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Summary / Abstract:

Topic: Comparison of osteopathy with manual therapy (according to the CRAFTA®

concept) for the treatment of patients with craniomandibular dysfunctions (CMD).
Methodology:

Study design: Randomized controlled trial (RCT) / Clinical pilot study

Patients: 20 participants (18 female and 2 male) aged between 19 and 65 years.
The patients were randomly divided into two groups. The result was a distribution
of 10 patients (9 female and 1 male) in the study group osteopathy and 10 patients
(9 female and 1 male) in the comparison group manual therapy (according to the
CRAFTA® concept).

Measurement parameters (and measuring methods): Pain (VAS assessment and
SES questionnaire), health-related quality of life (SF36 questionnaire), mouth
opening (inter-incisor distance (lID) measurement), muscle tension (Biofeedback
EMG measurement).

Inclusion criteria: Pain in the region of the muscles of mastication, bruxism
(grinding) or bracing (compressing), deviation when opening the mouth, restricted
ability to open the mouth, clicking noise when opening the mouth.

Exclusion criteria: Pronounced dysgnathia, facial pain due to systemic,
neurological or psychiatric diseases, acute or chronic TMJ trauma, sinusitis.
Treatment procedure: Three treatments per patient within a period of two weeks
following a black-box approach. The measurements and interrogations were
carried out before the first and after the last treatment. The patients in the study
group osteopathy were treated by the author Anett Hoérster, the patients of the
comparison group by a certified CRAFTA® therapist.

Results: Regarding the measurement parameters pain, mouth opening and muscle

tension both, osteopathy and manual therapy (according to the CRAFTA® concept)

facilitate significant improvements for the treatment of patients with CMD. In this

context osteopathy is significantly more effective concerning the parameter pain.

Regarding the health-related quality of life only osteopathy has a significant effect

and in comparison works significantly better than manual therapy (according to the

CRAFTA® concept) which could not achieve an improvement of this parameter at all.

Key words: Craniomandibular dysfunction (CMD), osteopathy, manual therapy
(according to the CRAFTA® concept).
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1. Introduction

Today more and more patients suffer from chronic headaches, facial, neck or back
pain (cf. Kares et al. 2001). Also problems like tinnitus, bruxism and disturbed
mobility of the temporomandibular joint (TMJ) occur in increasing numbers in today’s
performance-oriented society (cf. Kéneke 2005).

Patients who have these kinds of pain or restrictions are often sent from one doctor
or therapist to the next one because the description of their problems makes it
difficult to apply a systematic and precise diagnostic method and thus find an
effective therapy. Quite often the patients therefore have to go though a long process
of suffering (cf. Plato 2001).

Many times the reason for this can be found in the complex and multi-causal
interrelations and diversity of symptoms of the clinical picture of craniomandibular
dysfunctions (CMD). Due to the lack of a clear leading symptom and the fact that
various etiologic factors might have a different significance in each individual case, is
it difficult to comprehend and classify CMD with its multi-faceted symptoms
(cf. Ahlers et al. 2007).

There are many different possibilities of treating CMD, e.g. pharmacological therapy,
correction of occlusion, orthodontics, acupuncture, surgical interventions,
psychotherapy and speech therapy as well as various ways of manual therapy and
physical therapy (cf. Hippel 2006, Kehr 2005). A survey in this context showed that
about 80 percent of all patients with CMD symptoms were treated most effectively
with conservative treatment methods (cf. Dimitroulis et al.1995).

Due to the described problems is the development of an interdisciplinary approach of
diagnosis and therapy a great challenge for dentists, orthopaedists, osteopaths and
physical therapists to offer patients, in particular the ones with chronic pain and
restrictions, possibilities of early intervention to regain their health and quality of life
(cf. Tlrp 2002, Dapprich 2007).
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As osteopath and certified CRAFTA® therapist the author has been concerned with
CMD for several years and is treating patients with the above mentioned symptoms
every day in her practice. Due to the question of a physician: “What am | supposed to
write on the prescription: Manual therapy or osteopathy — what has the better effect?”
the idea for this thesis was born, especially since the relevant medical literature could

not answer this question.

Figure 1 shows the most common treatment possibilities for patients with CMD
(cf. Hippel 2006, Kehr 2005). It also represents the conceptual framework of this
thesis. Six relevant papers and studies pertaining to the possibilities of manual and
physical therapy could be found in the research process. They are numbered
consecutively and described briefly in the following section. Figure 1 shows to which
treatment category these papers and studies belong. The red circle with the question
mark indicates the question dealt with in this thesis.

Treatment possibilities for patients
with craniomandibular dysfunctions (CMD)

oy

Pharmacological therapy

!
1
|
D

Occlusal correction

Onthodontics

o, (2

Osteopathy Manual Physical

4

therap therap
@ @ @ @ é ----- *{ Surgical intervention
\—.—‘ \—@—‘ (e -*{ Psychotherapy

ey __,{ Speech therapy

|
|
|
Acupuncture ‘
|
|
|

Manual therapeutic and
physical therapies Other therapies

Figure 1: Conceptual framework of the thesis

1. A pilot study by Butenschén and Mitha (2002) could prove the influence of
osteopathic treatment with a so-called “four hand contact” on CMD. The
occlusal index (according to Slavicek) showed a significant improvement.
However, the analysis of the mandibula position indicator (MPI) did not provide
a significant result.
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2. A CRAFTA® pilot study showed by using a questionnaire that (mainly manual-
therapeutic) neuromusculoskeletal treatments by certified CRAFTA® therapists
could clearly improve the craniomandibular and craniofascial dysfunctions
(cf. von Piekartz 2007).

3. In a randomized clinical pilot study Demling et al. (2008) compared the
treatment of CMD with a Michigan splint with the treatment of a Michigan splint
in combination with physical therapy (following the guidelines of manual
therapy). In both groups a significant reduction of the overall pain, pain during
rest and under strain could be observed as well as a significant improvement of
the inter-incisor distance (lID). The comparison of the two groups showed that
the difference was only significant regarding the active I[ID (significant
improvement due to the combined treatment of a Michigan splint with physical
therapy).

4. Nicolakis et al. (2001) examined the effectiveness of physical therapy
treatments including massage, stretching, isometric contraction exercises,
guided mouth opening and closing movements, manual traction on the jaw,
posture training and relaxation techniques. Significant improvements of pain,
discomfort and mouth opening could be noticed.

5. A study which was carried out at the University of Cologne under the direction
of Prof. Kerschbaum (2001) over a period of several years confirmed the effect
of physical therapy. More than 100 patients with myoarthropathies reported an
average pain reduction of 30 % on the VAS.

6. A comparison of manual therapy and exercise therapy for craniomandibular
dysfunctions was carried out by Knust (2006) in a pilot study. Both treatment
methods showed significant improvements of the subjective pain perception,
mouth opening and pain-on-pressure points in the muscles, with the pain
perception clearly improving through manual therapy. The conclusion of this
study by Knust is that both treatment options are effective with regard to CMD
and should be used side by side to achieve the best possible synergy effects.
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Considering the results of the literature research the first thing to be noticed is that
only very few papers and studies evaluate the effectiveness of manual and physical
therapeutic treatments for CMD. Only two studies provide some results for the
physical therapy and two others regarding manual therapy. Although these studies
indicate some significant improvements, they were only pilot studies and in part
applied only one measurement method. So far there is only one pilot study looking at
the effectiveness of osteopathy. But in this particular study an extraordinary
treatment approach involving two therapists (four hand contact) was chosen. There is
also only one pilot study to date comparing manual with physical therapy in the case
of CMD.

Overall there seems to be a lack of information regarding the effectiveness of manual

and physical therapy forms in the case of CMD, which holds in particular true for
osteopathy and the comparison of the various therapy forms with each other.
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1.1 Objective of the thesis

This thesis shall close the existing information gap regarding the effectiveness of
various forms of manual and physical therapy for patients with craniomandibular
dysfunctions. To achieve this objective osteopathy is compared with manual therapy
(according to the CRAFTA® concept) in a clinical pilot study treating patients with
CMD.

1.2 Hypothesis

Osteopathy shows better results in the treatment of patients with craniomandibular
dysfunctions than manual therapy (according to the CRAFTA® concept).

1.3 Structure of the thesis

Chapter 2 provides the theoretical background for this thesis. For this Chapter 2.1
presents the underlying anatomical information around the stomatognathic system
with focus on the temporomandibular joint (TMJ). The subsequent chapter 2.2
explains the manual therapy according to the CRAFTA® concept while Chapter 2.3
describes osteopathy. Finally, Chapter 2.4 explains the craniomandibular
dysfunction, points out functional interrelations and gives an overview of possible

forms of therapy with the focus on a comparison of osteopathy with manual therapy.

Chapter 3 presents the chosen methodology and the design of this clinical pilot
study. For this Chapter 3.1 describes how the participants were recruited, which
inclusion and exclusion criteria were applied and how the test persons were
randomly divided into the study and comparison group. The examination and
treatment procedures are described in Chapter 3.2. The measurement parameters
and methods that were applied are explained in Chapter 3.3. Finally, Chapter 3.4
provides explanations regarding the statistical analysis of the collected data.

Chapter 4 presents the results of the study for the different measurement

parameters, which are then finally discussed in Chapter 5.
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2. Theoretical background

2.1 Anatomical structures

The following sub-chapters explain the underlying anatomical background necessary
to understand CMD and its complexity. The focus lies on the temporomandibular joint
(TMJ) which plays a central role in CMD. Chapter 2.1.1 presents first of all the
stomatognathic system and its related structures with the TMJ as its centre. Chapter
2.1.2 presents the embryology and describes how the TMJ and its related structures
develop. Chapters 2.1.3 to 2.1.5 provide a short overview of the most important

anatomical structures around the TMJ.

2.1.1 The stomatognathic system

The stomatognathic system (mouth-jaw-system) is a complex system of interrelated
elements and not a single seizable morphological organ. It is a physiological unit and
its main functions are eating, speaking and breathing, which also include the aspects
body posture and stress management (cf. Amigues 2005).

Local disturbances in this system can lead to dysfunctions and pain in more distant
regions (cf. Gernet et al. 2000). Chapter 2.4.4 takes a closer look on the functional

connections.
Figure 2 is a simplified diagram of the stomatognathic system with its fundamental

structures. It illustrates in particular how much the TMJ is involved in the vertical

statics of the body.
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Figure 2: Model of the TMJ integration
in the vertical body statics, Liem, 2000, page 288

The individual structures that form the stomatognathic system are the following
(cf. Siebert 2000, Milne 1999):

e Bones: - Os occipitale (1 bone)
- Os temporalia (2 bones)
- Os sphenoidale (1 bone)
- Os maxillae (2 bones)
- Mandible (1 bone)
- Hyoid (1 bone)
- Os claviculae (2 bones)
- Os scapulae (2 bones)
- Sternum (1 bone)
- Os costae 1 and 2 (4 bones)
- Os vertebrae C1to D 3 (10 bones)
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e Joints: - Art. temporomandibularis (TMJ)
- Art. atlantooccipitalis, -axiales (O/A joint)
- Art. sternoclavicularis (sternoclavicular joint)

- Cranial sutures

e Muscles: Fusiform, flat, double-feathered and multi-bellied
forms; the most important ones are:
- uprahyoidal and infrahyoidal muscles
- M. pterygoideus laterales et mediales
- M. masseter
- M. temporalis
- M. digastricus
- M. omohoyideus

e Fascia: - superficialis
- cervicalis
- praevertebralis
- infrahyoidea
- praetrachealis
- the fascia of the M. temporalis, M. masseter, M. trapezius,
M. sternocleidomastoideus and M. pectoralis major
- Aponeurosis epicranialis (tendinous sheet that covers the

cranial vault)
e Teeth: - dental enamel

- cement

- dentine
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2.1.2 Embryology

The head of a four-week old human embryo consists mainly of the brain which is
covered by thin membranes of mesodermal and ectodermal origin (cf. Sadler 1998).
In the fourth week the pharyngeal arches, which play an important role in the
development of the head and neck, start to develop. The upper and lower jaw with
the muscles of mastication develop from the first pharyngeal arch, while the hyoid
bone, which later fuses with the heart bulge, develops from the second pharyngeal
arch (cf. O’'Rahilly et al. 1999).

During the seventh week of embryologic development the articulation between
malleus and incus form at the dorsal end of Meckel’s cartilage. It is a phylogenetic
primary joint and for a short time acts as jaw joint, i.e. opening of the mouth is

possible.

Once the space of the middle ear develops this primary joint looses its connection
with the mandible. Due to the contact of the mandible with the temporal bone the
secondary jaw joint is formed, which can be seen in Figure 3. From the 26" week
onwards a completely developed TMJ with the physiological upper and lower joint
margins can be recognized (cf. Bumann et al. 2000, Rauber et al. 1987).

Primary
jaw joint

Secondary

Figure 3: The primary jaw joint is replaced by the Articulatio temporomandibularis
as a secondary jaw joint, Breul, 2005, page 17

15/117



Master Thesis by Anett Horster

2.1.3 The temporomandibular joint

The temporomandibular joint is formed by the mandible (lower jaw) and the Os
temporale (temporal bone). The Os temporale plays the key role in the TMJ
(cf. Magoun 1974) due to the great number of structures that surround and influence
this bone. The most important structures that are related to the temporal bone are
(cf. Lang 2001):

e Tentorium cerebelli (tent of the cerebellum)
e cranial nerves: N. oculomotorius, N. trochlearis, N. trigeminus, N. abducens,
N. facialis, N. vestibulocochlearis, N. glossopharyngeus, N. vagus, N.

accessorius

M. sternocleidomastoideus

M. temporalis

The parts of the temporal bone that contribute to the TMJ are the anterior part of the
Fossa mandibularis and the Tuberculum articulare. The part of the mandible that
articulates with the temporal bone is the Caput mandibulae, the head of the
mandible. The TMJ is a synovial joint consisting of an upper disco-temporal gliding
joint and a lower disco-mandibular hinge joint. The Discus articularis (articular disc)
of the TMJ is a transversal oval platelet made up of tight collagen-fibrous connective
tissue and fibrous cartilage. The disc is anteriorly, medially and laterally fused with
the joint capsule and separates the joint cavity in two chambers. In the anterior
compartment the disc has contact to the M. pterygoideus laterales. The TMJ is
surrounded by a loose joint capsule which runs funnel-shaped from the Os temporale
to the Caput mandibulae. The most important ligaments that fortify the joint capsule
and/or contribute to the movements of the jaw are the following (cf. Bumann et al.
2000, Rauber et al. 1987):

e Lig. temporomandibulare

e Lig. stylomandibulare

e Lig. sphenomandibulare
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2.1.4 The muscles of mastication

Muscles of various functions and origins play a role in the act of mastication. They
have already been listed in the description of the stomatognathic system in Chapter
2.1.1. The muscles of mastication in a narrower sense are the M. masseter, M.
temporalis, M. pterygoideus laterales and mediales which are located in the region of
the face. The M. masseter is the strongest muscle for closing the jaw. The function of
the M. temporalis is to close the jaw, retrusion, laterotrusion and the stabilization of
the TMJ during non-mastication and mastication movements. The M. pterygoideus
lateralis contributes to the initial opening of the mouth as well as protrusion and
laterotrusion of the lower jaw. The function of the M. pterygoideus medialis is to lift
and laterally deviate the lower jaw. Also responsible for opening the mouth are both
the superior hyoid muscles with the M. digastricus, M. stylohyoideus, M.
mylohyoideus and M. geniohyoideus and the inferior hyoid muscles to fix the hyoid
bone (cf. Ahlers et al. 2007, Rauber et al. 1987).

2.1.5 Vascularization and innervation

The arterial blood supply of the TMJ and the muscles of mastication is mainly
guaranteed via the A. temporalis and A. maxillaris. The condyle is supplied by the
arterial network of the A. alveolaris inferior. The venous drainage is effected via the
V. temporalis superficialis and the Plexus maxillaris and pterygoideus. (cf. Bumann
et al. 2000).

