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. Abstract (En)

Background: Work-related stress (WRS) is associated with musculoskeletal pain (MSP),

changes in the autonomic nervous system (ANS) and anxiety.

Objective: To determine the feasibility of a follow-up study and treatment efficacy of the
Reaset Approach on MSP, ANS and State-Trait anxiety.

Methods: 15 subjects with WRS and MSP were assigned into 3 groups (Body, Head-
Neck, Head-Neck-Body). Each group received a single 25 minute ‘Reaset Approach’
intervention. Heart rate variability (HRV), electro-dermal activity (EDA), State Trait Anxiety
(STAI) and MSP were measured.

Results: HRV parameters: SDNN increased in 13 of 15 subjects while SD1 and SD2
increased in 12 of 15 subjects. EDA reduced in 10 of 14 subjects. State Anxiety
reduced in all subjects and Trait Anxiety reduced in 14 of 15 subjects. MSP reduced
in all subjects after the intervention and were still lower three days afterwards.

Conclusions: This pilot study determined that a follow-up study can ensue provided
minor modifications are implemented and that the ‘Reaset Approach’ has an influence
on the ANS, anxiety and MSP. Results do differ between groups. The intervention groups
including the head and neck modalities demonstrated better results.

Keywords: Osteopathy, work-related stress, state-trait anxiety, autonomic nervous
system, musculoskeletal pain, SF-MPQ, STAI, EDA, HRV
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ll. Abstract (De)

Hintergrund: Arbeitsbedingter Stress (ABS) ist verbunden mit Muskelschmerzen,

Veranderungen im autonomen Nervensystem (ANS) und Angst.

Ziel: Machbarkeit einer Follow-up-Studie und Wirksamkeit der Behandlung des Reaset
Ansatzes auf ANS, Muskelschmerzen und State und Trait- Angst bestimmen.

Methoden: 15 Patienten mit ABS und Muskelschmerzen wurden in 3 Gruppen eingeteilt
(Korper, Kopf-Hals, Kopf-Hals-Korper). Jede Gruppe erhielt eine einzige 25 Minuten
dauernde 'Reaset Approach’-Behandlung. Kurzfristige Herzfrequenzvariabilitat (HRV),
elektro-dermale Aktivitat (EDA), State-Trait-Angstsinventar (STAI) und Muskelschmerzen
(SF-MPQ) wurden gemessen.

Ergebnisse: Die HRV-wert: SDNN ist bei 13 von 15 Probanden erhoht, wahrend SD1 und
SD2 bei 12 von 15 Probanden zugenommen hat. EDA war bei 10 von 14 Probanden
reduziert. Die State-Angst hat bei allen Probanden und die Trait-Angst bei 14 der 15
Probanden abgenommen. Muskelschmerzen waren bei alle Probanden anschlielend an

und drei Tage nach der Intervention reduziert.

Schlussfolgerung: Diese Pilotstudie hat gezeigt, dass eine Follow-up-Studie fortgesetzt
werden kann, sofern kleinere Anderungen durchgefiihrt werden. Die 'Reaset Approach’
hat einen gunstigen Einfluss auf die ANS, State-Trait-Angst und Muskelschmerzen.
Ergebnisse zwischen den Gruppen sind unterschiedlich. Die Interventionsgruppen mit
einschlieRlich der Kopf-Hals-Modalitaten zeigten bessere Ergebnisse..

Schlusselworter: Osteopathie, Abeitsbedingter Stress, State-Trait-Angst, autonomes
Nervensystems, Muskelschmerzen, SF-MPQ, STAI, EDA, HRV
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1 Introduction

Work-related (psychosocial) stress considered to be one of the greatest health
challenges in Europe, is on the rise. It is estimated that 1 in 4 workers is affected by
work-related stress, and that it contributes to 50-60% of sick days, with an annual
economic cost of up to €20 billion in the EU15 (EU-OSHA, 2009).

Work-related stress is experienced when the demands of the work environment
exceed the employee’s ability to cope with them (EU-OSHA, 2007). Work-related
stress is associated with musculoskeletal disorders (Eurofound, 2007), changes in
the autonomic nervous system (ANS) (Chandola, 2010) as evidenced by an increase
in electro-dermal activity (EDA) (Setz, 2010) and the decrease of heart-rate
variability (HRV) (Hjortskov et al., 2004), (Brosschot, et al., 2007), (Kang et al.,
2004).

Lowered HRV is associated with anxiety (Friendman, 2007) (Licht et al., 2009)
(Alvares et al, 2013), cardiovascular disease (Task Force of The European Society of
Cardiology and The North American Society of Pacing and Electrophysiology, 1996)
and chronic musculoskeletal pain (Macfarlane et al., 2009). There is also a
relationship between low HRV and increased cortisol levels, which in turn is
associated with decreased cognitive performance (Johnson et al., 2012)

Increase in HRV regulation is associated with emotional regulation (Thayer and
Lane, 2009) and cognitive performance, and thus improved work performance
(Hansen, et al., 2003).

A small number of studies have shown that osteopathic manipulative treatment
(OMT) has an influence on the autonomic nervous system and increase in HRV when
performed, for example, in the cervical region (Henley, 2008) and sub-occipital
region (Giles, 2013).

It has come to the attention of the investigator that patients with non-trauma related
musculoskeletal pain (MSP) and self-declared work stress have reported pain relief,
reduced anxiety levels, improved cognitive performance and stress reduction after

one ‘Reaset Approach’ treatment, an osteopathic functional method approach.

The investigator is interested to know whether a relationship can be determined
between the Reaset Approach and reduced musculoskeletal pain, stress and anxiety

levels.



2 Background

The evolution towards a more computerized work environment has changed the way
we work and the way work is organized today. These changes have given rise to new
occupational health and safety risks, adding psychosocial risks on top of the existing
physical and biological risks (EU-OSHA, 2007). A survey by the European
Foundation for the Improvement of Living and Working Conditions identified that
musculoskeletal pain and stress at work as the most common threats from the
working environment (EUROFOUND, 2007).

2.1 Work-related musculoskeletal pain

Musculoskeletal pain is the foremost health threat posed by the working
environment. In a computerized work environment this is generally ascribed to poor
workstation ergonomics, high workload, limited variation in work, and typing style
(Punnet, Bergqvist, 1997). However, a systematic review by Waersted, Hanvold and
Veiersted (2010) focusing on the specific physical factors involved in computer work
concluded that there is limited epidemiological evidence for associating these
physical factors of computer work with musculoskeletal disorders. Similarly,
Andersen et al. (2010) concluded that there is no clear causal association between
upper extremity disorders and computer use. However, they did point out that the

reviews indicated an association between pain complaints and intense computer use.

Psychological and psychosocial factors have been shown more conclusively to
contribute to work-related musculoskeletal symptoms (Jensen, et al., 2002) (Griffiths,
Mackey, Adamson, 2007). In an evaluation of review articles for consistency in
conclusions, the European League Against Rheumatism (EULAR) Task Force
(Macfarlane, et al., 2009) also confirmed the association between work-related
psychosocial factors and musculoskeletal pain. However, the EULAR Task Force
does point out that many reviews reached different conclusions depending on what

was evaluated, and how the evidence was assessed (Macfarlane, et al., 2009).

Griffiths, Mackey and Adamson (2007) posit an interactive relationship between
biomechanics, psychological and psychosocial demands, and that their combination
has a greater influence on musculoskeletal symptoms than the sum of its parts. This
threefold interaction is known as the biopsychosocial model and widely accepted as
the most heuristic approach to chronic pain (Gatchel, et al., 2007).



2.2 Work-related stress

Work-related stress is the second most common health problem at work
(EUROFOUND, 2007). In 2005 stress was experienced by 22% of EU workers (EU-
OSHA, 2009).

Work-related stress is experienced when the demands of the work environment
exceeds the employee’s ability to cope with them (EU-OSHA, 2007). It is directly
linked to the increase of emerging psychosocial risks due to poor work design,
organization and management, as well as a poor social context of work (EU-OSHA,
2009). These are, in turn, the result of the implementation of new processes, new

technologies, new types of workplaces and social or organizational changes.

Stress, and psychosocial stress in particular, has been linked with changes in the
autonomic nervous system (Jarczok, 2013) (Petrowski, et al. 2010) and the HPA
axis. Chronic psychosocial stress has a detrimental effect on health (Korte, et al.
2005). Such effects range from muscle tissue atrophy, impairment of growth and
tissue repair and suppression of the immune system, to alterations of brain
structures - all conditions that contribute to the development and maintenance of a
variety of chronic pain conditions (Gatchel, 2007) and musculoskeletal pain (Jensen,
et al., 2002) (Griffiths, Mackey, Adamson, 2007).

Stress-induced changes in the autonomic nervous system, with reduced
parasympathetic activity and/or increase sympathetic activity as demonstrated by
HRV, are indicated as the reason why work-related stress leads to musculoskeletal
pain and the maintenance of the musculoskeletal pain itself (Jarczok, et al., 2013)
(Hallman, Ekman and Lyskov, 2013). Changes in autonomic nervous system balance
is furthermore associated with anxiety disorders. (Chalmers, et al., 2014).

2.3 Osteopathy and the autonomic nervous system

Osteopathic Manipulative Treatment (OMT) is best known for its efficacy on
musculoskeletal disorders especially low-back pain (Licciardone, Brimhall and King,
2005) (Licciardone, et al., 2013). OMT is also used for non-musculoskeletal
conditions like trauma, neurologic, respiratory, cardiovascular and gastrointestinal
(Johnson and Kurtz, 2002) and conditions that are related to autonomic nervous
system disorders. Henley, et al. (2008) demonstrated the relationship between OMT
involving a cervical myofascial release and the autonomic nervous system in a

3



repeated measures study with healthy subjects.

A pilot study by Girsberger, et al, (2014) on the influence of a 30-minute craniosacral
treatment on the autonomic nervous system showed a more significant increase in

SDNN and Total Power (TP) compared the control rest period.

2.4 Stress, pain and osteopathy

Stress is a natural survival response of the body. However, chronic biological,
psychological (psychosocial) stress is detrimental to health and seen as an important
cause of musculoskeletal pain in low back and shoulder/neck pain (Mcfarlane, et al.,
2009). Chronic stress also changes the neurophysiological balance, which in turn has
an influence on blood vessels, healing efficacy, posture (Finestone, Alfeeli and
Fisher, 2008), brain structure and behaviour, leading to pain, illness and disease.

The question that arises is how often the chronic musculoskeletal pain bringing
patients to an osteopath (Johnson and Kurtz, 2002) is related to stress (Mcfarlane,
2007). Musculoskeletal pain that has as an onset a cascade of biopsychosocially
induced changes in neurophysiology (Finestone, Alfeeli and Fisher, 2008) benefits

from a biopsychosocial treatment model. Is osteopathy such an approach?

According to Penny (2010), the biopsychosocial model of pain is in line with the 4
currently accepted osteopathic tenets: Body is a unit capable of self regulation; self-
healing and health maintenance, structure and function are reciprocally interrelated;
and that a rational treatment is based on the above the basic principles of body unity,

self-regulation, and the interrelationship of structure and function.

In this study, the investigator will test the effect of the ‘Reaset Approach’ - a novel
functional method based on the osteopathic principles - on the autonomic nervous
system, state and trait anxiety levels and musculoskeletal pain in subjects with work-

related stress.

The term ‘Reaset’ is a fusion of the words ‘reset’ and ‘ease’. Reset is used in the
sense of bringing a system to its normal condition (Merriam-Webster). Ease refers to
freedom from pain or trouble, comfort of body or mind (Merriam-Webster) and being

comfortable and free from stress (Wiktionary).

‘Approach’ is used as meaning ‘a way of dealing with’ (Oxford) and chosen instead of

‘technique’ to address the underlying notion that it is based on a dynamic principle

4



and not a fixed modality.

