
91.6%), while 143 of 357 pupils without headache
were correctly assigned (negative predictive value
40.1%, Table 5). Model effect size (according to
Cohen) was calculated using Nagelkerkes R2 of 0.268
(17). The effect size of 0.60 denotes a large model effect.
Pupils from 6-year secondary schools present with
headache 1.6 times more often than those from 8-year
secondary schools. Girls developed headaches 30%
more often than boys. Infrequent sporting activities
and regular caffeine consumption increased the pres-
ence of headache by 1.4 and 1.7 times, respectively.

Positive family history of headache raised the fre-
quency of headaches threefold compared to pupils
with no such family history. The same applied for con-
comitant organic diseases, which increased the associ-
ation with headache by 2.8 times. The largest effect on
headache was analgesic intake for other diseases. This
increased headache prevalence by 4 times. Regular
medication intake (not limited to analgesics) more
than doubled the frequency of headaches.

Discussion

Our results indicate that headache is a common source
of pain and school absence in children and adolescents
in an urban environment in Germany. Furthermore, we
found that secondary school type significantly affects
the likelihood of frequent headache. Based on potential
risk factors for headache, a model was developed. In
secondary school students, 91.6% of those with head-
ache were correctly predicted using this model. Overall,
for those with or without headache, 77.2% of students
were correctly predicted.

Headache prevalence

This school-based study shows an overall 3-month
headache prevalence of 68.1% in pupils aged 6–19
years. This confirms recent results demonstrated by

Table 3. Variables included in a binary logistic regression model

for headache in pupils.

Independent variable Coefficient B

Standard

error Sig. Exp (B)

School type 0.477 0.154 0.002 1.612

(8-year secondary

school/6-year

secondary school)

Gender �0.35 0.15 0.019 0.705

(Female/male)

Sports activities 0.357 0.179 0.047 1.429

(no/yes)

Consumption

of caffeine

0.515 0.144 <0.001 1.673

(no/yes)

Family history of

headaches

1.08 0.141 <0.001 2.944

(negative/positive)

History of pain other

than headache

1.022 0.144 <0.001 2.78

(negative/positive)

Pain medication due

to other pain

1.387 0.383 <0.001 4.002

(no/yes)

Regular intake of any

other medication

0.769 0.305 0.012 2.158

(no/yes)
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a Germany-wide investigation of headache in school-
children, where 60 % of participants were affected (18).
Further German data from 2005 describe a 3-month
prevalence of headache, in adolescents aged 12–15
years, of 69.4% (3). A 2007 German investigation in

children aged 7–14 years demonstrated a 6-month
headache prevalence of 53.2% (19). However, this
prevalence rate reflects the relatively young age of chil-
dren investigated in this cohort. All of these studies
describe increasing headache frequency with age. Our
results clearly show that headache frequency increases
between school grade 1 and grade 10 or 12. We also saw
a clear difference in headache prevalence according to
school type. Elementary school children reported the
lowest headache frequency, in keeping with the rarity
of headache at younger ages. At secondary school age,
the type of school attended significantly affected
headache prevalence. In pupils who attended 6-year
secondary schools, a significantly higher percentage
reported headache than in 8-year secondary schools.
Furthermore, frequent headache (�2 headache days/
month) was more common in 6-year than 8-year

Table 4. Univariate analysis of potential predictive factors for headache prevalence.

Independent variable Coefficient B Standard error Sig. Exp (B)

School type 0.637 0.137 <0.001 1.891

(8-year secondary school/6-year secondary school) 0.731 0.075 <0.001 2.076

Gender �0.594 0.128 <0.001 0.552

(female/male) 1.28 0.1 <0.001 3.597

Age 0.109 0.029 <0.001 1.115

�0.544 0.397 0.171 0.581

Housing situation �0.317 0.141 0.024 0.729

(with both parents/not with both parents) 1.169 0.12 <0.001 3.22

Sports activities 0.183 0.156 0.243 1.201

(no/yes) 0.796 0.14 <0.001 2.216

BMI 0.229 0.125 0.067 1.258

(over- or underweight/normal weight) 0.823 0.089 <0.001 2.278

Smoking 0.574 0.269 0.033 1.775

(no/yes) 0.905 0.064 <0.001 2.472

Consumption of alcohol 0.445 0.201 0.027 1.561

(no/yes) 0.89 0.066 <0.001 2.435

Consumption of caffeine 0.571 0.126 <0.001 1.77

(no/yes) 0.658 0.086 <0.001 1.931

Use of smartphone/computer/tablet 0.874 0.255 0.001 2.396

(no/yes) 0.121 0.247 0.623 1.129

Use of TV �0.01 0.127 0.936 0.99

(no/yes) 0.95 0.009 <0.001 2.585

Family history of headaches 1.283 0.132 <0.001 3.609

(negative/positive) 0.318 0.085 <0.001 1.374

History of pain other than headache 1.501 0.132 <0.001 4.484

(negative/positive) 0.124 0.091 0.173 1.132

Pain medication due to pain other than headache 2.199 0.368 <0.001 9.012

(no/yes) 0.778 0.065 <0.001 2.178

Regular intake of any other medication 1.175 0.282 <0.001 3.237

(no/yes) 0.854 0.065 <0.001 2.348

Table 5. Classification of headache prevalence according to the

model.

