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Abstract

Background: Several outcome studies have reported on the short- and long-term effects of migraine in selected
clinical samples of children and adolescents. However, current knowledge of the course, incidence, and outcome
predictors of frequent headaches in early adolescents in community populations is limited, and little is known
about the long-term effects. Headache remains untreated in most of these young people. Here we examined the
course, incidence, and outcome predictors of frequent headaches (at least once a week) over the long term (14 years)
using previously assessed data at the baseline and 1-year follow-up of early adolescents.

Methods: Out of an original sample of 2440 who participated in the first two assessments, a sample of 1266
participants (51.9% response rate) aged 26–28 years (mean = 27.2 years) completed an electronic questionnaire
comprising questions about their headache frequency and duration at the long-term follow-up. These headache
characteristics together with gender, age, parental divorce, number of friends, school absence, impairment of leisure-
time activities and seeing friends, pain comorbidity, and emotional (in particular, depressive symptoms) and behavioral
problems were analyzed.

Results: In these young people, 8.4% reported frequent headaches (at least once a week) at the extended follow-up,
while 19% of the participants having such headaches at baseline again reported such levels with a negligible gender
difference. Over the follow-up period, 7.4% had developed frequent headaches, and a higher percentage of females
reported such headaches (11.3% in females, 1.5% in males). In a multivariate model, frequent headaches at the baseline,
gender (worse prognosis in females), impairment of leisure-time activities and seeing friends, and higher level of depressive
symptoms significantly predicted headache frequency at the long-term follow-up.

Conclusions: Our findings suggest that gender, greater social impairment, and comorbid depressive symptoms are
important indicators for both the short- and long-term prognosis of frequent headaches in early adolescents in
community populations.
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Background
Headache is one of the most common health and somatic
complaints reported by adolescents in the general popula-
tion [1–5]. In two reviews of epidemiological surveys
conducted in various countries and cultures, the estimated
mean prevalence rates of unspecified headaches among
children and adolescents were 54.4% [4] and 58.4% [4, 5]. A
striking increase in the prevalence of unspecified headaches
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and migraine occurs at the onset of puberty among girls
but not boys [4–8]. Such complaints can negatively affect
the quality of life and lead to impairments in daily function-
ing such as school performance, absence and recreational
activities [9]. Severe or frequent headaches in children and
adolescents are also related to emotional problems; in
particular, anxiety, depression, behavioral problems [10, 11],
other somatic symptoms, social impairment, problems
interacting with peers, pain comorbidity, and parental
headache [12, 13].
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The persistence of headaches among children and ado-
lescents experiencing unspecified headaches or migraine
is an important aspect and burden of these complaints.
Several retrospective and prospective follow-up studies of
clinical samples of children and adolescents experiencing
primarily migraine have reported on both the short-term
and longer perspectives [14–17]. However, such samples
typically include young people with more complicated
neurological symptoms, frequent attacks, or impairment
compared with those who are not referred [18].
In community surveys conducted in Scandinavia and

Germany, the course of unspecified headaches in these
age groups has been investigated primarily over the short
term covering 1–3-year periods [14, 19–25] for which the
overall persistence of headaches in the general population
has been found to be high. For example, at the 1-year
follow-up evaluation, slightly more than half (57%) of chil-
dren and adolescents with headaches still experienced
such complaints, as reported by parents [19]. In another
similar longitudinal study, one-third of early adolescents
reported frequent headaches (at least once a week) [20].
In a 3-year follow-up of school children, most of those
with headaches (80%) still reported headaches, and female
gender and the frequency of headaches predicted the per-
sistence of these complaints [22].
To date, the existing information on the long-term

prognosis of headaches in children and adolescents in
community populations is limited. In a pioneering survey
conducted in the 1950s, Bille followed a subsample of
school-aged children with non migrainous headaches for a
6-year period [26] and another group with pronounced
migraine at various time points for an extended period up
to 40 years [27, 28]. Although about half of the children
with migraine still had attacks around the age of 50 years,
the prognosis was better for men than for women. In a
school-based sample, Özge and collaborators followed
1155 children for a 6-year period up to mid-adolescence
[29]. The overall headache prevalence increased from 45.2
to 78.7%, and most students had stable headaches,
although the headache diagnoses showed a high transition
rate over time. In this sample, female gender and having a
parent with headaches predicted headache stability. In a
5- and 10-year follow-up of 8-year old children in a
community study, Schmidt and colleagues found a high
stability of headaches across the two reassessment points
up to late adolescence (73 and 47%, respectively) [30].
In a 13-year follow-up of a sample of 335 school chil-