RA is considered a functional method (AACOM, 2011), an indirect treatment
approach consisting of three phases: the engagement (E) phase involves placing the
hands on a portion of the patient’s body and - in response to the sensation of the
movement that is perceived - passively accompanying the tissues towards their
dynamic balance point. Stage two is holding the position of balanced tension (®) and

allowing for spontaneous readjustment or release, which is the third stage (D).

The practitioner’s attention is focused on the palpatory feedback, stays neutral, non-
judgmental and does not search for a cause or dysfunction. The practitioner is there
to catalyse the self-regulatory and self-healing mechanisms, thereby bringing ease in

tissue and articulations.

The subjects remain supine and passive during all three phases of the RA approach.



3 Questions

This pilot study was conducted in order to evaluate feasibility and identify any
modifications needed in the design of an ensuing randomised controlled trial to test
and compare the effect of the novel ‘Reaset Approach’ in 3 different interventions on
the autonomic nervous system, self-reported state and trait an anxiety levels and

self-assessed perceived musculoskeletal pain.

The secondary objective was to get preliminary treatment effect results in the 3

groups:

- Body (B)
- Head and neck (HN)
- Head, Neck and Body (HNB)

3.1 Feasibility

- Is it possible to recruit enough subjects for a larger study with the current eligibility
criteria?

- Are the questionnaires understandable to the subjects?

- Are there any unforeseen difficulties in the management of this study?

- Can the study site handle the number of subjects foreseen for the larger study?

- Are there any major issues with the handling of the data?

3.2 Treatment effect

- Does the Reaset Approach influence ANS activity and is there a difference between the
3 intervention groups?

- Does the ‘Reaset Approach’ influence state and trait anxiety and is there a
difference between the 3 intervention groups?

- Does the ‘Reaset Approach’ influence perceived musculoskeletal pain and is there

a difference between the 3 intervention groups?



4 Methods
4.1 Study design

This pilot study was a single-intervention, randomized clinical trial to provide main

trial feasibility and preliminary evidence of treatment efficacy.

Subjects were randomly assigned to a group and received a single intervention of 25

minutes using the Reaset Approach. The three groups were:
B: ‘Reaset Approach’ on body

HN: ‘Reaset Approach’ on head and neck

HNB: ‘Reaset Approach’ on head, neck and body

Three treatment effects were assessed in view of the main study: autonomic nervous
system, anxiety levels and musculoskeletal pain.

The autonomic nervous system was indirectly evaluated for 5 minutes before (t1) and

® «

after (t2) the intervention with the Biosign™ “HRV-Scanner” and the MentalBioScreen

‘K3’ for EDA values.

Anxiety was measured using the State-Trait Anxiety Inventory (STAI). Trait anxiety
was self-assessed 1 to 3 days before (t0) and 3 weeks after (t4) the intervention.
State anxiety was assessed just before and immediately after the intervention.

Musculoskeletal pain was assessed with the Short-Form McGill Pain Questionnaire
(SF-MPQ) just before (t1), right after (t2) and 3 days after (t3) the intervention.

Table 1: Organizational Chart
STAY Y-2: Trait Anxiety, STAI Y-1: State Anxiety, SF-MPQ: Short-Form McGill Pain
Questionnaire, HRV: Heart Rate Variability, EDA: Electro Dermal Activity, B: Body, HN: Head and
Neck, HNB: Head, Neck and Body

-3 to -1 . - +3 +21
day(s) Trial day of visit days days
t0 t1 t1 t1 Intervention t2 t2 t2 t3 t4
STAI'Y- | STAIY- SF- Set- Rest | HRV B/HN/HNB HRV End STAI SF- SF- STAI Y-
2 1 MPQ up EDA EDA Y-1 MPQ MPQ 2
0 0] " an (mn (1 0
6 min. 6 min. 4 min. 7 min. 5 min. 5 min. 25 min. 5 min. 3 min. 6 min. 4 min. 4 min. 6 min.




4.2 Participants

42 subjects were recruited through referral, newsletters, emails, announcements on

radio and social networks.

Subjects were screened by means of a structured telephone interview (Add. 9.3) to ensure
that their characteristics match a list of admission criteria.

4.2.1 Inclusion criteria

- Subjects aged between 30 and 50 years
- Perceived work-related stress higher than 6 on a 11-point numeric rating scale

- Experiencing musculoskeletal tension or pain
All subjects had to meet all three inclusion criteria.
4.2.2 Exclusion criteria

- Use of medication: antidepressants, psychotropic medication, sleeping pills,
muscle relaxants or medication for heart or blood pressure.

- Psychiatric illness or psychosis

- Heart problems

- Allergies

- Diabetes

- Operation in the last 12 months

- Pregnancy or suspected pregnancy

- Menopause

- Previously treated by the investigator

Subjects were asked to abstain from smoking, drinking caffeinated drinks, consuming food

or alcohol 2 hours prior to the intervention. All subjects complied.
4.2.3 Recruitment

After the structured telephone interview, 27 subjects were excluded for not meeting all of
the inclusion or exclusion criteria, leaving 15 subjects to take part in the pilot study. The
main reasons for exclusion were insufficient knowledge of the English language, no
current musculoskeletal pain, or -related stress below 6 on the numeric rating scale during

the structured telephone interview.



Recruitment
n42

Excluded n27

- Insufficient knowledge of English

- No musculoskeletal pain

- Work-stress below inclusion criteria
- Other

v

\d

Included in Randomisation

n15
A 4
Group ‘B’ Group ‘HN Group ‘HNB'
n5 n5 n5
A v A 4

Completed Study Completed Study Completed Study

n5 n5 n5

Figure 1: Flow diagram from recruitment to end of study

In total 13 women (87%) and 2 men (13%) aged between 33 and 47 were included in the
study.

The subjects self-assessed perceived work-related stress level lay between 6 and 9 and
was measured using a NRS, ‘0’ indicating no perceived work-related stress to ‘10’ the

worst imaginable perceived work-related stress.

Table 2: Demographical data summary
Gender, age, work-related stress level (Numeric Rating Scale: 0-10) for each group

Group Gender Age Work-Stress
(F=Female - M=Male) (min-max) (min-max)
B 5F 33-47 7-9
HN 5F 33-44 6-9
HNB 3F+2M 37-40 6-8

During the structured interview, all included subjects reported having muscular tension or




Table 3: Subject group allocation and demographical data
Subject identification (ID),

Group allocation: B = Body; HN: Head and Neck; Head, Neck and Body

Subject gender: 1 = female; 0 = male

Handedness: R= right handed; L= left handed

Age in years

Weight in kg, height in m, BMI

Work-related stress level: Numeric Rating Scale: 0-10, prior to the appointment (t0).

ID Group | Gender | Age | Handed | Weight | Height | BMI NRS Stress t0
1 B 1 47 R 61 1,64 22,7 8
2 HNB 1 40 R 62 1,79 19,4 6
3 HN 1 36 R 67 1,68 23,7 7
4 HNB 0 36 R 82 1,96 21,3 7
5 B 1 33 R 60 1,63 22,6 7
6 B 1 34 L 57 1,7 19,7 7
7 HNB 1 38 R 60 1,6 23,4 8
8 HN 1 33 R 63 1,69 22,1 6
9 HNB 1 38 R 55 1,63 20,7 6
10 HNB 0 37 R 75 1,77 23,9 7
11 B 1 34 R 50 1,65 18,4 7
12 HN 1 44 R 52 1,65 19,1 9
13 B 1 38 R 60 1,5 26,7 9
14 HN 1 40 R 55 1,63 20,7 8
15 HN 1 36 R 65 1,6 254 6
Mean 37,6 61,6 1,7 22,0 7,2
SD 3,94 8,37 0,11 2,40 1,01

4.2.4 Randomization

In advance of the study, the investigator prepared a black cotton bag containing 15
folded pieces of paper, 5 showing ‘B’ for the intervention on the body, 5 showing ‘HN’
for the intervention on head and neck and 5 showing ‘HNB’ for the head, neck and

body intervention group.

2 minutes before the start of each intervention, the investigator picked 1 folded coded
piece of paper out of the black cotton bag. The intervention mentioned was the one

the investigator applied.

10



4.3 Parameters

In this pilot study the possible influence on the autonomic nervous system was indirectly
evaluated through HRV and EDA measurements. State and Trait anxiety was measured
with the STAI-forms and musculoskeletal pain was measured with the SF-MPQ.

4.3.1 Heart rate variability

The HRV measurements in this study were registered with the Biosign® “HRV-Scanner
on the basis of a 5-minute electrocardiography (ECG) reading recorded immediately
before (t1) and after (t2) the intervention with 2 electrodes on the chest.

For this study the following HRV parameters were used:

SDNN (ms): The standard deviation of the NN intervals reflects all the cyclic components

responsible for variability in the period of recording.

SD1 (ms): Describes the scattering of the heart beats in the Poincaré diagram, reflects the
width of the scatter plot and contains more information about fast-reacting
changes of the heart rate or short-term variability (Piskorski and Guzik, 2005).

SD2 (ms): Describes the scattering of the heartbeats in the Poincaré diagram, expresses
the length of the scatter plot and reflects both short-term and long-term
variability (Piskorski and Guzik, 2005).

4.3.2 Electro-dermal activity

EDA was measured with the MentalBioScreen ‘K3’ for 5 minutes before (t1) and after (t2)
the intervention with 2 electrodes placed on the hypothenar of the non-dominant hand.

4.3.3 State anxiety

State anxiety was measured with the State-Trait Anxiety Inventory Y-1 form (STAI Y-1)
consisting of 20 statements to evaluate how subjects feel immediately before (t1) and after
(t2) the intervention. Subjects were instructed to evaluate the different statements by
circling one of the appropriate numbers to the right of the statement: 1 = not at all, 2 =
somewhat, 3 = moderately so, 4 = very much so. (Add. 9.8)

The investigator scored the form using the appropriate Y-1 scoring-key supplied with the
license (Add. 9.7). The weighted scores were then added to form a total STAI Y-1 score,

which could vary from a minimum of 20 to a maximum of 80.
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4.3.4 Trait anxiety

State anxiety was measured with the State Trait Anxiety Inventory Y-2 form (STAI Y-2)
and consists of 20 statements to evaluate how subjects feet in general (over the last 3
weeks) 1 to 3 days before (10) and 3 weeks after (t4) the intervention. Subjects were
instructed to evaluate the different statements by circling one of the appropriate numbers
to the right of the statement: 1 = almost never, 2 = sometimes, 3 = often, 4 = almost
always. (Add. 9.8)

The investigator scored the form by using the appropriate Y-2 form scoring-key supplied
with the license (Add. 9.7). The weighted scores were then added up to form a total STAI

Y-2 score, which could vary from a minimum of 20 to a maximum of 80.
4.3.5 Perceived pain

Perceived pain was measure just before (1), immediately after (t2) and 3 days (t3) after
the intervention, using the SF-MPQ.

The SF-MPQ used for this study included:

- An outline of a human body, front and back: Subjects were asked to mark the location of
current pain points

- A VAS: Subjects were asked to make a mark on the line that represented their current
pain intensity

- A Present Pain Intensity (PPI) scale (E): Subjects were asked to read the 5 verbal
descriptors (0 = no pain, 1 = mild, 2 = discomforting, 3 = distressing, 4 = horrible and 5
= excruciating) and indicate one that they felt described their current pain intensity best.

- Quality-of-pain score: A list of 15 words describing various qualities of pain, of which 11
represented the sensory (S) and 4 the affective (A) dimension of the pain experience.
Subjects were asked to score each dimension none (blank, no indication), mild,
moderate or severe. (Add. 9.6)

The VAS pain intensity was determined by measuring in millimetres the distance from the
no pain mark to the subject’s mark. When the actual length of the VAS was distorted after
scanning and printing (Snow and Kirwan, 1988) the measured distance was divided by the
actual length of the line and multiplied by 10.

The total SF-MPQ score (T) was measured by adding up the S, A and E scores (T=
S+A+E).
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4.4 Measuring Instruments
4.4.1 Heart rate variability
Short-term 5-minute HRV was measured with the Biosign® “HRV-Scanner”.

