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Abstract
Background: Headache sufferers in need of professional health care often do not utilize the care available, and
factors influencing headache-specific physician consultation are not yet understood. Objectives of this study are (1)
to assess self-reported headache-specific physician consultations and (2) to identify headache-related and
sociodemographic predictors.
Methods: Data of a random sample of the general population in Germany aged ≥14 years were analyzed (N =
2461). A multivariate binary logistic regression was conducted to identify a parsimonious model to predict physician
consultation.
Results: 50.7% of the participants with headache reported at least one headache-specific physician consultation
during lifetime. Of these, 53.6% had seen one, 26.1% two, and 20.3% more than two physicians because of their
headaches. The odds of physician consultation increased with the number of headache days per month (HDM)
[(reference HDM < 1) HDM 1–3 (OR = 2.29), HDM 4–14 (OR = 2.41), and HDM ≥15 (OR = 4.83)] and increasing
Headache Impact Test score (HIT-6) [(reference “no or little impact”) moderate impact (OR = 1.74), substantial impact
(OR = 3.01), and severe impact (OR = 5.08)]. Middle-aged participants were more likely to have consulted than
younger and older ones [(reference 14–34 years) 35–54 years (OR = 1.90), 55–74 years (OR = 1.96), ≥75 years (OR =
1.02)]. The odds of physician consultation among self-employed subjects were lower than among employed
manual workers (OR = 0.48). The living environment (rural versus urban) did not have an influence on the
consultation frequency.
Conclusion: The results indicate that apart from burden-related factors (headache frequency; headache impact),
health care utilization patterns are also influenced by patients’ occupational status and age. Further research is
needed to analyze whether the lower consultation rate means that the self-employed have a higher risk of
chronification or that they have more effective self-management strategies regarding headache.
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Introduction
The use of outpatient medical care by headache sufferers
is an essential prerequisite for correct diagnosis and initiation of effective treatment [1]. It is estimated that in
Europe only about 50% of headache sufferers in need of
professional health care (including general primary care,
headache specialists or specialized headache centers) actually receive it [2]. Health services research has shown
that, apart from need factors, health care utilization is
also dependent on individual and contextual determinants [3]. A theoretical framework for these determinants is provided by the Behavioral Model of Health
Services Use, developed by Andersen and Newman [4].
The core of this model contains three components: (1)
predisposing factors (sociodemographic characteristics
such as sex, age, education, work schedule, occupational
group, region of residence, marital status, health beliefs,
values), (2) enabling factors (resources that a person directly accesses in order to use health care, e.g. health insurance status, income, availability of medical services,
social support, accessibility of care), and (3) need factors
(perceived need for health care; evaluated need by professional assessments). In its fourth revision, the model
was extended by two additional factors: (4) outcome
(perceived and evaluated health status after care
utilization, satisfaction with medical treatment), and (5)
health care system. The revised version is also based on
the assumption of feedback loops between outcome on
the one hand and predisposing, enabling, need factors
and health service care utilization on the other [5, 6]
(see Fig. 1).
Headache research provides empirical evidence that
some of the need factors are significantly associated with
consulting behavior: 1) pain intensitiy [7–16], 2) number
of accompanying symptoms [8, 10, 14], 3) disabilities
from headache [7, 14, 17, 18], and 4) attack frequency
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[7, 13, 16, 18, 19]. The higher the burden of suffering,
the higher the likelihood of consulting a physician. However, only little is known about predisposing and enabling factors regarding people with headache. In their
review, Hunt and colleagues [20] considered 11 studies
with a focus on the association between sex and helpseeking for headache. They found that five studies reported a greater consultation rate for women than men,
whereas no study found a greater consultation rate for
men. However, summarizing their review, the authors
state that the findings were inconsistent and the studies
had considerable limitations (e.g., plurality of the definitions “headache” and “consulting”, different periods of
time, odds ratios adjusted for different variables). Regarding age, two studies showed an increase in physician
consultation with increasing age [10, 14], two studies reported a decrease with age [11, 18], and one study reported age-independence [8]. The findings on the
influence of marital status are also inconsistent [13, 14,
17]. Two studies from Asia reported higher consultation
rates in rural as compared to urban areas [10, 17]. The
empirical evidence for education as predictor is low [10,
11]. Professional characteristics have hardly been investigated so far. Only Lipton and colleagues [8], using data
from the 2009 American Migraine Prevalence and Prevention study, found no difference in the consultation behavior of migraine sufferers employed full-time or employed
part-time.
Overall, it appears that potential effects of predisposing and enabling factors to treatment-seeking behavior
due to headache in general are still largley unknown. It
should be noted that about half of the studies investigated US American samples [8, 13, 14, 16, 21–26]; in
Europe, treatment-seeking behavior among headache sufferers has been researched mainly in the UK [18, 27, 28]
and France [7, 9, 29, 30]. For Germany, there are only two

Fig. 1 Revised version of the Behavioral Model of Health Services Use: modified for persons with headache [5, 6]
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studies [12, 31]. Neither predisposing nor enabling factors
were analyzed in these studies.
The objectives of our study are (1) to assess selfreported headache-specific physician consultations in a
large, representative, population-based German sample
aged ≥14 years and (2) to to identify predictors that, in
addition to need factors, are associated with headachespecific physician consultation.

