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Abstract:
Introduction:
Everyone wears insoles in their shoes,.... sooner or 
later! 
How can the insert with the "best" effect be 
quantified for the patient? This study seeks to 
answer this question by using the degree of head 
rotation ability.
Question:
As a result of orthotic fittings, head rotation 
ability does not (H0), or does (H1) change?
Material and Methods:
With a digital angle measuring device (HMSU) head 
and neck rotation can be visualised.
The parallel study examines existing data from 
individuals, collected from 2016 to 2022 with the 
HMSU, in the context of everyday insole fittings.
Compared were barefoot measurement (B) to 
measurement with fitted insoles (nE) from    1439 
persons.
Results:
The comparison was able to show a strong 
increase in the degree of head rotation  with an 
average  improvement  of 44°, thus supporting H1.
This also provides strong proove to manipulations, 
carried out under the feet affect the biomechanics 
of the vertically running muscle chains, 
culminating at the head.
Diskussion:
Possible issius regarding the measurement 
process and the use of the measuring device are 
discussed, as well as possible influences that could 
interfere with the data collection. 
By transferring this measurement application 
(HMSU) to other fittings, a better and resource-
saving rehabilitation of patients could be 
achieved.

Introduction

Everyone wears insoles, ...sooner or later.  
For sports support, for prophylaxis or for orthopaedic 
reasons for rehabilitation.
What is the "right" insole for the patient?  It is well 
known that insoles are primarily intended to eliminate 
existing foot problems such as pain or restricted 
movement. Insoles are a medical product[1] that is 
dispensed millions of times in various forms, not only 
in Germany and Europe.
A recurring question is how the positive effect of 
insoles can be proven. Or: Do insoles do what they 
promise? 
These questions are asked by everyone who 
prescribes, manufactures or wears insoles in their 
shoes. The question is complicated by the idea that 
the effect of insoles goes beyond the function of the 
foot.
A rehabilitation success is classified according to 
appearance and patient satisfaction.
The question and thus the content of this study is:
How can the organism, without great effort between 
foot and head, be interrogated, measured and 
compared whether the intended insole is good for the 
patient, whether it actually creates rehabilitation?
The following points should be checked:
➢ How can the current situation, the condition  
 of the body be quickly and reliably recorded  
 or queried?
➢ What shows us immediate improvements,  
 what shows us deteriorations of a fitting?

There are numerous authors who emphasise the 
relationship between foot function and, for example, 
posture[2,3], occlusion[4,5,6] craniomandibular[7],and 
spinal function[8,9,10,11].

In addition, the concept of bio-tensegrity[12,13] 
provides a biomechanical basis for our insole fitting 
with compelling consideration of gravity as well as the 
"tube pressure" of the individual body sections[14].

If the sensory[15] ground contact of the feet changes, 
e.g. due to an insole, there could also be changes in 
the neck and head movement via the biomechanics 
of the vertical muscle chains of our body.
Especially because of the large distance between 
foot and head, the changed neck movement could be 
a valuable indicator for the effect of insoles on the 
body's own biomechanics.  

Increased range of motion, i.e. improved ability to 
turn the head, is thought to improve overall statics 
and postural regulation. This is confirmed by 
principles from physio-, osteo- and podotherapy, 
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where the function of the upper cervical joints is 
considered an important parameter for influences of 
any kind on the body system.
This movement is called Range Of Motion (ROM).
However, a suitable and accurate device is required 
to accurately record head-neck ROM in a clinical 
setting. There are systems available to measure the 
range of neck motion.
However, most systems are inaccurate, difficult to 
read and do not automatically record the 
measurements. Other devices are difficult to obtain 
for regular practice because of the price level. 
Therefore, a measurement device was developed to 
easily and quickly measure and record head-neck 
ROM (HeadMountSupportUnit, HMSU). The validity 
of this instrument has been established in previous 
studies.[16]
The present study investigates whether the 
instrument is able to detect the influence of insoles on 
head-neck ROM.
If the discriminative ability of the HMSU can be 
demonstrated, the system could be a tool to 
objectively determine the effect of insoles.

For the parallel study, the collected HMSU - data from 
2/2016 to 12/2022 were used as a basis and the 
following hypotheses were named:

Null hypothesis H0:
 The ability to rotate the head does not   
 change as a result of an insole fitting.
The alternative hypothesis H1:
 The ability to rotate the head changes as a  
 result of an insole fitting.