The HRV scanner is a protection class Ill device, compliant with EN 60335-1 and the
relevant EC ordinances confirmed by the EC declaration of conformity (BioSign, 2012).

The electrodes used were W 55GS, press stud, 55 mm diameter, structurevlies with
an acrylic adhesive, Ag/Ag/Cl sensor, hydro special solid gel ordered from the
company Hasomed®. The electrodes had an offset voltage of 1,2 mV and impedance
of 345 Ohm.

Measurements were in compliance with the Task Force of the European Society of
Cardiology and North American Society of Pacing and Electrophysiology (1996).

4.4.2 Electro-dermal Activity

EDA was measured using the MentalBioScreen ‘K3’, a CE class lla certified medical
devise from the company Porta Bio Screen® GmbH. The MentalBioScreen ‘K3’, is an

exosomatic measuring tool with alternating current.

The electrodes used were the W 55GS, press stud, 55 mm diameter, structurevlies
with an acrylic adhesive, Ag/Ag/Cl sensor, hydro special solid gel ordered from the
company Hasomed®. The electrodes had an offset voltage of 1,2 mV and impedance
of 345 Ohm.

4.4.3 State-Trait Anxiety Inventory

The STAI form Y-1 and Y-2 are self-evaluation questionnaires for measuring, respectively,
state and trait anxiety. The questionnaires, developed by Charles Spielberger (1983), have
been used in over 8000 studies (Groth-Marnat, 2003). Average reliability coefficients are
acceptable for internal consistency and test—retest reliability (Barnes, Harp and Jung,
2002), (Spielberger, 1983).

The STAI for adults reproduction license was obtained on 25 March 2014. (Add.9.7)
4.4.4 Short-Form McGill Pain Questionnaire

The Short-Form McGill Pain Questionnaire (SF-MPQ) is a self-administered questionnaire
developed by R. Melzack which measures subjective evaluation of sensory, affective and
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overall intensity of pain (Melzack, 1987). The questionnaire has been shown to be reliable,
valid and consistent (Strand, et al., 2008).

Dr. Melzack authorized the use of the questionnaire by email on 21 January 2014 (Add.
9.5).

4.5 Interventions

The interventions were based on a novel treatment method called ‘Reaset Approach’

(RA) and was developed by the investigator.
4.5.1 Intervention ‘B’: Body

The RA was applied on the body for 25 minutes. The investigator placed his hands or
fingers and applied the E®D phases as describe above (2.4) until release was
perceived on the following parts of the body and in the following order: arm -
shoulder (left and right), forearm (left and right), diaphragm, liver cylinder, kidney
cylinder (left and right), caecum cylinder, stomach cylinder, sigmoid cylinder, hip joint
(left and right), knee (left and right), ankle (left and right), fibula (left and right), feet
(left and right), sacrum and sacrum—spine (Figure 2). The investigator went through
the routine a second time and applied the RA again when needed. (Cylinders are as
described by Fiew, L. and Ott, M., 2005)
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Figure 2: Reaset Approach hand modalities on the body



4.5.2 Intervention ‘HN’: Head and Neck

The RA was applied on head and neck for 25 minutes. The practitioner placed his
hands or fingers and applied the E®D phases as described above until release was
perceived on the following parts of the cranium and in the following order: occipital
bone, mastoid bone, sphenoid bone, parietal bone, frontal bone - occipital bone and
along the neck (Figure 3). The investigator went through the routine a second time
and applied the RA again when needed.

4.5.3 Intervention ‘HNB’: Head, Neck and Body

The RA was applied on head, neck (Figure 2) and subsequently the body (Figure 3)
as described above for 25 minutes. The investigator went through the routine a
second time and applied the RA again when needed.
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© Tom Meyers

Figure 3: Reaset Approach hand modalities on head and neck

Frontal + Occiput

Photo's by Natalie Hill
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4.6 Study flow

This pilot study took place between 13 May 2014 and 20 June 2014 at ‘Ostéo & CO’ in
Brussels, the private practice of the investigator.

Subjects that met all inclusion and exclusion criteria were given an appointment at
the private practice of the investigator and sent the informed consent form (ICF)
(Add. 9.2) and the STAI Y-2 (t0) in PDF-format by email. This was an amendment to
the enrolment (3.1) protocol in the ICF and a preferred means of correspondence by
the subjects.

The subjects were asked to return the patient consent form (PCF) and STAI Y-2 by

email or at the appointment.
At the appointment:

- Structured pre-treatment interview (Add. 9.4)

- Explanation of the study

- Subjects completed STAI Y-1 (l) (Add. 9.8) and SF-MPQ (I) (Add. 9.6) (t1)

- Subjects washed and dried their hands, removed excessive clothing and lay
supine on the treatment table.

- 2 EDA-measuring electrodes were placed on the hypothenar of the non-
dominant hand and connected with the MentalBioScreen ‘K3’ devise.

- HRV-measuring electrodes were placed: One electrode was placed on the right
intercostal space 2, parasternal and the second electrode on the left intercostal
space 5, medioclavicular. Both electrodes were then connected with the leads
to the Biosign® “HRV-Scanner’.

The electrodes stayed on the subject until after the t2 measurement. HRV recordings
were only effectuated during 5 minutes at t1 and again for 5 minutes at t2, while EDA
was recorded continuously from the time the electrodes were placed and the device
switched on. To define the start of the t1 and t2, 5-minute EDA recording the
investigator pressed the alarm-stamp indicator on the device at the appropriate time.
The 5-minute t1 and t2 recordings were then subtracted and analysed by the
software provided with the device.

- 5-minute rest period
- 5-minute baseline of HRV and EDA (t1)
- 25-minute intervention
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- 5-minute baseline of HRV and EDA (t2)
- Removal of the electrodes
- Subjects completed STAI Y-1 (II) and SF-MPQ (Il) (t2)

The investigator stayed in the room seated behind a desk during the completion of
the questionnaires and the 5-minute rest and t1 and t2 measurement period.

Follow-up procedures were explained before the subjects left the practice. This
included the follow-up SF-MPQ (Add. 9.6) and the STAI Y-2 (Add. 9.8) respectively
scheduled to be received by the subject by email 3 (t3) and 21 (t4) days after the

intervention.

Recruitment and ftrial inclusion

Email with ICF and STAI Y-2 (t0)

Trial visit: (t1) intervention (t2) - STAI Y-1, SF-MPQ, HRV, EDA

3 days after intervention (t3): SF-MPQ

21 days after intervention (t4): STAI Y-2

Figure 4: Flow chart from recruitment till end of study
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4.7 Statistics

The data results are based on 15 subjects divided into 3 groups of 5. Short-term HRV
analysis was conducted by the software provided with the Biosign® “HRV-Scanner”. EDA
analysis was conducted by the software provided with the MentalBioScreen ‘K3’.
State and Trait anxiety data acquired with the STAY Y-1 and Y-2 were scored for pre
to post score differences with the State-Trait Anxiety Inventory for adults scoring key
provided by the company Mind Garden Inc. Perceived musculoskeletal pain was
scored with the instructions provided by Professor Melzack by email on 21 January
2014 (Add. 9.5). All data were collected and entered in Microsoft Excel for Mac 2011
v.14.4.4 and summarized using descriptive statistics.
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5 Results

The ‘Reaset Approach’ has a measurable influence on the autonomic nervous system,
state and trait anxiety and perceived musculoskeletal pain in all three groups. Greater im-
provements were assessed in the groups which included the intervention on head and
neck compared to the body-only group.

5.1 Autonomic nervous system: Heart rate variability

HRV parameters included in this pilot study were: SDNN, SD1 and SD2.
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5.1.1 SDNN

In group ‘B’, the SDNN value increased in 4 out of 5 subjects (t2-t1). Minimum increase
was measured in subject 1, which went from 36,61 + 8,13 to 37,74 + 10,99 - a difference

of 1.13 ms. Maximum increase was measured in subject 6, which went from 43,55 + 8,13

to 54,2 + 10,99 - a difference of 10,65 ms. (Fig. 5 and Thbl. 4)

The SDNN value in subject 13 fell from 49,46 + 8,13 to 28,27 + 10,99 - a difference of
-21,19 ms. (Fig. 5 and Tbl. 4)
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Figure 5: SDNN in group B
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Table 4: SDNN in group B

Results (ms) before (t1) and after (t2) the intervention and difference (t2-t1) by subject

ID Group SDNN t1 SDNN t2 SDNN (t2-t1)

1 B 36,61 37,74 1,13

5 B 32,28 35,37 3,09

6 B 43,55 54,2 10,65

11 B 51,22 51,27 0,05

13 B 49,46 28,27 21,19
Mean 42,62 41,37 -1,25

SD 8,13 10,99 11,89
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In group ‘HN’, the SDNN value increased in 4 out of 5 subjects (t2-t1). Minimum increase
was measured in subject 12, which went from 29,76 + 13,38 to 29,91 + 35,58 - a
difference of 0,15 ms. Maximum increase was measured in subject 3, which went from
56,33 + 13,38 to 110,94 £ 35,58 - a difference of 54,61 ms. (Fig. 6 and Tbl. 5)

The SDNN value in subject 15 reduced from 33,32 + 13,38 to 32,08 + 35,58 a difference of
-1,24 ms. (Fig. 6 and Tbl. 5)
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Figure 6: SDNN in group HN
Results (ms) before (1) and after (t2) the intervention by subject

Table 5: SDNN in group HN
Results (ms) before (t1) and after (t2) the intervention and difference (t2-t1) by subject

ID Group SDNN t1 SDNN t2 SDNN (t2-t1)

3 HN 56,33 110,94 54,61

8 HN 59,75 87,15 27,4

12 HN 29,76 29,91 0,15

14 HN 46,19 51,46 5,27

15 HN 33,32 32,08 1,24
Mean 45,07 62,31 17,24

SD 13,38 35,58 23,86
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In group ‘HNB’, the SDNN value increased in all 5 subjects (t12-t1). Minimum increase was
measured in subject 7, which went from 35,8 + 5,5 to 41,85 £ 8,79 - a difference of 6,05
ms. Maximum increase was measured in subject 4, which went from 36,62 + 5,5 to 65,93
t 8,79 - a difference of 29,31 ms. (Fig. 7 and Tbl. 6)
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Figure 7: SDNN in group HNB
Results (ms) before (1) and after (t2) the intervention by subject

Table 6: SDNN in group HNB
Results (ms) before (t1) and after (t2) the intervention and difference (t2-t1) by subject

ID Group SDNN t1 SDNN t2 SDNN (t2-t1)

2 HNB 38,36 55,24 16,88

4 HNB 36,62 65,93 29,31

7 HNB 35,80 41,85 6,05

9 HNB 31,02 58,93 27,91

10 HNB 46,15 53,77 7,62
Mean 37,59 55,14 17,55

SD 5,50 8,79 10,92

24



5.1.2 SD1

In group ‘B’, the SD1 value increased in 4 out of 5 subjects (t2-t1). Minimum increase was
measured in subject 5, which went from 18,01 + 2,84 to 18,38 £+ 7,95 - a difference of 0,37

ms. Maximum increase was measured in subject 6, which went from 24,03 + 2,84 to 34,94

+ 7,95 - a difference of 10,91 ms. (Fig. 8 and Tbl. 7)

The SD1 value in subject 13 fell from 21,29 + 2,84 to 15,63 + 7,95 - a difference of

5,66 ms. (Fig. 8 and Tbl. 7)

Figure 8: SD1 in group B
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Table 7: SD1 in group B

Results (ms) before (t1) and after (t2) the intervention and difference (t2-t1) by subject

ID Group SD1 t1 SD1 t2 SD1 (t2-t1)

1 B 17,51 19,89 2,38

5 B 18,01 18,38 0,37

6 B 24,03 34,94 10,91

11 B 22,52 28,09 5,57

13 B 21,29 15,63 -5,66
Mean 20,67 23,39 2,71

SD 2,84 7,95 6,15
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In group ‘HN’, the SD1 value increased in 3 out of 5 subjects (t12-t1). Minimum increase
was measured in subject 8, which went from 46,94 + 16,83 to 49,61 + 19,6 - a difference
of 2,67 ms. Maximum increase was measured in subject 3, which went from 49,74 + 16,83
to 58,35 + 19,6 - a difference of 8,61 ms. (Fig. 9 and Thbl. 8)

