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Abstract Headache is the most frequent neurological

symptom and common manifestation of pain in children.

The needs of this group are poorly understood. The aim of

this study is to quantify the extent of unmet need in a

primary care paediatric population. A patient questionnaire

survey of 2,425 children between the ages of 8 and 17 and

an uncontrolled intervention study was undertaken in a

large general practice in England. Headache impact was

measured before and 4 months after a headache clinic

intervention using the paediatric migraine disability

assessment score. A total number of 74 (3%) children

accepted an invitation for a headache assessment. How-

ever, only 49 (2%) attended for consultation of whom 84%

were judged to have migraine. A total number of 43 (58%)

had been seen before for a headache by their general

practitioner. The median impact score was 17 days head-

ache impact in a 3-month period. An intervention by a

general practitioner with an interest in headache signifi-

cantly reduced the headache impact score. There is a

significant need amongst children with headache that can

be addressed by interventions well within the capacity of

general practitioners. Further studies are needed to explore

why so few children with headache present to primary care

and when they do, why their needs are not adequately

addressed.
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Background

Despite a substantial burden, the needs of adults with

headache are often unmet [1, 2]. When they do seek help,

the diagnosis is often incorrect and the condition poorly

managed [3]. In the paediatric population, despite being the

most frequent neurological symptom and common mani-

festation of pain, the impact of headache on the quality of

life and the health needs of these patients are poorly

understood. Barriers to care may be more prominent as

children are less able to articulate their problems and seek

help.

Headache can be primary (migraine and tension-type in

this population) and secondary where an underlying

pathology can be identified. In the paediatric population,

migraine is the most common type of headache with a peak

incidence at the age of 15 and 10 years in females and

males, respectively [4]. A large UK school clinical study

reported an annual prevalence rate of 10.6% for migraine

and 0.9% for tension type headache [5]. The prevalence of

patient self-reported headache is higher. Between 20 and

30% of children report headaches at least weekly and 6%

have headaches several times a week or daily [6–8].

Headache has an impact on a child’s life in a number of

ways including school absences, reduction in performance,

decreased home and family interactions and decreased

socialisation with peers [9]. Patients attending a specialist

paediatric headache clinic have similar impact on the

quality of their lives compared to children suffering from

cancer and arthritis [10]. Headache during childhood has a

high risk of persisting into adulthood [11] with associated

physical and psychiatric morbidity later in life [12].

The aim of this study was to explore the medical needs

of children and adolescents with headache in a primary

care setting.
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Method

Setting

The study was undertaken at a large general practice in

Exeter (UK). The practice population is of average socio-

economic status lying on the 48th centile of the England

and Wales index of multiple deprivations (IMD). The IMD

contains seven domains of deprivation that are available at

a small area level and is a proxy for socio-economic status

[13].

Target population

All registered children of the practice between the ages of 8

and 17 were invited to participate. General practitioners

(GPs) were given the option to exclude children who they

thought unsuitable without reason. For example, those with

ongoing serious illness where an approach would be

inappropriate.

Method

We sent a letter to children and their parents asking them if

they had headache that impacted upon the quality of their

life and if so, whether they wished to see a general prac-

titioner with a special interest in the area for assessment

and advise. Ethics approval was obtained from the North

and East Devon Research Ethics Committee.

Children who accepted were asked to fill in a postal

questionnaire prior to their clinic appointment that recor-

ded frequency and impact of their headache using the

paediatric migraine disability assessment score (PedMI-

DAS). This is a validated instrument that measures the

impact of headache related quality of life in terms of days

in the previous 3-month period that headache had impacted

totally or partially on school or home life [14]. This

questionnaire was repeated by post 4 months after the

initial clinic appointment with one written reminder for

non-responders.

