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ARTICLE INFO ABSTRACT

Keywords: Background and purpose: This prospective observational study aimed to investigate the effects of an inter-
Headache disciplinary multimodal integrated care program in patients with chronic migraine and/or tension-type head-
Integrated care ache.

Migraine

Materials and methods: Patients (n = 158) underwent inpatient, outpatient and/or semi-stationary treatment
including conventional as well as complementary headache treatment. Headache frequency was defined as the
primary outcome; secondary outcomes included pain (VAS, PPS), medication use, quality of life (SF-36), func-
tion (HDI, PSFS), depression and anxiety (HADS), and pain self-efficacy (PSEQ).

Results: Headache frequency decreased from 17.0 = 8.8 days/month at treatment start to 11.4 * 9.2at
treatment end and to 10.6 + 9.3 at 6-month follow-up (p < 0.001). All other outcome measures also improved
across the course of the study (all p < 0.001).

Conclusions: An integrated care approach based on integrative medicine improved headache symptoms and
functioning in patients with chronic migraine and/or tension-type headache. Interdisciplinary multimodal

treatment approaches seem to adequately address the specific treatment needs of headache patients.

1. Introduction

Chronic headache is one of the most common disorders of the ner-
vous system and is characterized by the presence of cephalic pain for at
least fifteen days per month, over a period of more than 3 months [1].
The most common types within this collective are migraine (with or
without aura) and tension-type headache (TTH). The global mean
prevalence rates are reported to be 47% for all chronic headaches, 38%
for TTH, 10% for migraine, and 3%-6% for chronic daily headache
(CDH) [2-4]. However, prevalence strongly differs between countries
([41). While migraine episodes are characterized by the appearance of
moderate to severe unilateral pulsating headache, tension-type head-
ache episodes are often stress related or associated with musculoske-
letal problems in the neck. Severe headache attacks can be associated
with several side effects, such as nausea, and can last from hours to days
and often lead to reduced work quality or inability to work [5]. Med-
ication-overuse headache affects 1% of the worldwide population [6].

Underestimated, underrecognized and undertreated headaches
cause great individual suffering, impaired quality of life and

socioeconomic impact. Headache disorders are currently the sixth
leading cause of disability worldwide (based on years lived with dis-
ability) [7,8]. In the United States of America, migraine alone causes up
to 86.5 million lost workdays annually, and related thereto an indirect
annual cost of US$9.3 billion [9]. In addition to the physiological im-
pairments, the psychological, social, and economic implications of
headache are therefore substantial.

The common conventional therapy consists of a combination of
nonsteroidal anti-inflammatory drugs and triptans; opioids, barbitu-
rates, and ergots are also used [10,11]. A frequent use can induce
medication-overuse headache, which is also a leading cause of dis-
ability worldwide [8]. So new and different therapy options are ur-
gently needed. A medical prophylaxis such as propranolol, metoprolol,
nadolol, amitriptyline, or nortriptyline is also available [10,12].

Besides the conventional medical care, our Department of Internal
and Integrative Medicine offers several evidence-based therapy options
for migraine and tension-type headaches. Traditional European and
Chinese Medicine procedures (such as acupuncture or cupping) are
combined with stress management approaches and lifestyle
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modification by means of mind-body medicine within the integrated
care [13-18]. Offering integrated headache care in other settings has
been shown to be an effective way to reduce the headache frequency
[19]. Nevertheless complementary therapies are for the most part not
taken into consideration for the treatment of patients with headache.

The aim of this prospective observational study was to investigate
the effect of the integrated care regarding headache symptoms, quality
of life, coping with the disease and self-efficacy of patients with mi-
graine and chronic tension-type headaches.

2. Materials and methods
2.1. Design and patients

This prospective observational study was conducted at a
Department for Internal and Integrative Medicine, established in 1999
to treat patients with chronic internal and pain diseases. Patients who
were over 18 years old, insured with one of two large German statutory
health insurances, and diagnosed with migraine and/or tension-type
headaches for at least 6 months were eligible for integrated care.
Diagnoses had to be made by a neurologist according to ICD-10 criteria;
serious causes for headache had to have been excluded by medical
imagining.