The SD1 value in subjects 12 and 14 fell. For subject 12 the SD1 value fell from 13,01
16,83 to 11,79 + 19,6 - a difference of -1,22 ms. For subject 14 the SD1 value fell from
24,84 + 16,83 to 23,47 £ 19,6 - a difference of -1,37 ms. (Fig. 9 and Thbl. 8)
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Figure 9: SD1 in group HN
Results (ms) before (1) and after (t2) the intervention by subject

Table 8: SD1 in group HN
Results (ms) before (t1) and after (t2) the intervention and difference (t2-t1) by subject

ID Group SD1 t1 SD1 t2 SD1 (t2-t1)
HN 49,74 58,35 8,61
8 HN 46,94 49,61 2,67
12 HN 13,01 11,79 -1,22
14 HN 24,84 23,47 -1,37
15 HN 18,05 24,13 6,08
Mean 30,52 33,47 2,95
SD 16,83 19,60 4,41
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In group ‘HNB’, the SD1 value increased in all 5 subjects (t2-t1). Minimum increase was
measured in subject 7, which went from 19,81 + 6,61 to 21,62 + 7,08 - a difference of 1,81
ms. Maximum increase was measured in subject 4, which went from 21,34 + 6,61 to 32,32
+ 7,08 - a difference of 10,98 ms. (Fig. 10 and Tbl. 9)
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Figure 10: SD1 in group HNB
Results (ms) before (1) and after (t2) the intervention by subject

Table 9: SD1 in group HNB
Results (ms ) before (1) and after (12) the intervention and difference (t12-t1) by subject

ESD1t1
SD1t2

ID Group SD1 t1 SD1 t2 SD1 (t2-t1)
2 HNB 26,33 32,71 6,38

4 HNB 21,34 32,32 10,98

7 HNB 19,81 21,62 1,81

9 HNB 28,42 38,88 10,46
10 HNB 36,48 38,98 25

Mean 26,48 32,90 6,43
SD 6,61 7,08 4,29
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5.1.3 SD2

In group ‘B’, the SD2 value increased in 3 out of 5 subjects (t2-t1). Minimum increase was
measured in subject 1, which went from 48,73 + 11,48 to 49,53 £ 13,59 - a difference of
0,8 ms. Maximum increase was measured in subject 6, which went from 56,71 + 11,48 to
68,22 + 13,59 - a difference of 11,51 ms. (Fig. 11 and Tbl. 10)

The SD2 value in subjects 11 and 13 fell. For subject 11 the SD2 value fell from 68,84 +
11,48 to 66,85 + 13,59 - a difference of -1,99 ms. For subject 13 the SD2 value fell from
66,63 + 11,48 to 36,79 £ 13,59 - a difference of -29,84 ms. (Fig. 11 and Tbl. 10)
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Figure 11: SD2 in group B
Results (ms) before (1) and after (t2) the intervention by subject

Table 10: SD2 in group B
Results (ms) before (t1) and after (t2) the intervention and difference (t2-t1) by subject

ID Group SD2 t1 SD2 t2 SD2 (t2-t1)
B 48,73 49,53 0,8
B 41,95 46,52 4,57
6 B 56,71 68,22 11,51
11 B 68,84 66,85 -1,99
13 B 66,63 36,79 -29,84
Mean 56,57 53,58 -2,99
SD 11,48 13,59 15,84
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In group ‘HN’, the SD2 value increased in 4 out of 5 subjects (t2-t1). Minimum increase
was measured in subject 12, which went from 40,03 + 12,94 to 40,63 *+ 46,86 - a
difference of 0,6 ms. Maximum increase was measured in subject 3, which went from

62,22 + 12,94 to 145,64 + 46,86 - a difference of 83,42 ms. (Fig. 12 and Tbl. 11)

The SD2 value in subject 15 fell from 43,53 + 12,94 to 38,41 + 46,86 - a difference of
-5,12 ms. (Fig. 12 and Thbl. 11)
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Table 11: SD2 in group HN
Results (ms) before (1) and after (t2) the intervention and difference (t2-t1) by subject

ID Group SD2 t1 SD2 t2 SD2 (t2-t1)

3 HN 62,22 145,64 83,42

8 HN 70,26 112,83 42,57

12 HN 40,03 40,63 0,6

14 HN 60,41 68,88 8,47

15 HN 43,53 38,41 5,12
Mean 55,29 81,28 25,99

SD 12,94 46,86 37,06
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In group ‘HNB’, the SD2 value increased in all 5 subjects (t2-t1). Minimum increase was

measured in subject 7, which went from 46,59 + 7,54 to 55,1 + 11,85 - a difference of 8,51

ms. Maximum increase was measured in subject 9, which went from 33,43 + 7,54 to 73,72
+ 11,85 - a difference of 40,29 ms. (Fig. 13 and Tbl. 12)
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Table 12: SD2 in group HNB

Results (ms) before (t1) and after (t2) the intervention and difference (t2-t1) by subject

ID Group SD2 t1 SD2 t2 SD2 (t2-t1)

2 HNB 47,44 70,94 23,5

4 HNB 47,18 87,45 40,27

7 HNB 46,59 55,1 8,51

9 HNB 33,43 73,72 40,29

10 HNB 54,12 65,3 11,18
Mean 45,75 70,50 24,75

SD 7,54 11,85 15,26
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5.2 Autonomic Nervous System: Electro-dermal activity

In group ‘B’, the EDA fell in 2 out of 5 subjects (t2-t1). Minimum reduction was measured in
subject 11, which went from 0,9 + 0,54 to 0,8 + 1,71 - a difference of -0,1 yS. Maximum
reduction was measured in subject 1, which went from 0,9 + 0,54 to 0,7 £+ 1,71 - a
difference of -0,2 yS. (Fig. 14 and Tbl. 13)

The EDA for subjects 5, 6 and 13 increased. For subject 5 the increase was from 2,0 +
0,54 to 4,9 + 1,71, a difference of 2,9 yS. For subject 6 the increase was from 1,2 + 0,54 to
2,5+ 1,71 - a difference of 1,3 pS. For subject 13 the increase was from 1,9+ 0,54 t0 2,6 £
1,71 - a difference of 0,7 pS. (Fig. 14 and Tbl. 13)
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Figure 14: EDA in group B
Results (uS) before (t1) and after (t2) the intervention by subject

Table 13: EDA in group B
Results (uS) before (1) and after (t2) the intervention and difference (t2-t1) by subject

ID Group EDA t1 EDA t2 EDA (t2-t1)

1 B 0,9 0,7 -0,20

5 B 2 4,9 2,90

6 B 1,2 2,5 1,30

11 B 0,9 0,8 -0,10

13 B 1,9 2,6 0,70
Mean 1,38 2,30 0,92

SD 0,54 1,71 1,27
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In group ‘HN’, the EDA fell in 4 subjects (t2-t1). For subject 3 no EDA registration was

recorded for reasons unknown to the investigator. Minimum reduction was measured in

subject 8, which went from 1,3 + 0,46 to 1,1 £ 0,3 - a difference of -0,2 uS. Maximum

reduction was measured in subject 12, which went from 2,4 + 0,46 to 1,7 £ 0,3 - a

difference of -0,7 pS. (Fig. 15 and Tbl. 14)
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Table 14: EDA in group HN

Results (uS) before (t1) and after (t2) the intervention and difference (t2-t1) by subject

ID Group EDA t1 EDA t2 EDA (t2-t1)

3 HN

8 HN 1,3 1,1 -0,20

12 HN 2,4 1,7 -0,70

14 HN 2 1,7 -0,30

15 HN 1,8 1,3 -0,50
Mean 1,88 1,45 -0,43

SD 0,46 0,30 0,22
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In group ‘HNB’, the EDA fell in 4 out of 5 subjects (t2-t1). Minimum reduction was
measured in subject 7, which went from 0,9 £ 0,8 to 0,8 £ 1,01 - a difference of -0,1 uS.
Maximum reduction was measured in subject 4, which went from 2,8 + 0,8 t0 2,3 + 1,01 - a
difference of -0,5 pyS. (Fig. 16 and Tbl. 15)

The EDA for subject 10 increased from 2,5 + 0,8 to 3,3 £ 1,01 a difference of 0,8 pS.
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Figure 16: EDA in group HNB
Results (uS) before (t1) and after (t2) the intervention by subject

Table 15: EDA in group HNB
Results (uS) before (1) and after (t2) the intervention and difference (t2-t1) by subject

ID Group EDA t1 EDA t2 EDA (t2-t1)

2 HNB 1,4 1,2 -0,20

4 HNB 2,8 2,3 -0,50

7 HNB 0,9 0,8 -0,10

9 HNB 15 1,3 -0,20

10 HNB 25 33 0,80
Mean 1,82 1,78 -0,04

SD 0,80 1,01 0,49
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5.3 Anxiety

State and trait anxiety was measured with the State Trait Anxiety Inventory (STAI). Form

STAI Y-1 was used for state anxiety and form STAI Y-2 for trait anxiety. The scores range

from minimum 20 to maximum score 80, with higher scores positively correlating with

higher anxiety.

5.3.1 State anxiety

In group ‘B’, state anxiety was reduced in all 5 subjects (t2-t1). Minimum reduction was

measured in subjects 1 and 6. Subject 1 went from 26 + 7,12 to 22 + 4,09 and subject 6

went from 35 £ 7,12 to 31 £ 4,09, the difference for both being -4. Maximum reduction was

measured in subject 13, which went from 44 + 7,12 to 26 £ 4,09 - a difference of -18. (Fig.

17 and Tbl. 16)
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Figure 17: STAI Y-1 in group B
Results (score 20-80) before (t1) and after (t2) the intervention by subject

Table 16: STAI Y-1 in group B

Results (score 20-80) before (1) and after (t2) the intervention and difference (t2-t1) by subject

ESTAYY-1t1
STAY Y-1t2

ID Group STAY Y-1 t1 STAY Y-1 t2 STAY Y-1 (t2-t1)
1 B 26 22 -4
5 B 39 31 -8
6 B 35 31 -4
11 B 42 31 -11
13 B 44 26 -18
Mean 37,20 28,20 -9,00
SD 7,12 4,09 5,83
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In group ‘HN’, state anxiety was reduced in all 5 subjects (t2-t1). Minimum reduction was

measured in subject 12, which went from 25 £+ 7,31 to 20 + 2,88 - a difference of -5.

Maximum reduction was measured in subject 14, which went from 42 + 7,31 to 20 + 2,88 -

a difference of -22. Subjects 14 and 15 went down to the minimum score of 20. (Fig. 18

and Tbl. 17)
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Figure 18: STAI Y-1 in group HN
Results (score 20-80) before (t1) and after (t2) the intervention by subject

Table 17: STAI Y-1 in group HN
Results (score 20-80) before (t1) and after (t2) the intervention and difference (t2-t1) by subject

ESTAYY-1t1
STAY Y-1t2

ID Group STAY Y-1 t1 STAY Y-1 t2 STAY Y-1 (t2-t1)
3 HN 41 27 -14

8 HN 30 23 -7

12 HN 25 20 -5

14 HN 42 20 -22

15 HN 32 23 -9

Mean 34,00 22,60 11,40
SD 7,31 2,88 6,80
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In group ‘HNB’, state anxiety was reduced in all 5 subjects (t2-t1). Minimum reduction was
measured in subject 10, which went from 36 + 8,41 to 29 + 7,5 - a difference of -7.
Maximum reduction was measured in subject 7, which went from 54 + 8411042+ 7,5 - a
difference of -12. (Fig. 19 and Tbl. 18)
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Figure 19: STAI Y-1 in group HNB
Results (score 20-80) before (1) and after (t2) the intervention by subject

Table 18: STAI Y-1 in group HNB
Results (score 20-80) before (1) and after (t2) the intervention and difference (t2-t1) by subject

ID Group STAY Y1 t1 STAY Y-1 t2 STAY Y-1 (t2-t1)
2 HNB 33 22 -1

4 HNB 37 27 -10

7 HNB 54 42 -12

9 HNB 44 33 -11

10 HNB 36 29 -7

Mean 40,80 30,60 -10,20
SD 8,41 7,50 1,92
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5.3.2 Trait anxiety

In group ‘B’, trait anxiety was reduced in all 5 subjects (t14-t0). Minimum reduction was

measured in subject 13, which went from 35 £+ 7,36 to 30 + 7,27 - a difference of -5.