Material and methods

ROM was measured using a digital goniometer 
(HMSU)[17].  This measuring device consists of a 
sensor[18] and a green line laser[19] as well as a cable 
to the PC and a hair band. The housing for 
connecting the individual components was produced 
using 3D printing. The complete device weighs just 
under 100g.
The built-in sensor that measures the head rotation is 
equipped with a 3-axis acceleration sensor, magnetic 
field sensor (compass) and gyroscope and works as 
a USB inertial sensor. This can measure 9 degrees of 
freedom and calculates quaternions as well as 
independent yaw, roll and pitch angles. It is a 
complete attitude-and-heading-reference system. 
According to the manufacturer, the accuracy is given 
as 1-2°degrees[20]. For the application in this study, 
only the horizontal readings are read out.
The patients are people of different ages and sexes 
who have been prescribed an insole fitting by their 

doctor or have sought an insole fitting of their own 
accord due to pain in the foot or musculoskeletal 
system. The patient group was subject to a certain 
pre-selection only to the extent that patients with a 
known degenerative cervical spine were avoided. All 
measurements were taken in the context of a regular 
insole fitting as follows: 

The HMSU is placed on the patient's head with the 
hair ripe. The vertical laser is aligned centrally in line 
with the vertical facial axis. This may well be 
"crooked" if the head is "crooked on the neck". It is 
important that the head position makes a realistic and 
lifelike measurement situation possible. The patient 
looks "straight" and brings the laser to an external 
zero point in front of him. This zero point is centered 
via program before each measurement. The patient 
is then asked to turn his head slowly and as far as 
possible to the left, back to the zero point and then to 
the right. The examiner fixes the patient slightly at the 
shoulders to prevent the trunk from turning. The 
HMSU transmits the ROM data to a computer 
programme that displays the angle measurements 
visually and in tabular form. 
Each patient was measured first without and then 
with the insole fitting.
There were a few minutes between the two 
measurements. In each case, the measurement with 

Founded Datapairs:

634 Patients        1 Datapairs
587 Patients        2 Datapairs
139 Patients        3 Datapairs

59 Patients        4 Datapairs
12 Patients        5 Datapairs

6 Patients        6 Datapairs
2 Patients        7 Datapairs

1430 Patients 2571 Datapairs

Figure 1: Measurements - persons
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the largest ROM, without (B = barefoot) and with 
insole (nE = new insole) was labelled and stored in 
the patient's file. 
All patients were fitted with individually adapted 
neurophysiological insoles[21].
From the data pool (2988 patients) that had 
accumulated from 2/2016 to 12/2022, data from 1439 
patients (B) could be analysed. The individual 
measurements of these data were labelled so 
precisely that they could be easily correlated and 
calculated. 

The barefoot measurement (B) shows the initial 
condition, the measurement (nE) shows the change 
due to the underlaid new insoles.
The ROM of the barefoot measurement (B) was 
compared with the ROM of the insole fitting (nE) of 
1453 patients.
To evaluate the data pairs, the angular sum of the 
rotation to the left and right without and with insoles 
was determined. This resulted in a data pair for each 
patient with a ROM "barefoot" measured and a ROM 
with "new insole" measured. Some patients came 
several times, so there are  more measurements than 
patients.

The significance level for the linked, two-tailed t-test 
was set at α = 0.005. The evaluation of the data 
results in a test statistic t = 127.49. The critical value 
with a degree of freedom greater than 500 to the 
significance level 0.005, is 2.586[22].

Results:

Change in head rotation ability from "barefoot" and 
"with insole":
When analysing the data, a normal distribution of the 
angle sums (ROM) from left and right rotation of the 
head without insoles was found. In the measurement 
without insole, the smallest value was a ROM of 67.9 
degrees, the largest ROM was 288.6 degrees. The 
mean value was 176.0 degrees, with a standard 
deviation of 28.0 degrees.

The differences in the patients' head rotation ability 
when measured with insoles were also normally 
distributed. In the measurements with insoles, ROM-
min was 99.9 degrees and ROM-max 310.8 degrees. 