Predicted:

Headache yes/no
Percentage of the

right classificationno yes

Observed: No 143 214 40.1

Headache yes/no Yes 77 840 91.6

Percentage in total 77.2
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secondary schools (50% versus 36.9% respectively). In
Germany, the type of school attended often reflects the
educational level and socioeconomic status of the child
or adolescent’s family. In general, those from higher
socioeconomic backgrounds attend 8-year schools.
Furthermore, school type has been linked to general
health, quality of life and health-related school absence
(15). Accordingly, Heilmann et al. found in their study of
5790 German grade 6 pupils that those who attend 6-year
secondary schools demonstrate poorer general health,
reduced quality of life and more school absence than
those who attend an 8-year secondary school. These find-
ings are in keeping with our results, where students
attending 6-year secondary schools reported headache
more often than those attending 8-year schools (15).

In addition, we found higher headache prevalence in
children and adolescents who lived with only one
parent, or who lived alternately between parents. This
adds to the impact of psychosocial factors on headache
aetiology in children and adolescents. These findings
support the published risk factors for recurrent head-
ache, including dysfunctional families and individual
stress in children (20–22).

Beside social criteria, our study points to the import-
ance of biological factors: Female pupils report head-
ache significantly more often than their male
counterparts. According to the headache model intro-
duced in this study, a positive family history of head-
ache increases the likelihood of juvenile headache
threefold. These data add to the existing observations
concerning gender differences and genetic factors in pri-
mary headache (3,23–25).

Headache: Characteristics and impact

More than one third of pupils with headache reported a
duration of greater than 3 years and 3.3% of pupils
reported headaches for more than 8 years. The mean
average age of all study participants was 11 years.
These results appear to show that headache disorders
manifest earlier in children and adolescents today than
in the past (8).

We demonstrated no significant correlation between
the duration of headache and frequency of headache.
These results are in agreement with data gathered from
pediatric migraine patients: Female patients present
with a later onset of migraine and an overall higher
burden of disease (24).

In this study, a significant positive correlation
between frequent headaches and high headache-related
pain intensity was found. A higher incidence of back
and/or abdominal pain has been shown previously in
children with headache compared with those without
(19). Furthermore, a 2002 Swedish study found that

two-thirds of adolescents with frequent headache
reported at least one other area of bodily pain (26).
These findings indicate higher pain sensitivity in chil-
dren and adolescents with frequent headache. As men-
tioned, we found a significant correlation between high
pain intensity and frequent headache.

School absence due to headache, particularly as a
result of migraine, is well documented but usually
underestimated (26). Up to one third of pupils with
headache miss school days due to migraine. We demon-
strated a clear link between headache frequency and
school absence. A recent study from Norway found
that, on average, nine school days were lost each year
in adolescents with headaches (27). The psychosocial con-
sequences of frequent headache due to absence from
school or leisure activities can result in additional behav-
ioral disturbances and isolation from peers. This can fur-
ther impact education, and a correlation between frequent
headache and academic underperformance has been
shown (28). In line with this, reduced academic perform-
ance has also been found in university students suffering
from frequent headache (29). Frequent headache also
appears to affect quality of life. In our study, two thirds
of pupils with �2 days of headache/month assessed their
burden of headache-related disease as moderate to severe.
Other studies have shown lower quality of life and under-
estimated socioeconomic burden in children and adoles-
cents with headache (28,30).

Headache: Medication and doctor referrals

In our study, more than four out of five pupils who
used analgesics for acute headache relied on ibuprofen
or paracetamol. A recent Cochrane review of acute pedi-
atric headache in migraine found some RCT-based evi-
dence for ibuprofen but none for paracetamol (31).

Results from Italian tertiary headache centers have
shown high percentages of triptan use in acute paediatric
and adolescent migraine headache (32). This is in con-
trast to our study, where only 0.8% of pupils used trip-
tans for acute migraine. This may be due to prescription
practices in Germany, where triptans are only given
when migraine is diagnosed. In our study, we found
that only 15% of children with �2 headache days/
month were diagnosed with migraine. Furthermore,
almost 77% of those students with frequent headaches
did not have a formal diagnosis. Nevertheless, we found
a significant association between analgesic intake fre-
quency and headache frequency.