The masticatory apparatus is innervated by the third branch of the trigeminal nerve.
The N. trigeminus is the only cranial nerve which has a connection to all other cranial
nerves (in particular VII, VIII, Xl and Xll) in the region of its nuclei. With its nuclei in
the brainstem (Ncl. spinalis oralis et interpolaris) it approaches the nuclei of the three
most superior spinal nerves. This represents a direct link (in the sense of a so-called
convergence) between the craniomandibular system and the upper cervical spine via
multi-receptive neurons in the Medulla oblongata. On an efferent level the
N. mandibularis supplies the muscles of mastication. This motor efference is closely
interlinked with the cervical segments C1 — C3. The sympathetic innervation is
effected by the Ganglion cervicale superius (cf. Bumann et al. 2000, von Heymann
2007).
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2.2 Manual therapy according to the CRAFTA® concept

The origin of manual treatment dates back to times long before medicine (as it is
known today) existed. Old Chinese, Persian and Indian scriptures already allude to
manual treatment techniques, which later on were taken on by the founders of
modern medicine like Hippocrates, Galen and others, who also described them in
their books (cf. van den Berg et al. 2002). Translated literally “manual therapy”
means “healing treatment with the hands”. Nowadays modern manual therapy stands
for a systematic physiotherapeutic examination and treatment of the locomotor
system. Commonly manual therapy can be differentiated into four techniques
(cf. Dahl et al. 1999):

e Traction
e Translation
e Mobilisation

e Manipulation

Manual therapy according to the CRAFTA® concept is a special therapy concept
which focuses in particular on complaints of the throat, neck, head and face regions
and their treatment. The concept is based on an interdisciplinary approach of
diagnosis and treatment. In addition to the general treatment techniques (cf. above)
a therapy according to the CRAFTA® concept also applies the following techniques
(cf. von Pickartz 2005):

e Compression
e Muscular soft tissue treatment

e Neurodynamic mobilisation

On the basis of a thorough case history the problem of the patient is meticulously
analyzed. The next step is a thorough functional evaluation, focusing mainly on the
TMJ, the head and the related muscles and nerves. If necessary also other regions

like the spine, shoulder girdle and hips are considered later on.
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The treatment consists of manual therapeutic techniques for the head, neck and face
on the one hand and an accompanying program on the other hand. How this
accompanying program is designed usually depends on the behaviour of the patient
in everyday life. It comprises various strategies of pain management. The training
with the patient usually is aimed at changing specific ways of behaviour in everyday
life that could cause problems (cf. von Pickartz 2005).

Figure 4 presents a schematic diagram of the above described procedure.

Patient with cranio-fascial dysfunctions and pain

Interview and/or protocol

Collected data s : -
Organization of the information,

Categroization in hypotheses

Decision and selection,
Examination of the suspected region(s)

Craniomandibular Craniofascial Craniocervical Cranial nervous

region region region system

Re-assessment of the data and trial treatment

Planning of the In accordance Explanations and Reflexion, evaluation
short- and long-term with other information based on evidence-
management disciplines? of the patient founded knowledge

Figure 4: Overview “Patient with cranio-fascial dysfunctions and pain”,

von Piekartz, 2005, page 20
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2.3 Osteopathy

Osteopathy is an independent holistic form of medicine which grasps the human
being with all the multi-layered structural, functional and biochemical interrelations.
In osteopathy the body is divided into three related anatomical systems: the parietal,
visceral and craniosacral system. These are in a dynamic balance and are always
regarded and treated as mutually influencing each other (cf. Croibier 2006).

In his book “Philosophy of Osteopathy” Still (1899) described the cornerstones on

which osteopathy is based.

1. The human being is a unit.
2. Structure governs function and function forms the structure.

3. The self-healing powers of the body.

An osteopathic diagnosis is based on two fundamental elements: the case history
and the clinical examination. In contrast to the manual therapy (according to the
CRAFTA® concept) an osteopathic examination first looks at the whole body to gain
an impression of the overall picture. How the examination continues depends on the

first findings. The aim is to establish a differential diagnosis.

The principles of an osteopathic diagnosis are (cf. Croibier 2006):

e An osteopathic diagnosis evaluates the quantitative and qualitative aspects of
the body’s mechanics.

e An osteopathic diagnosis does not exclusively focus on the spine and joints.

e An osteopathic diagnosis evaluates the relationship structure - function.

e An osteopathic diagnosis is holistic and respects the idea of the human being
as a unit.

¢ An osteopathic diagnosis tries to differentiate between cause and effect.

¢ An osteopathic diagnosis is always related to the individual.
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The osteopathic therapy depends on the actual findings, i.e. the treatment focuses on
the so-called dysfunctions that have been identified as causes in the examination.
The result is an individual treatment approach for every patient, that can comprise
parietal, visceral and/or craniosacral techniques (cf. Hippel 2006).

With regard to TMJ problems one can differentiate between the treatment of
ascending and descending dysfunctions. Ascending dysfunctions are disturbances of
the function or in the tissues below the head and neck (thoracic outlet), which can
affect the TMJ, e.g. dysfunctions in the foot, oblique pelvis position or visceral
disturbances (cf. Liem 2000). If such ascending parietal, visceral or craniosacral
dysfunctions are found to have an influence on the TMJ and its surrounding
structures, these are considered before the actual treatment of the craniomandibular
system (cf. Hippel 2006).

Descending dysfunctions are disturbances directly in the region of the head, jaw and
neck/throat, e.g. disturbed occlusion or misaligned C1 joint, which could provoke
disturbances in the tissues or of the function in other body structures. These
descending dysfunctions are treated directly within the craniomandibular and

craniocervical areas.
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2.4 Craniomandibular dysfunctions

The English term "craniomandibular disorders" (cf. McNeill 1990) was adopted by the
German Society for dental, oral and craniomandibular therapies (Deutschen
Gesellschaft fur Zahn-, Mund- und Kieferheilkunde, DGZMK) and the German
Society for function diagnostics and therapy (Deutschen Gesellschaft fir
Funktionsdiagnostik und —therapie, DGFDT) as "craniomandibular dysfunctions" with
the international abbreviation “CMD” (cf. Ahlers et al 2007). The clinical picture of
CMD summarizes all painful and painless conditions which can be ascribed to
structural, functional, biochemical and psychological dysregulations of the function of
muscles and/or the TMJ (cf. Kéneke 2005).

Disturbed functions of the craniomandibular system can have many different reasons
and are expressed through various signs and symptoms in the muscles of
mastication, the TMJ or the locomotor system (cf. Slavicek 2004). Already in 1934
Costen described a syndrome that linked facial pain, symptoms of the ear and
functional disturbances of the stomatognathic system. Chapter 2.4.4 will take a closer

look on the functional interrelations.

Today CMD is considered and treated in different ways by different medical
specialities, which is also reflected by the different nomenclatures that are used
(cf. Ahlers et al. 2007, von Pickartz 2005). Following the DGZMK definition, the
abbreviation CMD is used in this paper for any disturbance of function of the

craniomandibular system.

In the following Chapter 2.4.1 the aetiology and symptoms of CMD are discussed,
while Chapter 2.4.2 presents its epidemiology. The summary of the various
classifications in Chapter 2.4.3 reflects only the most common models and those that
are relevant in the context of this paper. Since there are important functional
interrelations between the TMJ and the rest of the body’s support system, Chapter
2.4.4 looks in particular at the statics of the neck and shoulder girdle as well as their
connections with the stomatognathic system. Finally, Chapter 2.4.5 compares the
two treatment concepts applied in this paper: osteopathy and manual therapy
according to the CRAFTA ® concept.
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2.4.1 Aetiology and symptoms

In 2004 Ververs et al. carried out a literature research regarding the aetiology of
CMD. They found 116 publications on the topic and concluded that “even though the
multi-factorial aetiology of craniomandibular dysfunctions (CMD) is widely accepted,
scientific evidence is lacking” (Ververs et al. 2004, 556). On the basis of this literature
research Ververs et al. classified the aetiological causes of CMD in three main
groups: the first group comprises occlusal-anatomical factors like occlusal
interferences or missing teeth in the distal supporting zone. The second group
includes neuromuscular factors like parafunctions and habits. The third group
considers psychosocial factors like certain personality traits, stress, traumatic events
(divorce, unemployment, death of relatives) and cultural aspects. These three groups
can influence each other. To what extent the factors of the three groups have an
effect on the individual patient can vary. Therefore different symptom profiles can

develop.

Also systemic diseases can be the cause or promoting factor for the development of
CMD. They can be of degenerative, endocrine, infectious, metabolic, neurological or

vascular nature (cf. McNeill 1990).

Honikel (2007) expands this model from an osteopathic perspective and adds
arthrogenic, craniogenic, viscero-fascial and vertebrogenic causes, which generates
a comprehensive spectrum of possible causes. This extended model by Honikel is
used in this paper. All possible causes with examples are summarized in the list

below:

e Arthrogenic:
o Luxation or subluxation of the articular disc
o Degenerative, inflammatory changes
o Trauma etc.
e Dento-occlusogenic:
o Disturbances of the static and dynamic occlusion
o Loss of teeth
o Bite anomalies (cross-bite) etc.
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e Neuro-myogenic:

o Disturbances of cranial nerves

o Neuromuscular dysbalances etc.

e Psychogenic:
o Stress
o Depression etc.
e Postural-vertebrogenic:
o Dysfunctions of C0/1, C1/2

o Disturbances in the arches of the foot etc.

e Craniogenic

, C2/3

o Dysfunctions and lesions of the bones that directly or indirectly

contribute to the TMJ
e \Viscero-fascial:
o lIrritation of the diaphragms

o Disturbances of the respiratory tract

e Other:

o Impairment of breathing (open bite, chronic sinusitis)

o Excessive chewing of chewing gum

o Prone position etc.
o Systemic diseases

The symptoms of CMD are multi-facetted as illustrated in Figure 5 which focuses on

the head only.

Joint pain

Clicking

Degenerative
joint condition

Mlyofascial
pain

MWuscle hypertrophy

Tension headaches

Tooth aches

Disintegration of
dentist's work

Tooth migration

Abrasion

Alveolar

Cracked teeth

Hyper-sensitivity

bone atrophy

Figure 5: Symptoms of a CMD, Ahlers et al., 2007, page 92
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Looking at the whole body, the CMD symptoms can be categorized in arthro-
dentogenic, postural and indirect symptoms (cf. Honikel 2007):

e Arthro-dentogenic
o Tooth ache without structural correlate
o Abrasions in the affected dental region
o Restricted opening of the mouth
o Crepitation during movements of the TMJ
o Clicking sounds etc.
e Postural:
o Morning headaches or neck pain
o Restricted mobility of the hyoid
o Obligue pelvis position
o Static foot complaints
o Myofascial dysfunctions etc.
e Indirect
o Tinnitus
o Dizziness/vertigo
o Diffuse fascial pain
o Problems with swallowing or phonation

o Ophtalmological problems etc.

2.4.2 Epidemiology

Epidemiologic evaluations have shown that 44 - 75% of the world population have
clinical signs of CMD, with 20 - 33 % displaying clinical symptoms, but only 3 - 4%
contacting a therapist (cf. De Knater 1993). In Germany the incidence of CMD
symptoms among the adult population ranges only around 10% (cf. Gesch et al.
2004).

Women are more frequently and heavily affected than men. One reason for the
prevalence of the problem among women could be the hormonal balance, in
particular the metabolism of oestrogen (cf. Le Resch et al. 2003). Already in 1997 Le
Resch found out that the intake of oral contraceptives had the consequence that

female CMD patients experienced less pain-free days.
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2.4.3 Classification

Numerous models of CMD classifications are available. They apply different
diagnostic criteria and clinical pictures. This great number can be ascribed to the lack
of agreement regarding the aetiological factors and their interaction (cf. von Piekartz
2005). The following section will briefly present the three most important classification

models.

For example, the American Academy of Orofacial Pain (AAOP) classifies CMD
diagnosis-specific in arthropathies and myopathies. The dysfunctions of the TMJ are
further divided into large sub-groups. In this classification is also the range of primary
TMJ diseases included. However, clear inclusion or exclusion criteria are not
provided (cf. Ahlers et al. 2007).

The International Headache Society (IHS) uses a classification on 13 different levels,
which provides a basis to establish a diagnosis (cf. Piekartz 2005, Ahlers et al. 2007).
This classification system is hardly used in practice by dentists, physical therapists or

osteopaths because it focuses mainly on headaches.

Another model was developed by Dworkin and LeResche in 1992. This classification

system (Research Diagnostic Criteria) uses two axes:

e On the first axis (physical parameters) three groups are differentiated. The first
group includes myogenic dysfunctions. The second group comprises the
range of misalignments and deviations of the articular disc. The third group is
composed of arthrotic and arthralgic dysfunctions. Only one of the myogenic
dysfunctions of the first group can apply to one patient, while each TMJ can in
addition have an arthrogenic dysfunction of the second group and/or third
group.

e The second axis includes pain-related psychosocial factors and non-specific
somatic symptoms. This helps to make the interpretation of the findings
reproducible (cf. Kéneke 2005).
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Table 1 provides a comprehensive summary of this classification model.

Group | (myogenic diseases)

| a: myofascial
pain

painful complaint in the region of the jaw /face during rest or under strain and
pain on palpation of the muscles of mastication/the TMJs; at least one painful
spot has to be indicated on on the side of the described pain

| b: myofascial pain with
limited
mouth opening

myofascial pain as described under | a and
painfree active mouth opening less than 40 mm and
passive mouth opening at least 5 mm bigger than active mouth opening

Group Il (disc displacements)

Il a: disc displacement
with reposition

Reciprocal clicking of the TMJ (= opening noise with an at least 5 mm
bigger 1ID than in the case of closing noise) during at least 2 of 3
subsequent movements of mouth opening or

clicking of TMJ during at least 2 of 3 subsequent

mouth opening or closing movements and excursion movements.

Il b: disc displacement
without reposition

with limited mouth
opening

sudden restriction of mouth opening described in the case history and
maximum active mouth opening < 35 mm and

passive mouth opening of up to 4 mm bigger than active mouth opening and
contralateral excursion movement< 7 mm and/or deflexion to the same side and
either no TMJ noises or_

presence of TMJ noises which do not fit the criteria of Il a.

Il c: disc displacement
without reposition
without limited mouth
opening

sudden restriction of mouth opening described in the case history and

maximum active mouth opening = 35 mm and

passive mouth opening of up to 5 mm bigger than active mouth opening and

contralateral excursion movement > 7 mm and

presence of TMJ noises which do not fit the criteria of group Il a.

MRT examination: posterior ligament of the disc in front of 12 o'clock position, during maximum
mouth opening it stays in on front of the 12 o'clock position.

Group lll (arthralgia, art

hritis, arthrosis)

arthralga

pain on palpation of the lateral condyle pole and/or the

posterior attachement on one or both sides of the TMJ and

one or more of the following indications: pain in the region of the TMJs, pain during maximum
active mouth opening, pain during passive mouth opening, pain in the TMJs during excursion
movements.

No friction noises in the TMJs.

arthritis

Criteria of arthralgia and

either friction noises in the TMJ or

the follwoing findings of imaging methods: erosions of the cortical structures, sclerotization of the
condyle and in the region of the Tuberculum articulare, flattening of the joint surfaces, formation
of osteophytes.

arthrosis

absence of all criteria of an arthralgia and

either frictionnoises or_

findings of imaging methods: erosions of th ecortical structures, sclerotization of the condyle and
at the Tuberculum articulare, flattening of the joint surfaces, formation of osteophytes.

