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Objective: To investigate the inter-rater reliability of the visual FDM-Body language
diagnosis and to observe whether the inter-rater reliability is influenced by pro-
fession, experience of verbal statements of patients.

Methods: Patient videos were presented using online questionnaires, in which
most patients described their physical complaints nonverbally, to twenty-five osteo-
paths from Germany, Austria and Switzerland.The testers diagnose of fascial dis-
tortions is based on the FDM guidelines.The results are statistically analyzed using
the kappa index according to Siegel and Castellan.

Results: The results are statistically analyzed using the kappa index, according
to Siegel and Castellan, and show acceptable levels of reliability (k = 0.51). Here,
the results of osteopaths with either medical or non-medical backgrounds are si-
gnificantly better than the results of osteopaths who are physical therapist by trade.
Verbal statements that are made by patients parallel to the non-verbal communi-
cation do have a significant impact on reliability, in contrast to the duration of the
experience, of the tester with FDM, which does not.

Conclusion: Seen against the background of a lack of information about validity,
this study presents an acceptable inter-rater reliability of visual FDM diagnosis.
These results concerning the influence of verbal statements can only be seen as
an encouragement for further research.
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Introduction

The reliability of diagnostic tests is of great value in osteopathy. Only with a reli-
able diagnosis the appropriate treatment for a patient can be found or determined
whether the patient generally responds to treatment (Lucas and Bogduk 2011).This
complies with the requirements of the evidence-based medicine (EBM), which con-
stitute reliable tests as a basic element for comprehensible behaviour (Sackett et
al. 1996). Osteopathy predominantly uses manual test methods for diagnosis (Bi-
berschick 2011). Reliability studies in the field of manual test methods show more
or less acceptable results, as revealed by review articles (Seffinger et al. 2004 Hol-
lerwöger 2006, Stochkendahl et al. 2006, Haneline and Young 2009). They also
show quality problems that undermine the validity of the processed studies. Many
reliability studies lack an independent reference standard and neglect therefore
statements about the validity of the particular test method (Seffinger et al. 2004,
Hollerwöger 2006, Stochkendahl et al. 2006). A further problem is the lack of stan-
dardization of the examination process (Stochkendahl et al. 2006, Hollerwöger
2006). In addition measurements are performed on non-representative study po-
pulations (Hollerwöger 2006, Stochkendahl et al. 2006).

In contrast to this manual approach of osteopathy the Fascial Distortion Model
(FDM) supports a visual approach to clinical diagnosis, which is applied by a large
number of osteopaths in practice.

The FDM is an anatomical model offers the cause of physical symptoms in six po-
tential anatomical changes of the shape of the fascia.Through the concept of FDM,
developed by osteopathic physician and emergency doctor Stephen Typaldos, a
number of diseases in orthopaedics, internal medicine and neurology can be ex-
plained. As a result specific treatments can be applied and effects determined.

FDM presents a specific approach to diagnosing fascial distortions, which stron-
gly correlates to subjective verbal and nonverbal communication of the patient.
Partly the diagnosis in the FDM is based on a type of visual diagnostics, as sug-
gested by Typaldos (1999, 2002). Fascial distortions are presented through patients
indicating them on their own body.Typaldos (2002) describes this process as body
language, referring to consistent, unconscious movements or postures. From a
scientific point of view body language is bound to be associated with the term ge-
sture. Gesture is defined by the predominant movements of the arms and head (Du-
den online 2011) and by a distinct temporal process (Kendon 1996, McNeill 1992)
with an initial starting, peak (stroke) and final end sequence of the gesture.These
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criteria are of no importance in FDM.Thus, scientific information from gesture sci-
ence can only be used with reservations for FDM.

Reliability studies on visual diagnosis of gestures and body language are incidental
in medical databases. Some comparable studies in the field of cardiology (Ed-
mondstone 1995, Albarran et al. 2000, Marcus et al. 2007) show that gesture ob-
viously holds certain information and reference matter. In the cited studies (Ed-
mondstone 1995, Albarran et al. 2000, Marcus et al. 2007) no strong evidence of
acceptable reliability could be shown. In contrast to these studies visual diagno-
sis in FDM lacks independent reference standards. Fascial distortions and their dia-
gnosis through FDM body language are part of the model-like presentation of FDM
and are currently of no consequence outside this system in general medicine. Since
the FDM-diagnosis was not investigated regarding its inter-rater reliability, no
statements concerning the validity of FDM tests are possible.