In addition to the ICD-10 diagnostic criteria, patients were required
to suffer from headache requiring acute treatment at least five days per
month. Additionally, patients were required to either take analgesic
drugs that can themselves elicit headache (no specific dose or frequency
defined) and/or to take at least 10 triptans per month. Patients with an
additional diagnosis of medication overuse headache were eligible.
Referred by specialists or general practitioners to the Department of
Internal and Integrative Medicine, patients first had to keep a 30 days
headache and medication diary, before running through detailed di-
agnostics, including medical history, circumstances and social sphere. A
detailed consultation gave them an overview of available treatment
options, including complementary therapies. Patients who expressed an
interest to undergo integrative care and who were motivated to parti-
cipate, were then enrolled into the program. Written informed consent
was obtained. The individual treatments were based on the patients’
special needs.

Outcome measures were gathered at admission, at discharge and six
months after the end of the treatment. Collected data included head-
ache frequency, drug use (in particular triptans), pain intensity, head-
ache-related disability, quality of life, anxiety/depression and self-effi-
cacy.

The study was approved by the ethics committee of the local
University Hospital (approval number: 11-4749) prior to patient re-
cruitment. All patient gave oral and written informed consent before
being included. The study was registered retrospectively at
clinicaltrials.gov (NCT03503734; registered 11 April 2018; first parti-
cipant enrolled 18 August 2011).

2.2. Intervention

The treatment could be realized on an inpatient, outpatient and/or
day care basis, according to the severity level of illness and co-
morbidities (Fig. 1). The integrated care model has been described in
detail elsewhere [18]. Patients’ treatment regimens were based on their
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individual needs. The course if the treatment was determined by the
treating physician in consultation with the patient.

The inpatient treatment took place at the Department of Internal
and Integrative Medicine. The stay was slated for 14 days. The treat-
ment was geared on the patients' individual needs. First examination
was for that reason a detailed collection of patients' history, obtained by
different skilled medical staff (nurses, physicians, mind-body-medicine
therapists). Conventional diagnostic of headaches was carried out, just
as interventional medical approaches: physiotherapy and com-
plementary techniques. Traditional medicine was used in the form of
Traditional Chinese Medicine, acupuncture and many more. Classical
naturopathy was realized as hydrotherapy, thermotherapy, manual
therapy, massage, phytotherapy, exercise, nutritional therapy and
fasting. Mind-body-medicine sessions were integrated into the inpatient
stay. Patients learned to achieve a health promoting lifestyle by means
of exercise, diet, stress-reduction and self-help. The active participation
of patients in their care should be increased. Mind-body-medicine
therapy sessions were based on Harvard Medical School's Benson-Henry
Institute for Mind/Body Medicine Program [20] and the University of
Massachusetts' Mindfulness-Based Stress Reduction Program [21].
Cognitive restructuring as element of cognitive behavioral therapy
aimed to improve coping strategies and to maintain newly acquired
skills and health promoting lifestyle.

Day care could follow the inpatient stay or could be applied as sole
therapy. As part of the standard care provided at the Department for
Internal and Integrative Medicine, it occurred at a semi-residential
clinic for 6h once a week over a total of 10 weeks. Aim of this 60 h
program was to consolidate lifestyle changes and coping strategies
[22]. Days started with a short program of activating exercises, ex-
tended by yoga, qigong or tai chi to help improving self-awareness and
self-regulation. Medical rounds with a physician trained in integrative
medicine were integral part of each session. Further agenda items were
physical exercises, Mediterranean diet and relaxation training based on
progressive muscle relaxation according to Jacobson [23], the body
scan and mindfulness meditation [24]. Patients were encouraged to
practice relaxation training at home with the use of manuals or CDs. An
important element of the semi-stationary treatment was learning coping
strategies. To improve the learning success background information
about stress and stress-reactions were taught. Through the introduction
to mindfulness, patients learned to act mindful during daily activities,
especially when dealing with emotional distress or pain. Self-help
strategies and self-treatments were introduced, including cataplasms,
phytotherapy, cupping massage, acupressure and hydrotherapy. With
the help of cognitive behavioral therapy approaches, irrational and
maladaptive patterns of perception, communication, judgement and
social interaction were identified to improve self-perceptive and self-
responsible attitudes and behavior [25]. Follow-up meetings aimed to
keep up the health-promoting lifestyle changes.