Methods
Participants

A random general population sample in Germany with
participants aged 14–94 years was investigated using a
cross-sectional questionnaire survey with face-to-face
contacts. Of a total of 4838 persons selected, 2510 took
part in the study (52%). Methods and reasons for nonparticipation were detailed previously [32]. A weighted
random sample was created based on an adjustment factor, the structure of which regarding age, sex, household
size, and population by federal state corresponds to that
of the German population. Evaluable data were available
from 2478 participants [32]. From the current analysis,
17 subjects were excluded due to missing answers regarding physician consultation. Thus, n = 2461 participants (weighted sample n = 2459) were entered into the
present analysis. Data were collected from September to
November 2016. All participants gave their written informed consent. The Ethics Committee of the Faculty of
Medicine, University of Leipzig, reviewed and approved
the study (297/16-ek).
Questionnaires

In the present study, the standardized questionnaire
about headache and headache treatment started with the
screening question “Did you have a headache during the
last 6 months?” Participants answering in the affirmative
were asked if they did ever consulted a physician (or
more than one) because of their headaches (yes/no). In
this way the lifetime physician consultation could be determined. If the answer was affirmative, participants
were asked to specify the number of physicians consulted. Furthermore, participants were asked to rate their
headache frequency on a five-point ordinal scale: (1) < 1
day per month; (2) 1–3 days per month; (3) 4–14 days
per month; (4) ≥ 15 days per month, but not daily; (5)
daily. For statistical analysis, the five categories were
summarized into four classes of headache days per
month (HDM): < 1 day per month, 1–3 days per month,
4–14 days per month, ≥ 15 days per month. The impact
of headache on daily life was assessed using the German
version of the Headache Impact Test (HIT-6) [33]. The
HIT-6 is a six-item, self-administered questionnaire with
three items assessing the impact of headache during the
past 4 weeks and three items without a specific time
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frame. Five response categories were given: “never”,
“rarely”, “sometimes”, “very often”, and “always”. The
total score can range from 36 to 78. Higher scores indicate
a greater impact of headaches on the ability to function on
the job, at school, at home and in social situations. The
HIT-6 grades four levels of headache impact: little or no
impact (< 50), moderate impact (50-55), substantial impact (56–59) and severe impact (> 59).
To identify potential predisposing and enabling predictors of headache-specific physician consultation, a standardized sociodemographic questionnaire was used to
assess the following parameters: age, sex, school education, work schedule, type of occupation and composition
of household. School education was summarized into
three classes: lower school education (school-leaving
qualification, lower secondary school qualification, secondary school qualification), higher school education
(qualification for university entrance), still in education.
Based on the work schedule categories, four classes were
formed: full-time (≥35 h per week), part-time (< 35 h per
week), pensioners, other (volunteers; temporarily absent
from work due to maternity or parental leave, unemployed, homemaker, in the education or training
process). Based on the Erikson–Goldthorpe–Portocarero
schema, the occupational groups were arranged in 18
categories and afterwards summarized into four classes:
employed manual workers, non-manual employees and
officials, self-employed persons, and others who had never
had a job [34]. According to Goldthorpe, employed manual workers have entered into a traditional employment
relationship in which work is performed in exchange for
wages [35]. Employed manual workers not only include
unskilled and semi-skilled workers, but also qualified
skilled workers, who are highly trained and bear corresponding responsibilities. Non-manual employees perform
predominantly commercial, higher technical, office or
managerial activities. Officials are appointed, employed,
and removed by the Public Sector Service and Loyalty
Law. Officials can range from ordinary civil service to
higher civil service. The self-employed can be divided into
freelancers and tradesmen. Generally, tradesmen are essentially free to organise their activities and determine
their working hours, and they are not bound by supervision. In contrast to employed manual workers, nonmanual employees, and officials, self-employed persons
are those who are not in an employment relationship with
an employer or company. Persons who never had a job
are homemakers or participants still in school education,
vocational training or at university. Another potential predictor, the residential environment, was classified into
rural and urban areas based on the sampling plan. A rural
region was defined as less than 20,000 inhabitants living in
a community that was neither close to large cities nor part
of a city-region or metropolitan area [36].