Maximum reduction was measured in subject 5, which went from 44 + 7,36 to 31 £ 7,27 - a

difference of -13. (Fig. 20 and Tbl. 19)
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Figure 20: STAI Y-2 in group B

Results (20-80) prior the appointment (t0) and 21-days after (t4) the intervention by subject

Table 19: STAI Y-2 in group B

Results (20-80) prior the appointment (t0) and 21-days after (t4) the intervention and the

difference (t4-t0) by subject

ID Group STAY Y-210 STAY Y-2 t4 STAY Y-2 (t4-t0)
1 B 37 30 -7
5 B 44 31 -13
6 B 53 46 -7
11 B 47 40 -7
13 B 35 30 -5
Mean 43,20 35,40 7,80
SD 7,36 7,27 3,03
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In group ‘HN’, trait anxiety was reduced in all 5 subjects (t4-t0). Minimum reduction was
measured in subject 14, which went from 33 £ 7,13 to 31 + 7,02 - a difference of -2.
Maximum reduction was measured in subject 15, which went from 41 + 7,13 to 27 + 7,02 -
a difference of -14. (Fig. 21 and Tbl. 20)
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Figure 21: STAI Y-2 in group HN
Results (20-80) prior the appointment (t0) and 21-days after (t4) the intervention by subject

Table 20: STAI Y-2 in group HN
Results (20-80) prior the appointment (t0) and 21-days after (t4) the intervention and the
difference (t4-t0) by subject

ID Group STAY Y-2 10 STAY Y-2 4 STAY Y-2 (t4-t0)
3 HN 51 43 -8

8 HN 43 36 -7

12 HN 35 26 -9

14 HN 33 31 -2

15 HN 41 27 -14

Mean 40,60 32,60 -8,00
SD 7,13 7,02 4,30
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In group ‘HNB’, trait anxiety was reduced in 3 out of 5 subjects (t14-t0). Minimum reduction
was measured in subject 2, which reduced from 45 £ 5,77 to 44 + 2,41 - a difference of -1.
Maximum reduction was measured in subject 7, which went from 56 + 5,77 to 48 + 2,41 - a
difference of -8. Subject 4 remained unchanged. (Fig. 22 and Tbl. 21)
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Figure 22: STAI Y-2 in group HNB
Results (20-80) prior the appointment (t0) and 21-days after (14) the intervention by subject

Table 21: STAI Y-2 in group HNB
Results (20-80) prior the appointment (t0) and 21-days after (t4) the intervention and the
difference (t4-t0) by subject

ID | Group | STAYY-21t0 STAYY-2t4 | STAY Y-2 (t4-t0)
2 HNB 45 44 -1
4 HNB 50 50 0
7 HNB 56 48 -8
9 HNB 41 45 4
10 HNB 51 46 -5
Mean 48,60 46,60 -2,00
SD 577 2,41 4,64

5.4 Musculoskeletal pain

Musculoskeletal pain was measured immediately before (t1), right after (t2) and 3
days after (t3) the intervention with the SF-MPQ and is represented by a VAS scale
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and a total SF-MPQ (Present Pain Intensity) score (T=S+A+E).

5.4.1 Visual analogue scale

In group ‘B’, VAS score between t1 and t2 (t2-t1) was reduced in 4 out of 5 subjects.

Minimum reduction was measured in subject 5, which went from 24 + 18,35 to 13 + 16,82

a difference of -11 mm. Maximum reduction was measured in subject 13, which went from

68 + 18,35 to 12 + 16,82 - a difference of -56 mm.

VAS score at t3 compared to t1 (t3-t1) was reduced in 4 subjects. No scores were
registered for subject 13 at t3 as the subject failed to return the SF-MPQ t3. Minimum
reduction was measured in subject 11, which went from 25 + 18,35 to 24 + 10,42 - a

difference of -1 mm. Maximum reduction was measured in subject 1, which went from 49 +

18,35 to 0 £ 10,42 - a difference of -49 mm. (Fig. 23 and Tbl. 22)
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Figure 23: VAS in group B

Results (mm) before (t1), after (t2) and 3 days after (t3) the intervention by subject

Table 22: VAS in group B

Results (mm) before (t1) and after (t2) and 3 days after (t3) the intervention and difference

between t1 and t2 (t2-t1) and t1 and t3 (t3-t1) by subject

ID Group | VASt1 | VASt2 | VAS (t2-t1) | VASt3 | VAS (t3-t2) | VAS (t3-t1)
1 B 49 17 32 0 17 -49
5 B 24 13 11 19 6 5
6 B 45 49 4 17 32 28
11 B 25 7 18 24 17 A
13 B 68 12 -56
Mean 42,20 19,60 -22,60 15,00 -6,50 -20,75
SD 18,35 16,82 22,73 10,42 22,13 22,28
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In group ‘HN’, VAS score between t1 and t2 (t2-t1) was reduced in all 5 subjects. Minimum

reduction was measured in subject 15, which went from 8 + 24,21 to 0 + 26,4 - a difference

of -8 mm. Maximum reduction was measured in subject 14, which went from 48 + 24,21 to

0 £ 26,4 - a difference of -48 mm. Subjects 14 and 15 perceived pain reduced to no pain.

VAS score at t3 compared to t1 (t3-t1) was reduced in all 5 subjects. Minimum reduction
was measured in subject 15, which went from 8 + 24,21 to 0 + 26,4 - a difference of -8 mm

thus staying at no pain compared to t2. Maximum reduction was measured in subject 8,
which went from 60 + 24,21 to 13 + 26,48 - a difference of -47. In subject 3 the VAS score

fell from 41 + 24,21 to 0 + 26,48 - a difference of -41 mm. (Fig. 24 and Tbl. 23)
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Figure 24: VAS in group HN
Results (mm) before (t1), after (t2) and 3 days after (t3) the intervention by subject

Table 23: VAS in group HN
Results (mm) before (t1) and after (t2) and 3 days after (t3) the intervention and difference

between t1 and t2 (t2-t1) and t1 and t3 (t3-t1) by subject

BVAStl
VAS t2
VAS t3

ID Group | VASt1 | VASt2 | VAS (t2-t1) | VASt3 | VAS (t3-t2) | VAS (t3-t1)

3 HN 41 2 -39 0 2 41

8 HN 60 29 -31 13 16 -47

12 HN 72 60 12 64 4 -8

14 HN 48 0 -48 14 14 -34

15 HN 8 0 -8 0 0 -8
Mean 45,80 18,20 -27,60 18,20 0,00 -27,60

SD 24,21 26,40 17,21 26,48 10,86 18,47
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In group ‘HNB’, VAS score between t1 and t2 (t2-t1) was reduced in all 5 subjects.

Minimum reduction was measured in subject 10, which went from 31 £ 13,27 to 23 + 12,08

- a difference of -8 mm. Maximum reduction was measured in subject 4, which went from

55 + 13,27 to 23 + 12,08 - a difference of -32 mm.

VAS score at t3 compared to t1 (t3-t1) was reduced in all 5 subjects. Minimum reduction
was measured in subject 9, which went from 31 £ 13,27 to 30 £ 19,46 - a difference of -1

mm. Maximum reduction was measured in subject 2, which went from 54 + 13,27 to 11 &

19,46 - a difference of -43 mm. (Fig. 25 and Tbl. 24)
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Figure 25: VAS in group HNB

Results (mm) before (t1), after (t2) and 3 days after (t3) the intervention by subject

Table 24: VAS in group HNB

Results (mm) before (t1) and after (t2) and 3 days after (t3) the intervention and difference

between t1 and t2 (t2-t1) and t1 and t3 (t3-t1) by subject

ID Group | VASt1 | VASt2 | VAS (t2-t1) | VASt3 | VAS (t3-t2) | VAS (t3-t1)
2 HNB 54 35 -19 11 -24 -43

4 HNB 55 23 -32 53 30 -2

7 HNB 29 9 -20 5 -4 -24

9 HNB 31 5 -26 30 25 -1

10 HNB 31 23 -8 13 -10 -18

Mean 40,00 19,00 -21,00 22,40 3,40 -17,60

SD 13,27 12,08 8,94 19,46 23,23 17,36
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5.4.2 Total Short-Form McGill Pain Questionnaire

In group ‘B’, total SF-MPQ (Tbl. 28, chapter 9.1) score between t1 and t2 (t2-t1) was
reduced in 4 subjects. Minimum reduction was measured in subject 5, which went from 5 +
2,39 to 2 £ 0,55 - a difference of -3. Maximum reduction was measured in subject 13,
which went from 9 + 2,39 to 2 + 0,55 - a difference of -7. For subject 6 there was no
change in total SF-MPQ between t1 and t2 .

Total SF-MPQ score (Tbl. 28, chapter 9.1) at t3 in comparison with t1 (t3-t) was reduced in
4 subjects. No scores were registered for subject 13 at t3 as the subject failed to return the
SF-MPQ t3. Minimum reduction was measured in subjects 5 and 6. Subject 5 went from 5
+ 2,39 to 4 + 1,91 and subject 6 - for whom the score remained unchanged between t1
and t2 - went from 3 + 2,39 to 2 £ 1,91 - a difference of -1 in both cases. Maximum
reduction was measured in subject 1, which went from 6 £ 2,39 to 0 + 1,91 - a difference of
-6. (Fig. 26 and Tbl. 25)
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Figure 26: SF-MPQ in group B
Results (T=S+A+E) before (t1), after (2) and 3 days after (t3) the intervention by subject

Table 25: Total SF-MPQ in group B
Results (T=S+A+E) before (t1), after (t2) and 3 days after (t3) the intervention and difference
between t1 and t2 (t2-t1) and t1 and t3 (t3-t1) by subject

ID Group | Total t1 Total t2 Total (t2-t1) Total t3 Total (t3-t2) Total (t3-t1)
1 B 6 2 -4 0 -2 -6
5 B 5 2 -3 4 2 -1
6 B 3 3 0 2 -1 -1
11 B 8 3 -5 4 1 -4
13 B 9 2 -7
Mean 6,20 2,40 -3,80 2,50 0,00 -3,00
SD 2,39 0,55 2,59 1,91 1,83 2,45
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In group ‘HN’, total SF-MPQ score (Tbl. 28, chapter 9.1) between t1 and t2 (t2-t1) was
reduced in 4 subjects. Minimum reduction was measured in subject 15, which went from 3
+ 5,26 to 0 + 7,43 - a difference of -3. Maximum reduction was measured in subject 3,
which went from 8 + 5,26 to 0 + 7,43 - a difference of -7. For subjects 3, 14 and 15 total
SF-MPQ was reduced to no pain at t2. For subject 6 there was no change in total SF-MPQ

between t1 and {2 .