Table 1: Research Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD),

Since the CRAFT

Dworkin and LeResche, 1992

A® therapy concept in part relates to this classification system, this

model was used as a basis for the examination of the patients in this study.
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2.4.4 Functional connections

The functional interrelations between the stomatognathic system and the rest of the
body are multi-layered and extremely complex. Due to numerous clinical studies the
interrelations between functional disturbances of the TMJ and problems in the
locomotor system are in general sufficiently well known, but direct structural and
neurophysiological connections are controversially discussed (cf. Bumann et al.
2000, Madsen 2005, Schupp 2005). In addition, there is no homogeneous,
comprehensive and scientifically proven model which provides a guideline and
explanation. This makes the CMD multi-facetted and difficult to understand,

especially since there is no clear prime symptom (cf. Ahlers et al. 2007).

The connections that are relevant for this paper are briefly presented below.
Regarding a comprehensive overview the reader is asked to refer to Schupp (2005)
and Madsen (2005). Basically, the knowledge about the connections is either the
result of empirical observations and pilot studies or can be regarded as theoretical
models only. In addition, often only a partial aspect is covered. Thus the result is a
fragmented picture of sometimes complementary knowledge, where the TMJ plays a

central role.

From the orthopaedic perspective there are the following descriptions of anatomical

and neurological connections:

e Rocabado (1983) describes a biomechanical connection between the head,
neck and hyoid regions. In this context the infra- and suprahyoidal muscles
are of great importance. These two groups of muscles have a great influence
on the curve of the cervical spine. If they are in balance the craniovertebral
articulations remain in their normal position and the TMJ has an ideal contact

with the cranial base.

28/117



Master Thesis by Anett Horster

e According to von Treuenfels (1984) a prognathy of the maxilla or an extremely
open bite is in up to 30% of the cases the cause of an atlas-inferior position.
This corresponds to an extension position of the Os occipitale, with an
approximation of the Arcus vertebralis atlantis posterior and the Os occipitale.
The resulting stretch of the ligaments between the Arcus vertebralis atlantis
anterior and the Dens axis can ensue a narrowing of space for the
cerebrospinal fluid in the subarachnoid space and can negatively affect the
Aa. Vertebralis, the cranial and spinal meninges, the Medulla oblongata and
the adjacent nuclei of the N. hypoglossus, the Ganglion cervicale superius as

well as the N. vagus.

e According to Clark et al. (1993) dysfunctions of the shoulder girdle can have
an effect on the TMJ via the connection of the M. omohyoideus to the hyoid
bone and via the suprahyoidal muscles or via the M. sternocleidomastoideus
and its connection with the Os temporale.

e According to today’s knowledge of the functional connections of the TMJ,
which links the lower jaw with the head, Kopp et al. (2000) consider the TMJ
as the superior cranial joint. For them the craniomandibular system has a
direct functional link with the craniocervical system via the muscle-fascia

apparatus.

e Sieber et al. (2003) showed in an examination that there is a closer correlation
between stress and muscle tension than there is between stress and any
other CMD-sign. A significant correlation could be observed between
emotional strains and the muscle index but not between emotional strains and

the index for articular symptoms.

e Neuhuber (2004) described that the occipito-cervical junction and the tone of
the cervical muscles are closely linked with the position and the function of the
TMJ. The head is carried in such a way that the teeth optimally fit together. In
addition, the muscles of mastication are also used to stabilize the cervical

spine.
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A glance at the available osteopathic literature reveals the following connections,

which represent the empirical knowledge of the osteopaths and/or have only the

character of a model.

According to Magoun (1975) the Ossa temporalia play a key role in the
occlusion of the mouth. On the one hand they are part of the cranium and on
the other hand they are directly influenced by the visceral system. Magoun
calls the Ossa temporalia: “Troublemaker in the Head (...) Structural
deviations of these bones may be responsible for migraine headaches,
vertigo, strabismus, and malocclusion of the teeth as well as bruxism and
nystagmus.” (Magoun 1974, 825).

Frymann (1983, 595) sees the following connections: “Temporomandibular
joint dysfunction may produce local symptoms of pain, or noise in the joint, or
objective findings of pronounced malocclusion, impaired excursion in the
opening of the mouth, or deviant motions of the jaw in speech. In a far greater
number of patients its symptoms may be more remote from the mouth or side
of the head, and objective signs may be detected in any part of the body, from
tenderness over the sagittal suture to an imbalance in leg lengths. Restoration
of anatomic-physiologic function to the TMJ may favourably influence these
distant pathologies. Conversely, correcting a short leg or addressing a factor
that may be a common denominator of the TMJ imbalance and the presenting
complaint may restore the TMJ to physiologic function.”

Milne (1999, 42) explains that “The condition of the mandibular muscles has
an effect from the tip of the greater wing of the sphenoid down to the tips of
the toes.” He also thinks that this influence can happen the other way round.
For instance, all muscles that have an influence on the scapula also have an
effect on the stomatognathic system.
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e According to Liem (2000) there is an interrelation between the masticatory
system and the rest of the body via myofascial chains, which is represented in
Figure 6.

1. M. temporalis
M. masseter

Suprahyoidal
muscles

4. M. stylohyoideus,
M. digastricus
(Venter posterior)

5. Infrahyoidal
muscles

6. M. sternocleido-
mastoideus

7. M. omohyoideus

8. Cervical muscles
(posterior and anterior)

9. M. infraspinatus /
supraspinatus

10. M. biceps brachii

11. Back muscles in the
thoracic region

12. M.serratus anterior

13. M. obliquus externus
14. Diaphragm
15. M. iliopsoas .

16. back muscles in the
lumbar region

17. Adductors
18. M. biceps femoris

Figure 6: Interrelations of TMJ and body via myofascial chains,
Liem, 2000, page 297

e For Gohl-Fronmayer (2005) the visceral system, which begins with the correct

swallowing, and its overall function have an influence on the function of the

stomatognathic system just like respiration or the speech pattern.
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2.4.5 Treatment of craniomandibular dysfunctions

It has already been pointed out in the introduction and the previous chapters that for

the treatment of patients with CMD, the symptoms and interrelations are very

complex and can have multi-causal origins. Therefore, there are numerous

possibilities (cf. also Figure 1) by different medical specialities to treat CDM. Below

(cf. Table 2) only osteopathy and manual therapy (whose effectiveness will be

compared in this paper) are described and compared in more detail.

Osteopathy

Manual Therapy
(according the CRAFTA® concept)

Definition: Osteopathy is an independent holistic | Manual Therapy according to the
form of medicine which grasps the CRAFTA® concept is a therapy concept
human being with all the multi-layered | which deals specifically with CMD
structural, functional and biochemical | complaints and their treatment around
interrelations. the regions of the head, neck, throat
and face.
Approach: Black Box Approach Black Box Approach
Treatment- The whole body as a unit, which is o TMJ
region: devided into the: e Cranial bones
e Parietal system e Cervical spine
e Visceral system e Cranial nervous system
¢ Craniosacral system e Muscular structures in the region of
the head and neck
e Pelvis (secondary)
Treatment Basically all osteopathic treatment The typical treatment techniques of
techniques: techniques can be applied. manual therapy can be applied:

They can be divided into:
e Parietal techniques
e Visceral techniques

¢ Craniosacral techniques

e Traction

e Translation

e Mobilisation

e Manipulation

in addition the CRAFTA®-specific

techniques can be applied:

e Compression

e Muscular soft tissue techniques like
stretching, cross-fibre friction,

trigger point treatment

e Neurodynamic mobilisation

Table 2: Comparison of osteopathy with manual therapy (CRAFTA ® concept)

for the treatment of patients with CMD
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For more information regarding other therapy possibilities for the treatment of
patients with craniomandibular dysfunctions the following authors can be

recommended to start with:

Pharmacological therapy: von Lindern 2000, Kares et al. 2001,
Umstadt 2002, Kehr 2005,
Gulndel et al 2006

e Occlusal correction / orthodontics: Bumann et al. 2000, Hippel 2006

e Acupuncture: Grandjean 2003, Gleditsch 2004

e Surgical interventions: Sanders 1988, Sader 2005

e Psychotherapy: Kluckhuhn 2006, Ahlers et al. 2007
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3. Methodology

The present work is a clinical pilot study. Its design, implementation and statistical
analysis are described below. Basically, a clinical study evaluates the influence of a
medical treatment approach for a disease on human beings in a controlled
experimental environment (cf. Johannsen 2008). In this case the effectiveness of an
osteopathic treatment is evaluated in comparison with a manual treatment (according

to the CRAFTA® concept) for patients suffering from craniomandibular dysfunctions.

To guarantee an optimal result a randomized controlled trial (RCT) was chosen,
which is regarded as the best study design in medical research for the evaluation of
the effectiveness of certain methods. An RCT represents the classical
implementation of experimental logics into clinical research, which means that its
evidence has to be valued more than that of other study types. Thus the RCT takes
the first rank among primary studies, the so-called “gold standard” (Scherfer 2005).

In the present study the potential participants were first of all checked with regard to
defined inclusion and exclusion criteria. On the one hand this should guarantee that
the symptoms are relevant, treatable and measurable, on the other hand it should
make sure that equivalent preconditions are created for the comparison of the two

therapy forms (osteopathy and manual therapy according to the CRAFTA® concept).

Eligible patients were then randomly divided into two groups. This prevented a
conscious or unconscious manipulation in the preparation phase and allowed an
equal distribution of known and unknown influencing factors among the two groups.
One group served as the study group and its members were treated with osteopathy.
The other group represented the comparison group and its members were treated
with manual therapy according to the CRAFTA® concept.
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Every patient received the same number of treatments within a set period of time and
following a previously defined procedure. During the course of the treatments the
necessary data for the evaluation and comparison was collected. The results are
presented in Chapter 4 and compared and causally interpreted in Chapter 5. In this
chapter possible differences between the two groups are attributed to the applied
treatment method, which allows evaluating the effectiveness of osteopathy and
manual therapy (according to the CRAFTA® concept) for the treatment of patients

with craniomandibular dysfunctions.

3.1 Selection and allocation of the patients

3.1.1 Recruitment of the patients

To recruit the patients for this study selected dentists, ENT specialists, orthopaedists
and speech therapists in the area of DUsseldorf were contacted. They received a
brief explanation of the background and objective of this study with the request to
mention towards appropriate patients the possibility of a free participation in this
study. During a first phone call/conversation the potential participants received
information about the purpose, objective and background of the study. In addition, it
was checked whether they fit the inclusion and exclusion criteria. Eligible patients
were then randomly divided into the two groups and a first appointment was
arranged.

3.1.2 Inclusion criteria
The patients who finally were included in this study were all older than 18 years,
German-speaking and suffering from the relevant CMD symptoms for more than 6
months. During the study period they did not receive any other treatment by a
physical therapist, osteopath or dentist and they fulfilled at least three of the following
five inclusion criteria:

e Pain in the region of the muscles of mastication

e Bruxism (grinding) or bracing (compressing)

e Deviation when opening the mouth

e Restricted ability to open the mouth

e C(Clicking sounds when opening the mouth
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These inclusion criteria were chosen because:

3.1.3

they are the typical cardinal symptoms of CMD (cf. Ahlers et al. 2007)

they can be easily measured (cf. Chapter 3.3)

they are in general treatable by means of physical therapy (cf. Fink 2000)

they have already been applied in numerous studies and examinations on the
topic of CMD, e.g. Nikolakis el al. 2001, Hilse et al. 2003, Knust 2006, Van
Assche 2006 and von Pickartz 2007.

Exclusion criteria

Potential patients for this study were excluded if they showed the following

symptoms:

Pronounced dysgnathia
Facial pain caused by systemic, neurological or psychiatric diseases
Acute or chronic TMJ trauma

Sinusitis

The exclusion criteria were supposed to guarantee that no therapy-resistant patients

could distort the results, that all patients could be treated with both therapy methods

and that no contraindications were present.

3.1.4

Randomized allocation of the patient into the two groups

After the verification of the inclusion and exclusion criteria the eligible patients were

randomly divided into the following two groups:

OST group = study group osteopathy; treatment delivered by Ms Anett Horster
and

MT group = comparison group manual therapy according to the CRAFTA®
concept; treatment delivered by a certified CRAFTA® therapist
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To guarantee the necessary randomization a One-Euro coin was flipped at the
occasion of the first encounter (cf. Kool et al. 2001). Patients who got the result
“Number” were attributed to the OST group and those who got the result “Eagle”
were attributed to the MT group. The patients were thoroughly informed about the
study and the free participation but they did not receive any information about the

division into the two groups and the differences between the two therapies.

3.2 Examination and treatment of the patients

Every patient was treated three times within a period of two weeks following a Black
Box approach and the procedure defined below. Between the first and second
treatment was at least one day but maximal 5 days, while between the second and
third treatment were at least 4 and maximal 8 days. These basic definitions should
guarantee that all patients (thus both groups) were treated under the same frame
conditions. The patients were invited to come at least ten minutes earlier to the
appointments to relax before the start of the actual treatment.

15! Appointment, approx. 90 minutes
1. Welcome

2. Explanation of the study and declaration of consent, approx. 5 minutes

3. Case history, approx. 10 minutes

4. Completion of the SES (pain perception) and SF36 questionnaire, approx.
15 minutes

5. VAS assessment, approx. 2.5 minutes

6. Biofeedback EMG measurement, approx. 15 minutes

7. 1ID measurement and control of deviation, approx. 2.5 minutes

8. Examination, approx. 10 Minuten

9. Treatment depending on the examination findings, approx. 25 minutes

10. Period of rest, approx. 5 minutes

11. Good bye
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2"? Appointment, approx. 60 minutes

1. Welcome

2. Control examination, approx. 10 minutes

3. Treatment according to examination findings, approx. 45 minutes
4. Period of rest, approx. 5 minutes

5. Good bye

3" Appointment, approx. 90 minutes
1. Welcome
Control examination, approx. 10 minutes
Treatment according to examination findings, approx. 35 minutes
Period of rest, approx. 5 minutes
Biofeedback EMG measurement, approx. 10 minutes
VAS assessment, approx. 2.5 minutes

IID measurement, approx. 2.5 minutes

© N o a s~ Db

Completion of SES (pain perception) and SF36 questionnaire, approx. 15
minutes

9. Conversation concerning advice, approx. 5 minutes

10.Good bye

11.Final documentation, approx. 5 minutes

The patients’ declaration of consent as well as the case history and examination
sheets can be found in the Chapters 9.1 and 9.2 in the annex of this paper.
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3.3 Measurement parameters and methods

Pain is the symptom that prompts the patients most often to search for treatment and
visit their doctor (cf. Kéneke 2005, Wicker Klinik 2008). Therefore is pain the most
important measurement parameter in this clinical study. In addition to the
measurement and analysis (of the change) of the acute pain intensity (VAS
assessment) and of the pain perception / quality (SES questionnaire) also the health-
related quality of life (SF36 questionnaire) of the patients is considered. This should
allow for a better holistic consideration of the patient’s condition and thus leave more
scope for the assessment in particular regarding the effectiveness of the osteopathic

treatment.

Besides pain two additional measurement parameters were selected which help to
evaluate typical CMD complaints and which, in contrast to the subjective pain
assessment by the patients, can be objectively and reproducibly measured by the
therapist. One of these parameters is the maximum opening of the mouth (IID
measurement) which can be experienced, if restricted, as a quite uncomfortable
condition in everyday life. The other additional parameter is the increased muscle
tension of the M. masseter during rest (Biofeedback EMG measurement) which is
supposed to be influenced by bruxism, bracing and/or pathological body statics, but
like restricted mouth opening must not be painful.