Müller et al. The Journal of Headache and Pain

(2020) 21:49

Statistical analysis

Two-tailed tests (Fisher’s exact test, Welch’s t test,
Pearson’s χ2 test) were used to test for differences between participants with and without headache-specific
physician consultation. Multiple comparisons were adjusted using the Holm-Bonferroni procedure [37]. This
method is a sequential approach to increasing the power of
statistical tests while keeping under control the familywise
type 1 error rate. The Holm-Bonferroni test is more
powerful than the simple Bonferroni correction and it is
recommended to be used by Schochet [38]. The recommendations by Agresti and Kateri [39] were applied to
analyze categorical variables. They suggest using adjusted
standardized residuals (standardized Pearson residual) to
evaluate the deviations of observed and estimated expected
frequencies. An adjusted residual exceeding 2 or 3 in absolute value indicates a rather unlikely deviation which can
be interpreted as significant. In the present analysis, deviations exceeding a value of 2 were considered significant. In
a second step, a multivariate binary logistic regression was
conducted to identify a parsimonious model to predict
physician consultation (yes/no). All variables associated
with headache-specific physician consultation (indicated by
a p value ≤.05) were simultaneously entered as predictors
in the equation. All statistical analyses were carried out
with the weighted data set and were performed using IBM
SPSS Statistics 24.

Results
The weighted 6-month prevalence of self-reporting
headache amounted to 38.6%. Of the participants with
headache, 50.7% reported having consulted a physician
during lifetime because of their headaches. Of these,
53.6% consulted one, 26.1% two, and 20.3% more than
two physicians.
Table 1 shows the sociodemographic and healthrelated characteristics of consulting and non-consulting
subjects with headache. Additionally, Fig. 2 shows the
frequency of using outpatient medical care among subjects reporting headache. Women sought medical advice
for their headache significantly more often than men.
Participants aged 14–34 years were under-represented
(adjusted residual: − 3.8) and those aged 55–74 years
were over-represented (adjusted residual: 2.5) among
consulters. There was also a significant association between consultation behavior and work schedule. It was
observed that those with a part-time schedule (adjusted
residual: 2.9) and pensioners (adjusted residual: 2.3) were
consulting significantly more than expected, while
participants with a full-time schedule (adjusted residual:
− 3.5) were consulting significantly less than expected.
Furthermore, there was a significant association between
consultation behavior and occupational group: selfemployed persons were less likely to consult a physician
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(adjusted residual: − 2.6) and employed manual workers
were over-represented (adjusted residual: 2.5). Employed
manual workers and self-employed persons did not differ in the 6-month prevalence of migraine, tension type
headache, cluster headache, and other headache (data
can be requested from the first author). Moreover, a significant association was found between consultation behavior and frequency of headache. This effect was due to
the smaller than expected numbers of participants with
HDM < 1 (adjusted residual: − 9.6) among consulters
and the increased numbers of participants with HDM
1–3 (adjusted residual: 4.2), HDM 4–14 (adjusted residual: 4.8), and HDM ≥15 (adjusted residual: 4.0). Finally, patients consulting a physician reported a higher
headache impact compared to non-consulters: Participants with no or little impact (HIT-6 scores: < 50) were
under-represented (adjusted residual: − 9.4) and those
with substantial impact (HIT-6 scores: 56–59) (adjusted
residual: 3.5) and severe impact (HIT-6 scores: > 59) (adjusted residual: 8.6) were over-represented. No differences were found for school education, composition of
household, and living environment.
The logistic regression analysis revealed four predictors remaining significant in the final equation: headache
frequency, headache impact, age, and occupation. Higher
frequency of headache, a higher impact of headache,
middle age and not being self-employed significantly increased the probability of a headache-specific physician
consultation. The overall significance of the model was χ2
(16, N = 932) = 190.76, p < .001 (Likelihood-Ratio-Test),
with one quarter of explained variance (Nagelkerke-R2 =
0.25). The detailed model is shown in Table 2.

Discussion
The study analyzed the consultation behavior concerning headache in a sample of the general population. 39%
of the population reported headaches in the last 6
months. Half of the headache-sufferers never consulted
a physician because of their headache. Higher frequency
of headache, a higher impact of headache, middle age
and not being self-employed significantly increased the
probability of a headache-specific physician consultation.
Importantly, self-employed subjects with headache were
less likely to consult a physician than employed manual
workers with headache.
Given a headache prevalence of 39% in our study,
about 20% of the German population aged 14 and older
consulted a physician during lifetime for this reason. No
other population-based studies with a comparable age
range were identified that examined the lifetime consultation rate of headache sufferers. Regarding specific headache diagnoses, the literature indicates differences: For
migraine, based on the higher burden, consultation rates
are usually higher, ranging from 46% to 86% [7–10, 17,
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Table 1 Sociodemographic and health-related characteristics of the study sample
Variable

Sex, n (%)

Total
sample
(N = 949)

Physician consultation
Yes
(N = 481)

No
(N = 468)

Men

358 (37.7)

162 (33.6)c

196 (41.9)

Women

592 (62.3)

320 (66.4)c

272 (58.1)

14–34 years

252 (26.6)

102 (21.2)

150 (32.1)

35–54 years

355 (37.4)

190 (39.5)

165 (35.3)

55–74 years

269 (28.3)

154 (32.0)

115 (24.6)

≥75 years

73 (7.7)

35 (7.3)

38 (8.1)

725 (76.6)

377 (78.5)

348 (74.5)

p value (adj.)d

.045a

(missings n = 0)
Age group, n (%)

.006b

(missings n = 0)
School education, n (%)