The needs of patients were assessed by two GPs who took

part in the intervention. Both had a special interest in head-

ache and had provided an intermediate care headache clinic

for the previous 5 years [15] (http://www.headache.

exeter.nhs.uk). Initial appointments were for 20-min with

10 min follow-ups as required. As the International Head-

ache Society criteria for the diagnosis of migraine in children

has a low sensitivity [16], a pragmatic approach was taken to

diagnosis based on our clinical experience.

For the headache group completing the initial ques-

tionnaire, previous primary care consultations were

analysed and compared with a control group matched for

age and sex who had no previous headache history.

Statistics

The main variable of interest, the PedMIDAS was not

normally distributed and distributions are quoted in medi-

ans and upper and lower quartiles. Changes in PedMIDAS

before and after clinic intervention were measured for

significance using the Mann Whitney test, where normally

distributed variables are quoted using means and standard

deviations.

Results

Patient response

Exactly 2,461 children were identified between the ages of

8 and 17. Individual general practitioners requested that 36

patients were not contacted and 2,425 invitations were

issued. A total number of 74 (3.0%) children took up the

offer of a headache assessment and completed an initial

questionnaire. Their average age was 12.5 (±2.7). A total

number of 16 (23%) had headache six or more times in a

month and 13 (17%) had headache for more than 15 days

in a month. The median PedMIDAS score was 17.5 (33.0,

17.5, 10.0). A total number of 3.5 days of school were

totally lost during this period.

Of those expressing a wish to be assessed, only 49

(66%) actually attended for a consultation. There was no

difference in the age or IMD of the groups that did and did

not attend but the non-attendees had a higher impact score.

There was a significant difference between those that did

attend the clinic appointment who had a lower median

PedMIDAS score of 14.5 (31.0, 14.5, 10.0) compared with

those who did not attend the clinic whose median score was

24 (40.0, 24.0, 10.0) (P \ 0.05) (see Table 1).

Previous health seeking behaviour

A total number of 43 (58%) patients who accepted an

invitation had been seen previously for their headache

problem with an average number of headache consultations

of 1.7. The median number of non-headache consultations

in the previous 3 years was 7.8 (10.0, 7.8, 3.0) compared

with the control group of 5.5 (8.0, 5.5, 2.0). (P [ 0.05,

non-significant difference).

Clinical process

Diagnostic categories of patients that attended for review

were migraine or probable migraine 41 (84%), mixed

migraine and tension-type 2 (4%), tension-type 5 (10%). In

one case a diagnosis was not made and one case was com-

plicated by medication overuse. The average number of
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follow-up appointments for each patient was 0.4. All patients

received dietary and lifestyle advice. This included advice

on fluid and food intake, the identification of stress at home

and school and exploration of sleeping patterns. Interven-

tions are shown in Table 2. Drugs were prescribed according

to guidelines in the paediatric British National Formulary.

The PedMIDAS score of the 32 (65%) of clinic attendees

that returned a questionnaire at 4 months following their

initial visit fell to 6.0 days (10.5, 6.0, 3.0), (P = 0.005). The

number of sufferers with headache for more than 6 days in a

month fell from 25 to 9% and for more than 15 days from

18 to 6%. On an intention to treat analysis the PedMIDAS

fell to 8.0 days, (17.5, 8.0, 4.0), (P = 0.01).

Discussion

Summary of main findings

We identified 3% of a primary care practice population

aged between 8 and 17 years who wanted improvement in

their headache management. This population demonstrated

a high headache impact with a median of 17 days affected

in a 3 month period including loss of 3.5 school days.

Exactly 17% of this group had headache for more than

15 days of each month.

Thirty-four percent of those that accepted our initial

invitation for review did not attend for consultation, despite

a higher headache impact than those that did attend. This

was not due to socio-economic differences that may have

been reflected in health seeking behaviour as both groups

had the same socio-economic scores. Possible reasons were:

the headache problem had resolved (unlikely as they were

asked to make an appointment as soon as the 3-month

headache monitoring period had been completed), a

reflection of parental behaviour (the parents of children with

migraine are likely to suffer themselves and the majority of

the adult sufferers do not seek help), under-recognition of

the problem (young children are often unable to articulate

their headache problem which can present in other ways).