dren into young adulthood (21–27 years of age), Brattberg
[31] reported that about one-quarter still had headaches,
while the same percentage represented incident cases. A
headache frequency of at least once a week predicted the
persistence of headaches. A longitudinal 15-year study of
headaches severe enough to disturb daily life in the past
6 months collected data for children starting school (age
7 years) and again at the ages of 13–14 and 22 years [32].
The overall headache prevalence was virtually unchanged
during and after puberty in this study. However, these
estimates were surprisingly low, probably because of the
conservative definition of recurrent headaches associated
with impairment used in the study. In a general popula-
tion study of migraine and other headaches among
children starting school from the same research group in
Turku, Finland, Anttila and collaborators examined
long-term trends at two separate time points in adulthood
when the participants were 22 and 35 years of age in
separate cohorts [33]. They found an increase in the
incidence of frequent headache and migraine in both boys
and girls over a 30-year period. In another extensive
longitudinal study of a large sample (N = 11,407) from the
general population in the UK, parent-reported headaches
among children starting school were associated with the
frequency of headaches, multiple somatic symptoms, and
psychiatric morbidity at the age of 33 years [8].
We have previously reported on the incidence, course,

and 1-year outcomes of frequent headaches among early
adolescents in a representative sample of the general
population [19].We also assessed the influence of several
potential predictors of outcomes: gender, age, relation-
ships with peers, parental divorce, pain comorbidity and
impairment related to disease or pain, and behavioral and
emotional problems; in particular, depressive symptoms.
In the present study, we investigated these aspects further
in a long-term (14-year) study of the participants in our
original sample.

Methods
Study design
The Youth and Mental Health Study is a longitudinal
study conducted in Mid-Norway that assesses risk and
protective factors in the development of mental health
in adolescents aged 12–15 years [34]. In a first phase in
1998, a representative sample of 2813 students (98.5%
attending public schools) from 22 schools in two coun-
ties of Mid-Norway (South and North Trøndelag), which
included urban and rural areas, was drawn with a prob-
ability according to size (proportional allocation) from a
total population of 9292 children.

Sample and assessment points
Baseline data (T1) were collected from 2464 adolescents
with an 88.3% response rate and a mean age of 13.7 years
(SD 0.58, range 12.5–15.7); 50.8% were girls. One year
later (T2), 2432 respondents were reassessed at a mean
age of 14.9 years (SD 0.6, range 13.7–17.0; 50.4% girls).
Other details of the sample selection are presented else-
where [31].
Individuals participating at T1 or T2 (N = 2532) were

again asked to participate in a long-term follow-up study
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in young adulthood during the spring of 2012 (T3) about
14 years after T1 when they were a mean age of 27.2 years
(SD 0.59, range 26.0–28.2). At this time, 92 of the partici-
pants were not eligible because of death (n = 13) or no
identifiable home address (n = 79). Thus, 2440 young
adults were invited to participate in this follow-up study,
of which 1266 (51.9%) participated (56.7% females) (see
Fig. 1 for details of participant flow). The headache fre-
quency at the baseline did not differ significantly between
participants and nonparticipants at T3.
In the first two waves, data were collected through ques-

tionnaires completed during two school hours. In the
Fig. 1 Participant flow in the Youth and Mental Health Study
long-term follow-up study in adulthood, all assessment
data were collected electronically.

Assessment measures
Background factors and predictors
In addition to gender and age, the following psychosocial
factors were included because they were identified by an
extensive review of risk factors as being important predic-
tors in children and adolescents experiencing migraine or
tension-type headaches referred to a clinic compared with
headache-free controls [35]: parental divorce, low number
of friends (more common among children with tension-type
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headaches), and school absence (more common among
children with migraine [9]. Adolescents had provided
information about parental divorce before T1. The num-
ber of friends at the assessment point was subgrouped
into “0 to 1” and “2 or more friends” categories. At T1,
27.7% (N = 684) of the adolescents had divorced parents,
and 4% of the students reported having a low number of
friends (0 to 1).

Impairment
At T1, the adolescents were asked whether they had been
absent from school because of disease, injury, or pain
during the past 12 months. The possible answers were
“No,” “A few days,” “1–3 weeks,” “1–3 months,” and
“More than 3 months”. They were also asked whether they
had decreased or stopped leisure-time activities or seeing
friends because of disease, injury, or pain during the past
12 months (“No” or “Yes”).
Because various types of internalizing problems, such

as anxiety, depression, somatic symptoms, and behav-
ioral problems are often associated with recurrent head-
aches in children and adolescents, these domains were
included as baseline predictors in our previous 1-year
follow-up study [20] as well as in the present long-term
follow-up evaluation.