3.3.1 Pain, VAS assessment and SES (pain perception) questionnaire

In contrast to other sensory perceptions like seeing or hearing, pain cannot be
measured objectively and easily because it strongly depends on emotional factors
and is a very subjective experience. Therefore various documentation systems can
be used to facilitate and standardize the communication between the patient and the
physician or therapist. Besides body diagrams to localize the pain so-called Visual
Analogue Scales (VAS) are used to assess the pain intensity just like various
questionnaires to evaluate the different dimensions and influencing factors of pain
(cf. Kbneke 2005).
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In this study all three documentation systems were applied. While the body diagram
was only used in the process of examination and diagnosis, the actual pain intensity
was assessed with the VAS and the pain quality over a longer period of time (several
days) was evaluated by means of the pain perception scale (SES questionnaire
according to Geissner 1996). The results of the latter two methods were analysed.
Both methods play a central role in the diagnosis and as a progression parameter of
CMD, in particular when they are combined (cf. Stibenz 2004).

VAS assessment

Basically, visual analogue scales (VAS) can be regarded as a variant of the modality
comparison, where the subjective pain intensity is depicted as a line of a certain
length. The line has defined ends, e.g. “no pain” and “worst possible pain”. Visual
analogue scales have therefore the characteristic of a ratio scale, i.e. percentage
changes in the pain intensity can also be interpreted. Moreover, they have proven to
be a reliable and valid measuring method to quantify the pain intensity (cf. Rosenow
et al. 2004).

In this clinical study the subjective pain intensity was measured using the VAS by the
company Painscale (cf. Figure 7). With the aid of a “pain slider” the patient indicated
his/her perceived pain intensity on a ca. 10 cm long bar. The increase of the pain
intensity from one end of the bar representing “no pain” to the other end of the bar
representing “most pain” is also illustrated by an increasing width of the bar and the
intensity of its red colour. The patient’s indicated pain intensity was read off the back
of the VAS. The scale ranges from 0 = “no pain” to 10 = “most pain” and is divided
into 0.25 intervals. The patients were always asked in a resting position about their

pain perception.

The VAS assessment proved to be a quite easy, quick and straightforward method
and did not require a lot of explanation to the patients. It could be carried out in about
2.5 minutes at the beginning of the first and at the end of the last treatment session,
where the patients were asked to consider and assess only the relevant pain in the
head, throat and neck region. The results were directly recorded on the individual

patient’'s examination sheet.
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Figure 7: Visual Analogue Scale by the company Painscale

SES questionnaire (pain perception)

The pain perception scale (SES questionnaire) facilitates a multi-dimensional,
differentiated evaluation of subjectively experienced chronic and acute pain. The
scale can be used for various different forms of pain or diseases which entail pain. It
enables not only a differentiated description of the perceived pain but also allows the
evaluation of changes due to analgic therapy measures, which also include manual
and physical therapeutic treatments and exercises. The pain perception scale (SES
questionnaire) used is appropriate for German-speaking pain patients (male and
female) aged between 16 and 80 (cf. Geissner 1996).

The SES consists of a questionnaire comprising 24 items. All the items are attributed
to five traits (scales): two traits describe the affective aspects of the perceived pain
(expressing a feeling, i.e. concerning the psychic component of the pain, the aspect
of suffering) and three traits describe the sensory aspects of the perceived pain (the
sensory quality, i.e. the physically perceived component of the pain).
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The traits are described with different descriptors and are summarized in two global
dimensions (SES Global-Affective or SES Global-Sensory). Any further aggregation
to obtain an overall pain value does not make sense neither from a statistical nor
from a content point of view (cf. Geissner 1996). The first 14 items represent the
affective aspects (Part A) and the following 10 items represent the sensory aspects
(part B) of the SES (cf. Table 3).

Short description of Item No. . . . . .

ThelHemy descrintos in the SES Designation of trait Global dimension
atrocious 2
fierce 4
killing 5
dreadful 7 General affective
hideous 8 pain assessment (8 items)
strong 9 _ _
horrible 12 Glpbal qlmen3|on .
- "affective pain perception”
intolerable 13 (14 items)
excrutiating 1
exhausting 3
miserable 6 Assessment of
enervating 10 the pain persistency (6 items)
agonizing 11
paralyzing 14
throbbing 16 )

lsatin 19 Sensory pain assessment
pusating rhythm (3 items)
hammering 22
cutting 15 . .
tearing 18 Sensory pain assessment . Global dimension .

- . . ; sensory pain perception
stabbing 21 local intrusion (4 items) (10 items)
piercing 24
burning 17 s ) ;
- ensory pain assessmen

torrid 20 temperature (3 items)
hot 23

Table 3: Overview of items, traits and global dimensions of the SES, Geissner, 1996

For the description of the pain, i.e. for answering the questions of the SES, the
following three different time frames can be selected: “in the last 3 months”, “in the
last few days” and “in this moment”. To evaluate the effectiveness of specific
interventions the time frame “in the last few days” is recommended (cf. Geissner
1996). Therefore the patients in this study were told to consider this period when

answering the questions.
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The answers to the 24 items depend on the degree of each individual’'s agreement
with the pre-defined statements, i.e. the degree of correspondence of the personal
situation with the pre-defined statements for the chosen time frame. The patients
have to evaluate for each item whether the statement fits to their perceived pain by
choosing from four standard answers: “does totally apply” (= 4 points), “does apply to
a large extent” (= 3 points), “does apply to a lesser extent” (= 2 points) or “does not
apply” (= 1 point). All items are oriented in the same direction, i.e. the more intensive
the pain the higher the points.

After completion of the questionnaire, the points are added to calculate the results for
the five traits (scales) first. Then the global dimension “affective pain perception”
(SES Global-Affective) is calculated by adding the defined 14 affective items (ltem
1 to 14 = Part A of the SES). The same applies for the calculation of the global
dimension “sensory pain perception” (SES Global-Sensory) (Item 15 to 24 = Part B of
the SES). The range of the calculated results depends on the number of items and
the individual answers of the patients. In the case of the global dimension “affective
pain” it ranges from a minimum of 14 to a maximum of 56 points, while for the global
dimension “sensory pain” it ranges between a minimum of 10 and a maximum of 40

points.

There is no set time limit for answering the SES questionnaire. In the present clinical
study the patients needed about 5 to 10 minutes. Attention was paid that the patients
completed all questions and that they filled in their name, the date and their therapist
(to have a reference to the treatment group). The patients had to answer the
questionnaire before the first and after the last treatment session and were asked to
consider and evaluate only the relevant pain in the regions of the head, throat and
neck.

The SES questionnaire template can be found in Chapter 9.3 in the annex of this
thesis.
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3.3.2 Quality of life, SF36 questionnaire

The health-related quality of life can be equalized with subjective health indicators
and refers to a multi-dimensional construct, which has to be parameterized by at
least four components: the mental wellbeing, the physical condition, the social
relations and the functional competency of the patients. In general, this construct is
accepted for evaluating treatments (cf. Bullinger et al. 1998).

The SF36 is a questionnaire that was specifically developed to evaluate this health-
related quality of life. It is appropriate for patients aged 14 years and older. Like for
the SES questionnaire, it is also important for the SF36 that the patients themselves
provide the information about their wellbeing and their ability to function.

The SF36 comprises a total of 36 items referring to 8 different health concepts and
regarding changes in the stat of health (cf. Table 4). The topics include questions
about physical function, role physical, bodily pain, general health, vitality, social
function, role emotional, mental health and changes in the state of health
(cf. Bullinger et al. 1998).

Three different versions of the SF36 questionnaire are available: a self-assessment
questionnaire, a third-party assessment questionnaire and an interview sheet. In
addition, it is differentiated according to the time frame taken into account: the
“standard version” with a time frame referring to the last 4 weeks and the “acute
version“ with a time frame referring to the last week. The “acute version® of the SF36
self-assessment questionnaire was chosen for the present study. The reason for this
choice was that the assessment should be carried out without any third party
influence (self-assessment) and a “before-after” comparison for an overall treatment

period of only two weeks (“acute version”) was intended.
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. Number of L
Summaries | Health concepts . Description
items
Degree to which the state of health impairs physical activities
Physical function 10 like self-sufficiency, walking, climbing stairs, bending, lifting
and moderate or vigorous activities
Degree to which the physical condition limits work or other
Phvsical Role physical 4 daily activities, e.g. accomplish less than usual, limitations in
sica
y the kind of activity or difficulties performing certain activities
summary scale
. . Degree of pain and influence of pain on normal work inside or
Bodily pain 2 .
outside the home
Personal assessment of the general health including the
General health 5 current state of health, future expectations and resistance
against diseases
Vitality 4 To feel full of energy and drive vs. tired and exhausted
) . Degree to which the physical health or emotional problems
Social function 2 ] ) o
influence normal social activities
Mental summary Degree to which emotional problems limit work or other daily
scale Role emotional 3 activities; e.g. to have less time, to accomplish less, to work
less carefully as usual
General mental health including depression, fear, emotional
Mental health 5 . B .
and behaviour-related control, general positive attitude
Changes in the state ’ Evaluation of the current state of health in comparison to a
of health certain period of time (4 weeks/ last week)

Table 4: Overview and description of the summary scales and health concepts of the

SF36 questionnaire, Bullinger 1998, page 12

For each of the 36 items the patient’s task in the questionnaire is to choose the
answer that comes closest to his/her personal experience for the specified period. In
contrast to the SES questionnaire the categories of possible answers vary. There are
questions that offer only binary answers, i.e. the questions can be answered e.g. with
either “yes® or “no“ and other questions that offer scales of up to six different answer

possibilities.

The analysis of the SF36 questionnaire is carried out with a special computer
program, which transforms the scales of the health concepts into values between
1 and 100, applies a weighting and adds up the values. In this way the results for the
various health concepts can be calculated. They can also be summarized into an
overall physical summary scale and mental summary scale. Only the changes in the
state of health are not transformed and are always considered separately.
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In general, there is no set time limit for the completion of the SF36 questionnaire. The
patients in this study needed about 10 to 15 minutes. Attention was paid that the
patients completed all questions and that they filled in their name, the date and their
therapist (to have a reference to the treatment group). The patients had to answer
the SF36 questionnaire before the first and after the last treatment session.

The SF36 questionnaire can be found in Chapter 9.4 in the annex of this thesis.
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3.3.3 Mouth opening, IID measurement

A restricted (active) mouth opening is always present when a patient’s mobility of the
lower jaw is objectively reduced, which is a typical symptom of CMD. It can be painful
but this does not necessarily have to be the case. Even though the normal, healthy
mouth opening and thus also a possible restriction can vary from person to person,
the literature indicates a “scientific limit“. This ranges around 40 mm to 42 mm
(cf. Bumann et al. 2000, Stelzenmdller et al. 2004). In the present clinical study a
“restricted mouth opening” is understood as a maximum active mouth opening that is

smaller than 40 mm.

The mouth opening is usually measured as the distance between the incisors (inter-
incisor distance, IID). The patient has to (actively) open his/her mouth as far as
possible and the therapist positions a solid ruler between the edge of the upper
incisors and the edge of the lower incisors. The maximum active mouth opening can
now be determined on the ruler in millimetres by the therapist (cf. Figure 8). Such an
IID measurement is objective and reproducible. Many studies have shown that the
reliability of such a measurement ranges from moderate to good (cf. von Piekartz
2005).

In practice the 1ID measurement could be carried out quickly and easily. The patients’
mouth opening was measured before the first and after the last treatment and the
values were recorded in millimetres on the examination sheets.

Figure 8: IID measurement with a ruler
von Piekartz, 2005, page 138
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3.3.4 Muscle tension, Biofeedback EMG measurement

The tension in a muscle is also called muscle tone. It has a passive viscous-elastic
component and an active component which is determined by the muscle contraction
(cf. Mense 1998). The contractile component can be measured quite well for the
skeletal muscles because an active contraction of a muscle produces among others
an electric field on the skin (cf. Dittel 1992). In the following the term muscle tension
is used to describe this active contractile component which is linked with the muscle’s
contraction and which can be measured as an electric charge.

A healthy skeletal muscle in a totally relaxed state does not have any muscle tension
at all, i.e. no fibres contract. If this state cannot be achieved despite all relaxation
efforts, the muscle is in a pathologic electrogenic spasm (cf. Mense 1998). This state

can be but does not necessarily have to be painful.

In this clinical study the muscle tension of the M. masseter (on the left and right side)
were measured because patients with CMD often have an increased tension in this
muscle (cf. Slavicek et al. 1995) and the muscle tension or changes of it have proven
to be a meaningful diagnostic criterion in the case of CMD. The progression of the
disease and the success of the treatment can be controlled and documented very
well due to the objectivity and reproducibility of this measurement method (cf. Huelse
et al. 2003).

A biofeedback device was used to measure the muscle tension. In general,
biofeedback is understood as a therapeutic procedure where body functions, which
we are not or hardly conscious of, are measured with the aid of apparatuses. The
patient receives an optic or auditory feedback of these biological signals. This can
help patients to influence these physiological processes in a targeted way to
positively change them. (cf. Korn 2005).
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Biofeedback devices can be used to measure e.g. skin conductance, pulse
amplitude, pulse frequency, temperature, respiration, electrical activity of the brain
and the muscle tension. In this clinical study the biofeedback device was only used to

measure the muscle tension.

The measurement, analysis and documentation of the muscle tension is also called
electromyography (EMG). It looks at changes in the electrical state on the surface of
the muscle fibres, the so-called action potentials, which depend on de-polarization
and re-polarization processes (cf. Konrad 2005). The fluctuations of these potentials
can be measured with electrodes that are attached to the surface of the skin or with
needle electrodes that are inserted into the specific muscle. While needle electrodes
are mainly used to examine neurological problems, the surface electrodes are mainly
applied to examine the activity progression and the interaction of several muscles or

muscle groups.

The surface EMG is regarded as reliable if the muscles to be measured are not
covered by others and are situated directly under the skin (cf. Ettlin et al. 1998)
— like it is the case with the M. masseter.

In this study the two-channel EMG module of the Biofeedback 2000 x-pert device by
the company Schuhfried was used. The one-way adhesive electrodes Blue Sensor M
by the company Ambu were used as surface electrodes (cf. Figure 9).

Figure 9: EMG module of the Biofeedback device 2000 x-pert by the company Schufried
and one-way adhesive electrode Blue Sensor M by the company Ambu
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The muscle tensions of the M. masseter on the right and left were measured at the
same time with two electrodes applied on each side (two-channel device). The
difference between the two electrodes on the left and the difference between the two
electrodes on the right side were measured (bipolar conduction). The reference
electrode was always applied to an electrically uninvolved (neutral) spot at the neck.
The biofeedback device amplified, demodulated and averaged the signals using a
time constant of 250ms (cf. Schuhfried 2006).

The results of such an EMG measurement are thus two time-averaged and
demodulated interference curves (one for the left and one for the right M. masseter),
which each represents an overlay of all measured action potentials of the

corresponding muscle and which is indicated in microvolt.

A healthy and relaxed muscle does not show any EMG activity due to the lack of the
membrane de-polarization and the associated action potentials. In theory the
measuring result would be displayed as a flat baseline. In reality, however, a
so-called baseline noise occurs. It is caused by different disturbing signals or
artefacts. These are for example external disturbing charges, changes in the distance
between the muscle and the electrode (due to e.g. movement) or electrical signals
from adjacent muscles (physiological cross talk).

In the case of modern EMG amplifiers and when the skin is optimally prepared the
baseline noise should not exceed 3 to 5 microvolt. This cannot always be achieved in
reality but nevertheless 1 to 2 microvolt have to be considered as optimum
(cf. Konrad 2005).

The EMG measurements were carried out before the first and after the last treatment
of each patient. In every case the M. masseter left (with the dark green plug) and
right (with the light green plug) were measured in a resting state. During each
measurement three ten-second intervals were recorded. They were announced by
the therapist so that the patients could observe the rules of behaviour described
below.
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Before the EMG measurement the skin of the patients was cleaned and degreased to
obtain the best possible conductibility. Thereafter the M. masseter was palpated, the
coordinates for the electrodes were determined and marked on the examination
sheet (or taken from the examination sheet for the following measurements) to

guarantee a reproducible measurement arrangement.