Lower education
Higher education

206 (21.8)

97 (20.2)

109 (23.3)

Still in school

16 (1.7)

6 (1.3)

10 (2.1)

Full-time

376 (40.0)

164 (34.5)

212 (45.6)

Part-time

177 (18.8)

107 (22.5)

70 (15.1)

Pensioners

218 (23.2)

125 (26.3)

93 (20.0)

Other

170 (18.1)

80 (16.8)

90 (19.4)

Employed manual workers

192 (20.6)

112 (23.9)

80 (17.2)

Employees / Officials

605 (64.8)

301 (64.2)

304 (65.5)

Self-employed persons

68 (7.3)

24 (5.1)

44 (9.5)

Persons who never had a job

68 (7.3)

32 (6.8)

36 (7.8)

Living together

745 (78.5)

385 (80.0)

360 (76.9)

Living alone

204 (21.5)

96 (20.0)

108 (23.1)

Rural

122 (12.9)

72 (15.0)

50 (10.7)

Urban

827 (87.1)

409 (85.0)

418 (89.3)

<1

360 (37.9)

111 (23.1)

249 (53.2)

1–3

399 (42.0)

234 (48.6)

165 (35.3)

4–14

145 (15.3)

100 (20.8)

45 (9.6)

≥15

45 (4.7)

36 (7.5)

9 (1.9)

No or little impact

395 (42.4)

132 (27.6)

263 (57.9)

Moderate impact

235 (25.2)

121 (25.3)

114 (25.1)

Substantial impact

109 (11.7)

73 (15.3)

36 (7.9)

Severe impact

193 (20.7)

152 (31.8)

41 (9.0)

.52b

(missings n = 3)
Work schedule, n (%)

.002b

(missings n = 6)
Occupational group, n (%)

.045b

(missings n = 12)
Composition of household, n (%)

.52a

(missings n = 0)
Residential environment, n (%)

.163a

(missings n = 0)
Headache days per month (HDM), n (%)

< .001b

(missings n = 0)
Adverse headache impact (HIT-6), n (%)

(missings n = 16)
Weighted random sample; hrs/wk., hours per week
a
Fisher’s exact test
b
Pearson’s χ2test
c
Please note that the sum of men and women among consulters slightly deviates from the overall number because the weighted data
d
Adjusted p values based on the Holm-Bonferroni method

< .001b
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Fig. 2 Frequency (in %) of using outpatient medical care among subjects reporting headache (weighted random sample; adjusted p values
based on the Holm-Bonferroni method)

23, 40–42] compared to tension-type headache (TTH)
ranging from 16% to 45% [17, 40, 41, 43]. Regarding the
Behavioral Model of Health Services Use, frequency and
impact of headache were identified as two need factors,
and age and occupation as two predisposing factors associated with headache-specific physician consultation.
The finding regarding the frequency of headache - the
more days with headaches per month the greater the
likelihood of consulting a physician - is well in line with
the study by Wang et al. [10]. They reported a higher
likelihood of physician consultation by headache sufferers with a headache frequency of 2 days per week
compared to those with less than 1 day per week.
Additionally, the likelihood of a consultation increases
with increasing headache impact (as measured by HIT-6).
This association was also found in population-based studies conducted in France [7], China [17] and Germany [12].

We assume that headache impact is influenced by the duration of attacks, their intensity and the numbers of symptoms. Furthermore, the negative or positive reactions
headache sufferers experience from their social environment may moderate the association between headache
and headache impact [44].
The finding that consultation was more likely with increasing age, particularly up to 74 years, is consistent
with other studies regarding both lifetime consultation
[14] and consultation within the last 12 months [10].
One likely reason is the increasing frequency of migraine
attacks with age and therefore also an increase in
chronic migraine [45, 46]. Furthermore, since the lifetime prevalence of medical consultations for headache
was collected, it is rather trivial that the overall consultation rate increased with age. However, it has been
shown that participants older than 74 years of age
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Table 2 Factors associated with physician consultation: Logistic
regression analysis
Variable (Reference)

OR

95% CI

p value
< .001

Headache days per month
(HDM) (< 1a)
1–3

2.29

1.65–3.19

< .001

4–14

2.41

1.49–3.89

< .001

≥ 15

4.83

2.02–11.6

< .001

Adverse headache impact
(HIT-6) (No or little impacta)

< .001

Moderate impact

1.74

1.22–2.48

.002

Substantial impact

3.01

1.84–4.92

< .001

Severe impact

5.08

3.21–8.04

< .001

1.00

0.70–1.41

.98

Sex (Malea)
Women
Age group (14–34 yearsa)

.003

35–54 years

1.90

1.25–2.83

.002

55–74 years

1.96

1.19–3.24

.008

≥ 75 years

1.02

0.46–2.29

Work schedule (Part-timea)

.96
.20

Full-time

0.71

0.46–1.10

.13

Pensioners

1.00

0.56–1.79

.99

Other

0.60

0.34–1.06

Occupational group
(Employed manual workersa)