Youth self-report
To provide a broad assessment of the adolescents’ emo-
tional and behavioral problems, a Norwegian version of
the widely used and standardized Youth Self-Report (YSR)
problem scale was used [36]. The instrument includes 103
items and 16 socially desirable items. The subject was
asked to rate each item on a three-point scale (0 = “Not
true”; 1 = “Somewhat or sometimes true”; and 2 = “Very
true or often true”) for the past 6 months. In addition to a
total problem score, two broadband dimensions—internal-
izing and externalizing syndromes—can be formed from
the subscales. The internalizing syndrome comprises three
narrow-band syndromes—Withdrawn, Somatic com-
plaints, and Anxious/depressed—and the externalizing
syndrome comprises Aggression and Delinquent sub-
scales. All of these subscales were included in this study.
Three pain items (aches or pains, headaches, stomach-
aches) in the somatic subscale were excluded from the
sum score.

The mood and feelings questionnaire
To assess specifically depressive symptoms among the
adolescents using a comprehensive and standardized
measure, the Mood and Feelings Questionnaire (MFQ)
was completed by participants [37]. This is a 34-item
questionnaire designed for children and adolescents aged
8–18 years to report depressive symptoms as specified by
the DSM-III-R diagnostic system. The individual is asked
to report on his or her feelings during the preceding
2 weeks. Responses are made to statements on a 3-point
scale (“Not true,” “Sometimes true,” and “True”), and total
scores range from 0 to 68. The MFQ has been shown to
have high internal consistency, test–retest stability, and
convergent validity in the present research project [34].

Headache and other pain
On all three test occasions (T1–T3), the adolescents/
young adults were asked whether they had regular and
troublesome pain complaints (except for menstrual pain).
If they answered positively, they were asked to rate the
frequency of pain (“1–3 times a month,” “1–3 times a
week,” or “Daily or almost daily”) for headache, stomach
pains, back pains, and pains in the arm or leg (hereafter
called limb pain). They were also asked about the duration
of pain (“Less than an hour,” “1–4 h,” and “More than 4
hours”). Those who reported at least weekly pains were
regarded as experiencing frequent pain, a criterion also
used here as our prime outcome variable in the long-term
follow-up evaluation at T3.

Statistical analyses
Descriptive statistics included percentage, mean, and
standard deviation (SD) for continuous variables. The
chi-square test was used to analyze bivariate correlations
between categorical variables. Analyses of percentages
were conducted using the z-distribution. Student’s t-test
was used to examine differences in means between inde-
pendent groups for continuous variables. To examine the
relative importance of significant explanatory factors in
bivariate analyses, logistic regression analyses using the
enter method were performed. In all analyses, p < .05 was
considered to be significant.

Results
Headache prevalence
At the long-term follow-up and ages 26–28 years (T3),
82.5% of the participants reported having headaches rarely
or not at all, 9% had headaches 1–3 times a month, 6%
had headaches 1–3 times per week, and 2.4% had
headaches occurring daily or almost daily. Thus, 8.4% of
participants reported frequent headaches at least once a
week. Of the participants who experienced headaches,
43.3% reported a duration of 1–4 h, 29% had a shorter
duration, and 27.6% had a longer duration. The associ-
ation between headache frequency and duration was
significant and was strongest for those with the longest
duration and headaches occurring daily or almost daily
(6.9%), [χ2 (4) = 16.14, p < .001].
The association between gender and headache frequency

was significant, [χ2 (3) = 46.55, p < .001] females reported a
higher frequency than males; in particular, for frequent
headaches (12.7% versus 2.8%, respectively). Similarly,
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headache duration was significantly related to gender, [χ2

(2) = 15.53, p < .001]. Gender was not significantly associ-
ated with the longest duration, but about half of the females
(51.2%) experienced headaches lasting 1–4 h, whereas only
about one-quarter of the males (23.5%) experienced head-
aches of this duration.

Pain comorbidity
At the long-term follow-up, 6.6% of participants reported
frequent headaches only, whereas 1.8% of the participants
with such headaches also had another frequent comorbid
pain (in the stomach, back, or limbs: 14, 5.6 and 1.9%,
respectively). This was significantly higher than for those
with no such headache, [χ2 (1) = 8.11, p < .001].