The coordinates of the first electrode in the region of the M. masseter were
determined on an imaginary line between the Incisura intertragica and the beginning
of the Sulcus nasolabialis. The distance to the Incisura intertragica was measured
and recorded on the examination sheet. The coordinates of the second electrode
were determined on an imaginary line between Angulus mandibularis and the
Angulus oris. This distance was also measured and recorded (cf. Figure 10).

It has to be pointed in this context out that it is of advantage for an EMG
measurement when both electrodes are placed on the muscle belly in the direction of
its fibres. This ensures the best possible signals (cf. Konrad 2005). For all patients
the electrical uninvolved cervicothoracal junction was chosen as position for the

neutral electrode.

Distancg
electrode 1

Beginning of
Sulcus
Masolabialis

Incisura
Intertragica

-

-3

Meutral electrode
in the region

of the
cervicothoracal ™,
junction

Distanée
electrode 2

Figure 10: Determination, measurement and documentation of the coordinates

for the surface electrodes of the EMG measurement
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After the five electrodes were applied at the determined spots and all cables were put
into place, the patients were asked to respect the following rules of behaviour during
the measurements in order to guarantee comparable and reproducible measurement

conditions:

e UPPM position (Upright Postural Position of the Mandible) (cf. von Pickartz
2005); which is characterized by:
o Sitting position
o Shoulders and head in neutral position
o Teeth slightly apart
o Lips closed but lips and chin relaxed
o Tongue relaxed, closely behind the upper incisors
e Eyes closed and no view on the monitor

¢ No swallowing or other movements

Even though the EMG module is a biofeedback device, the patients were not allowed
to see the monitor at any time in order to avoid any possible training or habituation
effects.

Figure 11 gives an example of such a biofeedback EMG measurement of the M.
masseter left and right, where the results are depicted as a bar diagram, one above
the other, for the relevant time period. The left side is shown in dark green above and
the right side in light green below. The grey bars mark the start and end points for the
defined three 10-second intervals. Between the intervals there was always a short
break.
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Figure 11: Example of an EMG measurement with the biofeedback device 2000 x-pert
by the company Schufried

Figure 12 gives an example for a comparison of the first measurement (left = before
the first treatment - pre) and the second measurement (right = after the last treatment
- post) for the left (dark green, above) and right (light green, below) side.
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Figure 12: Example of a comparison of the first and second EMG measurement with the

biofeedback device 2000 x-pert by the company Schufried
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3.4 Statistical analysis

The computer programs Excel and SSPS (with the additional SF36 module) for
Windows were used for the collection, analysis and graphical presentation of the
obtained patient data. The IID and VAS values were gathered from the examination
sheets and manually entered into Excel. Also the data from the SES and SF36
questionnaires were entered manually into Excel. It was possible to directly export
the EMG values from the biofeedback software into Excel.

The collected data was then checked with the SPSS software to see whether certain
distribution patterns could be observed, e.g. a Gaussian distribution. This was almost
always the case so that the parametric T-test was used for the statistical analysis.
Only for the traits rhythm and temperature of the SES questionnaire and for the
health concepts role physical and social function of the SF36 questionnaire no
distribution pattern could be found. Therefore non-parametric tests were applied for
those cases; first the Wilcoxon test and afterwards the Mann-Whitney-U-test for the
comparison of the OST group with the MT group. In addition, the reliability of the SES
and SF36 questionnaires was verified. The Cronbach’s alpha was above the
threshold of 0.7 for both the SES (Parts A and B) and the SF36 (physical and mental
summary scale). Therefore the results of the two questionnaires could be considered
as reliable (cf. Bullinger et al. 1998 und Geissner 1996).

Comparisons, trends etc. are generally regarded as “statistically significant” if the
results cannot be attributed to mere coincidence. Usually the variable p is used to
indicate the level of significance. If the level is small enough, the result can be taken
as significant. For this clinical study a significance level of p=0.05 was chosen. One
usually speaks about a highly significant result if p<0.01. For the analysis of the
various measurement values (lID, VAS, SF36, SES, EMG) always the same
procedure was observed. First of all, all patients were evaluated as a collectivity; then
the OST and MT groups were analyzed separately to recognize changes (post vs.
pre). Finally, these changes within the different groups were compared. The results
are presented in tables and diagrams in Chapter 4 together with general patient
analysis. In the boxplots the outliers and extreme values are marked as crosses.
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4. Results

The treatments for this clinical study were carried out between March and July 2008.
A total of 21 patients participated in the study, but one female patient had to be
excluded and was not considered in the statistical analysis due to a botox injection
into the M. masseter. The remaining 20 patients all received three treatments within a
period of two weeks according to the procedure defined in Chapter 3.2. The patients
were randomly divided into the two groups, the OST and the MT group, which turned
out to be of the same size by coincidence (cf. Figure 13).

Distribution of the patients

W OST group
B MT group

Figure 13: Distribution of the patients

The average age of the patients was 40.8 years, with a range from 19 to 65 years
(cf. Figure 14).

Age distribution: All patients

10

Number of patients

. .
O T
218 and <30 230 and <40 240 and <50 250 and <60 260

Age groups (years)

Figure 14: Age distribution: All patients
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The average age of the OST group was 39.1 years, with a range from 21 to 57 years
(cf. Figure 15).

10

Age distribution: OST group

Number of patients

218 and <30

230 and <40 240 and <50 250 and <60

Age groups (years)

Figure 15: Age distribution: OST group

The average age of the MT group was 42.5 years, with a range from 19 to 65 years
(cf. Figure 16).

Age distribution: MT group

Number of patients

218 and <30

230 and <40 240 and <50 250 and <60

Age distribution (years)

Figure 16: Age distribution: MT group

18 of the patients were female and 2 male and each treatment group consisted of 9

female and 1 male test persons. The gender distribution of all patients is illustrated in

Figure 17.
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Gender distribution: All patients

B Female
B Male

Figure 17: Gender distribution: All patients

All patients fulfilled at least 3 of the 5 defined inclusion criteria. With the exception of

the inclusion criterion restriction (restricted mouth opening) all inclusion criteria

occurred more or less similarly often (cf. Figure 18).

Number of patients

20

Inclusion criteria: All patients

111.l

Pain

Bruxism / Bracing Deviation Restriction Clicking

Inclusion criteria

Figure 18: Inclusion criteria: All patients
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In the OST group pain and bruxism/bracing were the most frequent inclusion criteria.

All 10 patients of the OST group named this criterion. Slightly less (but by the same

amount) deviation and clicking were indicated. Only every second patient indicated

restriction as an inclusion criterion (cf. Figure 19).

Number of patients

20

Inclusion criteria: OST group

Pain

Bruxism / Bracing Deviation Restriction

Inclusion criteria

Clicking

Figure 19: Inclusion criteria: OST group

In the MT group all inclusion criteria except restriction occurred in approximately the

same number (cf. Figure 20).

Number of patients

20

Inclusion criteria: MT group

Pain

Bruxism / Bracing Deviation Restriction

Inclusion criteria

Clicking

Figure 20: Inclusion criteria: MT group
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4.1 Pain, VAS assessment

4.1.1 All patients

At the beginning of the course of treatments the mean value (pre) of all patients in
the VAS assessment was 4.07. Due to the treatments a mean improvement
(reduction) of -1.53 and thus a mean value (post) of 2.54 could be achieved. With

p=0.000 this was a highly significant improvement for all patients (cf. Table 5).

Standard
VAS - All patients N Mean Value | Deviation Minimum Maximum | Significance
Pre 20 4.07 2.12 0.00 7.80 0.000
Post 20 2.54 1.80 0.00 5.50

Table 5: VAS - All patients: Results; Unit of measurement: Points

4.1.2 Osteopathy group

Before the treatments the mean value (pre) in the VAS assessment of the OST group
was 4.53. Through the osteopathic treatment a mean improvement of -2.31 and thus
a new mean value (post) of 2.22 could be achieved. With p=0.000 this was a highly
significant improvement for the OST group (cf. Table 6).

Standard
VAS - OST group N Mean Value | Deviation Minimum Maximum | Significance
Pre - 10 4.53 1.47 2.00 7.80 0.000
Post 10 2.22 1.55 0.00 5.50

Table 6: VAS — OST group: Results; Unit of measurement: Points

Figure 21 illustrates the pre and post VAS values of all patients of the OST group.

All patients displayed a clear improvement due to the osteopathic treatment.

VAS - Osteopathy group pre and post

W Pre
O Post

VAS (Points)
o = N W~ O O N 0 © O

OSTH1 OST2 OST3 OST 4 OST5 OST6 OST7 OST8 OST9 OST10

Patients

Figure 21: VAS — OST group pre and post
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4.1.3 Manual therapy group

Before the treatments the mean value (pre) in the VAS assessment of the MT group
was 3.60. Through the manual therapy (according to the CRAFTA® concept) a mean
improvement of -0.75 and thus a new mean value (post) of 2.85 could be achieved.
However, with p=0.057 this improvement was marginally not significant for the MT

group (cf. Table 7).

Standard
VAS - MT group N Mean Value | Deviation Minimum Maximum | Significance
Pre 10 3.60 2.61 0.00 7.50 0.057
Post 10 2.85 2.06 0.00 5.50

Table 7: VAS — MT group: Results; Unit of measurement: Points

Figure 22 illustrates the pre and post VAS values of all patients of the MT group. Two
patients (MT 1 and MT 9) did not had any complaints right from the start (and non at
the end), while one patient (MT 5) experienced a slight deterioration (increase) after

the treatments.

VAS - Manual Therapy group pre und post

W Pre
O Post

VAS (Points)
O = D W~ O O N 0 © O

MT 1 MT 2 MT 3 MT 4 MT 5 MT 6 MT 7 MT 8 MT 9

Patients

Figure 22: VAS — MT group pre and post

4.1.4 Comparison

Figure 23 shows a graphic comparison of the pre and post VAS values for all
patients, for the OST group and the MT group in a boxplot diagram. What is
noticeable in particular was the clear improvement of the OST group in comparison

with the MT group.
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VAS - Comparison pre und post
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Figure 23: VAS — Comparison pre and post

In the OST group a mean improvement of -2.31 could be observed, while the mean

improvement in the MT group was only -0.75. This means that in comparison with the
manual therapy (according to the CRAFTA® concept) osteopathy was more

effective. With p=0.002 this difference was highly significant. (cf. Table 8).

Standard
VAS - Comparison OST - MT N Mean Value | Deviation Minimum Maximum | Significance
OST changes 10 -2.31 0.84 -1.30 -4.00 0.002
MT changes 10 -0.75 1.09 0.50 -3.50

Table 8: VAS — Comparison OST — MT; Unit of measurement: Points

Figure 24 provides a graphic comparison of this result, illustrating the changes of the
VAS values for all patients, for the OST group and the MT group in a boxplot
diagram. A reduction (negative value) corresponds to an improvement.
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Figure 24: VAS — Comparison OST - MT
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4.2 Pain, SES questionnaire

4.2.1 All patients

At the beginning of the course of treatments the mean value (pre) of all patients for
the SES questionnaire was 22.55 for the global dimension affective, while it was
14.85 for the global dimension sensory. Due to the treatments a mean improvement
(reduction) of -4.60 and thus a mean value (post) of 17.95 could be achieved for the
global dimension affective, while a mean improvement of -2.30 and thus a mean
value (post) of 12.55 could be observed for the global dimension sensory. With
p=0.001 each, this represents a highly significant improvement for all patients for
both global dimensions. Also the traits that are summed-up in the global dimensions
showed significant improvements (with the exception of the temperature). Further
details can be gathered from Table 9.

Standard

SES - All patients N Mean Value | Deviation Minimum Maximum | Significance
Global affectiv pre 20 22.55 5.80 14.00 34.00 0.001
Global affectiv post 20 17.95 3.62 14.00 27.00 ’
Affectiv pre 20 11.00 2.92 8.00 16.00 0.003
Affectiv post 20 9.10 1.59 8.00 15.00 )
Persistency pre 20 11.55 3.20 6.00 18.00 0.001
Persistency post 20 8.85 2.52 6.00 15.00 ’
Global sensory pre 20 14.85 4.17 10.00 24.00 0.001
Global sensory post 20 12.55 2.80 10.00 20.00 ’
Rhythm pre 20 4.65 2.66 3.00 12.00 0.028
Rhythm post 20 3.75 1.37 3.00 8.00 )
Intrusion pre 20 6.60 2.19 4.00 10.00 0.001
Intrusion post 20 5.45 1.32 4.00 8.00 )
Temperature pre 20 3.60 1.14 3.00 7.00 0.096
Temperature post 20 3.35 0.88 3.00 6.00 )

Table 9: SES — All patients: Results; Unit of measurement: Points

4.2.2 Osteopathy group

Before the treatments the mean value (pre) of the OST group in the SES
questionnaire was 24.50 for the global dimension affective, while it was 16.60 for the
global dimension sensory. The osteopathic treatment could achieve a mean
improvement of -6.40 and thus a mean value (post) of 18.10 for the global dimension
affective, while a mean improvement of -3.50 and thus a mean value (post) of 13.10
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could be observed for the global dimension sensory. With p=0.006 and p=0.004 both
global dimensions of the SES questionnaire displayed a highly significant
improvement for the OST group. Also for the traits Affective and Persistency of the
global dimension affective as well as for the trait Intrusion of the global dimension
sensory a significant improvement could be observed in the OST group. Further

details can be gathered from Table 10.

Standard

SES - OST group N Mean Value | Deviation Minimum Maximum | Significance
Global affectiv pre 10 24.50 5.19 19.00 34.00 0.006
Global affectiv post 10 18.10 2.73 14.00 24.00 ’
Affectiv pre 10 11.50 2.95 8.00 16.00 0.014
Affectiv post 10 9.00 0.67 8.00 10.00 )
Persistency pre 10 13.00 0.80 11.00 18.00 0.007
Persistency post 10 9.10 0.77 6.00 15.00 ’
Global sensory pre 10 16.60 4.22 11.00 24.00 0.004
Global sensory post 10 13.10 2.96 10.00 20.00 ’
Rhythm pre 10 5.10 3.18 3.00 12.00 0131
Rhythm post 10 3.80 1.55 3.00 8.00 )
Intrusion pre 10 7.60 2.07 5.00 10.00 0.001
Intrusion post 10 5.90 1.37 4.00 8.00 )
Temperature pre 10 3.90 1.45 3.00 7.00 0.059
Temperature post 10 3.40 0.84 3.00 5.00 )

Table 10: SES — OST group: Results; Unit of measurement: Points

Figure 25 illustrates the pre and post values of the global dimension affective and

sensory for all patients of the OST group. A clear improvement could be observed in

almost all cases (with the exception of patient OST 6).
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Figure 25: SES — Global dimensions: OST group pre and post
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Figure 26 illustrates the pre and post mean values of the OST group for the global
dimension affective with its traits Affective and Persistency as well as for the global
dimension sensory with its traits Rhythm, Intrusion and Temperature. In almost all
cases improvements could be observed, which all were significant (with the

exception of Rhythm and Temperature).
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Figure 26: SES — Traits: OST group pre and post

4.2.3 Manual therapy group

Before the treatments the mean value (pre) of the MT group in the SES questionnaire
was 20.60 for the global dimension affective and 13.10 for the global dimension
sensory. With the manual therapy (according to the CRAFTA ® concept) a mean
improvement of -2.80 and thus a mean value (post) of 17.80 could be achieved for
the global dimension affective, while a mean improvement of -1.10 and thus a mean
value (post) of 12.00 could be observed for the global dimension sensory. With
p=0.032 this was a significant improvement for the MT group for the global dimension
sensory, while with p=0.055 the improvement for the global dimension affective was
marginally not significant. Regarding the various traits only Persistency showed a
significant improvement in the MT group. Further details can be gathered from