Total SF-MPQ score (Tbl. 28, chapter 9.1) at t3 in comparison with t1 (t3-t) was reduced in
all subjects. Minimum reduction was measured in subject 15, which went from 3 + 5,26 to
2 + 5,5 - a difference of -1. Maximum reduction was measured in subject 3, which went
from 8 + 5,26 to 0 + 5,5 - a difference of -8. For subject 3 total SF-MPQ reduced to no
pain at t3 (Fig. 27 and Tbl. 26)
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Figure 27: SF-MPQ in group HN
Results (T=S+A+E) before (t1), after (t2) and 3 days after (t3) the intervention by subject

Table 26: Total SF-MPQ in group HN
Results (T=S+A+E) before (t1), after (t2) and 3 days after (t3) the intervention and difference
between t1 and t2 (t2-t1) and t1 and t3 (t3-t1) by subject

ID Group | Total t1 Total t2 Total (t2-t1) Total t3 Total (t3-t2) Total (t3-t1)

3 HN 8 0 -8 0 0 -8

8 HN 7 2 -5 3 1 -4

12 HN 17 17 0 14 -3 -3

14 HN 6 0 -6 3 3 -3

15 HN 3 0 -3 2 2 -1
Mean 8,20 3,80 -4,40 4,40 0,60 -3,80

SD 5,26 7,43 3,05 5,50 2,30 2,59
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In group ‘HNB’, total SF-MPQ score (Tbl. 28, chapter 9.1) between t1 and t2 (t2-t1) was
reduced in all subjects. Minimum reduction was measured in subjects 2 and 4. Subject 2
went from 8 + 1,14 to 5 £ 1,95 and subject 4 went from 5 + 1,14 to 2 + 1,95 - a difference
fof -3 in both cases. Maximum reduction was measured in subject 9, which went from 6 +
1,14 to 0 + 1,95 - a difference of -6. For subject 9 total SF-MPQ was reduced to no pain at
t2.

Total SF-MPQ score (Tbl. 28, chapter 9.1) at t3 in comparison with t1 (t3-t) was reduced in
4 out of 5 subjects. Minimum reduction was measured in subjects 7,9 and 10. Subjects 6
and 9 went from 6 + 1,14 to 2 + 1,22 and subject 10 went from 7 £ 1,14 to 3 £ 1,22 - a
difference of -4 in all 3 cases. Maximum reduction was measured in subject 2, which went
from 8 £ 2,39 to 3 + 1,22 - a difference of -5. For subject 7 total SF-MPQ was reduced to
no pain at t3. (Fig. 28 and Tbl. 27)
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Figure 28: SF-MPQ in group HNB
Results (T=S+A+E) before (t1), after (t2) and 3 days after (t3) the intervention by subject

Table 27: Total SF-MPQ in group HNB
Results (T=S+A+E) before (t1), after (t2) and 3 days after (t3) the intervention and difference
between t1 and t2 (t2-t1) and t1 and t3 (t3-t1) by subject

ID Group | Total t1 Total t2 Total (t2-t1) Total t3 Total (t3-t2) Total (t3-t1)
2 HNB 8 5 -3 3 -2 -5
4 HNB 5 2 -3 5 3 0
7 HNB 6 2 -4 2 0 -4
9 HNB 6 0 -6 2 2 -4
10 HNB 7 4 -3 3 -1 -4
Mean 6,40 2,60 -3,80 3,00 0,40 -3,40
SD 1,14 1,95 1,30 1,22 2,07 1,95
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6 Discussion

This pilot study tested the feasibility and treatment effect for a randomised controlled trial
to evaluate the effect of 3 different interventions (B, HN and HNB), based on the
Reaset Approach, on the autonomic nervous system, self-reported state and trait
anxiety levels and self-assessed perceived musculoskeletal pain in patients with

work-related stress.

6.1 Discussion of the method

For this study 42 subjects were recruited over a 1-month period. However, only 15 of
these - 13 women and 2 men - met all the eligibility criteria. The main reason for
exclusion was insufficient knowledge of the English language (English being the
language in which the study was conducted and the questionnaires made up). The
study was situated in Brussels, which has a very large English speaking community,
but which is predominantly French-speaking. To be able to recruit enough subjects
for the follow-up study it is recommended to include a French protocol and

guestionnaires.

The second most common factor for exclusion was the absence of musculoskeletal
pain in subjects. Musculoskeletal pain was an essential inclusion criterion in the
study and this should have been made clearer in the recruitment announcements.
Priority should also the question ‘Do you have muscular tension or pain?’ during the
structured interview. In the current questionnaire, this question was posed at the
end. Asking this question at the beginning of the interview will reduce interview time

in some cases.

During recruitment no other major issues with the eligibility criteria were noted that would
need to be changed in view of a larger follow-up study.

The randomisation procedure used in this pilot study did not give each subject an equal
chance to get into each intervention group. Computerised block randomisation is suggest-

ed for the follow-up study (Roberts and Torgerson, 1998).

General administration and organisation time before and after the subjects’ visit can be re-
duced. It is recommended to implement a short web-based questionnaire in the recruit-
ment phase prior to the structured telephone interview, in order to pre-screen potential trial
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participants for eligibility. The use of email and electronic documents for communication is
also recommended. This was not considered at the beginning of this pilot study, but was
implemented at the request of the subjects.

The use of electronic communication in the pilot study posed an unforeseen problem.
Probably due to different printing and scanning settings, the SF-MPQ (t3) form
resized. This caused the final printed SF-MPQ (t3) to be different than the original
and this had an influence on the length of the VAS, which no longer had the
standardised length of 100 mm (Bloomfield and Hanks 1981) (Snow and Kirwan,
1988). The investigator noticed this during the data processing, and chose to adjust
in cases where the VAS did not measure the uniform length of 100 mm, by
recalculating the data using the rule of 3 — i.e. dividing the length of the indicated
distance by the actual length of the VAS scale and multiplying it by 10. To reduce
measurement error, it is suggested that a printed copy of the SF-MPQ (t3) be handed
to the subject before he or she returns home. Having the subjects return the
document by scanning and sending, for the investigator to print out on receipt, might
still distort the length of the VAS. However, the baseline will then be the same for
everyone and the 3-step calculation will give a more precise comparable result.

Printing and scanning the documents also proved to be an issue for one subject who
did not have a functional scanner and printer at home. This was failed to return the
SF-MPQ (t3). Clear communication with the subjects prior to the study as regards to
handling and the importance of returning questionnaires on time should be foreseen
in the follow-up study (Edwards, 2010).

Regarding the subjects’ comprehension and completion of the STAI Y-1, Y-2 and SF-MPQ
questionnaires, the investigator noted no problems, so this part of the study can be
repeated as such. The investigator nevertheless wishes to stipulate that none of the
subjects were native English speakers and that this might have influenced their
interpretation of the STAI questions. This might also have been the case with the
understanding of the descriptions of the qualities of pain in the SF-MPQ (Hawker, et al.
2011).

HRV measurements were taken with the HRV-scanner from the company Biosign®. The
position of the electrodes and a single artefact in a 5-minute recording can influence the

results (Biosign, 2012) and so this was carefully monitored by the investigator. To ensure a
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good signal was received the investigator made a visual inspection of the heart rate trace
and biosignal on the computer display prior to the 5-minute rest period. When a poor
signal was received the investigator optimized the settings of the heart beat detection
(Biosign, 2012) or, if needed, changed the position of the electrodes. When electrodes
needed to be readjusted, new ones were used. After the five-minute recordings the quality
wizard provided by the Biosign® software was used. When insufficient data quality was
reported, the artefacts were corrected manually as outlined in the documentation provided
with the BioSign® HRV-scanner (Biosign®, 2012) and accepted by the Task Force of The
European Society of Cardiology and The North American Society of Pacing and
Electrophysiology (1996).

A weakness of HRV measurement is that it is very sensitive. As mentioned above one
artefact in a five-minute recording can influence the result. Respiratory parameters, like
reductions or increases in respiratory frequency can have an impact on the heart rate
oscillations and RR complex (Billman, 2011) (Quintana and Heathers, 2014). In this study
respiration was not controlled and might therefore have affected the HRV results. This was
probably the case for subject 13, who spontaneously mentioned at the end of the visit
having practiced a breathing exercise during the rest period and consequent HRV reading
at t1. She didn’t practice this at t2.

Other factors that can influence HRV are the use of medication, intake of caffeine, alcohol,
food and hydration (Quintana and Heathers, 2014). These factors were addressed in the
ICF and verified during the pre-treatment interview.

However, the time of day of the intervention or the explicit instruction to empty the bladder
as recommended by Quintana and Heathers (2014) weren’t included in this pilot study.
These are recommended for inclusion in the follow-up study.

Five-minute HRV recordings, due to their sensitivity, can provide only prognostic
information (Task Force of The European Society of Cardiology and The North American

Society of Pacing and Electrophysiology,1996).

EDA measurements were carried out with the MentalBioScreen ‘K3’ device on the non-
dominant hand. In this pilot study 14 subjects were right-handed and 1 was left-
handed. Before placing the electrodes, the subjects were asked to wash their hands.

However this might have influenced the results. Washing with soap is not
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recommended as it can swell the epidermis (Boucsein, et al. 2012) and should be

avoided in the follow-up study.

Corneal hydration is very important and to keep it optimal it is recommended to
regulate humidity and temperature in the room (Boucsein, et al. 2012). In this pilot
study humidity and temperature were recorded but not regulated. For group B the
temperature in the treatment room at t1 between subjects varied from min 21°C to max
23°C and humidity min 45% to max 63%. For group HN the temperature in the treatment
room at t1 between subjects varied from min 21°C to max 24°C and humidity min 55% to
max 75%. For group HNB the temperature in the treatment room at t1 between subjects

varied from min 21°C to max 24°C and humidity min 47% to max 66%.
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6.2 Discussion of the results
6.2.1 Autonomic nervous system

The ‘Reaset Approach’ has a favourable effect on the autonomic nervous system
measured with HRV, but not with EDA. However there is a difference between

groups.

6.2.1.1 Heart rate variability

HRV was evaluated through 3 parameters: the standard deviation of RR intervals
(SDNN), the standard deviation of points perpendicular to the axis (SD1) and the
standard deviation of points along the axis (SD2)

The results, show that a 25 minute Reaset Approach intervention has a
measureable effect on HRV. The results further indicate an effect difference between
the three groups. The results of the RA intervention for group HNB showed an
increase in all parameters in all subjects (SDNN, SD1 and SD2) compared to groups
HN and B.

In group B subject 13 SDNN value decreased from 49,46 + 8,13 to 28,27 + 10,99 - a
difference of -21,19 ms, SD1 value decreased from 21,29 + 2,84 to 15,63 + 7,95 - a
difference of -5,66 ms and SD2 value decreased from 66,63 + 11,48 to 36,79 £ 13,59 - a
difference of -29,84 ms. SD2 value also decreased for subject 11 from 68,843 + 11,48 to
66,85 + 13,59 - a difference of -1,99 ms.

In group HN subject 15 SDNN value decreased from 33,32 + 13,38 to 32,08 + 35,58 - a
difference of -1,24 ms and SD2 value decreased from 43,53 + 12,94 to 38,41 + 46,86 - a
difference of 5,12 ms. Subjects 12 SD1 value decreased from 13,01 + 16,83 to 11,79 *
19,6 - a difference of -1,22 ms and subjects 14 SD1 value decreased from 24,84 + 16,83
to 23,47 + 19,6 - a difference of -1,37 ms.

Subject 13 from group B, whose SDNN, SD1 and SD2 values decreased, reported at
the end of the visit that she had practiced a relaxing meditation exercise in the 10
minutes before the treatment (t1) but not in the period after the treatment where the
second measurement was done (t2). This relaxation exercise might have influenced
the results (Peng, et al. 2004).

The results are consistent with the findings of Giles et al. (2013), who evaluated an
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suboccipital decompression technique on 19 subjects compared to a sham and a
time control condition. In their study, SDNN increased significantly in the OMT
intervention compared to the sham and time control condition. Henley et al (2008)
demonstrated the association between OMT and the ANS in 17 healthy subjects. In
their study they compared a cervical myofascial OMT with a touch-only sham OMT
and a no-touch control with the subjects in a sympathetic environment (tilt). Only
when the OMT was performed was there enough vagal response to overcome the
sympathetic tone.

The results are also in line with findings by Moraska et al. (2008), who reviewed
physiological adjustments to stress measures following massage. The review
included 25 studies and concluded that there was a consistent pre-post reduction in
heart rate after a single treatment. These results were in line with a meta-analysis of
massage therapy by Moyer, Rounds and Hannum (2004).