.076
.033

Employees / Officials

0.69

0.46–1.03

.067

Self employed persons

0.48

0.24–0.92

.027

Persons who never had a job

1.40

0.65–2.99

.39

Weighted random sample; OR odds ratio, CI confidence interval
a
reference; HIT-6, Headache Impact Test, range 6–78, higher score indicates a
greater impact of headaches on the ability to function on the job, at school, at
home and in social situations

consulted a physician less frequently than participants
aged 55-74 years. Besides a possible recall bias, this
could be due to a cohort effect: it is possible that older
cohorts had less awareness of headache treatment than
younger cohorts, or headache may have a lower priority
in the older cohort than in younger ones.
Somewhat surprising is that the consultation rate in
rural areas were not lower than in urban areas, although
there is a public discussion in Germany in the recent
years about the deficit in medical care in rural areas. In
regard of the frequency of consultation for headache
seems to be evident deficit.
Lastly, our study revealed a novel finding regarding the
occupational status. Compared to employed manual
workers, self-employed people were less likely to utilize
medical care regarding their headaches. This result is
consistent with the findings of Stephan and Roesler [47].
For German self-employed people, the authors reported
fewer physician consultations and fewer sick days
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compared to employees. From our point of view, there
are two possible explanations for the lower physician
consultation among the self-employed. I) Self-employed
persons may be less willing than other occupational
groups to take the sick role. Self-employed persons often
report higher work motivation and higher work load, including longer and more irregular working hours compared to regular employees, as well as an “always on”
work culture [47–50]. We assume that some stressors
typically associated with self-employment may explain
our findings, such as hours worked per week, business
responsibilities, stronger dependency on clients, fewer
options to delegate work and the need to avoid loss of
earnings. These are occupational risks known to reduce
the likelihood of utilizing outpatient medical care [48].
II) Furthermore, we assume structural variables as provided by the German health care system to influence
health behavior. In Germany, it is required by law to
have some form of health coverage, whether statutory or
private. Every German has to pay health insurance in
person in one way or another, which applies to selfemployed persons, too. At the time of our survey 2016,
about 87% of the Germans were covered by the statutory
health insurance, 11% were privately insured, and 2%
were covered by the state [51]. While almost all
employed manual workers are covered by statutory
health insurance, this only affects about 56% of the selfemployed [52]. We identified several reasons, why a
physician consultation might have negative consequences for self-employed persons, which do not occur
with employed manual workers. First, employed manual
workers on sick leave have the right to claim daily sickness benefit paid by their employer from the first day of
illness until the sixth week of illness. However, selfemployed persons covered by the statutory health insurance are not entitled to sickness benefit in their first 6
weeks of illness. They only receive sickness benefit from
the health insurance from the seventh week of illness.
We assume that these differences between the statutory
insurance of employed manual workers and selfemployed persons may result in different consultation
behavior. The risk of loss of earnings during sick leave is
only covered for manual workers although self-employed
persons have a higher financial burden than employed
workers. Second, 44% of self-employed persons are privately insured. That means, that non-use of insurances is
more likely to be rewarded, compared to statutory
insurances.
With recourse to the rational choice theory, we suspect that the lower number of consultants among selfemployed persons is also due to the fact that selfemployed persons estimate the cost-benefit relation of
consulting a physician for a headache differently. Their
benefits (diagnosis, effective treatment, symptom relief,
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medical advice) might be less likely to match their costs
(loss of earnings during the consultation; loss of earnings
during sick leave, cost of the treatment) when compared
to employed manual workers [53].
Strengths and limitations

The present study has several strengths. First, the analysis stems from current data on the utilization of outpatient medical care from a respresentative German
sample. Second, our sample covered a wide age range including older and old participants. As a result, we were
able to show an inverted U-shaped association between
age and physician consultation. Third, unlike in a majority of previous studies, we have considered not only
need-related, but also predisposing factors as potential
predictors of physician consultation. We are the first
who were able to show that consultation patterns are
also influenced by patients’ occupational status.
However, several limitations apply. First, only retrospective self-reported data regarding physician consultation were analyzed, which can be influenced by recall
bias. Second, we have no indications of the quality of the
health advice during the consultations. Third, unlike the
question about physician consultation, which concerned a
lifetime period, the question about occupational group related to the time of data collection. Therefore, it cannot be
excluded that the occupational group is not the same at
the time of the consultation and the time of the data collection. Fourth, results obtained from a German sample
may not be generalizeable to other countries and different
health care systems. In Germany, there are office-based
general practitioners and specialists working in private
practice. About 87% of the German population have statutory health insurance and can freely choose their physicians within the statutory health-insurance system
without prior referral [51]. It is to be expected that consultation rates will be significantly lower in countries with
a higher proportion of privately insured or uninsured persons [3]. Fifth, low health care utilization of self-employed
persons could also be the result of an over-utilization by
manual workers seeking sick leave or there is an different
motivational status of the self-employed. Sixth, in our analysis we did not differentiate between types of headaches
(e.g. migraine, TTH). Seventh, the consultation behavior
may also be influenced by the occurrence of comorbid disorders. Unfortunately no data were available to prove this
hypothesis. Eighth, self-reports did not distinguish between different healthcare providers, e.g. general practitioners or emergency departments. Although it is known
that headache is a common reason to visit the emergency
department, little is known about sociodemographic and
health-related characteristics of headache sufferers using
an emergency department [54, 55]. Last, the group of selfemployed persons is in itself heterogeneous regarding
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income, professional qualification, inherent business risks
and the number of employees.

