Scientific Study: Practical part

1. Introduction

In a back center in Kalmthout near Antwerp (Belgium), the Mastercare back-a-traction is being used for more than two years now (since 2001).  One of the big advantages of this device is the possibility to work, under traction, in prone position, and perform some exercises to improve mobilization as well as stabilization of the lower lumbar segments.  As up till now the results are very spectacular, it would be interesting to have a closer look at this treatment method.

The purpose of this study is to find out if these results can be confirmed scientifically.

As subject of this study, the effect on pain and functional status in cases of chronic LBP was chosen.

The participants underwent 10 treatments on the Mastercare back-a-traction.  The effect was determined on the basis of VAS-scale and Oswestry LBP Disability Questionnaire.

This study was done from January till March 2003 at the Backcenter in Kalmthout (Antwerp-Belgium).

2. Research methodology

2.1 Patient selection

The inclusion criterion was chronic LBP.  Patients were recruited sequentially as they presented at the centre.

Exclusion criteria

· spinal disorder demonstrable on plain radiograph (spondylolysis, listesis)

· cardiac insufficiency

· abdominal surgery

· glaucoma

· surgical intervention less then 6 months ago

· discodural & discoradicular interactions with a high degree of inflammation

· presence of a tumour

· osteoporosis

· pregnancy

· high respiratory diseases

Important note: It has to be pointed out that these were exclusion criteria for this study (not to be confused with contra-indications for traction).

After receiving information about the goal of the study and their right to redraw at any time, patients gave their written consent to participate.  None of the patients left the study.

Patients were allowed to keep on using their medication during the study but no changes were allowed.

Other co-interventions (as infiltrations, massage, electrotherapy, osteopathy, …) were not allowed.

2.2 Measuring-instruments

Before and after treatment, pain was measured using a 100 mm Visual Analogue Scale (VAS-scale) with a score of 0 (= no pain) to 100 (= unbearable pain), and the functional status of the patient was measured using the Oswestry LBP Disability Index.

These are standardized and validated measuring-instruments (11).

The correlation between these two instruments is moderate (r = 0.47 – 0.62).  This is because pain and functional status are two different domains, which can not only be explained by a pathologic-anatomical or pathological-physiological point of view (29).

The measuring-instruments were taken by the physiotherapist before the first and after the tenth treatment.

Exactly six weeks after the last treatment, an Oswestry LBP Disability Questionnaire and a VAS-scale were sent towards the patients at home with the request to fill them in and to send them back.

2.2.1 VAS-scale (appendix 1)

The VAS-scale is an instrument to measure the intensity of the pain (29).  There is used a 100 millimetre visual analogue scale.  The patient should mark on a line of 100 mm how he or she experiences her or his pain.

Left side of the line is no pain, right side is unbearable pain.  The score lies between 0 and 100.  The lower the score, the less pain our patient experiences.

2.2.2 The Oswestry Low Back Pain Disability Questionnaire (appendix 2)

The Oswestry Low Back Pain Disability Questionnaire is an illness-specific questionnaire and gives us an image of the functional status of our patient (17, 29).

The functional status gives us the restrictions the patient experiences in performing his daily activities (29).

The Oswestry Questionnaire encloses ten questions about subjects people with LBP can experience difficulties.

On every question the patient can choose out of 6 possible answers, but only one can be marked.  When the patient doubt of several possibilities, he should mark what fits best.

For every part, score is minimal 0 and maximal 5.  Score on the test varies from 0 to 50.  This score will be multiplied by 2 and is expressed as a percentage of functional restriction (29).

The lower this percentage, the less restrictions our patient experiences during his daily activities.

2.3 The Mastercare back-a-traction

The Mastercare back-a-traction is a gravitational traction device with a unique moving backrest.  It automatically stops at 0°, -15° and -30° inclination.  This device makes it possible to exercise under traction and in prone position.

When we take a look at the essential points of therapeutically effective lumbar traction on this device, we find that, due to the moving backrest, with an inclination of 15°, the traction force is big enough to effect a structural change at the spinal segments, because the moving backrest eliminates friction.  When we compare it to other inversion systems a much bigger inclination would be necessary to effect the same traction force.

This 15° we work in, is a very comfortable position and can be safely used for nearly all patients.