On average, the ROM's were 220.0 degrees with a 
standard deviation of 30.0 degrees. 

In 2565 patient measurements, the ROM increased, 
in 6 patient measurements, the ROM decreased with 
insertion. The mean change in ROM of the head 
turning ability to the left and right between the 
measurement without and with insertion was an 
increase of 44.0 degrees, with a standard deviation of 
17.0 degrees. 

To test the statistical significance of these results, we 
test them against the named hypotheses.
Since the test statistic of 127.49 is greater than the 
critical value of 2.586, the difference in means is 
significant. The null hypothesis can therefore be 
rejected with an error probability of 0.5%. The 
corresponding correlation coefficient according to 
Pearson[23] was r = 0.93.    The measurements thus 
show that the insole fitting has a statistically 
significant influence and a very strong effect on the 
patient's head rotation ability.

Diskussion
In this study, a significant improvement in head 
rotation ability was observed in 2565 of 2571 patient 
measurements after fitting neurophysiological 
insoles. The 6 measurements with no change or with 
deterioration could indicate that no insoles are 
needed (anymore). Possibilities for this could be: 
rehabilitation or the causative pathology needs to be 
addressed differently. 
The increase in the angular sum of the head rotation 
from "B" to "nE", to the left and to the right was on 
average 44° degrees. Comparing B1 to B2 shows an 
improvement of 16° degrees in head rotation ability. 
Both values are a strong indication of the positive and 
also lasting effect of the fitting.
Neurophysiological insoles[24] aim to bring the entire 

Figure 2 : Barefoot versus orthotics

  Messung Durchschnittliche 
ROM

Standartabweichung v. 
durchschnittlichen 

ROM´s
 Barfuß B 176° 28°
 Mit Einlage nE 220° 30°
 Ergebnis 44° 17°
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body statics[25] and biomechanics from a pathological 
change back to their physiological function. In the 
long term, the insoles could even become 
superfluous (depending on the case) (1.5 to 3 years 
of wear). During the fitting, attention is paid to a pelvis 
that is as "straight" (neutral-0) as possible, a head 
rotation that is as symmetrical as possible and a good 
straightening of the organism.

The simple test set-up required by the HMSU 
programme makes it easy to measure and document 
the head rotation ability, referred to here as Range of 
Motion (ROM), without (barefoot) and with 
manipulation (orthosis), and thus provide direct 
evidence of the effect for each patient and, possibly, 
of the rehabilitation of the musculoskeletal system.
After all, in addition to stability and control of postural 
regulation, greater range of motion and fluidity of 
movement are THE rehabilitative goal of any 
exercise. 
Due to the speed and simplicity of the measurement 
system, this tool can be used well in the daily routine 
of a company for fittings and their documentation.

The next question is whether the repeated turning of 
the head leads to a stretching of the muscles and 
ligaments of the neck, which could lead to an 
improvement of the head turning ability independent 
of the insole. 
This point can be invalidated by the observation that 
the ability to turn the head also decreases again 
when the measurement with the insole is followed by 
another measurement without the insole, i.e. barefoot 
again. 
At the same time, a kind of muscular memory effect 
was observed in many patients: When the insoles 
were removed, the positive effect of the good ROM 
lasted for a few seconds before it subsided and 
disappeared. This suggests that the musculature of 
the postural regulation immediately "remembers" the 
good support and tries to re-establish this more 
optimal muscular toni even without the insoles. 
Further research on this would be extremely 
interesting.
However, in order to avoid misinterpretation of the 
measurements, the test persons should turn their 
heads to the left and right several times before the 
first test. Basically, there are a few things to consider 
about the situation itself when taking such 
measurements. See the appendix: Prerequisite for 
good measurement results[26]

It also seems important that the test situation is as 
unexciting and pleasant as possible for the patients. 
On the one hand, for ethical reasons, it was decided 
not to fix the shoulders of the patients to fixed devices 
in order to obtain the most accurate measurement 

results of the pure head rotation. On the other hand, 
a fixed fixation of the shoulders would prevent an 
erection of the posture, which is very popular here.
This critical point is always discussed as a possible 
weak point in data collection, since it cannot be 
completely ruled out that the examiner consciously or 
unconsciously influences the patient's movement. 
However, experience and an internal study[27]  with 
changing examiners show that trained examiners can 
estimate very well how the test persons have to be 
held at the shoulders in order to obtain realistic test 
results. Within the framework of an individual, 
personal movement pattern, each patient turns in his 
or her own way.