Generally, FDM distinguishes six fascial distortions.These are distinguished by their
formation mechanism, location and quality of complaints, their extend and, above
all, through their body language by which they can be encoded in the visual FDM
diagnosis (see Table 1).

Fascial
distortions

Definition, complaints
and verbal description

Body language

Triggerbands

Deformation of banded fascia, which is
caused by twisting, cutting, tearing and
wrinkling of fibres; patients mostly des-

cribe burning or aching pain along a
subjectively defined anatomical pro-
cess; movement restrictions, loss of

strength or swelling are other possible
indications of a triggerband

Stroking along painful/tender
parts with several fingers

Herniated
triggerpoints

Protrusion of deeper tissue through
overlying fascial layer; is found almost
exclusively on the core; causing dull

pain, also in the region around the her-
niation; possible restriction of move-

ment of the adjacent joints

Press with fingers, thumbs or
knuckles in the protrusion area

Continuum
distortions

Distortion of the transition zone bet-
ween bone and ligament, tendon or ot-
her fascial structures; pain or restricted

movement in one axis as a result

Point a finger at one or more
painful spots near bones
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In FDM diagnosis body language is entwined with verbal description of the com-
plaints of the patients, movement and exercise tests and palpation, which is
mainly used in the FDM for differential diagnosis.
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Table 1: Characteristics of the six fascial distortions and their body language (compare Typaldos
1999, 2002)

Fascial
distortions

Definition, complaints
and verbal description

Body language

Folding
distortions

3-D deformation of the joint covering
fascia, intramuscular septum or the in-
terosseous membrane; symptoms are
painful movement, pain in the lower le-
vels, feeling of instability, causing slight
movement restrictions; distinction bet-
ween Unfolding and Refolding distorti-
ons which can be sometimes seen in

different body language

Rubbing or pulling of the joint
with the hand or hands; hand is
put (depending on availability)
on the affected area; fists pres-
sed into the back, supporting

the back or relieving it with the
help of the hands; fingers stro-
king parallel to the joint line is a
reference of a refolding distor-
tion; pressing several fingers
between the muscle venter or

bones, pulling or tugging on the
muscles is presented in folding

distortions of interosseous
membranes and inter-muscular
septa; folding distortions are of-
ten displayed dynamically with
repetitive movement of the af-

fected body part

Cylinder
distortions

Deformation of the spiral turns of the
circular fascia; possible symptoms
such as paraesthesia, cramps, tre-

mors, paralysis, etc.; there is often a
large discrepancy between shutter re-
lease and the present complaints; the

pain is felt "in depth"; from outside
usually not palpable

Massaging or stroking of the
soft tissues, wiping hand move-

ments, on occasion the body
part is not touched at all

Tectonic
fixation

Loss of slippage of fascial surfaces;
causes little pain, however, limited mo-

bility on all levels and the feeling of
stiffness

Holding and massaging of the
joint; patients try to mobilize

themselves with own strength;
shoulder abduction is only pos-
sible with anterior elevation, in
the abdominal position the arm

cannot be stretched forward
horizontally without the upper
body lifting off the pad; in case
of stiffness in the hip placing
palms on both christae iliac;

holding and rubbing of the joint



The present study examines how reliable osteopaths evaluate body language in
terms of the Fascial Distortion Model. Additionally, the influence of the profession
of the osteopath (physician, medical practitioner, physiotherapist), experience
with FDM and further verbal statements of the patients on the inter-rater reliability
should be investigated. Here, the points of criticism of the quality of reliability stu-
dies (see above) will be considered in the study design.

Methods

The study was designed as a video-assisted online questionnaire.

Videos

50 short videos of patients describing their complaints non-verbally are filmed,
qualitatively retouched and divided into sequences in the practice of the
investigator. First, 23 of those videos are randomly selected. Another three of these
videos, which appeared twice in the questionnaire with and without sound are
randomly chosen. Further two videos that contain no diagnosable body language
are added. In result 28 assessable videos are integrated in the online
questionnaire.