Course and incidence of headaches
Of those participants who had frequent weekly head-
aches at T1, 19.1% also reported such headaches at the
long-term follow-up. Having weekly headaches at T1 or
T2 or both occasions was significantly associated with
reporting frequent headaches at T3, [χ2 (3) = 26.53,
p < .001] as compared with not having weekly headaches
at T1 (17.1 and 6.7%, respectively). A slightly but not sig-
nificantly higher stability between T1 and T3 was found
for females than for males with frequent headaches (18.1
and 15.7%, respectively). Headache duration at T1 did not
predict duration or frequency of headaches at T3, and age
at T1 was not significantly related to the occurrence of
headaches at T3.
At the long-term follow-up, 7.4% of participants not

having frequent headaches at T1 reported frequent
headaches (incident cases). The difference in incidence
rates between gender was highly significant, (Z = 6.81,
p < .001): 11.3% of the females but only 1.5% of the
males had reported frequent headaches at T3.

Predictors of long-term outcome
The bivariate analyses showed that, besides gender (see
above), parental divorce, pain comorbidity at T1, and im-
pairment during leisure-time activities or seeing friends
because of disease, injury, or pain were significantly asso-
ciated with reports of frequent versus infrequent versus
headaches at T3, [χ2 (1) = 11.32, p < .001, χ2 (1) = 8.11,
p < .001, and χ2 (1) = 5.13, p < .05, respectively]. The
percentages reporting frequent versus infrequent head-
aches at T3 for each variable were as follows: for paren-
tal divorce, affirmed vs not: 13.1% vs 7.0%; for pain
comorbidity at T1, affirmed vs not: 14.4% vs 7.6%; and
impairment during leisure-time activities or seeing
friends because of disease, injury, or pain, affirmed vs
not: 13.9% vs 7.6%, respectively). However, the number
of friends and school absence were not significantly re-
lated to long-term outcome. Further analyses showed
that all internalizing problem subscales on the YSR and
the total mean scores on the MFQ significantly predicted
outcome—reporting frequent or infrequent headaches at
T3. However, the mean total values for the two externaliz-
ing subscales (aggressive and delinquent behavior) at T1
did not predict headache frequency at T3.
Multivariate analysis
The significant explanatory factors in our bivariate analyses
(except for the anxious/depressed subscale on the YSR,
which was excluded because of the high correlation with
the MFQ sum score; r= .68) were entered into a logistic re-
gression analysis to examine their relative importance. The
results (n = 1087) showed that the following explanatory
baseline factors significantly predicted frequent headache
(vs infrequent) at T3: gender (B = 1.64, SE = 0.34, p < .001,
odds ratio (OR) = 5.14, 95% confidence interval (CI) = 2.65,
9.95); frequent headaches (B = 0.74, SE = 0.32, p < .05, OR =
2.10, 95% CI = 1.12, 3.94); impairment of leisure-time activ-
ities and seeing friends (B = 0.80, SE = 0.33, p < .05, OR =
2.22, 95% CI = 1.17, 4.20); and sum scores of depressive
symptoms on the MFQ (B = 0.22, SE = 0.11, p < .05, OR =
1.02, 95% CI = 1.00, 1.05). The Hosmer–Lemeshow test
was nonsignificant, which indicated a goodness of fit for
the model.
Discussion
In the present long-term follow-up study, early adolescents
(aged 12–15 years) in a representative general population
sample were reassessed about 14 years later in adulthood
(mean age 27.2 years) with a focus on the prevalence, inci-
dence, course, and outcome predictors of frequent versus
infrequent headaches.
Our prevalence estimates for these young adults and a re-

port of headaches at least once a month at the extended
follow-up was low—17.5%—and only 8.4% of participants
reported frequent headaches occurring once a week or
more. These relatively low estimates of headache frequency
may reflect our introductory phrasing of the question, “Do
you suffer from regular pain?” This item was used to allow
comparisons of prevalence estimates and changes across
the follow-up period with the rates reported by early ado-
lescents at the baseline and our previous 1-year follow-up
evaluation [20]. The present prevalence estimates are
similar to those of a large epidemiological survey of adults
conducted in one of the counties and the same health
region as included in the present baseline study. In the pre-
vious study, 11.6% of females and 4.4% of males reported
frequent headaches (“Have you suffered from headaches
during the past year?”) [38]. Furthermore, our estimate of
daily or almost daily headaches (2.4%) was identical to that
reported in the previous survey of adults. Although this
latter survey was conducted some years before our present
follow-up evaluation, our estimates seem to be reliable and
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are likely to reflect the true prevalence rates of headaches
in this age group of young adults.
Over a short-term perspective of 1–3 years, the per-