We were able to demonstrate a reduction in headache

frequency and impact using simple interventions well

within the remit of general practitioners. Although 58% of

children had been seen previously for their headache by

their GP, their headache impact was still substantial.

Study strengths and limitations

This is the first practice-based study of the impact of head-

ache in children and was undertaken in a practice that

reflected the socio-economic profile of the UK. We can

make no claim about the effectiveness of our clinical inter-

vention as it was uncontrolled and may reflect a regression to

the mean. However, when evidence-based headache inter-

ventions are delivered to sufferers, the expectation is that

some will receive benefit. We also avoided any attempt at

diagnosing and managing psycho-social factors. The rela-

tionship between headache and psycho-social factors is

complex, contested and beyond the scope of this study.

Comparison with existing literature

The cohort of children we have identified sits between two

other studies that have reported using the PedMIDAS as an

Table 1 Characteristics of respondents

Respondents

(N = 74)

Did not attend

clinic appointment

(N = 25)

Attended

clinic appointment

(N = 49)

Seen in clinic and

returned final

questionnaire (N = 32)

Age (years) 12.5 ± 2.7 12 ± 2.6 12.7 ± 2.7 13 ± 2.9

Number of females (%) 39 (53) 12 (48) 27 (55) 18 (56)

Headache frequency

Less than one per month 5 (6%) 2 (8%) 3 (6%) 9 (28%)

1–6 per month 40 (54%) 15 (60%) 25 (51%) 18 (56%)

More than six per month 16 (23%) 4 (16%) 12 (25%) 3 (9%)

On more than 15 days a month 13 (17%) 4 (16%) 9 (18%) 2 (6%)

PedMIDAS (days in previous 3 month period

totally or partially affected by headache)

17.5 (33, 17.5, 10.0) 24.0 (40.0, 24.0, 10.0) 14.5 (31.0, 14.5, 10.0) 6.0 (10.5,6.0,3.0)

Table 2 Headache interventions delivered during the study. All

patients received dietary and lifestyle advice

Intervention Number of patients

Dietary/lifestyle advice only 3 (6%)

Paracetamol/ibuprofen with/without

domperidone

31 (63%)

Pizotifen 16 (33%)

Propranolol 3 (6%)

Amitriptyline 3 (6%)

Sumatriptan nasal spray 9 (18%)
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impact assessment. Of those most severely affected,

patients attending a US paediatric headache centre report

an average PedMIDAS of 44 days [10]. A recent Turkish

school survey of 7,700 children reported a migraine prev-

alence of 9.7%, with average PedMIDAS scores of

9.9 days in boys and 11.5 days in girls [17].

The reluctance to consult for headache that we report

has been confirmed in other studies. These suggest that

11–52% of children with headache do not seek medical

help [18, 19].

Although differences were not significant, the higher non-

headache consultation rate in our headache group compared

with matched controls may reflect other studies that suggest

that headache sufferers experience more somatic complaints,

lower general well-being and more physiologic anxiety than

headache free controls [20–22]. This highlights the impor-

tance of broader approaches to headache management such

as behavioural and psychological interventions in addition to

pharmacological therapies in patients with headache.

Implications for future research

This study has highlighted a number of areas for further

research. We need to explore why despite such high impact,

so few children with headache present to primary care, even

when invited to do so. Research is also needed to explore

the barriers that prevent GPs from delivering adequate care.

Conclusion

In conclusion, although our study has a number of weak-

nesses, we have demonstrated a significant unmet need in

the paediatric headache population that can be addressed

by interventions well within the capacity of general prac-

titioners. The headache impact we have identified is likely

to be an under estimate as the barriers to headache care that

have been identified in an adult population are likely to be

more prominent in the paediatric population who are less

able to articulate their problems and seek help.
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