Model for headache prevalence

Our model correctly identified >90% of students with
headache. Overall, we hope that our model can help to
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identify those pupils who are at risk of frequent head-
ache. Use of such a model poses no harm to children
who are incorrectly identified as ‘‘at risk’’. Therefore,
the positive and negative predictive value of this model
is useful. In addition, the single model variables high-
light risk factors that need to be addressed in the treat-
ment of students with headache.

Strengths and limitations

The use of voluntary questionnaires without supple-
mentary diagnostic interviews in those reporting head-
ache may potentially bias our results.

The aim of our study was to investigate the overall
prevalence of headaches in pupils of different ages and
school types. Therefore, in our questionnaire we did not
differentiate common primary headache forms. To
deepen our analysis, however, we asked which symp-
toms and lifestyle factors are associated with headache.

The questionnaires did not undergo a formal valid-
ation procedure. Questions have been developed by
MR, RS and GG. The first preliminary versions of
the questionnaires were distributed to colleagues,
friends and neighbors with school pupils in their house-
hold to test for comprehensibility. The questionnaires
were modified according to their comments and used in
the paediatric headache clinic for collection of head-
ache-related data. The reliability and validity of the
questionnaires have not been tested. FPS and NRS,
as components of the questionnaires, are very reliable
and validated tools. The questionnaires have been in
use in the paediatric headache clinic for >2 years.
Comparison of data from the patient’s medical history,
obtained in a doctor’s interview during the ambulant
visit and data collected using the questionnaires show
high consistency. This suggests validity without having
set out an extra study for it. Nevertheless, there are
limitations. For instance, there is no 100% accordance
between the number of headache days per month pro-
vided by the pupils and the self-assessed categories of
‘‘rarely headache – 1 day per month’’ and ‘‘more fre-
quent headache �2 days per month’’. Furthermore, in
the questionnaire for secondary school pupils the
answer categories for lifestyle factors; that is, ‘‘Do
you smoke cigarettes?’’ were incomplete since available
answer options were only a) no, b) 1–2 times per week,
and c) daily. Accordingly, pupils who smoke more than
two times a week but not daily may have not been
captured.

Briefly, an overall response rate of 49% meant that
51% of pupils did not return the questionnaire. Hence,
the risk of bias exists. We did not send reminders to
the pupils. Since the questionnaires were anonymous,
we did not perform non-responder analyses.

The questionnaires had to be completed at home and
were collected at school 1 week after distribution.
Consent was given by returning the questionnaires.
All pupils were asked to fill in the questionnaire at
home with one parent, albeit we could not control
whether this was the case. The return rate for elemen-
tary school pupils was higher, being 63.7%. The overall
headache prevalence data in our study is consistent
with that of a recent Germany-wide investigation,
which reported the frequency of headache in >40,000
pupils (18).

The implementation objectivity of the questionnaire
should be guaranteed if pupils follow the instructions,
which were given in a short letter attached to each ques-
tionnaire. The instructions indicated the purpose of the
study (to get information on how many pupils suffer
from headache) and specified that the questionnaire
should be filled in at home and returned within one
week to the class teacher. In the questionnaire for elem-
entary school children, it was further indicated that the
questions should be answered together with one parent.
Lack of compliance with these instructions might have
reduced objectivity. The cross-sectional methodology
we used provided an overview of the headache preva-
lence at a given time point but it did allow conclusions
to be drawn about the development of headache in
pupils.

Clinical implications

In this study, we have shown that the majority of pupils
have experienced headache and that approximately one
third suffer from frequent headache. This highlights the
need for new diagnostic and therapeutic approaches for
children and adolescents with frequent headache.

Public health implications

Given the high prevalence of headache demonstrated in
our study, public health education and preventive
measures should be addressed. Continuing work with
respect to headache in schoolchildren should address
potential impact on future life, including career.

Conclusions

Our study demonstrates the existence of an unmet need
for specific therapy programs for pupils with recurrent
headaches in Germany and other industrialised coun-
tries. As concepts in technology, education and social
structures have changed, school age children present
with evolving health conditions. Among those, frequent
headache plays a role in affecting wellbeing, education
and social integration.
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Public health relevance

. The impact of headache on daily life and education in students should be reconsidered at the societal level.

. Public health education regarding headache in children and adolescents needs to be improved.

. Nonpharmacological methods for prevention of frequent headache in pupils should be implemented in
school training.
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