Table 11.
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Standard

SES - MT group N Mean Value | Deviation Minimum Maximum | Significance
Global affectiv pre 10 20.60 5.97 14.00 32.00 0.055
Global affectiv post 10 17.80 4.49 14.00 27.00 ’
Affectiv pre 10 10.50 2.95 8.00 15.00 0128
Affectiv post 10 9.20 2.20 8.00 15.00 )
Persistency pre 10 10.10 3.25 6.00 17.00 0.022
Persistency post 10 8.60 2.72 6.00 14.00 )
Global sensory pre 10 13.10 3.48 10.00 21.00 0.032
Global sensory post 10 12.00 2.67 10.00 19.00 ’
Rhythm pre 10 4.20 2.10 3.00 8.00 0.102
Rhythm post 10 3.70 1.25 3.00 6.00 )
Intrusion pre 10 5.60 1.90 4.00 9.00 0.140
Intrusion post 10 5.00 1.16 4.00 7.00 )
Temperature pre 10 3.30 0.67 3.00 5.00 1.000
Temperature post 10 3.30 0.95 3.00 6.00 )

Table 11: SES — MT group: Results; Unit of measurement: Points

Figure 27 illustrates the pre and post values of the global dimensions affective and
sensory for all patients of the MT group. About 50% of the patients experienced an
improvement. In the case of some patients (MT 1, MT 7, MT 9) the values partly
remained the same, while in the case of two patients (MT 5, MT 6) a deterioration

(increase) in some values was be observed.
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Figure 27: SES — Global dimensions: MT group pre and post
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Figure 28 illustrates the pre and post mean values of the MT group for the global
dimension affective and its traits Affective and Persistency as well as for the global
dimension sensory with its traits Rhythm, Intrusion and Temperature. With the
exception of the trait Temperature which remained unchanged improvements could
be observed in all cases. However, they were only significant in the case of the

global dimension sensory and the trait Intrusion.
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Figure 28: SES — Traits MT group pre and post

4.2.4 Comparison
Figure 29 provides a graphic comparison of the pre and post SES values of the
global dimensions affective and sensory for all patients, for the OST group and for

the MT group in a boxplot diagram.
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Figure 29: SES — Comparison global dimensions pre and post

Regarding the global dimension affective a mean improvement of -6.40 could be
observed in the OST group, while the global dimension sensory improved only by an
average of -3.50. In the MT group the global dimension affective improved on

average by -2.80, while a mean improvement of -1.10 could be achieved for the

global dimension sensory.

In comparison with the manual therapy (according to the CRAFTA® concept)
osteopathy was significantly more effective (p=0.028) regarding the global dimension
sensory and it was marginally significant (p=0.049) regarding the trait Intrusion.
Concerning the global dimension affective and all other traits no significant

differences could be observed comparing the effectiveness of the two treatment

methods. Further details can be gathered from Table 12.
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Standard

SES - Comparison OST - MT N Mean Value | Deviation Minimum Maximum | Significance
Global affect. change OST 10 -6.40 5.60 5.00 -14.00 0116
Global affect. change MT 10 -2.80 4.02 4.00 -8.00 ’
Affect. change OST 10 -2.50 2.59 1.00 -6.00 0.302
Affect. change MT 10 -1.30 2.45 2.00 -5.00 )
Persis. change OST 10 -3.90 3.54 4.00 -8.00 0.070
Persis. change MT 10 -1.50 1.72 2.00 -4.00 ’
Global sens. change OST 10 -3.50 2.88 0.00 -10.00 0.028
Global sens. change MT 10 -1.10 1.37 1.00 -3.00 )
Rhyth. change OST 10 -1.30 2.71 1.00 -8.00 0.831
Rhyth. change MT 10 -0.50 0.85 0.00 -2.00 )
Intr. change OST 10 -1.70 1.00 -3.00 0.049
Intr. change MT 10 -0.60 1.00 -3.00 )
Temp. change OST 10 -0.50 0.71 0.00 -2.00 0.083
Temp. change MT 10 0.00 0.47 1.00 -1.00 ’

Table 12: SES — Comparison OST — MT; Unit of measurement: Points

Figure 30 provides a graphic comparison of the results, which illustrates the mean

changes of the global dimensions affective and sensory of the SES questionnaire for

all patients, for the OST group and for the MT group in a boxplot diagram.

A reduction (negative value) corresponds to an improvement.
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4.3 Quality of life, SF36 questionnaire

4.3.1 All patients

At the beginning of the course of treatments the mean value (pre) of all patients for
the SF36 questionnaire was 46.04 for the physical summary scale and 46.43 for the
mental summary scale. After the treatments a mean improvement (increase) of 3.61
and thus a mean value (post) of 49.65 could be observed for the physical summary
scale. The mental summary scale improved on average by 3.88, which resulted in a
mean value (post) of 50.31. With p=0.010 for the mental summary scale and p=0.054
for the physical summary scale, the improvement for all patients was significant for
the first and marginally not significant for the latter. Among the 8 health concepits,
which add up to the summary scales, more than half showed a significant
improvement. For all the patients a highly significant improvement (reduction) of the
change in health could be observed (p=0.004). Further details can be gathered from
Table 13.

Standard

SF36 - All patients N Mean Value | Deviation Minimum Maximum | Significance
Physical summary pre 20 46.04 8.45 26.23 55.27 0.054
Physical summary post 20 49.65 5.67 38.62 57.60 )
Physical function pre 20 80.25 16.74 40.00 100.00 0.003
Physical function post 20 88.50 12.04 55.00 100.00 )
Role physical pre 20 73.75 42.52 0.00 100.00 0.290
Role physical post 20 82.50 28.21 25.00 100.00 )
Bodily pain pre 20 55.60 19.55 12.00 84.00 0.007
Bodily pain post 20 70.40 19.74 41.00 100.00 )
General health pre 20 60.40 19.48 20.00 87.00 0.024
General health post 20 68.30 16.77 30.00 87.00 )
Mental summary pre 20 46.43 9.72 28.10 60.30 0.010
Mental summary post 20 50.31 7.85 27.54 58.17 ’
Vitality pre 20 55.25 20.16 5.00 80.00 0.092
Vitality post 20 59.75 18.03 20.00 90.00 )
Social function pre 20 79.38 23.04 25.00 100.00 0.021
Social function post 20 88.75 18.54 37.50 100.00 )
Role emotional pre 20 73.33 39.88 0.00 100.00 0.071
Role emotional post 20 86.67 27.36 0.00 100.00 )
Mental health pre 20 63.80 15.11 40.00 92.00 0.011
Mental health post 20 72.40 16.10 40.00 92.00 ’
Change in health pre 20 3.10 0.55 2.00 4.00 0.004
Change in health post 20 2.35 0.88 1.00 4.00 ’

Table 13: SF36 — All patients: Results; Unit of measurement: (transformed) Points
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4.3.2 Osteopathy group

Before the treatments the mean value (pre) of the OST group in the SF36
questionnaire was 43.67 for the physical summary scale and 41.59 for the mental
summary scale. Through the treatments a mean improvement (increase) of 5.09 and
thus a mean value (post) of 48.76 could be achieved for the physical summary scale,
while the mental summary scale could be improved by an average of 8.96 to result in
a mean value (post) of 50.55. With p=0.009 for the mental summary scale this
represented a highly significant improvement for the OST group. Also the majority of
the 8 health concepts, which add up to the summary scales, showed a significant
improvement for the OST group (with the exception of role physical and role
emotional). Regarding all patients of the OST group a highly significant improvement
(reduction) could be observed for the changes in health (p=0.000). Further details

can be gathered from Table 14.

Standard

SF36 - OST group N Mean Value | Deviation Minimum Maximum | Significance
Physical summary pre 10 43.67 10.05 26.23 54.17 0.097
Physical summary post 10 48.76 6.71 38.62 57.60 )
Physical function pre 10 77.50 20.31 40.00 100.00 0.014
Physical function post 10 89.00 11.50 65.00 100.00 )
Role physical pre 10 57.50 47.21 0.00 100.00 0.363
Role physical post 10 70.00 34.96 25.00 100.00 )
Bodily pain pre 10 46.20 20.64 12.00 74.00 0.001
Bodily pain post 10 68.70 19.69 41.00 100.00 )
General health pre 10 57.20 21.64 20.00 87.00 0.007
General health post 10 74.00 13.37 47.00 87.00 )
Mental summary pre 10 41.59 9.39 28.10 54.00 0.009
Mental summary post 10 50.55 9.45 27.54 57.87 ’
Vitality pre 10 48.00 23.00 5.00 80.00 0.000
Vitality post 10 61.00 19.69 20.00 90.00 )
Social function pre 10 63.75 21.61 25.00 100.00 0.012
Social function post 10 82.50 22.20 37.50 100.00 ’
Role emotional pre 10 56.67 47.27 0.00 100.00 0.089
Role emotional post 10 80.00 35.83 0.00 100.00 ’
Mental health pre 10 59.20 12.90 44.00 80.00 0.000
Mental health post 10 77.20 12.80 48.00 88.00 )
Change in health pre 10 3.30 0.48 3.00 4.00 0.000
Change in health post 10 1.80 0.63 1.00 3.00 ’

Table 14: SF36 — OST group: Results; Unit of measurement: (transformed) Points
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Figure 31 illustrates the pre and post values of the physical summary scale and the

mental summary scale for all patients of the OST group. An improvement (increase)

could be observed in almost all cases (with the exception of patient OST1 andOST3).
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Figure 31: SF36 — Summaries: OST group pre and post

Figure 32 shows the pre and post mean values of the physical summary scale and

mental summary scale for the OST group as well as the 8 health concepts, which

add up to the summary scales. In all cases improvements could be observed. With

the exception of the physical summary scale and the health concepts role physical

and role emotional all improvements were significant.
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4.3.3 Manual therapy group

Before the treatments the mean value (pre) of the MT group in the SF36
questionnaire was 48.42 for the physical summary scale and 51.27 for the mental
summary scale. Due to the treatments a mean improvement (increase) of 2.13 and
thus a mean value (post) of 50.55 could be achieved for the physical summary scale.
The mental summary scale, however, clearly deteriorated (reduction) by a mean
value of -1.2 which resulted in a mean value (post) of 50.07. Neither the improvement
of the physical summary scale (p=0.365) nor the deterioration of the mental summary
scale (p=0.388) were significant in the MT group. The 8 health concepts, which add
up to the summary scales, showed a very inconsistent picture regarding
improvements or deteriorations and none of the changes was significant. The
patients of the MT group did not experience a change in their health due to the

treatment. Further details can be gathered from Table 15.

Standard

SF36 - MT group N Mean Value | Deviation Minimum Maximum | Significance
Physical summary pre 10 48.42 6.10 38.23 55.27 0.365
Physical summary post 10 50.55 4.58 43.58 56.18 )
Physical function pre 10 83.00 12.74 55.00 95.00 0.096
Physical function post 10 88.00 13.17 55.00 100.00 )
Role physical pre 10 90.00 31.62 0.00 100.00 0.662
Role physical post 10 95.00 10.54 75.00 100.00 )
Bodily pain pre 10 65.00 13.59 51.00 84.00 0.398
Bodily pain post 10 72.10 20.70 51.00 100.00 '
General health pre 10 63.60 17.61 30.00 87.00 0,591
General health post 10 62.60 18.51 30.00 87.00 )
Mental summary pre 10 51.27 7.69 40.62 60.30 0.388
Mental summary post 10 50.07 6.38 38.55 58.17 )
Vitality pre 10 62.50 14.58 30.00 80.00 0.121
Vitality post 10 58.50 17.17 30.00 80.00 )
Social function pre 10 95.00 10.54 75.00 100.00 1.000
Social function post 10 95.00 12.08 62.50 100.00 )
Role emotional pre 10 90.00 22.50 33.33 100.00 0.591
Role emotional post 10 93.33 14.05 66.67 100.00 )
Mental health pre 10 68.40 16.38 40.00 92.00 0.785
Mental health post 10 67.60 18.23 40.00 92.00 )
Change in health pre 10 2.90 0.57 2.00 4.00 1.000
Change in health post 10 2.90 0.74 2.00 4.00 )

Table 15: SF36 — MT group: Results; Unit of measurement: (transformed) Points
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Figure 33 illustrates the pre and post values of the physical summary scale and the
mental summary scale for all patients of the MT group. A very inconsistent picture of

improvements (increase) and deteriorations (reduction) could be observed.
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Figure 33: SF36 — Summaries: MT group pre and post

Figure 34 shows the pre and post mean values of the physical summary scale and
the mental summary scale in the MT group as well as the 8 health concepts, which
add up to the summary scales. Overall, a very inconsistent picture of improvements

and deteriorations could be observed. None of the changes were significant.
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4.3.4 Comparison:

Figure 35 provides a graphic comparison of the pre and post mean values of the
physical summary scale and the mental summary scale for all patients, for the OST
group and the MT group in a boxplot diagram.
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Figure 35: SF36 — Comparison: Summaries pre and post

For the OST group a mean improvement of 5.09 could be observed for the physical
summary scale, while the mental summary scale improved by an average of 8.97.
However, only the latter improvement was significant. For the MT group the physical
summary scale only improved by an average of 2.13. Regarding the mental summary
scale actually a mean deterioration of -1.20 could be observed, which, however, was

not significant.

Compared with the manual therapy (according to the CRAFTA® concept) osteopathy
was significantly more effective regarding the mental summary scale (p=0.03),
while it was marginally not significantly more effective regarding the physical
summary scale (p=0.05). For half of the health concepts osteopathy was significantly
more effective and in case of the changes in health with p=0.000 a highly significant
better effectiveness could be observed. Further details can be gathered from
Table 16.
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Standard

SF36 - Comparison OST - MT N Mean Value | Deviation Minimum Maximum | Significance
Physical sum. change OST 10 5.09 8.68 -14.95 17.18 0.050
Physical sum. change MT 10 2.13 7.06 -7.43 16.89 )
Physical function change OST 10 11.50 12.03 -5.00 30.00 0.182
Physical function change MT 10 5.00 8.50 -10.00 15.00 )
Role physical change OST 10 12.50 41.25 -75.00 75.00 0.315
Role physical change MT 10 5.00 34.96 -25.00 100.00 )
Bodily pain change OST 10 22.50 14.85 0.00 40.00 0118
Bodily pain change MT 10 7.10 25.32 -33.00 49.00 )
General health change OST 10 16.80 15.22 0.00 45.00 0.005
General health MT 10 -1.00 5.68 -10.00 10.00 )
Mental sum. change OST 10 8.97 8.63 -0.56 21.42 0.013
Mental sum. change MT 10 -1.20 4.18 -6.29 5.74 ’
Vitality change OST 10 13.00 7.53 0.00 25.00 0.000
Vitality change MT 10 -4.00 7.38 -20.00 5.00 )
Social function change OST 10 18.75 18.87 0.00 50.00 0.012
Social function change MT 10 0.00 5.89 -12.50 12.50 )
Role emotional change OST 10 23.33 38.65 0.00 100.00 0393
Role emotional change MT 10 3.33 18.92 -33.33 33.33 )
Mental health change OST 10 18.00 10.71 4.00 36.00 0.001
Mental health change MT 10 -0.80 9.00 -12.00 16.00 )
Change in health OST 10 -1.50 0.85 -3.00 0.00 0.000

ange in health MT 10 0.00 0.47 -1.00 1.00 )

Table 16: SF36 — Comparison: OST — MT; Unit of measurement: (transformed) Points

Figure 36 provides a graphic comparison of the result, illustrating the average

changes of the physical summary scale and the mental summary scale of the SF36

questionnaire for all patients, for the OST group and for the MT group in a boxplot

diagram. An increase (positive value) corresponds to an improvement.
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4.4 Mouth opening, IID measurement

4.4.1 All patients

At the beginning of the course of treatments the mean value (pre) of all patients for
the 1ID measurement was 40.80. After the treatments a mean improvement
(increase) of 5.20 and thus a mean value (post) of 46.00 could be observed. With
p=0.000 this was a highly significant improvement for all patients (cf. Table 17).