The best approach has been to grasp the shoulder 
joints laterally with the hands. Initially, there was the 
idea of placing the hands on the shoulders, close to 
the neck. However, this is very uncomfortable for 
some patients and also puts too much palpatory 
pressure on head-holding structures that one would 
like to know are "free" during testing. It also offers 
little effective support against possible rotation of the 
shoulder girdle on the part of the patient. Holding the 
shoulder joints laterally provides a good approach to 
prevent possible rotation of the shoulder girdle, even 
in large and strong people. 

The actual testing with the placement of the small 
wedges that are then found in the insole can be done 
in a few minutes. The insert itself is not placed in one 
piece, but each wedge is tested for its effectiveness. 
If the head rotation changes positively due to the 
added wedge, it remains in place; if it tests negative, 
it is removed again. Of course, it should also be taken 
into account that this type of treatment takes a lot of 
time for the patient. The initial visit is estimated to 
take 1 hour (the check-up visit half an hour), during 
which a comprehensive, holistic picture of the patient 
and his or her physical problems is gathered. This 
could result in a care-taking effect, which could have 
a positive impact on the measurement results. 
An important point during the first visit is also to 
advise patients on the correct footwear for use with 
insoles. Here is a short list of the most common 
killers: too soft soles, shoes that are too short or too 
tight, wrong lacing, socks[28] that are too tight, built-in 
longitudinal arch supports or toe caps that are too 
long reduce the success of a fitting immensely., 

The patient group is subject to a certain pre-selection, 
as already mentioned in Material and Methods, only 
to the extent that patients with a known degenerative 
cervical spine were avoided, which could affect the 
results. Controlled studies with randomised groups 
would be nice here. 
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A certain placebo effect cannot be ruled out, since the 
patients are aware that manipulations are being 
carried out by the wedges under their feet. This is 
contradicted by the fact that a wrong or disturbing 
wedge immediately leads to less head rotation. 
Double-blinding is difficult to achieve here. Studies in 
which at least the examiner is blinded necessarily 
require an equal level of training among the 
participating examiners.

This study shows the great potential of measuring the 
head rotation ability.
As a further consideration from the positive results, 
the question arises as to whether every fitting should 
not be checked for an improvement in head rotation 
ability. After all, all vertical muscle chains can be 
tested with this method without much effort. Certainly, 
there are a few cases where no immediate 
improvement can be achieved, but here, too, the 
long-term goal should be an improvement in the 
ability to rotate the head. Not only insoles, but also 
shoes, shoe fittings and other aids could then be 
evaluated in their effect with such a check.
If no improvement of the head rotation ability is 
achieved with the fitting, this can be an indication that 
the patient's problem has other causes and cannot be 
achieved via biomechanical manipulation from the 
foot. In addition to saving resources, this could also 
save a lot of frustration for patients and caregivers.

Summary
Can the body's own biomechanics provide 
measurable proof of effectiveness for the safety by 
supply with orthoses?
Does an orthose deliver what it promises? Can the 
effect of insoles be made visible? Is measurable head 
rotation an indicator for these hypotheses?

Over a period of 6 years, data from 2988 patients 
were collected using the HMSU measuring system, a 
digital protractor. From this pool, a total of 2571 data 
pairs of horizontal head rotation ability could be 
evaluated from 1439 different patients. 
Compared were: Barefoot measurement (B) to 
supplied measurement with insoles (nE). 

By evaluating the data "B" to "nE", a significant 
increase in the angular sum of the head rotation to 
the left and right could be demonstrated in 2565 of 
2571 patient measurements who were fitted with 
neurophysiological insoles. On average, the 
improvement was 44 degrees and thus represents a 
strong effect. 
Head rotation ability is seen as a proven means of 
testing the effectiveness of insoles. At the same time, 
this study provided clear evidence that manipulations 

under the feet affect the biomechanics of the vertical 
muscle chains that end at the head.