Conclusion
The 6-month prevalence of self-reported headache in
the German population is 39%. Only half of the headache sufferers ever consult a physician because of their
headache. In addition to the expected need factors (frequency and impact of headache), the occupational status
also impacted the consultation behavior. However, the
reasons for the lower use of outpatient medical care
among self-employed persons remain unclear. More research is needed to analyze whether self-employed persons have a higher risk of chronification or medication
overuse headache (MOH) or whether they have more effective self-management strategies regarding headache.
Physicians, in particular general practitioners, should be
aware of the different headache-related consultation
rates among the occupational groups. Non-headache related consultations of self-employed people could be
used as an opportunity to assess the individual risk of
chronification and MOH.
Abbreviations
HDM: Headache days per month; HIT-6: Headache Impact Test;
MOH: Medication overuse headache; TTH: Tension-type headache
Acknowledgements
We would like to thank all participants of this study.
Authors’ contributions
CG, TJ, PK, AS and SF contributed conception of the study. BM performed
the statistical analysis. BM and OR wrote the first draft of the manuscript. BM,
TD, CG, TJ, PK, RR, OR, AR, SF and AS reviewed and edited the manuscript. All
authors approved the final version of the manuscript.
Funding
This is a research project of the German Migraine and Headache Society
(DMKG e.V., http://dmkg.de/).
Availability of data and materials
The dataset generated and analyzed during this study is available from the
corresponding author on reasonable request.
Ethics approval and consent to participate
The Ethics Committee of the Faculty of Medicine, University of Leipzig
reviewed and approved the study (297/16-ek). All participants gave their
written informed consent.
Consent for publication
Not applicable
Competing interests
TD has received honoraria for consulting and lectures within the past 3 years
from Hormosan Pharma, Novartis Pharma, and TEVA. CG has received
honoraria for consulting and lectures within the past 3 years from Allergan
Pharma, Bayer vital, Boehringer Ingelheim Pharma, Cerbotec, Desitin
Arzneimittel, electroCore, Grünenthal, Hormosan Pharma, Lilly Germany,
Novartis Pharma, Ratiopharm, Reckitt Benckiser, Sanofi Aventis, and TEVA. TJ
has received honoraria for consulting and lectures from Allergan Pharma,
Autonomic Technologies, Desitin Arzneimittel, Lilly Germany, Novartis
Pharma, and TEVA. PK has received honoraria for consulting and lectures
from Novartis Pharma and Shire. RR has received honoraria for consulting
and lectures within the past 3 years from Allergan Pharma, Hormosan

Müller et al. The Journal of Headache and Pain

(2020) 21:49

Pharma, Novartis Pharma, Lilly Germany, and TEVA. AS has received
honoraria for consulting and educational lectures from Allergan Pharma,
Bayer, Desitin Arzneimittel, electroCore, Lilly Germany, Novartis Pharma,
Sanofi Aventis, and TEVA. SF has received honoraria for consulting and
lectures within the past three years from Allergan Pharma, Astra Zeneca,
Hormosan Pharma, Lilly Germany, Novartis Pharma, Sanofi Aventis, and TEVA.
Author details
1
Institute of Medical Psychology and Medical Sociology, University Medicine
Rostock, Gehlsheimer Str. 20, D-18147 Rostock, Germany. 2Department of
Psychiatry and Psychotherapy, University Hospital Tübingen, Tübingen,
Germany. 3LEAD Graduate School & Research Network, University of
Tübingen, Tübingen, Germany. 4Migraine and Headache Clinic Königstein,
Königstein, Germany. 5Department of Neurology, University Medicine Center
Rostock, Rostock, Germany. 6Clinic for Child and Adolescent Psychiatry,
University Medicine Rostock, Rostock, Germany. 7Department of Neurology,
Ludwig Maximilian University of Munich, Munich, Germany.
Received: 29 November 2019 Accepted: 19 March 2020