Standard
1ID - All patients N Mean Value | Deviation Minimum Maximum | Significance
Pre 20 40.80 7.45 30.00 55.00 0.000
Post 20 46.00 5.82 35.00 58.00

Table 17: 1ID — All patients: Results; Unit of measurement: Millimetres

4.4.2 Osteopathy group

Before the treatments the mean value (pre) of the OST group for the IID
measurement was 37.70. Through osteopathy a mean improvement of 6.4 and thus
a mean value (post) of 44.10 could be achieved. With p=0.000 this was a highly
significant improvement for the OST group (cf. Table 18).

Standard
1D - OST group N Mean Value | Deviation Minimum Maximum | Significance
Pre 10 37.70 6.46 30.00 45.00 0.000
Post 10 44.10 4.56 36.00 50.00

Table 18: 1ID — OST group: Results; Unit of measurement: Millimetres

Figure 37 illustrates the pre and post IID values for all patients of the OST group.
Almost all patients showed a clear improvement after the treatment.
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Figure 37: 1ID — OST group pre and post
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4.4.3 Manual therapy group

Before the treatments the mean value (pre) of the MT group for the IID measurement
was 43.90. Through the manual therapy (according to the CRAFTA® concept) a
mean improvement of 4.00 and thus a mean value (post) of 47.90 could be achieved.
With p=0.000 this was a highly significant improvement for the MT group
(cf. Table 19).

Standard
IID - MT group N Mean Value Deviation Minimum Maximum Significance
Pre - 10 43.90 7.34 30.00 55.00 0.000
Post 10 47.90 6.54 35.00 58.00

Table 19: IID — MT group: Results; Unit of measurement: Millimetres

Figure 38 illustrates the pre and post IID values for all patients of the MT group.
Almost all patients showed a clear improvement after the treatment.

IID - Manual therapy group pre and post
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Patients

Figure 38: IID — MT group pre and post

4.4.4 Comparison

Figure 39 provides a graphic comparison of the pre and post IID mean values for all
patients, for the OST group and for the MT group in a boxplot diagram, which makes

it easy to recognize the highly significant changes in both groups.
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Figure 39: IID — comparison pre and post

For the OST group a mean improvement of 6.40 could be observed, while the MT

group achieved a mean improvement of 4.0. Both improvements were highly

significant Due to these successful results no real difference with regard to the

effectiveness could be found between osteopathy and manual therapy (according to
the CRAFTA® concept). Further details can be gathered from Table 20.

Standard
IID - Comparison OST - MT N Mean Value | Deviation Minimum Maximum | Significance
OST Change 10 6.40 2.60 0.00 12.00 0.083
MT Change 10 4.00 2.05 0.00 7.00

Table 20: IID — Comparison OST — MT; Unit of measurement: Millimetres

Figure 40 provides a graphic comparison of this result, illustrating the changes of the

[ID values for all patients, for the OST group and the MT group in a boxplot diagram.

An increase (positive value) represents an improvement.
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IID - Comparison of the mean changes
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Figure 40: IID — Comparison OST - MT
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4.5 Muscle tension, Biofeedback EMG measurement

4.5.1 All patients

At the beginning of the course of treatments the mean value (pre) of all patients for
the EMG measurements was 4.78 on the left and 5.09 on the right side. Through the
treatments a mean improvement (reduction) of -0.15 (left) and -0.84 (right) resulting
in @ mean value (post) of 4.63 (left) and 4.25 (right) could be achieved. This was with
p=0.002 a highly significant improvement on the right side for all the patients
(cf. Table 21).

Standard
EMG - All patients N Mean Value | Deviation Minimum Maximum | Significance
Left side pre 20 4.78 1.99 2.50 9.85 0697
Left side post 20 4.63 2.04 2.35 10.10
Right side pre 20 5.09 1.56 3.50 8.88 0.002
Right side post 20 4.25 1.53 2.03 7.69

Table 21: EMG — All patients: Results; Unit of measurement: Microvolt

4.5.2 Osteopathy group

Before the treatments the mean value (pre) of the OST group for the EMG
measurements was 4.98 (left) and 5.18 (right). Through the treatments a mean
improvement (reduction) of -1.08 (left) and -1.10 (right) and thus a mean value (post)
of 3.90 (left) and 4.08 (right) could be achieved. This result was a significant
improvement for all the patients of the OST group on the left side with p=0.011 as
well as on the right side with p=0.032 (cf. Table 22).

Standard
EMG - OST group N Mean Value | Deviation Minimum Maximum | Significance
Left side pre- 10 4.98 2.25 3.09 9.85 0.011
Left side post 10 3.90 1.83 2.49 7.56
Right side pre 10 5.18 1.89 3.58 8.88 0.032
Right side post 10 4.08 1.64 2.03 7.27

Table 22: EMG — OST group: Results; Unit of measurement: Microvolt

Figure 41 illustrates the pre and post EMG values on the left side for all patients in
the OST group, while Figure 42 represents the same for the right side. Almost all
patients showed an improvement (reduction) on both sides after the treatment (with
the exception of OST 1, OST 2 and OST 3).
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Figure 42: EMG — OST group: Right side pre and post

4.5.3 Manual therapy group

Before the treatments the mean value (pre) of the MT group for the EMG
measurements was 4.58 (left) and 4.99 (right). Through the treatments a mean
improvement (reduction) of -0.57 and thus a mean value (post) of 4.42 could be
achieved for the right side, which was with p=0.018 a significant improvement for the
MT group. A deterioration (increase) of 0.77 and thus a mean value (post) of 5.35
could be observed on the left side for the MT group, a result which, however, was
with p=0,229 statistically not significant (cf. Table 23).
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Standard
EMG - MT group N Mean Value | Deviation Minimum Maximum | Significance
Left side pre 10 4.58 1.80 2.50 8.14 0.229
Left side post 10 5.35 2.05 2.35 10.10
Right side pre 10 4.99 3.50 7.68 0.018
Right side post 10 4.42 2.38 7.69

Table 23: EMG — MT group: Results; Unit of measurement: Microvolt

Figure 43 illustrates the pre and post EMG values on the left side for all patients in

the MT group, while Figure 44 represents the same for the right side. On the right

side almost all patients showed an improvement after the treatment (with the
exception of MT 1, MT 3 and MT 7). On the left side, however, the values

deteriorated for more than half of the patients.
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Figure 44: EMG — MT group: Right side pre and post
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4.5.4 Comparison

Figure 45 provides a graphic comparison of the pre and post EMG values on the left
and right side for all patients, for the OST group and for the MT group in a boxplot

diagram.
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Figure 45: EMG — Comparison: Left and right side pre and post

For the OST group a mean improvement of -1.08 on the right and -1.10 on the left
side could be achieved. In the MT group, however, only the right side improved by
-0.57, while on the left side a deterioration of 0.77 occurred.

In comparison with p=0,015 osteopathy was significantly more effective than manual
therapy (according to the CRAFTA® concept) on the left side, which is due to the fact
that the MT group got worse on this side. On the right side no difference regarding
the effectiveness of the two treatment forms could be observed. Further details can
be gathered from Table 24.

Standard
EMG - Vergleich OST - MT N Mean Value | Deviation Minimum Maximum | Significance
OST chang-e left side 10 -1.08 1.08 0.06 -2.75 0.015
MT change left side 10 0.77 1.89 2.86 -3.13
OST change right side 10 -1.10 1.37 0.80 -3.35 0.283
MT change right side 10 -0.57 0.62 0.28 -1.81

Table 24: EMG — Comparison OST — MT; Unit of measurement: Microvolt
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Figure 46 provides a graphic comparison of the changes in the EMG values on the

left and right side for all patients, for the OST group and for the MT group in a boxplot

diagram. A reduction (negative value) corresponds to an improvement.
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5. Discussion and conclusions

The objective of this clinical pilot study was to compare osteopathy with manual
therapy (according to the CRAFTA® concept) with regard to their effectiveness for
the treatment of patients with CMD. At a first glance, the hypothesis that osteopathy
would show better results can be confirmed on the basis and within the framework of
this study.

Table 25 provides a summary of the most important results that were presented in
the previous Chapter 4.

|Parameter |Method |Category | All patients OST group MT group OST vs. MT group
pre*: 4.07 4.53 3.60 -2.31
VAS (Points) post**: 2.54 2.22 2.85 -0.75
p***: _10.000 0.000 0.057 0.002
Pain pre*: 22.55 24.50 20.60 -6.40
Global affectiv post**: 17.95 18.10 17.80 -2.80
. p***: 10.001 0.006 0.055 0.116
SES (Points) pre™: 14.85 16.60 13.10 350
Global sensory post**: 12.55 13.10 12.00 -1.10
p***: _10.001 0.004 0.032 0.028
pre*: 46.04 43.67 48.42 5.09
Physical summary |post**: 49.65 48.76 50.55 2.13
p*™*:  10.054 0.097 0.365 0.050
SF36 pre*: 46.43 41.59 51.27 8.96
Quality of life (Transt. Points) Mental summary  |post**: 50.31 50.55 50.07 -1.20
’ p***: _10.010 0.009 0.388 0.013
pre*: 3.10 3.30 2.90 -1.50
Change in health  [post™*: 2.35 1.80 2.90 0.00
p***: 10.004 0.000 1.000 0.000
pre*: 40.80 37.70 43.90 6.40
Mouth opening |lID (Millimetres) post**: 46.00 44.10 47.90 4.00
p***: _10.000 0.000 0.000 0.083
pre*: 4.78 4.98 4.58 -1.08
left side post**: 4.63 3.90 5.35 0.77
. . p*™*:  10.697 0.011 0.229 0.015
Muscle tension |EMG (Microvolt) pro™: 509 518 799 7170
right side post**: 4.25 4.08 4.42 -0.57
p***:  10.002 0.032 0.018 0.283

pre* = Mean Value pre; post** = Mean Value post; p*** = Probability; p < 0,05 --> statistically significant |

Table 25: Summary of the results

Considering all patients, the treatments achieved for almost all of the 9 categories of
the 4 measurement parameters highly significant improvements. Only the
improvement of the health concept role physical of the SF36 questionnaire was
(marginally) not significant. Furthermore, the EMG measurement on the left side did
not show positive results due to a (not significant) deterioration of the MT group (in

contrast to a significant improvement of the OST group).
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For the OST group the significance of the improvements was even more pronounced
than that for all the patients as a collectivity. It could be observed that osteopathy
achieved significant improvements in 8 of the 9 categories. Moreover, a direct
comparison showed that osteopathy was also in 5 of these categories significantly
more effective than manual therapy (according to the CRAFTA® concept).

In contrast, the manual therapy (according to the CRAFTA® concept) achieved only
in 3 of the 9 categories significant improvements and the comparison showed that it
was in none of the categories more effective than osteopathy.

In the following the results of the various measurement methods for the 4
measurement parameters (cf. Chapters 5.1 to 5.4) are discussed and compared with
available results from the literature. Among the mentioned studies (cf. Chapter 1)
only the study by Knust (2006) and to a limited extent the study by Demling et al.
(2008) are suitable for a comparison due to their study design and their choice of
measurement parameters and methods. Further, the design and the implementation
of the present study is critically evaluated (cf. Chapter 5.5). Finally, a conclusion is
drawn on the basis of the discussed results (cf. Chapter 5.6).

5.1 Pain, VAS assessment and SES (pain perception) questionnaire

In the VAS assessment (pain intensity) the osteopathic treatments could achieve a
significant improvement for the patients of the OST group. In addition, a direct
comparison with the MT group, which was treated with manual therapy (according to
the CRAFTA® concept), showed that osteopathy was significantly more effective.

However, when the VAS results of the MT group are considered in more detail, it can
be recognized that the average improvement with p=0.057 was only marginally not
significant. 2 of the 10 patients of the MT group (MT 1 and MT 9) indicated a pain
intensity of 0 before and after the treatments, i.e. they did not suffer from any pain at
these moments at all. In the OST group, on the other hand, all patients indicated a

pain intensity of at least 2 points before the treatments.
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Nevertheless, the statistical analysis showed that the starting conditions were similar
for both groups, even though the average “initial pain level” of the MT group (3.60)
was almost one point lower than that of the OST group (4.53). Further details
regarding the results can be found in Chapter 4.1.

Also regarding the SES questionnaire (pain perception) the osteopathic treatments
could achieve significant improvements in both categories, the global dimension
affective and the global dimension sensory. In comparison with the manual therapy
(according to the CRAFTA® concept) osteopathy showed a significantly better
effectiveness in the global dimension sensory, although the manual therapy
(according to the CRAFTA® concept) also could achieve a significant improvement in

this category.

A closer look at the other global dimension (affective) reveals that here (like in the
VAS assessment) the improvement of the MT group was with p=0.055 only
marginally not significant. In the case of the SES questionnaire the “initial pain level”
was slightly lower of the MT group (global affective = 20.60 and global sensory =
13.10) than that of the OST group (global affective = 24.50 und global sensory =
16.60) — just like it was the case in the VAS assessment. The statistical analysis of
the SES starting conditions for both groups showed that the values of the traits
Persistency and Local Intrusion were significantly higher in the OST group than in the
MT group. After the treatments, however, no significant differences could be
observed for the two groups. Further details regarding the results can be found in
Chapter 4.2.

Considering the results of the pilot study by Knust (2006) where a significant pain
reduction due to manual therapy (including the application of some CRAFTA®
techniques in the craniomandibular region) could be achieved and considering the
small number of participants in the present study with only marginally not significant
results (VAS and SES global dimension affective) for the MT group, it can be
concluded that the manual therapy (according to the CRAFTA ® concept) normally
should be able to achieve significant improvements regarding the treatment of pain in
patients with CMD. However, the results of the present study showed that the
effectiveness of osteopathy was significantly better in this respect.
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5.2 Quality of life, SF36 questionnaire

Regarding the parameter (health-related) quality of life, which was determined
through the SF36 questionnaire in this study, osteopathic treatments could achieve
highly significant improvements of the mental summary scale and of the category
change in health. In addition, osteopathy was significantly more effective in these
categories than manual therapy (according to the CRAFTA® concept). With regard to
the physical summary scale, osteopathy was with p=0.05 marginally not significantly
better than manual therapy (according to the CRAFTA® concept). For the MT group
no significant improvement in any of the categories of the measurement parameter
quality of life could be observed. On the contrary, it was striking that actually a (not
significant) deterioration of the mental summary scale was recognized and that the
category change in health remained the same. Further details regarding the results
can be found in Chapter 4.3.

The SF36 questionnaire was chosen and used on purpose. The aspect of the health-
related quality of life should allow for a better holistic consideration of the patient’s
condition and thus leave more scope for the assessment in particular regarding the
effectiveness of the osteopathic treatment. The SF36 questionnaire is a measuring
instrument that is widely used and recognized on an international level (cf. Bullinger
et al. 1998) and was already used in other osteopathic works, e.g. by Recknagel et
al. (2004) and Kiessling et al. (2004) at the Akademie flir Osteopathie (AFO) as well
as by Hdlscher et al. (2007) at the Hogeschool Zuyd in Heerlen.

The results of this study indicate that the use of a “holistic measurement parameter”
in form of the health-related quality of life absolutely made sense. The initial, implied
assumption that the two treatment methods will differ in this context was confirmed.
Osteopathy could achieve significant improvements of this holistic measurement
parameter, in particular in comparison with the manual therapy (according to the
CRAFTA® concept). This success among others can be attributed to the holistic
treatment approach of osteopathy, which clearly differentiates osteopathy from
manual therapy.
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5.3 Mouth opening, IID measurement

Regarding the objectively measurable parameter mouth opening both, osteopathy
and manual therapy (according to the CRAFTA® concept), could achieve highly
significant successes. A direct comparison of the two treatment methods did not
reveal any differences. Further details regarding the results can be found in
Chapter 4.4.