It is discussed how the experimental design can be 
improved in order to minimise a possible influence by 
the examiner, as well as possible effects by stretching 
the muscles and ligaments, care-taking and placebo. 
The importance of correct footwear is also pointed 
out. Against the background of the good results, it is 
finally considered whether a transfer of this 
measurement application (HMSU) to other fittings is 
possible, which could at the same time be a trigger for 
more scientific research.

Due to the simplicity and speed of use of the 
measuring system, this comparatively inexpensive 
tool can be used well in everyday operations for 
restorations and a significant saving of costs and 
resources can be achieved, since it is already 
recognised during the test phase how the insert must 
be constructed. The HMSU system also creates the 
desired safety in patient care due to its good 
documentation possibilities. 

Further research with a randomised, controlled study 
design would be desirable.

OSM Michael Weiß
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Side effect of the study:

Can head rotation be used to 
demonstrate re-habilitation through 

neurophysio-logical insoles?

In addition to the bullet points already described in 
the previous study:

Materials and method:
From the same data of the aforementioned pool 
(1453 patients), a further 528 (B1) patients were 
isolated who came for a follow-up examination in the 
period of 3-12 weeks. A 2nd barefoot measurement 
(B2) was carried out for each patient.  
The first measurement (B1) shows the initial 
condition, the second measurement (B2) shows the 
change in the patient's ability to turn the head after 
wearing the insole for 3 to 12 weeks.

Results:
The comparison of barefoot B1 to barefoot B2 after 
3 - 12 weeks with an average improvement of 16° in 
the ability to turn the head showed the strong 
rehabilitative effect of the foot orthoses.

The results are shown in Figure 3.

Fig 3: Comparison of first and control date.

Change in head rotation ability after 3 to 12 weeks:
At B1, the 528 patients showed a mean ROM of 171 
degrees, with a standard deviation of 27 degrees. For 
B2, it was 187.0 degrees (SA = 29). Thus, the mean 
value of the change in ROM is 16.0 degrees, with a 
standard deviation of 24 degrees. It can therefore be 
seen that the insole fitting has a statistically significant 
influence on the patient's ROM after 3 to 12 weeks (t = 
15.00, α = 0.005, n = 528). In the barefoot 
measurement after wearing the foot orthoses for 3 to 
12 weeks, patients can turn their head significantly 
further to the left and right than before the foot orthoses 
were fitted. The Pearson correlation coefficient is r = 
0.55 and thus corresponds to a strong effect

Discussion:
The comparison of barefoot-B1 to barefoot-B2 after 3 - 
12 weeks with an average 16° improvement in the 
ability to turn the head was also able to demonstrate 
the strong rehabilitative effect of the foot orthoses.
This study shows the great potential of a) measuring 
the ability to turn the head during the fitting, but also b) 
of neurophysiological insoles themselves. More 
intensive research with a controlled study design would 
also be desirable here.

Measurement AverageROM Standartdeviation of 

the average

ROM´s

Barefoot B1 171° 27°
Barefoot B2 187° 29°
Result 16° 24°
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Annexes

Appendix 1: HMSU - HaedMountSupportUnit
Appendix 2: Measurement accuracy
Appendix 3: Requirements for good measurement  
         results
Appendix 4: Studies
Appendix 5: Formula collection L.Papular
Appendix 6: Overview MDR, 41 studies

For further and, or more detailed information on 
HMSU, examination procedure and case studies, 
please refer to the following book:
Vom Blauabdruck über neurophysiologische 
Einlagen zum Schuh,
(From blueprints to neurophysiological insoles to 
shoes, only in german)
Publisher: Schuh-Werk & Statik, M. Weiß, 2021, 
ISBN 978-3-9823563-0-3

          ---------------------------------

Appendix 1:

HMSU: Head-Mounted-Support-Unit, 
HMSU is a simple but very accurate, fast and easy to 
use measuring device. Connected to a computer or 
labtop, it digitally measures horizontal head rotation. 
The values are displayed graphically and in table 
form.

The measuring unit:
A hair band with sensor and line laser (green). 

Programme with clients and measuring mask.

The laser is mainly used to calibrate the sensor and 
thus the measurements to an external "zero" point.  