6.2.1.2 Electro-dermal activity

EDA was reduced in 2 out of 5 subjects (1,11) in group B, in all subjects in group HN
and in 4 out of 5 subjects in group HNB (2,4,7,9). All reductions are by less then 1ps.
These results are in line with a preliminary investigation by Milnes and Moran (2007), who
measured the influence of a CV4 on EDA. The measured data in group B show that EDA

increased by more than 1ps in subject 5 and 6.

Most subjects had a very low tone during the whole measurement and it should be
questioned whether this test was done properly or influenced by the hand-washing prior to
the placing of the electrodes (Boucsein, et al. 2012). Further research is needed in view

of a follow-up study.

6.2.2 Anxiety

There is a preliminary indication that the ‘Reaset Approach’ has a measurable effect
difference pre-post intervention and between the 3 intervention groups in state and

trait anxiety.
6.2.2.1 State anxiety
State anxiety was reduced in all 15 subjects and is in line with the results of another

osteopathy study by Dugailly et al. (2014). The results are also comparable with the
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findings by Lindgren et al. (2013), who evaluated the effect of Touch Massage, and
Hatayama et al. (2008), who tested the effect of a facial massage on the ANS and
STAIL.

There is no evidence, however, that the reduction is due to the intervention itself.
Reduction in anxiety can be due to the subject being touched (Jackson, et al. 2008)
(Field, 2014), the result of a placebo effect or due to reduction of the distressing
symptoms (Williams, 2007). This improvement could also be ascribable to HRV
regulation (Friedman, 2007).

6.2.2.2 Trait Anxiety

Trait anxiety improved in all subjects in group B and HN, while in the HNB group one
subject demonstrated no change, while another subject’s trait anxiety score actually
increased. It is very difficult to prove that these results are in fact related to the
intervention. The effect on trait anxiety is probably more significant after multiple
treatments (Moraska and Chandler, 2009).

6.2.3 Musculoskeletal pain

The ‘Reaset Approach’ has given preliminary indication for a measurable difference

in musculoskeletal pain pre-post intervention and between the 3 intervention groups.

The results of this pilot study are in line with general clinical outcomes associated
with osteopathy (Licciardone, Gamber and Cardelli, 2002).

Pain intensity measured with a VAS was reduced in all subjects immediately after the
intervention except for subject 6 in group B. Although pain increased again for some
subjects in the days following the intervention, 3 days after the intervention pain

intensity levels were lower compared to before the intervention.

Total SF-MPQ scores improved in 13 subjects and stayed the same for 1 subject in
groups B and HN. Similar to the VAS scores, total SF-MPQ went up slightly again in
the days after the treatment but 3 days after the intervention they were still lower

than at onset except for 1 subject in group HNB (4) for whom there was no change.

In this pilot study, three different treatment approaches were compared. The preliminary
result shows a tendency for of a better outcome in pain intensity in the groups that
included the head and neck intervention (HN and HNB). There is insufficient scientific
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evidence that cranial manipulation has any effect (Green, et al. 1999) or else results have
been inconclusive (Jakel and von Hauenschild, 2011). This being noted, most studies
addressing osteopathy in the cranial field have focused on quality of life, sleeping habits,
gross motor function, autonomic nervous system functioning and headaches (Jakel and
von Hauenschild, 2011) and not on musculoskeletal pain. Further research into the effect

of cranial oriented approaches on musculoskeletal pain is needed

6.3 Suggestions for future research

Musculoskeletal pain is the most common reason for patients to visit an osteopath
(Johnson and Kurtz, 2002). In the case of work-related musculoskeletal pain there is
growing evidence that psychosocial factors are at the base of these problems rather
than biomechanical factors (Mcfarlane, et al., 2009). At the same time as this mind-
body link is gaining attention, there is also a growing interest in the body-mind
aspects of osteopathy - in other words how osteopathy, as a physical treatment,

influences psychosocial aspects of health and wellbeing (Williams, 2007).

This pilot study, which forms the basis of a larger study, gave indication that patients
with work-related musculoskeletal pain perceived less pain and less state anxiety
after a single treatment.

For a follow-up study it is suggested to monitor the psychosocial and physical
benefits over the complete duration of the study. Accordingly, it is recommended to
add the numeric rating scale for perceived job stress, which was part of the
structured interview and the STAI Y-1 form, 3 days and 21 days after the treatment,
and the SF-MPQ again 21 days after the treatment. This will give valuable insights
into the lasting psychosocial and physical effect of the Reaset Approach following a

single treatment.

Follow-up studies with multiple treatments are recommended to determine the long-
term effects of the Reaset Approach on work-related stress levels, musculoskeletal

pain and trait anxiety.
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7 Conclusion

This pilot study determined that a follow-up study with a larger number of subjects
can proceed subject to minor modifications.

It is suggested is to conduct the study in several languages, with French as the first
alternative to English. This will make it easier to recruit more subjects to have a more
representative sample of the actual population of the place where the study is
conducted.

In the recruitment phase, the imperative need to meet the three inclusion criteria —
namely age between 30 and 50, perceived work-related stress and presence of
musculoskeletal pain - should be more strongly stressed.

More attention should be paid to the implications of using electronic documents.
Subjects should be explicitly asked if this method of communication is suitable or if
regular mail is preferred. To avoid errors with the VAS, it is recommended to give
subjects a printed copy of the SF-MPQ before they leave. This will give more
accurate comparable results, given the distortion of the scale after scanning and
printing.

Further investigation should be conducted into the proper use of the MentalBioScreen ‘K3’
device.

The preliminary results as regards treatment effect indicate a measureable effect
difference pre-post intervention and between groups on the autonomic nervous system
(HRV), state and trait anxiety and musculoskeletal pain. The intervention groups that
included the head and neck intervention demonstrated better results that the body-only

intervention.

The results in treatment effect in this study are promising and an invitation for further
research into the body-mind influences of body-based practices. The results also invite
further investigation in the biopsychosocial model and the inclusion of body-based
practices in non-physical complaints.
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9 Addendum

9.1

Table: SF-MPQ with Sensory, Affective and Evaluative dimension

t1= Just before the intervention

t2= Immediately after the intervention

t3= 3 days after the intervention

Table 28: SF-MPQ scores in group B, HN and HNB

S = sensory dimension of pain experience

A = Affective dimension of pain experience
E = Evaluative dimension of pain experience

T = S+A+E (Overal present pain intensity score

Before (t1), after (t2) and 3 days after (t3) the intervention and difference between t1 and t2 (t2-t1)
and t1 and t3 (t3-t1) by subject

ID | Group | St1|St2 |St3|At1 | At2 |At3 |Et1 |Et2 |Et3 | Tt1 | Tt2 | Tt3 | T(t2t1) | T(t3t1)
1 B 1 0 0 2 1 0 3 1 0 6 2 0 -4 -6
5 B 3 1 2 0 0 1 2 1 1 5 2 4 -3 -1
6 B 1 1 1 1 1 0 1 1 1 3 3 2 0 -1
11 B 5 1 3 1 1 0 2 1 1 8 3 4 5 -4
13 B 4 1 3 0 2 1 9 2 -7
Mean 620 | 240 | 250 | -3,80 -3,00
SD 214 | 0,55 | 1,91 2,59 2,45
ID | Group | St1|St2 |St3|At1 | At2 |At3 |Et1 |Et2 |Et3 | Tt1 | Tt2 | Tt3 | T(t2t1) | T(t3-t1)
3 HN 4 0 0 2 0 0 2 0 0 8 0 0 -8 -8
8 HN 3 0 2 2 1 0 2 1 1 7 2 3 5 -4
12 HN 15 | 15 | 12 | 0 0 0 2 2 2 17 17 14 0 -3
14 HN 4 0 2 0 0 0 2 0 1 6 0 3 -6 -3
15 HN 1 0 1 0 0 0 2 0 1 3 0 2 -3 -1
Mean 820 | 3,80 | 440 | -440 -3,80
SD 526 | 7,43 | 550 3,05 2,59
ID | Group | St1|St2 |St3|At1 | At2 |At3 |Et1 |Et2 |Et3 | Tt1 | Tt2 | Tt3 | T(t2t1) | T (t3-t1)
2 HNB 6 3 2 0 0 0 2 2 1 8 5 3 -3 5
4 HNB 2 1 2 1 0 1 2 1 2 5 2 5 -3 0
7 HNB 2 0 1 2 1 0 2 1 1 6 2 2 -4 -4
9 HNB 3 0 1 2 0 0 1 0 1 6 0 2 -6 -4
10 HNB 2 1 1 3 1 1 2 2 1 7 4 3 -3 -4
Mean 640 | 260 | 300 | -380 -3,40
SD 1,14 | 1,95 | 1,22 1,30 1,95
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9.2 Patient Information Sheet
Ostéo & Co, Av. H Pauwels 7, B-1200 Brussels, Belgium

Tom Meyers
Information Consent Form

The effect of a novel osteopathic functional method approach on the
autonomic nervous system, state-trait anxiety and musculoskeletal pain in

patients with psychosocial stress: A pilot study
Dear patient,

Thank you for agreeing to participate in the above study. The points listed below are to

help you understand why and how this study is being conducted.
Part I: Information Sheet
1. Introduction

Work-related stress is being considered one of the biggest health challenges in Europe. It
is estimated that 1 in 4 workers is being affected by work-related stress. Ailments
associated to work-related stress are muscular tensions, cognitive, digestive and

cardiovascular problems, sleep disorders, headaches, anxiety, depression and burn-out.

Recent studies point out that an imbalance of the autonomic nervous system
contribute to the above ailments. The autonomic nervous system functions mainly
below the level of consciousness and innervates the heart, intestines, lungs, liver,

glands and has indirectly an effect on muscles, mood and behaviour.
2. Purpose of the research

In this pilot study the methodology and design of the study itself will be evaluated as
well as the effect of three different modalities of a novel osteopathic approach on:

2.1. The autonomic nervous system :

Through measuring heart rate variability (HRV) and electro-dermal activity (EDA).
HRV measures the beat-to-beat interval between heartbeats which changes in times
of stress. EDA measures the moisture of the skin caused by sweat and gives an
indication of ANS arousal (excitation).
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2.2. Different states of anxiety levels :

These will be measured through self-evaluation questionnaires (SEQ).
2.3. Musculoskeletal pain :

This will be measured with the McGill Pain Questionnaire.

3. Type of research intervention

The study will encompass the following:

3.1. Enrolment

After your recruitment you will receive from the principal investigator an envelope with the

Information Consent Form (ICF) and a self-evaluation questionnaire (SEQ).
Please read the ICF carefully and date and sign both copies.

Proceed with reading the instruction on the SEQ and answer the statements to describe
how you generally feel with a score of 1 to 4 (1. almost never, 2. sometimes, 3. often, 4.
almost always).

Please send both ICF’s and SEQ back to the principle investigator with the pre-stamped
and addressed envelope provided for this purpose.

3.2. Appointment
After enrolment the principle investigator will contact you to make an appointment.
3.3. Treatment

On the day of your appointment please make sure you are well hydrated and refrain
from smoking, caffeine intake, eating and drinking alcohol and taking medication 2
hours prior to the treatment.

3.3.1. Pre-treatment

On arrival a short structured interview will take place and you’ll be asked to fill in two
questionnaires. The second part of the self-evaluation questionnaire (SEQZ2) will score
how you feel right now, that is at this moment. There are no right or wrong answers. The
Short-Form McGill Pain Questionnaire (SF-MPQ) will evaluate the area, intensity and

quality of the pain you feel currently.
3.3.2. Treatment

After the questionnaires are filled in you'll be asked to lie down. The principle investigator
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will attach two electrodes to the chest to measure HRV and two to the base of the thumb
to measure EDA.

After the setup a 5 minute rest will be followed by a 5 minute pause where baseline HRV
and EDA measurements are taken.

When measurements are taken the principal investigator will start one of the three

treatments to which you have been randomly assigned. This will take 25 minutes.
After the treatment 5 minute will follow where measurements are taken for comparison.