sistence of headaches has been shown to be high; that is,
between 33% and nearly 80% of children and adolescents
still experienced headaches at reassessment; in particu-
lar, frequent headaches [19, 20, 22, 23]. High persistence
rates have also been reported in follow-up studies for
longer periods (5–10 years) in which half to most (47–
83.5%) of the school children still had headaches in
adolescence [29, 30], whereas about one-quarter of young
adults still reported headaches in longer follow-up
evaluations (13–15 years) [31, 32]. To date, the longest
follow-up studies of school-aged children were performed
by Bille, who examined the course of pronounced mi-
graine over 30–40-year intervals when about 50% of the
participants were about 50 years of age and still experi-
enced migraines [28].
In the present study of early adolescents with frequent

headaches, who were followed for about 14 years, 19%
of the participants reported such headaches, but there
was a negligible gender difference. Our findings seem to
be similar to those of Aromaa and colleagues, who per-
formed a 15-year follow-up study of frequent headaches
in school children as they became young adults [32].
However, their definition of frequent headaches during
the past 6 months also included impairment of the child
and specific areas in daily life, which may have contrib-
uted to very low prevalence rates and smaller numbers
in subgroups.
While annual incidence rates of headaches were

reported for children and early adolescents in two
community-based surveys [19, 20], our previous study
estimated the 1-year incidence for frequent headaches as
6.5%. In a reassessment of school children with no
headache at baseline, Özge and colleagues [29] reported
that three-quarters had developed some form of headache
disorder at the 6-year follow-up. In longer follow-up stud-
ies of 14 and 26 years, 25.1% [8] and 12.2% [29] of school
children had developed unspecified headaches, respect-
ively. In a 16-year follow-up of children in a headache-free
control group, 11% had developed migraine [28]. How-
ever, we found no extended follow-up studies using the
same criterion for frequent headaches as used in the
present study, in which 7.4% of participants had developed
frequent headaches over the 14-year period. Importantly,
we found a strong gender difference: females had a higher
risk than males (11.3 and 1.5%, respectively) for developing
frequent headaches in adulthood. A previous epidemio-
logical survey conducted in the same health region [38]
reported a similar gender difference in prevalence rates of
frequent headaches (at least six episodes per month) among
20–29-years olds: 11.6 and 4.4% for females and males,
respectively.
The predictors of outcomes have been examined further
in long-term follow-up studies. For example, a 6-year
follow-up of school children into adolescence in Turkey
studies the predictors of incident cases and persistence of
headache [29]. In that study, having a sibling with head-
ache and a working mother increased the risk for develop-
ing headaches in adolescence for headache-free children,
whereas having a mother with headache and female
gender were associated with persistence of headaches. In
the 15-year follow-up by the Turku, Finland, research
group, headaches at school entry also predicted headache
and migraine in early adulthood [32]. In the longer
26-year follow-up of children starting school in the UK,
frequent headaches predicted headaches, multiple physical
symptoms, and mental morbidity in adulthood [8].
In their extensive review of the potential risk factors that

may differentiate between various headache disorders in
cross-sectional clinical and school-based samples, Karwautz
and collaborators [35] reported that parental divorce, low
number of friends, and school absence were important dis-
criminators between headache disorders such as migraine
and tension-type headaches compared with headache-free
controls. A previous study of adolescents in a community
sample also found a strong relation between pubertal devel-
opment and an increase in headaches and depressive symp-
toms in girls, which suggested a possible link to hormonal
changes during puberty in girls [39].
Whether these potential indicators found in

cross-sectional studies also predict short- and long-term
outcomes in prospective outcome studies of children and
adolescents with recurrent headaches in community-based
studies is an important issue. We evaluated the importance
of these short-term predictors and others in our previous
1-year follow-up study of early adolescents in the original
sample [20]. In that study, unspecified frequent headaches
at the baseline, gender (worse prognosis for girls), impair-
ment of leisure-time activities and seeing friends, and high
levels of depressive symptoms contributed significantly to
the outcome. Of particular note is that the same set of
baseline factors also predicted the frequency of headaches
in the present 14-year follow-up evaluation of some of the
original sample. This established model shows that the
frequency of headaches, presence of comorbid depressive
symptoms, and social impairment are important predictors
of the short- and long-term prognosis for frequent head-
aches in early adolescents in unselected community
samples.
The reasons for these variables having such a significant