The outpatient treatment was delivered in the Department's out-
patient ward. It consisted of acupuncture, cupping, hydrotherapy and
massages as well as nutritional counseling. The patients could ad-
ditionally be offered one-to-one mind-body-medicine interventions,
where the focus especially was on improving the patients' knowledge of
their disease, so that they could better handle the headaches and avoid
triggers, improving stress management skills and encouraging reflec-
tion.

For patients with an additional diagnosis of medication overuse

Fig. 1. Flowchart of the integrated headache care pro-
gram.
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headache, an inpatient medication withdrawal was a mandatory part of
the integrated care. For patients without such a diagnosis, their medi-
cation as prescribed by their neurologist was not changed or was re-
duced during the course of treatment, when headache symptoms were
reduced.

2.3. Outcome measures

Outcome measures were collected at treatment start, treatment end
and at a 6-month after the end of treatment. At each assessment point,
patients documented their headache frequency (days per month) and
the use of analgetics and triptans per month in a 28-day headache diary.
Analgesics’ use was recalculated as defined daily doses [26]; triptans
use as days/month. Diaries were completed the four weeks prior to the
start of the treatment, the four weeks following the end of treatment
and at weeks 19-22 after the end of treatment. Change in headache
frequency during the study period was defined as the primary outcome.

During visits at the department, pain intensity and pain bother-
someness were assessed using visual analog scales (VAS) [27]. Further
data were collected using standardized questionnaires. The Pain Per-
ception Scale (PPS) assesses affective and sensory pain on 24 items
[28]. The short form health survey (SF-12) measures the patients'
health-related quality of life by two principle component scales (mental
and physical); a high score indicates a high quality of life [29]. The
Headache Disability Inventory (HDI) assessed how the headache in-
fluences patients’ everyday life. Emotional and functional values are
considered [30]. The Hospital Anxiety and Depression Scale (HADS)
measures anxiety and depression and is specifically designed for patient
populations with physical illness [31]. In the Patient-specific Functional
Scale (PSFS) patients are requested to identify important daily life ac-
tivities they are unable to perform because of their disease [32]. The
Pain Self-Efficacy Questionnaire (FESS) assesses the confidence of
chronic pain patients to be able to follow their daily activities while
being in pain. A high score is in favor of a high self-efficacy [33].

2.4. Sample size calculation and statistical analysis

The required sample size was calculated a priori using G-Power
software (Version 3.0.10); the study was powered to detect a clinical
relevant reduction in headache frequency. A 50% reduction in head-
ache frequency commonly is regarded as clinically relevant. Assuming a
mean headache frequency of 12 days per month [34] and a standard
deviation of 20 a two-sided, level 5% t-test requires a total of 119 pa-
tients to detect 6-day reduction with a statistical power of 90%. Ac-
counting for a potential loss of power because of a maximum of 20%
dropouts (estimated based on clinical experience), it was planned to
include at least 150 patients in this trial.

Differences between patients completing the study and those
dropping out early in sociodemographic and clinical characteristics at
admission were analyzed using independent sample t-tests or Chi-
squared tests as appropriate.

Outcomes were analyzed in the per-protocol analysis by univariate
repeated-measures analyses of variance with ‘time’ (pre, post, follow-
up) as within-group factor. The analysis including only patients that
completed all 3 measurements. Patients who did not complete one or
more of the three measurements were excluded from the statistical
analysis. Changes from baseline to the end of treatment and to follow-
up and from end of treatment to follow-up were analyzed by post hoc
tests using Bonferroni corrections for multiple testing.

The proportion of patients with a clinically meaningful reduction of
at least 50% in headache frequency was further compared between the
different headache diagnoses (migraine, tension-type headache, both)
by means of Chi-squared tests. The same analyses were done for pa-
tients reaching a reduction of at least 25% in headache frequency.

Independent predictors of reaching a clinically meaningful reduc-
tion of at least 50% or at least 25% in headache frequency were further
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identified using multiple logistic regression analyses. The following
sociodemographic predictors were considered: age (categories: 18-29;
30-39; 40-49; 50-64, 65 years or older), gender (categories: female;
male), migraine diagnosis (categories: yes; no) tension-type headache
diagnosis (categories: yes; no), ‘other’ headache diagnosis (categories:
yes; no), headache frequency (categories: 0-5, 6-10, 11-15, 16-20,
21-25, 26-31 days/month), outpatient treatment (categories: yes; no),
inpatient treatment (categories: yes; no), and mind-body group treat-
ment (categories: yes; no), mind-body individual treatment (categories:
yes; no). A backward stepwise procedure with a logistic regression
statistic p-value of <0.05 was chosen, and adjusted odds ratios with
95% confidence intervals were calculated. The same analyses were
conducted for reaching an increase of at least 5 points in the SF12
subscales.