The sensor measures a total of 9 so-called degrees 
of freedom. The programme only displays the 
horizontal values so that the device remains a tool 
that shows results quickly and accurately. This also 
means that if a test person tilts his or her head back 
during the measurement, this will not falsify the 
horizontal readings. To make further turning or tilting 
values visible, further programming would have to be 
done. However, it can be assumed that with a better 
head rotation, the other movement possibilities of the 
head also benefit. The reason for this is the overall 
better postural alignment due to the 
neurophysiological inserts. Of course, this also 
applies in the negative direction!
With the HMSU, there is now an application 
technique that includes the entire statics, since all 
vertical muscle chains from the toes to the head are 
reflected in the measurements.
So if "manipulations" take place at/under the feet, 
changes in the statics can be proven if they can be 
clearly measured above the uppermost joint (atlas-
skull base). Positive or negative.
Incorrect insoles, inaccurate shortening 
compensation, bad shoes, trauma suffered, injuries, 
etc., all worsen head rotation.
Lesions that actually come from above (teeth / eyes / 
etc.) and thus lead to less or to disturbing statics or 
mobility, also restrict head rotation. Thus, after 
nociceptive (=pain-inducing) occlusion, less head 
rotation will be measured than before. It is possible 
that the HMSU even shows the side on which the 

disorder lies. However, this still needs to be 
investigated.
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Appendix 2: Measurement accuracy

Attempt to determine the accuracy of the HMSU 
sensor:
The aim is to demonstrate in practice that 
measurements are reproducible.
For this purpose, I chose the following experimental 
setup:
The sensor was mounted on a tripod with a laser so 
that the rotation point is always the same.
On the wall there were 3 marks (M) each on the left 
and right:
M1 at approx. 40°, 
M2 at approx. 80°, 
M3 at approx. 70°. 
At turning by hand to the left and right, the 
measuring points M1(10 times) - M2(10 times) - 
M3(10 times) were approached one after the other.
No centering was carried out for the measurements 
for M1 and M2. (Table measurement accuracy: 
column "Ausrichten": ohne).
For the 10 measurements of M3, a centering 
(HMSU, switch: Ausrichten) was set to the central 
fixed point (0.0°) before each measurement.(Table 
measurement accuracy: Column „Ausrichten“: mit)

HMSU, Centering-Switch

The measured values for M1 (yellow), M2 (ochre), 
M3 (orange) are listed in the table (Fig.11.2).The 

line: Cut/10 gives the average values of the 
respective 10 measurements.This average value 
(DS) was offset in the columns "L° in % of DS" and 
"R° in % of DS" with the measurements in 
percentThese percentages were then summed and 
divided by 10 again.

Conclusion: the sensor's gyroscope works very 
accurately and reliably.

See next page:
Table, Measurement accuracy

The IMU Brick 2.0 is equipped with a 3-axis 
acceleration sensor, a magnetic field sensor 

(compass) and a gyroscope and works as a USB 
inertial sensor. It can measure 9 degrees of freedom 
and calculates quaternions as well as independent 
yaw, roll and pitch angles. It is a complete Attitude and 
Heading Reference System. Tabelle: Messgenauigkeit
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Appendix 3:
Prerequisites for good measurement results

In order to obtain good measurement results, it is 
extremely important that the patients feel 

comfortable during the entire procedure. This 
includes, for 

example, that the 
patients do not 

have to climb onto 
a raised podoscope 

first. This is 
especially 

important for older 
people. I 

recommend that 
the patient already 

sits in such a way (on a small platform) that they only 
have to walk forward to reach the measuring position 

of the mirror.

Furthermore, the 
laser should 

project as evenly 
as possible onto 
the left and right 

walls when the 
head is turned. 

This means that 
the podoscope 

should ideally be 
positioned in the 
middle between 

the walls that are 
not too far apart. If 
this is not possible, 
it is better to switch 

off the laser after 
the central 

alignment. 

A „0“-mark should be placed centrally in front of the 
patient, on which the patient aligns the laser before 

each 
measurement. This 

0 mark is aligned 
with the centre of 

the surface on 
which the patient is 

standing. This is 
important so that 

the results can be easily compared. Further scaling 
on the walls is not really necessary, but it shows the 

patient that something is happening. (Show effect)

Check whether the laser runs exactly over the centre 

of the patient's head or face. For example, forehead 
- nose. If the head is crooked, the laser will be 

crooked too. That is OK. Then the laser should 
"cross" with the 0-identification.