effect both in short term and long-term perspectives on
frequent headaches are likely to be linked to relationships
between vulnerability and resilience factors in adolescence.
Increasing demands both developmentally, socially and
academically might produce a stress pattern influencing the
development and persistence of frequent headaches in
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youth. They may also lead to depressive symptoms, and
their poor regulation often co-occuring with poor social
skills and having few friends and avoidance of social
activities, contribute to a negative and accumulative spiral
into adulthood.
We note that many of these young people with such

headaches do not seek or receive clinical treatment but ra-
ther learn to endure their headaches without complaint.
One important factor increasing the likelihood that
adolescents with frequent headaches also seek clinical
treatment is degree of social disability as reflected by levels
on a standardized measure such as the PedMIDAS [40]
developed to assess social functioning among children and
adolescents with migraine in a tertiary clinical sample.
Here frequency of headaches was positively correlated to
levels of disability, but less so for duration. While substan-
tially lower disability levels have been observed in commu-
nity samples of children and adolescents with frequent
headaches [41, 42], those with a chronic migraine disorder
have reported significantly higher disability levels.

Study limitations and strengths
Our study has some limitations. First, although the re-
sponse rates at the long-term follow-up did not differ be-
tween adolescents with frequent headaches and those who
were headache free at the baseline, the response rate after
14 years was fairly low (51.9%). Because of our assessment
procedures and the use of self-report in the questionnaires
and electronic responses, no formal headache diagnoses
were established. Our definition of headache and other
pain included “troublesome” complaints, which may have
lowered the prevalence estimates in the present study.
The reported data in the present study were part of an
extensive long-term follow-up evaluation of adolescents
and did not specifically focus on headache aspects only.
Although our findings suggest a strong rate of persistence
across the long-term follow-up period, we cannot rule out
natural and spontaneous fluctuations in the rate of
frequent headaches during the extended follow-up from
adolescence into adulthood. Noteworthy here is that our
predictive model at the 1-year follow-up was almost iden-
tical to the one obtained for our present long-term
follow-up; however, our findings are likely to be restricted
to the outcome for adolescents with frequent headaches
in community samples. Whether it is also valid for adoles-
cents with more complicated and frequent headaches in
clinical samples should be confirmed.
Major strengths of the present study are the large sam-

ple, the long-term follow-up, and the inclusion of adoles-
cents from various geographic (urban and rural) areas in
the baseline sample. The assessment of headache was also
based on the participants’ current experience without the
need for recall, which therefore minimized the potential
for memory bias. The same predictive multivariate model
of frequent headaches as obtained at the 1-year follow-up
was reestablished in our long-term follow-up evaluation,
which strengthens the validity of the present findings.

Conclusions
We found that a sizable proportion of adults aged 26–
28 years reported frequent headaches to the same extent as
they did in early adolescence. This and other findings of
short- and long-term follow-up studies of community sam-
ples of children and adolescents suggest that there is strong
risk for continuation of frequent headaches commonly as-
sociated with higher levels of emotional problems and im-
pairment in social activities. In the long-term perspective,
they are likely to have developed into chronic tension-type
or migraine headaches or a combination. Although the
prevalence of headaches improves in a substantial propor-
tion of adolescents as they move into adulthood, the
persistence of frequent headaches, particularly among girls,
along with higher levels of depressive symptoms and im-
pairment, emphasizes the need to provide effective psycho-
logical and pharmacological treatments to reduce frequent
headache complaints and their associated social burden.
In future longitudinal research, more frequent and

repeated assessment over time will reveal whether changes
in persistence, improvement rates, and relapses occur in
adolescents with recurrent headaches. This information
will improve the identification of individuals experiencing
persistent frequent headaches over extended periods.
More importantly, for these people, the potential influence
of gender, presence of depressive symptoms, and extent of
impairment should be tested in the context of controlled
treatment trials to examine whether these factors also
contribute to changing the outcome.

Abbreviations
B: Unstandardized B coefficient; CI95%: Confidence interval; OR: Odds ratio;
SE: Standard error; T1-T3: Time points

Acknowledgements
We thank all participants in the study.

Funding
This study has been financially supported by the Norwegian Research
Council, National Council for Mental Health-Norway, Norwegian Extra
Foundation for Health and Rehabilitation through EXTRA funds and the
Liaison Committee between the Central Norway Regional Health Authority
(RHA) and the Norwegian University of Science and Technology (NTNU).

Availability of data and materials
The dataset and materials can be accessed through direct contact with the last
author (AMS) who is the leader of the The Youth and Mental Health Study.