Statistical analyses were performed using the Statistical Package for
Social Sciences software (IBM SPSS Statistics for Windows, release 22.0.
Armonk, NY: IBM Corp).

3. Results
3.1. Patients

From August 18, 2011 to April 30, 2013, a total of 158 patients were
included in the study. A total of 39 patients (24.7%) stopped treatment
early and did not attend the second assessment; a further 12 (7.6%)
were lost to follow-up at 6 months after the end of treatment. The
majority of patients was female (86,7%); mean age was 41.8 + 13.2
years (Table 1). Most patients had multiple headache diagnoses with
migraine being the most commonly diagnosed headache type. Patients
suffered from headache on average 17.0 + 8.8 days per month and
patients with migraine relied on the use of triptans on 4.4 = 5.4 days
per month. The majority of patients underwent outpatient treatment; a
considerable proportion of patients additionally underwent inpatient or
semi-stationary treatment (Table 1; Supplementary Table 1).

Patients who stopped the study early were younger (p = 0.017) and
had a higher headache frequency (p = 0.013) than those who com-
pleted the study (Supplementary table 2).

Table 1
Sociodemographic and clinical characteristics at admission (n = 158).

Mean * Standard
Deviation

Variable Number (%)

Sociodemographic characteristics
Age, in years -
Gender

Female
Clinical characteristics
Diagnosis®

Migraine

Tension type headache

Other headache
Headache days/month
Triptane use in days/month -
Pain intensity -
Treatment”

Inpatient treatment

Outpatient treatment

Mind-body-medicine group

treatment (semi-stationary)
Mind-body-medicine individual
treatment

Treatment expectancy® -

41.8 = 13.2
137 (86.7%) -
127 (80.4%) -

78 (49.4%) -
18 (11.4%) -

66 (41.8%) -
135 (85.4%) -
59 (37.3%) -
38 (24.1%) -

85 = 1.6

@ More than one headache diagnosis per patient possible.
> More than one treatment per patient possible.
¢ Treatment expectancy was assessed on a 100 mm visual analog scale.
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Table 2
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Outcome measures (mean * standard deviation) at treatment start, treatment end, and 6-month follow-up. F1- and p-values were derived from univariate repeated-
measures analyses of variance including only patients that completed all 3 measurements. Patients who did not complete one or more of the three measurements were
excluded from the statistical analysis. F1 and p1-values are given for main effects of time and indicate changes across the 3 time points treatment start, treatment end
and follow-up. For analyses of variances, p-values < 0.05 were considered significant. T1-and p2-values are derived from post-hoc tests and indicate changes from
treatment start to treatment end, T2-and p3-values changes from treatment start to follow-up; and T3-and p4-values changes from treatment end to follow-up. For

post-hoc tests, p-values < 0.016 were considered significant.