The results for the MT group in this study correspond to those of the pilot studies by
Knust (2006) and Demling et al. (2008), who also observed a significant improvement
of the mouth opening through manual therapy. All patients in this study ranged after
the treatments above the “scientific threshold” of 40 to 42 mm (cf. Bumann et al.
2000, Stelzenmdller et al. 2004).

5.4 Muscle tension, Biofeedback EMG measurement

Like the mouth opening, the muscle tension is an objectively measurable parameter.
The osteopathic treatments could achieve significant improvements for the EMG
measurements on the right and left side. On the left side osteopathy was also
significantly more effective than the manual therapy (according to the CRAFTA®
concept), which only obtained significant improvements on the right side. On the left
side actually a (not significant) deterioration could be observed for the MT group.
Further details regarding the results can be found in Chapter 4.5.

Considering the patients and the distribution of their problems between the left and
right side of the face, it can be recognized that the majority of the problems (pain,
deviation, clicking) occurred on the left side. 16 of the 20 patients indicated problems
on the left side and only 10 problems on the right side. The distribution among the
two groups showed an even greater imbalance. Among the 10 patients of the MT
group 9 indicated problems on the left side and only 4 on the right side. In contrast,
the OST group was almost balanced with 7 of the 10 patients indicating problems on
the left side and 6 on the right side. This distribution can explain the bad EMG result
of the MT group on the left side.
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Since manual therapy (according to the CRAFTA® concept) often applies techniques
directly at the site of the complaints, these treatments may have caused a higher
reactive muscle tension on the left side in the M. masseter. Despite a period of rest of
about 5 minutes after the last treatments, the final EMG measurements (post) on
average showed higher values on the left side than the initial EMG measurement

before the treatments (pre).

If the period of rest before the final EMG measurement would be extended or the
measurement would be carried out at a later appointment (only control), this bad
result and thus probably the significantly better results of the osteopathic treatments
may be put into perspective. Even though osteopathy also uses techniques directly at
the site of the complaints, in this case at the TMJ, the techniques are applied less
frequently and with a lesser degree of intensity than the techniques used by the
manual therapy (according to the CRAFTA® concept) because osteopathy follows a

holistic approach and intends to integrate and balance structures.

5.5 Design and implementation of the study

A retrospective critical consideration of the design and implementation of this clinical
pilot study highlights the following aspects:

e Although the age and gender distribution of the participants do not offer any
points of criticism since the age curve of the patients and the disproportionate
high share of women in this study are typical for CMD (cf. Ahlers et al. 2007).
Only the small number of participants can be regarded as a weakness.

e The treatments were delivered by two different therapists. They were neither
made anonymous nor was there an alternation of the therapist. Even though
both therapists have significant experiences in the treatment of CMD, a
general difference in the quality of treatments and the therapists’ skills cannot
be excluded, in particular since the author of the study, who treated the OST
group, is not only an osteopath but also a certified CRAFTA® therapist. In
addition, differences in gender and sympathy of the therapists may have had a
subconscious influence on the patients. The presence of a neutral, passive
observer and the treatment of the different groups by several alternating

(calibrated) therapists might eliminate this weakness.
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e Regarding the number and duration of the treatments as well as the study
period, it would make sense to add another final check-up appointment (e.g.
without any treatment but only for final measurements and questioning) to be
able to better differentiate between short-term effects and long-term
improvements.

e The selected measurement parameters and methods have in general proven
to be reasonable and manageable, in particular the SF36 questionnaire to
establish the health-related quality of life as “holistic measurement parameter®.
However, each patient in this study had to complete two (extensive)
questionnaires at the beginning and at the end of the course of treatments.
Maybe the study could have done without the SES questionnaire. In addition,
it has to be pointed out that the EMG measurements with the biofeedback
device were quite elaborate and expensive since the device could only be
used for this study. Nevertheless, the EMG measurement can in principle be
recommended as an objective measurement method, in particular for a regular
verification of the success of the treatments and for the documentation of each
patient (cf. Hllse et al. 2003).

5.6 Conclusions

On the basis of the results discussed in the previous chapters the following
conclusions can be drawn from this clinical pilot study:

Regarding the measurement parameters pain, mouth opening and muscle tension
both, osteopathy and manual therapy (according to the CRAFTA® concept) facilitate
significant improvements for the treatment of patients with CMD. In this context
osteopathy is significantly more effective concerning the parameter pain. Regarding
the health-related quality of life only osteopathy has a significant effect and in
comparison works significantly better than manual therapy (according to the
CRAFTA® concept) which could not achieve an improvement of this parameter at all.

A follow-up study over a longer period of time (with an additional final check-up
appointment) and with more participants, who are treated alternately by a team of
therapists is recommended to verify the results of the present study and to put them

on a sound basis.
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9. Annex

9.1 Case history and examination sheets

Case history

Surname: First name:

Date of birth: Profession:

Date:

Complaints: Acute: Chronic:

Cause:

How long:

Pain: Where:
Quality:
24h-progression
Amelioration through:
Deterioration through:

Appointment 1:  VAS: 0--|--1--| --2--| 3--| --4--| 5--| --6--| --7--| --8--| --9--| --10

Appointment3:  VAS: 0--|--1--| --2--| 3--| --4--| 5--| --6--| --7--| --8--| --9--| --10 .

Medication:
Accidents:

Surgery:
Other:
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Function analysis:
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9.2 Declaration of consent by the patients

Declaration of consent by the patient:

| am fully aware that the participation in this scientific study in the
practice Osteopathie.Kd. is voluntary and that | can terminate the
participation any time without giving reasons.

| agree that my personal data and the measurement values of the

examinations are recorded.
The data will be made anonymous after the completion of the treatment

and only serve the purpose to be used in the analyses that are relevant
for this study.

Name of the patient

Place and date, signature of the patient
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9.3 SES questionnaire

Schmerzempfindung SES

Patient /
Patientin: _ _ Heutiges Datum:

Untersuchungsleiter /
Untersuchungsleiterin:

& by Hogrefe-Verlag GmbH & Co. KG - Nachdruck und jegliche An der Vervielfilligung verbaten - Best-Nr. 0115103
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BEARBEITUNGSHINWEISE
Die nachfolgenden Aussagen dienen der niiheren Beschreibung Threr Schmerzempfindung. Bitie
geben Sie bei jeder Aussage an, ob die vorgegebens Empfindung fiir Thre Schmerzen stimmt. Sie
haben bei jeder Aussage 4 Antwortméglichkeiten:

4 = trifft genau zu

3 = trifft weitgehend zu

2 = trifft ein wenig zu

1 = infft nicht zu.

Bitte machen Sie ein Kreuz auf die Zahl, die fiir Sie am besten zutrifft. Bitte machen Sie in jeder
Zeile ein Kreuz und lassen Sie bei der Beantwortung keine Aussage aus.

Gemeinsam mit dem Untersuchungsleiter / der Untersuchungsleiterin wird vorher festzelegt, auf
welchen Zeitraum sich die Beurteilung Threr Schmerzen beziehen soll.

Beziehen Sie sich bei der Beurteilung:
O auf die typischen Schmerzen in der letzten Zeit, d.h. ca. in den letzten 3 Monaten
O auf die typischen Schmerzen in den letzten Tagen
O auf die Schmerzen in dem Moment, in dem Sie diesen Bogen bearbeiten

(Zurreffendes bitte ankreuzen).
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TEIL A
ittt friffe witft ritft
A gene e O s
2 Iu

1. leh empfinde meine Schmerzen als quilend 4 2 1
2, keh empfinde meine Schmerzen als grausam 4 3 2 1
3. Ich empfinde meine Schmerzen als erschdpfend 4 3 2 1
4. Ich empfinda meine Schmerzen als heftig 4 3 2 1
5, lch empfinde meine Schmerzen als mérdarisch 4 3 2 1
& lch emptinde maing Schmarzen als elend 4 3 2 1
7. kh empfinde meine Schmerzen als schauderhaft 4 3 2 1
8. lch empfinde meine Schmerzen als scheuBlich 4 a 2 i
8. lch empfinde meine Schmerzen als schwer 4 3 2 1
10, leh empfinde meine Schmerzen als entnervend 4 3 2 1
11, lch empfinde maine Schmerzen als marternd 4 i 2 1
12, lch empfinde maine Schmarzen als furchtbar 4 3 2 1
13. Ich empfinde meine Schmerzen als unertriglich 4 3 2 1
14. leh empfinde meine Schmerzen als Idhmend 4 a - 1
TEIL B

15. lch empiinde medne Schmerzen als schneidend 4 3 2 i
18, lch empfinde meine Schrmerzen als klopfend 4 3 2 1
17, lch empfinde meine Schmerzen als brennend 4 3 2 1
18. Ich empfinde meine Schmerzen als relBend 4 3 2 1
18, lch empfinde meine Schmerzen als pochend 4 3 2 1
20, lch empfinde meine Schmerzan als glihend 4 3 2 1
21. Ieh empfinde meine Schmerzen als stechend 4 3 2 1
22. ich empfinda meine Schmearzen als hdmmernd 4 3 2 1
23. Ich empfinde maire Schmerzen als heil 4 3 2 1
24. lch empfinde meine Schmerzen als durchstoBend a4 3 2 1

Gitte dberprifen Sie nachmals, ob Sie auch nichts ausgelassen habean.

ROHWERTE (nur fir Auswerlungszwecks)

Rohwert TeilA [ | Rohwert Teil B [ | Rohwerte Teilskalen: Rhyth.

{rod)

e —

{griim)
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AUSWERTUNG

Globalskalen A und B:

ROHWERT STANDARDWERT Srandardwer
ALLGEMEIN spezifiech (fakultariv)

T-WERT PROZENTRANG T-WERT | PROZENTRANG

TEIL A T= & Te W
TEILB T= & T= %
Referenzgruppe
Siir W/ sper.:
{Bezeichnung)

Sensorische Teilskalen (fakultativ):

Rohw I Stand fallg. Stand./spez
T-Wert Prozentrang T-Wert Prozenirang
{ Riyth, T= ;] T= %
{rod)
e ey | Te % | T= %
(blau)
I Temp. T= R T= %
(grtn}
Refgr
fiir §Wispez.:
{Bezeichnung |
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9.4 SF36 questionnaire

In dissem Fragebogen geht es um die Beurteilung Ihres Gesundheitszustandes. Der Bogen ermaglicht
es, im Zeitvariauf nachzuvollziehen, wie Sie sich fllhlen und wie Sie im Alltag zurechtkomman.

Bitte beantworten Sie jede der (grau unterlegten) Fragen, indem Sie bei den Antwortmaglichkeiten die
Zahl ankreuzen, die am besten auf Sie zutriffi,

Ausge- | Sehr | Gut |Weniger| Schiecht
zeichnet gut . gut
. Wie wirden Sia Ihren Gesundheltszustand 1 T T T 5
im aligemeinen beschreiben?
Derzeit | Dereit | Etwawie | Derzeit | Darzeit
wviel efwas wor giner etwas viel
beszar bassar Woche | schlechter | schiechter
2. Im Vergleich zur vergangenen Woche, 9 2 ‘q 4 5
wie wiirden Sie Inren m
Im folgenden sind elnige Tatigkaitan
baschrieben, die Sie vielleicht an
ginem normalen Tag ausiben.
- zustand bei diesen Tétigksiten eingeschrénkt? | eingeschrankt | elngeschrinkt |nicht eingeschrink!
Wenn ja, wie stark?
J.a anstrengende Tatigkeiten, z.B. schnell 1 2 .
anstrengenden Sport treiben
3.b mittelschwere Tatigkeiten, z.B. sinen Tisch 1 2 3
Verachiabin, siatbsaugan, begeln,
Goif spislen
3.c Einkaufstaschen heben oder ragen 1 oy 3
3.d mehrere Treppenabeitze ssigen 1 ] 3
3.e einen Treppenabsatz steigen 1 2 3
3.f sich baugen, knien, biicken 1 2 3
3.g mehr als 1 Kilometer zu Fuf gehen 1 2 3
3.h mehrere Straflenkreuzungen weit 1 2 3
- zu Fufs gehan
3 eine StraBenkreuzung weit zu Full gehen 1
3 sich baden oder anziehen 1 2 3
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Hatten Sie in der Wache

baw. zu Hause?

4.¢ Ich konnte nur bestimmte Dinge fun

4.4 ch hatte Schwierigkelten bei der Ausfilhrung

aufgrund lhrer kiirperiichen Gasundheit irgend-
anderan altaglichan Ta'hgim' igkeiten im Beruf
4.a lch konnte nicht so lange wis Ublich tEtig sein
4.b Ich habe weniger geschafft als ich wollte

Mam

L NI % N % T 5

Hatten Sle in dar vergangensn Woche auf-
seelischer

grund Probleme |

angstlieh fuhlten)?

lche
Schwierigkeiten bei der Arbeit oder anderen
altdglichen Tétigkeiten im Beruf baw. zu Hause
{z.B. weil Sie sich niedergaschlagen oder

5.3 lch konnfe nicht so lange wie Oblich tatig sein

5.1 Ich habe weniger geschafft als ich wollte

5. Ich konnte nicht so sorgfaltig wis Obich arbaiten

Ja

Main

6. Wi sehr haben Ihre kirperliche
Gesundheit oder seelischen Probleme
in der vergangenen Woche lhre
normalen Kontakie 2u Familienange-
hérigen, Fraunden, Nachbam oder
zum Bekanntenkreis besinirachtigt?

_ﬂﬁﬂhaupt
nicht
1

Ebwas

Matig

Ziemilch Sehr

7. Wie stark waren |hre Schmerzen in
der vergangenen Woche?

Keing

Schmerzen |

1

Sehr
lzicht
2

Leicht

hiarkig

4 5 | B

Stark | Sehr

stark

Uberhaupt

Ein
bilkchen

Malkig

3

Ziemlich | Sehr

4 5
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In diesen Fragen geht es darum, wie | Immer | Meistens | Ziemlich | Manch- | Selten | Nie
Sie sich fiihlen und wie s lhnen oft mal

in der vergangenen Woche ge-
gangen ist. (Bitte krauzen Se in jeder
Zelle die Zahl an, die lhrem Befindan
am ehesten entspacht).

Wie oft waren Sie in der
vergangenen Woche

9a .. voller Schwung? i 2 3 4 5 G
9b .. sehr narviis? 1 2 3

8c .. 50 niedegeschiagen, dal She 1
nichtz aufheitern  konnte?

9d .. ruhig und gelassen? 1
96 .. voller Energie? i
9f .. entmutigt und traurig? 1
9g .. erschipft? 1
9h .. gilckiich? 1
91 . mide? 1

E

5 T T T
00 EF LR 4 W e
B s s R e s
IR T T TR
0 @ @ o | o

Imimar Meistens | Manchmal | Seften Mie

10. Wie hiufig haben [hre kivpediche 1 2 3 4 5
Geasundheit oder seslischen
Probleme in dar vergangenen
Woche [hre Kontakie zu andaren
Menschen (Besuche bel Freunden,
Verwandten usw.} besintrachtigt?

triffi frifft wait- well 1rifft weit- trift
. : ganz gahend nicht gehend | Uberhaupt
fmﬁ}ll;m}gfzﬁ‘ folgenden 2u zU nichtzu | nichtzu

11.a Ich schemne etwas leichter aks 1 2 3 4 5
andere krank zu werden

| 11.b Ich bin genauso gesund wie alle 1 2 3 4 5
andaren, die ich kenne

M.e lch erwarte, dalk maing Gesurndheit 1 2 3 4 a
nachl&ikt

11.d Ich erfreue mich ausgezeichneter i 2 3 4 5
Gesundhait

Vielen Dank.
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