It has also proved helpful to hang the cable with 
plenty of slack over the thumb of one hand so that it 

does not interfere with the measurement. Please 
have a try with this before starting, as it depends 

very much on 
where the PC or 

laptop is located. 
Therefore, the 

laptop should be 
placed directly next 
to the person taking 

the measurement, 
so that it can be 

easily operated. In 
this way, the patient 

does not become 
unsteady between 

measurements.

Then it is good if 
clear and precise commands are given:

    -  Please bring the laser to the centre in front...
    -  ... now please turn your head to the left as far as    
 possible...

    -  ... and now turn to the right as far as possible...
    -  ... and back to the centre again. Thank you. 

I sit down after the measurements, use the notes 
column to clearly name the individual measurements 

and delete the measurements that are no longer 
needed. Then I explain to the patient what just 

happened. 

With these tools, it should be possible to achieve 
good results that can actually be compared.
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Appendix 4: Studies 

Mini - Studies 2017 and 2018:
At the IFPB congresses 2017 and 2018 in 
Rummelsberg we were able to do 2 small lightning 
studies in 2 workshops.

2017, (internal)study A (workshop together with 
Lydia Aich,16 persons) aims to show the different 
effects/results per person that can be obtained by 
measuring 
1. with shoes,
2. with socks,
3. barefoot,
4. barefoot, with "retro" and "calc" (retrocapital and 
calcaneear element), 
are to be achieved.

Conclusion:
For the head rotation of the measured persons, 
starting from a barefoot measurement:
1. the effect of socks, surprisingly not negligible,
2. the effect of shoes, depending on the shoe, as 
expected, positive or negative,
3. the effect of a fitting, even with a "neutral" Podo 
underlay, is positive as expected! 
It is therefore important to pay close attention to how 
the patient manages his or her "walking" everyday 
life in order to achieve good results with a fitting.
----------------------------------------------------------
2018, (internal)Study B (16 persons). A workshop 
with Prof.Dr. G.J. Kleinrensink (NL) and J.P. van 
Wingerden (NL) on the topic: 
"Critical thinking in scientific research".
The 16 participants were divided into 4 groups of 4 
'investigators/users'. Each user thus also became a 
test person.
Basic test: stand, calibrate centre, start 
measurement, turn head left and right.
So: 1 test person, 3 users, 3 measurements per 
user/proband.
Groups 1 and 3 without repositioning the measuring 
device.
 The measuring device remains on   
the head when the user is changed.
Groups 2 and 4 with repositioning of the   
measuring device.
 Each user repositions the measuring device 
on the subject's head.

Summary:
System itself is very accurate, even with untrained 
'users':
 - At < 5 degrees deviation: 67% agreement.

 - Positioning of the measuring device has 
great influence
- System is valid for change measurements ROM 
(Range Of Motion).
- Correct protocol, very important.
- Training of examiners is very important.

See also the evaluation charts from the PowerPoint 
slides

–––––––––––––––––––––––––––––––––
Studies in which the HMSU was used:

2018: Sabine Bayr-Seifert 
Scientific study paper:
More head mobility (lateral rotation) & muscle 
relaxation through herbal eye drops: camomile and 

mallow, a ray of hope for tense cervical spine-
shoulder patients.
Konzenberg, 2018 

2018: 
Dr Dietmar Basta, Wolfgang P. Schallmey, Arneborg 
Ernst:
Influence of an insole with individual sensory 
feedback on cranio-cervical mobility in stance and 
foot roll-off behaviour during walking.
ENT clinic in the UKB, with
University of Berlin, Warener Str. 7, 12683 Berlin, 
Germany 
Teaching Institute for Podo-Postural Therapy, 
Schloßstr. 1, 48336 Sassenberg, Germany
International Federation for Proprioceptive-and 
Biomechanical Therapies e.V., 
www.ifpb-ev.de 
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Appendix 5: Formelsammlung L.Papular

Lothar Papula: 
Mathematische Formelsammlung für Ingenieure 
und Naturwissenschaftler
10. Auflage
ISBN 978-3-8348-0757-1
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Appendix 6: MDR, Tabular overview of the 
41 studies

Study - Classification:
Foot, Knee, Shoes
Heel spur
Diabetical
Flatfoot, fallen arches
Children