References
1. Bigal ME, Krymchantowski AV, Lipton RB (2009) Barriers to satisfactory
migraine outcomes. What have we learned, where do we stand? Headache
49(7):1028–1041
2. Steiner T, Antonaci F, Jensen R, Lainez M, Lanteri-Minet M, Valade D (2011)
Recommendations for headache service organisation and delivery in
Europe. J Headache Pain 12(4):419–426
3. Babitsch B, Gohl D, von Lengerke T (2012) Re-revisiting Andersen’s
behavioral model of health services use: a systematic review of studies from
1998–2011. GMS Psycho-Social-Medicine 9:1-15.
4. Andersen R, Newman JF (1973) Societal and individual determinants of
medical care utilization in the United States. Milbank Memorial Fund Q
Health Soc. 51(1):95–124
5. Andersen RM (1995) Revisiting the behavioral model and access to medical
care: does it matter? J Health Soc Behav 36(1):1–10
6. Andersen RM, Davidson PL, Baumeister SE (2007) Improving access to
care in America. Changing the US health care system: key issues in
health services policy and management 3a edición. Jossey-Bass, San
Francisco, pp 3–31
7. Lantéri-Minet M, Massiou H, Nachit-Ouinekh F, Lucas C, Pradalier A, Radat F
et al (2007) The GRIM2005 study of migraine consultation in France I.
determinants of consultation for migraine headache in France. Cephalalgia.
27(12):1386–1397
8. Lipton R, Serrano D, Holland S, Fanning K, Reed M, Buse D (2012) Barriers to
the diagnosis and treatment of migraine: effects of sex, income, and
headache features. Headache 53(1):81–92
9. Lucas C, Chaffaut C, Artaz M, Lanteri-Minet M (2005) FRAMIG 2000:
medical and therapeutic management of migraine in France.
Cephalalgia. 25(4):267–279
10. Wang SJ, Fuh J, Young Y, Lu S, Shia B (2001) Frequency and predictors of
physician consultations for headache. Cephalalgia. 21(1):25–30
11. Lavados P, Tenhamm E (2001) Consulting behaviour in migraine and
tension-type headache sufferers: a population survey in Santiago, Chile.
Cephalalgia 21(7):733–737
12. Albers L, Straube A, Landgraf MN, Filippopulos F, Heinen F, von Kries R
(2015) Migraine and tension type headache in adolescents at grammar
school in Germany–burden of disease and health care utilization. J
Headache Pain 16(1):52
13. Linet MS, Celentano DD, Stewart WF (1991) Headache characteristics
associated with physician consultation: a population-based survey. Am J
Prev Med 7(1):40–46
14. Lipton R, Stewart W, Simon D (1998) Medical consultation for migraine:
results from the American migraine study. Headache 38(2):87–96
15. Lipton RB, Stewart WF, Liberman JN (2002) Self-awareness of migraine:
interpreting the labels that headache sufferers apply to their headaches.
Neurology. 58(9 suppl 6):S21–SS6
16. Lipton R, Scher A, Kolodner K, Liberman J, Steiner T, Stewart W (2002)
Migraine in the United States epidemiology and patterns of health care use.
Neurology. 58(6):885–894

Page 9 of 10

17. Liu R, Yu S, He M, Zhao G, Yang X, Qiao X et al (2013) Health-care utilization
for primary headache disorders in China: a population-based door-to-door
survey. J Headache Pain 14(1):47
18. Thomas E, Boardman H, Ogden H, Millson D, Croft P (2004) Advice and care
for headaches: who seeks it, who gives it? Cephalalgia. 24(9):740–752
19. Silberstein SD, Lee L, Gandhi K, Fitzgerald T, Bell J, Cohen JM (2018)
Health care resource utilization and migraine disability along the
migraine continuum among patients treated for migraine. Headache.
58(10):1579–1592
20. Hunt K, Adamson J, Hewitt C, Nazareth I (2011) Do women consult more
than men? A review of gender and consultation for back pain and
headache. J Health Serv Res Policy 16(2):108–117
21. Diamond S, Bigal ME, Silberstein S, Loder E, Reed M, Lipton RB (2007)
Patterns of diagnosis and acute and preventive treatment for migraine in
the United States: results from the American Migraine Prevalence and
Prevention study: CME. Headache 47(3):355–363
22. Lipton R, Bigal M, Diamond M, Freitag F, Reed M, Stewart W et al (2007)
Migraine prevalence, disease burden, and the need for preventive therapy.
Neurology. 68(5):343–349
23. Lipton R, Scher A, Steiner T, Bigal M, Kolodner K, Liberman J et al (2003)
Patterns of health care utilization for migraine in England and in the United
States. Neurology. 60(3):441–448
24. Lipton RB, Diamond S, Reed M, Diamond ML, Stewart WF (2001) Migraine
diagnosis and treatment: results from the American migraine study II.
Headache 41(7):638–645
25. Rokick LA, Holroy KA (1994) Factors influencing treatment-seeking behavior
in problem headache sufferers. Headache 34(7):429–434
26. Celentano DD, Linet MS, Stewart WF (1990) Gender differences in the
experience of headache. Soc Sci Med 30(12):1289–1295
27. Latinovic R, Gulliford M, Ridsdale L (2006) Headache and migraine in
primary care: consultation, prescription, and referral rates in a large
population. J Neurol Neurosurg Psychiatry 77(3):385–387
28. Laughey W, Holmes W, MacGregor A, Sawyer J (1999) Editors. Headache
consultation and referral patterns in one UK general practice. Cephalalgia
19(4):328–329
29. Lantéri-Minet M, Valade D, Geraud G, Chautard M, Lucas C (2005) Migraine and
probable migraine–results of FRAMIG 3, a French nationwide survey carried
out according to the 2004 IHS classification. Cephalalgia. 25(12):1146–1158
30. Lucas C, Géraud G, Valade D, Chautard MH, Lantéri-Minet M (2006)
Recognition and therapeutic management of migraine in 2004, in France:
results of FRAMIG 3, a French nationwide population-based survey.
Headache 46(5):715–725
31. Radtke A, Neuhauser H (2012) Low rate of self-awareness and medical
recognition of migraine in Germany. Cephalalgia. 32(14):1023–1030
32. Müller B, Dresler T, Gaul C, Glass Ä, Jürgens TP, Kropp P et al (2019) More
attacks and analgesic use in old age: self-reported headache across the
lifespan in a German sample. Front Neurol 10:1000
33. Kosinski M, Bayliss M, Bjorner J, Ware J, Garber W, Batenhorst A et al (2003)
A six-item short-form survey for measuring headache impact: the HIT-6™.
Qual Life Res 12(8):963–974
34. Erikson R, Goldthorpe JH (1992) The constant flux: a study of class mobility
in industrial societies: Oxford University press, USA
35. Goldthorpe JH, McKnight A (2006) The economic basis of social class.
Mobility Inequality:109–136
36. Löffler U, Behrens K, von der Heyde C (2014) Die Historie der ADMStichproben. In: ADM (ed) Stichproben-Verfahren in der
Umfrageforschung Eine Darstellung für die Praxis 2. Auflage ed.
Springer VS, Wiesbaden, pp 67–84
37. Holm S (1979) A simple sequentially rejective multiple test procedure.
Scand J Stat:65–70
38. Schochet PZ (2008) Technical Methods Report: Guidelines for Multiple
Testing in Impact Evaluations. NCEE 2008–4018. National Center for
Education Evaluation and Regional Assistance
39. Agresti A, Kateri M (2011) Categorical data analysis: springer
40. Rasmussen BK, Jensen R, Olesen J (1992) Impact of headache on sickness
absence and utilisation of medical services: a Danish population study. J
Epidemiol Community Health 46(4):443–446
41. Edmeads J, Findlay H, Tugwell P, Pryse-Phillips W, Nelson R, Murray T (1993)
Impact of migraine and tension-type headache on life-style, consulting
behaviour, and medication use: a Canadian population survey. Can J Neurol
Sci 20(2):131–137