Treatment start (n = 158) Treatment end (n = 119) Follow-up (n = 107) F; P1 T1; P2 T2; P3 T3; P4
Pain intensity 56 = 1.8 46 = 1.6 49 = 2.0 24.6; <0.001 6.2; <0.001 5.2; <0.001 —1.3; 0.208
Pain bothersomness 7.6 = 1.8 53 *+ 2.8 45 = 2.6 86.7; <0.001 9.6; <0.001 11.2; <0.001 3.2;0.002
Triptane use in days/month® 4.4 + 54 2.8 = 4.0 2.7 + 4.1 17.8; <0.001 4.7; <0.001 5.0; < 0.001 0.0; 0.994
Analgetics use DDD 09 = 0.6 0.8 = 0.5 0.8 = 0.5 9.5; < 0.001 3.5; 0.001 3.4; 0.001 < 0.01; 0.987
PPS
Affective pain 38.0 = 10.8 309 + 11.3 30.0 = 12.4 43.8; <0.001 7.5, <0.001 7.7; <0.001 1.1;0.265
Sensory pain 21.0 = 6.2 19.0 * 6.6 19 = 7.0 10.2; <0.001 3.7; <0.001 3.9; <0.001 0.4;0.677
SF-12
Physical component score 334 £ 75 39.5 £ 9.2 40.6 = 10.0 33.9; <0.001 6.3; <0.001 7.2; <0.001 1.7; 0.100
Mental component score 40.3 = 10.8 48.1 = 10.2 48.0 = 10.3 31.4; <0.001 7.3; <0.001 6.0; <0.001 0.6; 0.538
HDI
Emotional scale 31.5 = 109 22.0 = 12.3 19.3 + 13.0 50.8; <0.001 7.5; <0.001 8.7; < 0.001 2.2; 0.027
Functional scale 308 £ 79 23.4 = 10.1 21.4 = 11.00 56.4; <0.001 8.5; <0.001 9.2; <0.001 1.7; 0.099
Total score 62.3 = 17.3 45.3 = 21.6 40.7 = 23.0 60.3; <0.001 8.4; <0.001 9.4; <0.001 2.1;0.036
HADS
Anxiety 8.7 = 3.8 6.6 = 4.0 6.1 = 3.8 42.8; <0.001 7.6; <0.001 7.6; <0.001 1.4; 0.168
Depression 8.7 = 35 6.9 = 2.9 6.6 = 3.0 21.9; <0.001 5.3; <0.001 5.2; <0.001 0.9; 0.360
PSFS 34 + 21 59 = 25 6.1 = 2.7 55.3; <0.001 9.5; <0.001 8.3; <0.01 0.1; 0.890
FESS 27.7 * 10.0 38.0 = 12.0 40.6 + 12.4 65.5; <0.001 8.1; <0.001 9.7; <0.001 2.7; 0.008

DDD, defined daily dose; FESS, Pain-specific Self-efficacy Questionnaire; HADS, Hospital Anxiety and Depression Scale; HDI, Headache Disability Inventory; PSFS,
Patient-specific Functional Scale; SES, Pain Perception Scale; SF-36, Short-Form 36.

# Only patients with a diagnose of migraine.
3.2. Outcome measures

All outcome measures improved across the course of the study
(Table 2), regardless of the applied treatment (Supplementary Tables
3-6). Headache days per month decreased from 17.0 = 8.8 at the
treatment start to 11.4 + 9.2at the end of the treatment and to
10.6 *+ 9.3 days per month at the 6-month follow-up (p < 0.001;
Fig. 2). At the end of treatment, 42.9% and 28.1% had reached at least
25% and 50% reduction in headache frequency, respectively with no
significant difference between headache types (p = 0.831 and
p = 0.737; Fig. 3). At 6-month follow-up, 45.4% and 27.5% still had a
25% and a 50% reduction in headache frequency, respectively, com-
pared to baseline, again without significant differences between diag-
noses (p = 0.105 and p = 0.192; Fig. 3).

Comparable reductions were also seen for pain intensity, pain
bothersomness, perceived sensory and affective pain, anxiety, depres-
sion, use of triptans and analgetics, and headache-specific disability
(Table 2; Supplementary Tables 3-6). Bonferroni corrected post-hoc
analyses revealed decreases from treatment start to treatment end and

30

25

20 r *

— A

Migraine
e T ension-type headache

e Both

Headache days per month
&

Treatment start Treatment end Follow-up

Fig. 2. Effects (mean + standard deviation) of the integrated headache care
program on headache frequency.
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35%
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=All
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u Tension-type headache
Both

Treatment End Follow-up

Fig. 3. Number of patients (in percentage) that reached at least 50% reduction
in their headache frequency at treatment end or follow-up.

from treatment start to follow-up and no changes from treatment end to
follow-up for all variables, except for pain bothersomeness and all
scales of the Headache Disability Inventory that further decreased from
treatment end to follow-up.

Comparable improvements occurred for quality of life, pain-specific
self-efficacy, and patient-specific function (Table 2). Bonferroni cor-
rected post-hoc analyses revealed increases from treatment start to
treatment end and from treatment start to follow-up and no changes
from treatment end to follow-up.