Authors’ contributions
BL design of the orginal study and the 1-year follow-up, statistical analysis and
writing up the draft of the paper. AMS design of the study and supervisor
of JFS who performed the long-term follow-up phase. All authors read and
approved the final version of the manuscript.

Ethics approval and consent to participate
The study was approved by the Regional Committee for Medical Research
Ethics in Mid-Norway and the Data Inspectorate of Norway.



Larsson et al. The Journal of Headache and Pain  (2018) 19:79 Page 8 of 8
Consent for publication
NA

Competing interests
The authors declare that they have no competing interests.

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

Received: 26 April 2018 Accepted: 19 August 2018

References
1. Scheidt P, Overpeck M, Wyatt W, Aszmann A (2000) Adolescent’s general

health and wellbeing. In: Health and health behaviour among young
people. WHO policy series: health policy for children and adolescents.
International report, vol 1. WHO series, Copenhagen, pp 24–38

2. van Geelen SM, Rydelius PA, Hagquist C (2015) Somatic symptoms and
psychological concerns in a general adolescent population: exploring
the relevance of DSM-5 somatic symptom disorder. J Psychosom Res
79(4):251–258

3. Perquin CW, Hazebroek-Kampschreur AAJM, Hunfeld JAM et al (2000) Pain
in children and adolescents: a common experience. Pain 87:51–58

4. Wöber-Bingöl C (2013) Epidemiology of migraine and headache in children
and adolescents. Curr Pain Headache Rep 17:341

5. Abu-Arafeh I, Razak S, Sivaraman B, Graham C (2010) Prevalence of
headache and migraine in children and adolescents: a systematic review of
population-based studies. Dev Med Child Neurol 52(12):1088–1097

6. Sillanpää M (1983) Changes in the prevalence of migraine and other
headaches during the first seven school years. Headache 23:15–19

7. Sillanpää M. Classification of migraine. In: Guidetti V, Russell G, Sillanpää M,
Winners P (eds) Headache and migraine in childhood and adolescence.
London: Martin Dunitz Ltd;2002,134

8. Fearon P, Hotopf M (2001) Relation between headache in childhood
and physical and psychiatric symptoms in adulthood: national birth
cohort study. BMJ 322:1–5

9. Kernick D, Reinhold D, Campbell JL (2009) Impact of headache on young
people in a school population. Br J Gen Pract 59(566):678–681

10. Balottin U, Poli PF, Termine C, Molteni S, Galli F (2012) Psychopathological
symptoms in child and adolescent migraine and tension-type headache: a
meta-analysis. Cephalalgia 33(2):112–122

11. Powers SW, Gilman DK, Hershey AD (2006) Headache and psychological
functioning in children and adolescents. Headache 46(9):1404–1415

12. Strine TW, Okoro CA, McGuire LC, Balluz LS (2006) The associations among
childhood headaches, emotional and behavioral difficulties, and health care
use. Pediatrics 117(5):1728–1735

13. Kröner-Herwig B, Morris L, Heinrich M (2008) Biopsychosocial correlates
of headache: what predicts pediatric headache occurrence? Headache
48(4):529–544

14. Larsson B (2002) The prognosis of recurrent headaches in childhood
and adolescence. In: Guidetti V, Russell G, Sillanpää M, Winners P (eds)
Headache and migraine in childhood and adolescence. Martin Dunitz
Ltd, London, pp 203–214

15. Brna P, Dooley J, Gordon K, Dewan T (2005) The prognosis of childhood
headache: a 20-year follow-up. Arch Pediatr Adolesc Med 159:1157–1160

16. Guidetti V, Galli F, Fabrizi P et al (1998) Headache and psychiatric
comorbidity: clinical aspects and outcome in an 8-year follow-up study.
Cephalalgia 18:455–462

17. Antonaci F, Voiticovschi-Iosob C, Di Stefano AL, Galli F, Ozge A, Balottin U
(2014) The evolution of headache from childhood to adulthood: a review of
the literature. J Headache Pain 15:15 Review

18. Metsähonkala L, Sillanpää M, Tuominen J (1996) Use of health care services
in childhood migraine. Headache 36(7):423–428

19. Gassmann J, Morris L, Heinrich M, Kröner-Herwig B (2008) One-year course
of paediatric headache in children and adolescents aged 8–15 years.
Cephalalgia 28(11):1154–1162