When all measurements have been taken the electrodes will be removed and you will be
asked to fill in the SEQ2 and SF-MPQ once more.

The appointment will take 90 minutes.
3.4.Post-treatment

The principle investigator will give you two envelopes
3.4.1. Envelope 1

This envelope contains a SF-MPQ and a stamped, addressed return envelope. An
osteopathy treatment doesn’t always give immediate results therefore you're asked to fill in
this pain questionnaire 3 days after your treatment. The principle investigator will send you
an SMS as a reminder.

3.4.2. Envelope 2

This envelope contains a SEQ and a stamped, addressed return envelope. You’re asked
to fill in this questionnaire 3 weeks after the treatment to measure how you have been
felling generally. The principle investigator will send you an SMS as a reminder to fill in the

form.
4. Risks and side effects

Possible side-effects of the treatment may include: nausea or light headedness, a
headache, tiredness, discomfort or mild musculoskeletal pain.

5. Emergency number for unexpected contingencies

Should any unforeseen problem arise in the context of the study then, please call the
following number immediately, at any time, so that we can help you as quickly as possible:
0472 399 779
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6. Confidentiality

Personal information and research data collected from this study will be kept confidential
according to privacy laws. All data in paper or electronic format will be stored at Ostéo &
Co, Av. H. Pauwels 7, B-1200 Brussels.

During the research, any information and data collected will be used under a pseudonym
(this means encrypted: the transmitted data will not be saved under your name but under a
numeric code. Your name and the corresponding numeric code will be kept in a key list,
separately from all other data. Only the principal investigator Tom Meyers has access to
this coded list.")

Data collected as part of the research will be transmitted only under the pseudonym. The
same applies to the publication of the study results.

You have the right to request access to your personal information and to be informed of
your personal results obtained in the study if you wish. This information will be made

available to you by the study’s chief investigator.
All records will be stored for a period of 10 years.

Should you withdraw your consent, all data already collected will be either erased or made
anonymous (this means that it will be made unidentifiable) and used anonymously
thereafter.

' Pseudonymization means that your real name is replaced by an arbitrary number that
cannot be connected to your person, so that you cannot be identified through it.
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Ostéo & Co, AV. H. Pauwels 7, B-1200 Brussels, Belgium
Tom Meyers

Patient Consent Form

The effect of a novel osteopathic functional method approach on the autonomic nervous
system, state trait anxiety and musculoskeletal pain in patients with psychosocial stress:

A pilot study

Last name:
First name:
Birthday:

I , have been extensively briefed by my doctor / therapist
about the nature, significance and scope of the above-mentioned study. | have read and
understood the patient information sheet. | have had the opportunity to ask additional
questions, understood and accept all the answers given. My doctor / therapist has
informed me of the risks and potential benefits of participating in the study.

| have had enough time to make the decision to participate in this study and am aware that
my participation is voluntary. | know that | may withdraw my consent at any time without
giving a reason and without any adverse consequences for subsequent treatment by my
doctor / therapist.

| am aware that all my personal trial data will be stored under a pseudonym.

With my consent to participate in this study | hereby declare that | agree to the
documentation of the health data collected during the study.

| have received a copy of the patient information sheet and the consent form.

| hereby declare my voluntary participation in this study.

Place and date Patient’s signature

Place and date Principal Investigator’s signature
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Screening

Allocation

Enrolment

Follow-up

Recruitment

Registration

Phone call

ICF & STAI-Y2 by mail

Not enroled

Excluded

Appointment, randomisation to a study group

Excluded

Structured interview
STAI-Y1 and SF-MPQ
HRV and SCR
Treatment
HRV and SCR
STAI-Y1 and SF-MPQ

Excluded

3d: SF-MPQ by mail (SMS reminder)

Excluded

21d: STAY-F2 by mail (SMS reminder)

Excluded

Included in final analysis
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9.3 Structured telephone interview

Structured telephone interview

Is it ok that | go through a few formalities and questions with you? The
purpose of these questions is to see if you are eligible to take part in this
pilot study.

And please know that all your answers are strictly confidential.

Name:
Frist Name:
Age: (30-50)

Gender:

Is English your mother tongue?

As this is a study conducted in the English language, is your knowledge of
English sufficient enough to answer questionnaires on health related topics?

This is a study related to works-stress, therefore can you confirm to me that
you are currently employed and working?

if “0” is no perceived work-related stress and “10” is the worst perceived
works-related stress you can imagine. How much work-related stress do you
perceive?

o 1+ 2 3 4 5 6 7 8 9 10 (min 6)

Women:

Could you tell me if you are pregnant or do you suspect to be pregnant?

Are you menopausal?
Men and women:

Do you use medication?

Do you use antidepressants or psychotropic medication?
Do you use sleeping pills?

Do you take any medication for your heart? Bloodpressure
Do you have a psychiatric illness or psychosis?

Do you have any heart problems?

Have you had an operations in the last 12 months?

Have you received a treatment from me before?

Do you suffer from pollen allergies, hay fever

Do you have diabetes?
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Structured telephone interview

Do you have muscular tension or pain?
Will you be going on holiday in the next ... weeks?

Do you have any health conditions that have not been addressed in this
form?

END

Thank you for this information and
(-) 'm sorry to say but | can'’t enrol you for this study.

(+) Yes you are eligible to participate in this pilot study if you are still ok with that?

What will happen next is that | will send you an envelope with the

- Informed consent form: This document has two parts, an information sheet that gives
you more information on the study and the certificate of consent for you to sign if you
agree to take part in this study.

There will be two copies of these documents so please sign both of them.
Then there will also be a first self-evaluation questionnaire | like you the fill in.

- self-evaluation questionnaire | like you the fill in. This questionnaire is about how you
feel ‘generally’ meaning over the last few weeks.

If you could send all of those documents back to me in the pre-stamped envelope that |
will put with it.

| will contact you when | have the documents back to make an appointment.
Is that ok with you?

Rest me to ask your home address or email where | can send this information to.

eMail

Phone
Address Line 1
Postal code

Town:
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9.4 Structured pre-treatment interview

Structured Pre-Treatment interview

Date Time P.n°

T° Humidity Group

Is it ok that | go through a few formalities and questions with you?

And please know that all your answers are strictly confidential.

Name:

Frist Name:

Birthday: (30-50)
Gender:

Handed Left - Right

Height: cm

Weight: kg

Will you be going on holiday in the next 3 weeks?

Did you have any of the following in the last 2 hours a cigarette, a caffeine drink, food or alcohol.
Did you practice any sport in the last 2 hours?

Did you take any medication today?

What will happen next is

- | will ask you to fill out two questionnaires which | will present to you again after the
treatment.

- Then | will attach the electrodes for HRV and EDA measurements.

- After that there will be a 5 minute rest followed by a 5 minute measurement.

- After that | will start a 25 minute treatment

- Following the treatment there is again a 5 minute measurement

= | will touch you on the shoulder when everything is done and ask ‘How are you?’

- | will detach the electrodes and when you're ready I'll ask you to fill in the 2 questionnaires.

Is that ok with you?
Are there any question?



9.5 SF-MPQ permission

From: Ronald Melzack, Dr. ronald.melzack@mcgill.ca &
Subject: RE: Permission for use of the SF-MPQ
Date: 21 Jan 2014 20:35
To: Tom Meyers info@tommeyers.be

Dear Tom,

You have my permission to use the SF-MPQ in your research. Attached are instructions for scoring it.
Best wishes.

Ronald Melzack

From: Tom Meyers [info@tommeyers.be]
Sent: Wednesday, January 15, 2014 1:19 PM
To: Ronald Melzack, Dr.

Subject: Permission for use of the SF-MPQ

Dear Professor Melzack,

Hereby | would like to ask your permission to use the SF-McGill Pain Questionnaire
for two theses I'm writing as part of my BSc. and MSc. in Osteopathy.
I’'m conducting a RCT study on 'The effect of a novel osteopathic functional

approach on heart rate variability, state and trait anxiety and musculoskeletal neck-
shoulder pain in paitiets with psychosocial stress’

Thank you in advance.

Best regards and be good to you, always.

Tom

Trainings

Av. H. Pauwels, 7 B-1200 Brussels | +32 (0)472 399 779

Email: info@tommevyers.be
Website: www.tommeyers.be

Blog: www.elementaryhealthcare.com
Radiox Features: www.radiox.eu/category/healthmatters

W]
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9.6 SF-MPQ

Short-Form McGill Questionnaire

Please indicate (X) where your pain is situated.

LEFT LEFT \ § RIGHT

Indicate your pain’s intensity using the visual analogue scale (VAS), which is a horizontal

line from no pain to worst pain. Make a small vertical line at the intensity

WORST
NO I | POSSIBLE
PAIN PAIN

Make a check (X) beside the word in the vertical list of words that best describes your

present pain intensity (PPI) from mild to excruciating.

0 NO PAIN
1 MILD

DISCOMFORTING

DISTRESSING

HORRIBLE

EXCRUCIATING Pne

a b~ W N
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Short-Form McGill Questionnaire
(1)
This questionnaire provides you with a list of words that describe some of the different
qualities of pain. Please check (X) those words that best describe the pain you feel

currently, this moment, and indicate their intensity as mild, moderate, or severe.

Leave blank if the word doesn’t apply to you.

MILD MODERATE SEVERE
Throbbing
Shooting
Stabbing
Sharp
Cramping
Gnawing
Hot-Burning
Aching
Heavy
Tender
Splitting
Tiring/Exhasusting
Sickening
Fearful

Punishing-Cruel
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9.7 STAI License

For use by Tom Meyers only. Received from Mind Garden, Inc. on March 25, 2014

m%nd garden
www.mindgarden.com

To whom it may concern,

This letter is to grant permission for the above named person to use the following copyright
material for his/her thesis or dissertation research.

Instrument: State-Trait Anxiety Inventory for Adults

Authors: Charles D. Spielberger, in collaboration with R.L. Gorsuch, G.A. Jacobs, R.
Lushene, and P.R. Vagg

Copyright: 1968, 1977 by Charles D. Spielberger

Five sample items from this instrument may be reproduced for inclusion in a proposal,
thesis, or dissertation.

The entire instrument may not be included or reproduced at any time in any other published
material.

Sincerely,

Robert Most

Mind Garden, Inc.
www.mindgarden.com

© 1968, 1977 Charles D. Spielberger. All rights reserved in all media.
Published by Mind Garden, Inc., www.mindgarden.com
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9.8 STAI forms Y-1 and Y-2

SELF-EVALUATION QUESTIONNAIRE

STAIl Form Y-1

A number of statements which people have used to describe themselves are given below.
Read each statement and then circle the appropriate number to the right of the statement
to indicate how you feel right now, that is, at this moment. There are no right or wrong
answers. Do not spend too much time on any one statement but give the answer which
seems to describe your present feelings best.

1 2 3 4
Not at all Somewhat Moderately so Very much so
1 IfeelcalmM. .., 1 2 3 4
2 I fEEI SEBCUIE.. vt s 1 2 3 4
3l amteNse.. e 1 2 3 4
4 lfeel strained........ccoieiiiiiiiiii s 1 2 3 4
5 lfeelat ease...cccoiiieiiiiiiiiii 1 2 3 4

Pn° ...
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SELF-EVALUATION QUESTIONNAIRE
STAI Form Y-1 (1)

A number of statements which people have used to describe themselves are given below.
Read each statement and then circle the appropriate number to the right of the statement
to indicate how you feel right now, that is, at this moment. There are no right or wrong
answers. Do not spend too much time on any one statement but give the answer which
seems to describe your present feelings best.

1 2 3 4
Not at all Somewhat Moderately so Very much so
1 feel calM. . 1 2 3 4
2 | fEEI SECUI....uiniieie e 1 2 3 4
3l amMAENSE. . 1 2 3 4
4 lfeelstrained......c.coieiniiii 1 2 3 4
5 lfeelatease....coou i 1 2 3 4
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