In logistic regression analysis, none of the independent variables
predicted reaching a reduction of at least 50% in headache frequency at
end of treatment or at follow-up. A 25% reduction in headache fre-
quency at end of treatment was independently predicted by mind-body-
medicine individual treatment (odds ration [OR] = 2.6; 95% con-
fidence interval [CI] = 1.1-6.1; p = 0.025). At follow-up, a 25% re-
duction in headache frequency was independently predicted by female
gender (OR = 4.0; 95% CI = 1.3-12.7; p = 0.019), and by not being
diagnoses with ‘other’” types of headache (OR =0.2; 95%
CI = 0.05-0.8; p = 0.022). For the SF12, female gender significantly
predicted an increase of at least 5 points in the physical component
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score at follow up (OR = 4.8; 95% CI = 1.2-18.7; p = 0.023).
4. Discussion
4.1. Comparisons with the literature

The findings of this study are in line with prior studies on in-
tegrative medicine concerning treatment of painful conditions. A 2-
week inpatient stay at the Department for Internal and Integrative
Medicine [35] improved patients’ quality of life and anxiety/depres-
sion. This led to reduced drug intake and lower work absenteeism, with
potential positive socioeconomic impact. The treatment has also been
shown to increase motivation for health behavioral changes [36]. These
changes on the one hand depend on the motivation itself, but on the
other hand also on the ability to initiate and maintain the acquired
health behavior [37]. Mind-body-medicine introduces a health pro-
moting lifestyle and teaches self-help and coping strategies for patients
with pain syndromes [36]. Through increased disease acceptance a
better treatment success and less pain and depression can be noticed
[36,38].

Compared with other structured programs like mindfulness-based
stress reduction (MBSR) or mindfulness-based cognitive therapy
(MBCT) the results of these intervention programs in treating pain
conditions are inconclusive. For chronic headaches (including migraine
and TTH) no significant group differences in headache frequency,
headache duration or pain intensity were found by a meta-analysis that
compared MBSR/MBCT to usual care. However, due to the low number,
small scale and often high or unclear risk of bias of the included ran-
domized controlled trials, the results of this meta-analysis have to be
judged as imprecise [39]. For low back pain a recent meta-analysis
found small short-term improvements in pain intensity and physical
functioning if MBSR was compared to usual care but not in comparison
with active comparators. However, these effects failed to reach clinical
meaningfulness. No effects were found for improving pain acceptance
[40]. For the fibromyalgia syndrome a meta-analysis revealed statistical
significant short-term improvements of quality of life and pain when
compared to usual care and when compared to active control inter-
ventions. Quality of the included studies was mainly low [41]. For
treating patients with chronic headaches existing studies on MBSR/
MBCT interventions could not find positive effects on headache fre-
quency and duration, while the effects on pain intensity are incon-
clusive [42-46].

4.2. Study limitations

The observational design of this study weakens its informative
value. The lack of a control group could favor overestimation of the
results due to unspecific effects. Therapist attention and care and other
context factor showed in several studies effects similar to real treat-
ments [47]. Moreover, effects cannot be assigned to single interven-
tions. Most patients received multiple interventions (inpatient, out-
patient, semistationary mind/body medicine group treatment).
Therefore, differences in efficacy between different interventions could
not be calculated. The choice of treatments were based on individual
needs, which might reduce reproducibility and might have introduced
bias. Finally, there is the possibility of selection bias because patients
self-selected for the integrated care.

4.3. Implication for further research

In order to exclude non-specific effects clinical trials with distinct
control conditions are urgently needed. Moreover, long-term effects are
of particular importance in pain therapy. Therefore it is necessary to
generate more definite ideas of the onset and duration of effects by
choosing follow-up intervals of different lengths. In this context, patient
compliance and adherence are of particular interest.
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In addition to these aspects, the role of the individual components of
multimodal approaches to patient recovery could also be of interest. So
far, for example, it is completely unclear which kind of exercise therapy
should be used in order to achieve a greatest possible effect.

5. Conclusion

The results of this study allow drawing the following conclusions:
integrated care on an inpatient, outpatient and/or semi-stationary basis
significantly decreased patients’ headache frequency. Further positive
effects were found on quality of life, depression, anxiety, self-efficacy
and drug intake. While more research is needed to reach conclusive
judgements, the integrated care model assessed here can be pre-
liminarily considered an effective treatment for patients with migraine
and/or tension-type headache.
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