20. Larsson B, Sund AM (2005) One-year incidence, course and outcome
predictors of frequent headaches among early adolescents. Headache
45:684–691
21. Virtanen R, Aromaa M, Rautava P et al (2002) Changes in headache prevalence
between pre-school and pre-pubertal ages. Cephalalgia 22:179–185

22. Laurell K, Larsson B, Mattsson P, Eeg-Olofsson O (2006) A 3-year follow-up
of headache diagnoses and symptoms in Swedish schoolchildren.
Cephalalgia 26:809–815

23. Wänman A, Agerberg G (1987) Recurrent headaches and craniomandibular
disorders in adolescents: a longitudinal study. J Craniomandib Disord 1:229–236

24. Metsähonkala L, Sillanpää M, Tuominen J (1997) Outcome of early school-
age migraine. Cephalalgia 17:662–665

25. Brattberg G (1993) Back pain and headache in Swedish schoolchildren: a
longitudinal study. Pain Clin 6:153–162

26. Bille B (1962) Migraine in school children—a study of the incidence and
short-term prognosis, and a clinical, psychological and
electroencephalographic comparison between children with migraine and
matched controls. Acta Paediatr Scand 51(Suppl. 136):1–151

27. Bille B (1981) Migraine in childhood and its prognosis. Cephalalgia 1:71–75
28. Bille B (1997) A 40-year follow-up of school children with migraine.

Cephalalgia 17:487–491
29. Özge A, Sasmaz T, Cakmak SE, Kaleagasi H, Siva A (2010) Epidemiological-

based childhood headache natural history study: after an interval of six
years. Cephalalgia 30(6):703–712

30. Schmidt MH, Blanz B, Esser G (1992) Häufigkeit und Bedeutung des
Kopfschmerzes im Kindes- und Jugendalter (Prevalence and importance of
headaches in childhood and adolescence). Kindheit und Entwicklung 1:31–35

31. Brattberg G (2004) Do pain problems in young school children persist into
early adulthood? A 13-year follow-up. Eur J Pain 8(3):187–199

32. Aromaa M, Sillanpää M, Aro H (2000) A population-based follow-up study of
headache from age 7 to 22 years. J Headache Pain 1:11–15

33. Anttila P, Metsähonkala L, Sillanpää M (2006) Long-term trends in the incidence
of headache in Finnish schoolchildren. Pediatrics 117(6):e1197–e1201

34. Sund AM, Larsson B, Wichström L (2001) Depressive symptoms among
young Norwegian adolescents as measured by the Mood and feelings
Questionnaire (MFQ). Eur Child Adolesc Psychiatry 10:222–229

35. Karwautz A, Wöber C, Böck A, Wagner-Ennsgraber C, Kienbacher C, Wöber-
Bingöl C (1999) Psychosocial factors in children and adolescents with
migraine and tension-type headache: a controlled study and review of the
literature. Cephalalgia 19:32–43

36. Achenbach TM (1991) Manual for the Youth Self-Report and 1991 profile.
University of Vermont. Department of Psychiatry, Burlington

37. Angold A (1989) Structured assessment of psychopathology in children and
adolescents. In: Thompson C (ed) The instruments of psychiatric research.
John Wiley, Chichester, pp 271–304

38. Hagen K, Zwart JA, Vatten L, Stovner LJ, Bovim G (2000) Prevalence of
migraine and non-migrainous headache—head-HUNT, a large population-
based study. Cephalalgia 20(10):900–906

39. LeResche L, Mancl LA, Drangsholt MT, Saunders K, Von Korff M (2005)
Relationship of pain and symptoms to pubertal development in
adolescents. Pain 118(1–2):201–209

40. Hershey A, Powers S, Vockell AL et al (2001) PedMIDAS. Development
of a questionnaire to assess disability of migraines in children.
Neurology 57:2034–2039

41. Krogh AB, Larsson B, Linde M (2015) Prevalence and disability of headache
among Norwegian adolescents: A cross-sectional school-based study.
Cephalalgia 35(13):1181–1191

42. Kröner-Herwig B, Heinrich M, Vath N (2010) The assessment of disability in
children and adolescents with headache: adopting PedMIDAS in an
epidemiological study. Eur J Pain 14:951–958


	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Study design
	Sample and assessment points
	Assessment measures
	Background factors and predictors
	Impairment
	Youth self-report
	The mood and feelings questionnaire
	Headache and other pain

	Statistical analyses

	Results
	Headache prevalence
	Pain comorbidity
	Course and incidence of headaches
	Predictors of long-term outcome
	Multivariate analysis

	Discussion
	Study limitations and strengths

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