Müller et al. The Journal of Headache and Pain

(2020) 21:49

42. Lampl C, Buzath A, Baumhackl U, Klingler D (2003) One-year prevalence of
migraine in Austria: a nation-wide survey. Cephalalgia. 23(4):280–286
43. Radtke A, Neuhauser H (2009) Prevalence and burden of headache and
migraine in Germany. Headache 49(1):79–89
44. Malone CD, Bhowmick A, Wachholtz AB (2015) Migraine: treatments,
comorbidities, and quality of life, in the USA. J Pain Res 8:537
45. Lipton RB (2011) Chronic migraine, classification, differential diagnosis, and
epidemiology. Headache 51:77–83
46. Martins KM, Bordini CA, Bigal ME, Speciali JG (2006) Migraine in the elderly:
a comparison with migraine in young adults. Headache 46(2):312–316
47. Stephan U, Roesler U (2010) Health of entrepreneurs versus employees in a
national representative sample. J Occup Organ Psychol 83(3):717–738
48. Hagqvist E, Toivanen S, Bernhard-Oettel C (2018) Balancing work and life
when self-employed: the role of business characteristics, time demands, and
gender contexts. Soc Sci 7(8):139
49. Landstad BJ, Hedlund M, Vinberg S (2017) How managers of small-scale
enterprises can create a health promoting corporate culture. Int J
Workplace Health Manag 10(3):228–248
50. Hagqvist E, Toivanen S, Vinberg S. The gender time gap: Time use among
self-employed women and men compared to paid employees in Sweden.
Time Soc. 2016:0961463X16683969
51. Bundesamt AS (2017). Statistisches Jahrbuch, 2017: Deutschland und
Internationales: Wiesbaden, Statistisches Bundesamt
52. Bundesamt A. S. (2016) Sozialleistungen. Angaben zur Krankenversicherung
(Ergebnisse des Mikrozensus): Wiesbaden, Statistisches Bundesamt
53. Goldthorpe J (1998) Rational action theory for sociology. Br J Sociol 49:
167–192
54. Doretti A, Shestaritc I, Ungaro D, Lee J-I, Lymperopoulos L, Kokoti L, et al.
Headaches in the emergency department–a survey of patients’
characteristics, facts and needs. The journal of headache and pain. 2019;
20(1):100
55. Vo P, Fang J, Bilitou A, Laflamme AK, Gupta S. Patients’ perspective on the
burden of migraine in Europe: a cross-sectional analysis of survey data in
France, Germany, Italy, Spain, and the United Kingdom. The journal of
headache and pain. 2018;19(1):82

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

Page 10 of 10