The online questionnaire allows a high degree of standardization of the examina-
tion process. It consists of 33 questions. First, the testers are informed about the
investigation process, the conditions for the execution of the questionnaire and cri-
teria of how to answer the questions. It is a single-choice questionnaire, and once
the testers have watched the video, they must decide which of the six fascial dis-
tortions can be diagnosed on the basis of FDM criteria. Additional answers are pos-
sible: "Keine Fasziendistorsion (No fascial distortion)" if no fascial distortion is vi-
sible, or "Weiß nicht (Do not know)" if the question cannot be answered. The
submission of a response is necessary to continue the questionnaire. Subsequent
alteration of the responses is not possible.The first three questions refer to the te-
sters’ original profession, their training in osteopathy and duration of the experience
with FDM.Two test videos are shown to the testers to practice the examination pro-
cess. Their results are not included in the statistics. The 28 questions of the study
(v6 to v33) are to be answered according to the presented method. Three videos,
first without then with sound, are shown to investigate the impact of verbal
statements alongside with non-verbal body language have on reliability.
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Testers

The testers must fulfil following criteria: trained osteopaths, a FDM training, ac-
cording to the guidelines of the EFDMA (European Association FDM 2010), and
sufficient knowledge of the German language. 79 therapists (doctors, physiothe-
rapists, medical practitioners) from Germany, Austria and Switzerland are invited
per email, and 25 of those meet all the necessary criteria.There are 5 female and
20 male testers who will answer the questionnaire in full. This data then is inclu-
ded in the statistics.

Statistics

For the evaluation of reliability the kappa index (k index), according to Siegel and
Castellan (1988), is used. In contrast to Cohen's kappa, which is limited to two in-
vestigators, this is a generalized form of the kappa index.This means that the com-
pliance of all investigators can be expressed in one index. Another advantage is
the possibility in the case of partially absent data to calculate the index. In
the case of this study the possible answer „Weiß nicht (Do not know)" is interpre-
ted as lack of response and therefore makes this statistical method of calculation
necessary.

The proposed textual interpretation according to Landis and Koch (1977) can be
applied for the kappa index of Siegel and Castellan (1988), (see Table 2).

According to Fjellner et al. (1999) values by at least 0.4 are considered to be an
acceptable indicator of inter-individual reliability.

In addition to the generalized kappa index, all of the investigator-pairs (according
to Siegel and Castellan 1988) are calculated in order to get an overview of the
spread of the kappa indices.This data also forms the basis for further comparisons
of the various subgroups.
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Table 2: Interpretation of reliability scores by Landis and Koch (1977)

k < 0,20 poor schwach
0,20 < k < 0,40 adequate leidlich
0,40 < k < 0,60 moderate mittelmäßig
0,60 < k < 0,80 substantial beträchtlich
0,80 < k < 1,00 almost ideal fast ideal



Subsequently, through variance analysis and significance tests (independent sam-
ples t-tests or Wilcoxon tests) is examined to test whether there are significant
differences between the various sub-groups (see Table 3) in terms of expectation
value.

To examine whether verbal statements by the patient influence the results three
videos, with and without sound, are presented to the testers.The reviews of these
videos present the base of the data for the calculation of the k-indices for the cor-
responding pairs of the investigators.

These in turn were compared with each other by means of significance tests (in-
dependent variable "sound"), where the kappa indices were used for substitution
of the negative value of zero, since their results are widely comparable to the ge-
neralized kappa index.

Furthermore, the results of the individual questions were specifically investigated
using the qualitative criteria of gesture studies in order to obtain possible correla-
tions between the inter-rater reliability for individual videos and their nature and con-
tent.

Results

The results relating to this research can be summarized as follows (see Table 4;
page 118):
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Table 3: Analysis of variance (ANOVA) and significance tests (Independent samples t-Test. .. t-test,
Wilcoxon Wilcoxon test ...) as to test the expected value of the k-index compared among sub-groups.

Osteopaths

A1. Doctors A2. Physiotherapists

ANOVAA1. Doctors A3. Medical practitioners

A2. Physiotherapists A3. Medical practitioners

A4. Long experience (>3 years) A5. Short experience (1-3 years) t-Test

A6. Long experience (>2 years) A7. Short experience (1 and 2 years) t-Test



The overall index is k = 0.51
(according to Siegel and Ca-
stellan, 1988) and it is signifi-
cantly different from zero (Z =
53.42, p <0.0001). The mean
average of all paired compa-
risons from the reviews of
Osteopaths calculated k indi-
ces adds up to k = 0.57
± 0.08 (95% CI: 0.54 to 0.60).

Consequently one can
speak of an acceptable
inter-rater reliability (after
Fjellner et al. 1999) of the
FDM visual diagnosis in the
context of this study.

The mean k-index of the phy-
sical therapists in the sample
is significantly different both
from that of doctors (t = 5.180,
df = 68.2, p <0.0001) and that
of the medical practitioners (t
= 3.040, df = 7.8, p = 0.02).
The mean k-value of the phy-
sical therapist is lower by 0.14
or 0.13 compared to the one
of the control groups. There
is no significant difference (dif-
ference: k = 0.01, t = 0.1900,
df = 8.2, p = 0.85) between
the reliability of the opinions of
doctors and that of the practi-
tioners. Doctors reach an ave-
rage index of k-k = 0.57 ±
0.13 (95% CI: 0.53 to 0.61),
the Therapy k = 0.56 ± 0.10
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Table 4: Frequency of diagnoses by the 25 osteopaths for
each individual patient. (bold & italic ... most likely diagnosis,
dark green mark:> 90% (n> 22) line, light green ...> 80% (n>
20), light yellow ...> 70% (n> 17) and orange. ..> 60% (n> 15).
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V11 4 0 0 4 17 0 0 25
V12 3 0 0 18 3 1 0 25
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V29 1 0 0 4 19 0 0 24 1
V30 6 7 0 8 3 1 0 25
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(95% confidence interval: 0 0.48-0, 64) and the physiotherapists k = 0.43 ± 0.11
(95% CI: 0.40 to 0.46).

Even without considering the examiners 2 and 7, who have significantly poorer
agreement with the other physical therapists, the reliability lies, however, at k = 0.49
± 0.08 (95% CI: 0.46 to 0.52), which is significantly lower than that of the doctors
(Wilcoxon W = 687.5, p = 0.01).

On average, there was no significant difference in reliability of those osteopaths with
more than two years experience with the FDM and those with less than three ye-
ars experience (difference: k = 0.03, t = 1.097, df = 17.5, p = 0, 28). Even taking
into account a different threshold for high and low experience no significant diffe-
rences were observed. The difference between the mid-level reliability of those
osteopaths with more than three years experience with the FDM and those with
less than four years experience is k = 0.01 (t = 0.091, df = 53.0, p = 0.93).

The comparison of the average of the k-indices, which were calculated from the
assessments of three videos with sound and those without sound, shows a signi-
ficant difference (Wilcoxon W = 40598.5, p = 0.03). With sound, the average va-
lue amounts to k = 0.24 ± 0.30 (95% CI: 0.20 to 0.27), without sound k = 0.17 ±
0.26 (95% CI: 0.14 - 0.20).

Discussion

The visual diagnostics seems to be a reliable test for the diagnosis of fascial dis-
tortions according to the FDM.The acceptable results of this investigation throw a
positive light on this diagnostic approach, applied by osteopaths in practice.

This is the first study that examines the inter-rater reliability of the FDM-body
language and there is no independent reference standard for the diagnosis of fas-
cial distortions. These factors must be mentioned in the evaluation of the results.

Based on the qualitative analysis of individual results of each video a greater sprea-
ding of results of the videos with lower tester agreement was observed. Interestingly,
with the decline of the agreements results accumulated which cannot be related
to the criteria for the diagnosis of specific distortion types.

In the same videos also a build up of incomplete temporal gesture sequence in the
sense of Kendon (1996) and McNeill (1992) is evident. That could make it difficult
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for the tester to detect the peak gesture followed by a smaller agreement level. To
what extend these observations relate to the structure of the questionnaire in its
present form, as well as the video section or the lack of FDM criteria for body
language in itself, remains unclear at this point.

Further the results show that from 700 submitted answers only in 35 cases the te-
sters responded with the options „Keine Fasziendistorsion (No fascial distortion)“
or „Weiß nicht (Do not know)", although at least two of the videos showed no evi-
dence of encodable body language in terms of FDM. This raises the question of
how the criteria of body language vocabulary of FDM are defined.

The different results of inter-rater reliability with respect to the testers’ profession
challenge the findings of Seffinger et al. (2004) and Stochkendahl et al. (2006),
which cannot confirm any connection between the testers and the inter-rater re-
liability in their reviews.

A possible explanation for this statistical difference might be a different composi-
tion of the individual test groups in relation to their experience or gender; these cri-
teria are not included in the statistics. Due to the low variance in the range of vo-
lume of experience of the testers, the impacts of these results in this study are
unlikely.Through a more consistent distribution of experience the results for the in-
vestigation of the relationship between experience and inter-rater reliability could
be affected.

In this study no correlation between the experience of the tester and the inter-ra-
ter reliability can be found. This may be related to the selection of testers accor-
ding to their experience. A more consistent distribution of experience with FDM
among the testers could alter the results.This result correlates with the reviews of
Seffinger et al. (2004), Stochkendahl et al. (2006) and Haneline and Young (2009),
which cannot establish a general relationship of reliability and experience.

There is a significant impact of verbal statements on the inter-rater reliability.
Though the limiting to three video pairs, these results are to be examined and thus
must be seen as a stimulus for further research. Here, a much larger sample group
would be necessary to give more weight to these results. In the case of this study
the consistent diagnostic results are obtainable through verbalization.

Looking at the results of this study following can be criticised. A higher number of
videos in the questionnaire, with significant differences of filmed patients regarding
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gender, symptoms, affected body regions and so on, could better represent the
wide variety of FDM body language and thus reinforce the significance of the re-
sults and their application in practice.The separating of the production, especially
the post processing, of the videos from the investigator should be considered to
obtain a more blinding effect in this context.

The videos in this study are partially edited to reduce possible internal errors.The
videos are also faded in and out, which could create an artificial gestural climax
of the individual videos that may not be comparable to the "natural" peak of the ge-
sture. This should be considered in future studies solving the problem through edi-
ting or longer video clips. The potential increase of the internal errors in single
choice study design should be considered in this context.

The video setting within an online questionnaire shows no possibility of criticism
or ability to enquire upon lack of clarity of the seen body language, which doesn’t
correspond with the practical approach.

Because of technical factors, it is not possible to prevent a repeated viewing of the
videos by the testers. Although the reproducibility itself is an advantage, when used
for video recording in reliability analysis (Haidet et al. 2009) and in measurement
accuracy (Sommerfeld 2006), it should be noted that this is not relevant in this code
of practice where body language in the same manner is mostly shown only once.
Further critique of the structure of the online questionnaire it is whether the testers
can actually distinguish between the possible answer „Keine Fasziendistorsion (No
fascial distortion)" and „Weiß nicht (Do not know)". A wider awareness of the theo-
retical background of these choices and associated research questions would be
necessary to generate corresponding sensitivity on part of testers.

The main problem in this study, as with most reliability studies in the field of osteo-
pathic manual medicine, is the discrepancy between internal and external validity.
The reductionist approach in such scientific studies only partially reflects the cli-
nical practice. In the study at hand, the problem is that body language occurs only
rarely in isolation, and through the observation within the osteopath-patient com-
munication, it occurs in the context of verbal statements and the patient's medical
history.Thus for this study one cannot say anything about the reliability of the FDM-
diagnosis in general, but only on their visually evident part that has to be (as des-
cribed) cross-linked in a particular case with other information from the investiga-
tion in order to attain FDM diagnostic approach.
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Conclusion

Using a video-assisted online survey, the body language shows acceptable inter-
rater reliability in this master thesis. Since this visual diagnostic approach cannot
currently be reviewed by an independent reference standard the validity of body
language-diagnosis is not clear. These results should be transferred with caution
into practice. In particular the use of the test as a singular diagnostic criterion is
critical. In the context of the entire FDM-specific findings for the diagnosis of fas-
cial distortions, the results of this study, however, are significant.
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