Principle of working

Before the patient steps into the Mastercare back-a-traction, the right body-height has to be adjusted in order to have the right balance.  Therefore the height and balance-adjustment knob has to be pulled out and the bar must be slided according to the guideline-markings provided.  Unlocking one safety catch gives the therapist the possibility to make all adjustments from one side and to assist while inverting the table.  The table suits for people from 1.50 m till 2.20 m.
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The patient will be secured by locking the foot restraint.  Four pads around the ankles will fix the patient in a comfortable way during traction.

[image: image7.jpg]



[image: image8.jpg]



During the first treatment, the patient should get used to the device and to traction.

We bring the table (and the patient) gently to the horizontal position and start with some breathing and relaxation exercises for optimal relaxation.  As our organ of equilibrium is not used to this movement, the horizontal position won’t be registered correctly and the patient feels like inverted yet.
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The support leg allows us to increase the inclination angle (and thus the traction) very slowly (from 0° to 15°).  This is necessary in case of severe muscle spasm.  On the other hand the support leg is used to stabilize the table when using mobilizations and or manipulations or other soft tissue techniques.
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As to have the right inclination angle of 5° and 10°, before the start of the study, the table was gauged using a goniometre.  Some markings were put on the support leg to point out how far exactly the support leg should be drawn out.  
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As for patient positioning, prone or supine, as both positions are possible on the table, it was the experience of the back center that prone position is a more comfortable position for most patients.  So in the study all patients were treated in prone position.
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Prone position on the Mastercare back-a-traction is not comparable with prone position on a common massage table or bed; the construction of the table allows knees and hips to stay in a light flexion during traction.  The use of support pillows allows us to flex the hips even more to facilitate lumbar traction by flattening the lumbar spine.  Also when stepping into and out of the Mastercare back-a-traction, especially when there are disc problems involved, prone position shows to be a better position because we keep the neutral pelvic position, avoiding flexion of the lumbar spine when stepping out.  If for one or another reason it is impossible to put the patient on the stomach and thus supine position is imposed, then a knee-support, individually adjustable, is available, which has to be used during the initial treatments.  

The traction force is measured with the following formula:


Ftraction = W x sin (
In this formula W stands for the weight of the patient and ( stands for the angle of the table with the horizontal plane.

As the table is during the study maximum 15° inverted, we can easily determine the maximal traction force: 



Ftraction = W x sin 15°


Ftraction = W x 0,26

Thus, using a 15° inclination:

Maximal traction force = 26 % of the bodyweight
2.4 The treatment

The patients were treated daily on the Mastercare back-a-traction during 2 weeks; one treatment took approximately 45 minutes.  If traction increased pain in the back or in the leg (which could signify that pain does not occur from a mechanical origin or that the degree of inflammation may be too big), the treatment should be stopped.  All patients were treated with the same traction device.  

During the treatment a protocol was followed.  This study protocol was approved by the Medical Ethics committee of the University department of Physiotherapy in Antwerp (Belgium).  In this protocol treatment from day 1 till day 10 was written out completely.  

Protocol

  Day 1 : 


· The patient comes in after making an appointment;

· The patient receives information about the device and the study;

· The written consent to participate is asked;

· The VAS-scale and Oswestry questionnaire are taken;

· Anamneses and functional examination are taken;

· Initial treatment : getting the patient familiar with the device and traction;
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The patient is positioned depending on his or her status. We keep the patient for at least 5 minutes in the same position, except when the patient feels uncomfortable or is in pain. First our patient lies in the horizontal position, positioned pain free if possible, and breathing is checked. Then we invert our patient in 5° inclination, using the support leg and our patient should be able to carry out an abdominal breathing without increasing the pain. This position is followed by 3 minutes in horizontal position, making walking movements with the legs. Then we increase the inclination-angle progressively, 5 minutes traction in 10° (support leg), followed by 3 minutes horizontal, till we have our patient in 15° (automatic stop), using some times manual techniques if necessary to relieve pain and to take muscle spasm away.
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During traction, the patient should be able to carry out an abdominal breathing.  Is this breathing still painful then we ask to breath within the pain limit.  During all the following treatments the patient is asked to carry out an abdominal breathing.  Initially this breathing might be difficult especially in prone position.  Therefore you instruct this breathing before starting on the table.  Breathing this way gives us a good idea of the status of the lumbar segments.

When we put the table back into the starting position, this should be carried out very slowly and we ask the patient to keep on making a walking movement by alternate bending the knees in a slow and easy walking motion.  This way the pressure on the discs stays variable.  After stepping out of the Mastercare back-a-traction it’s very important to relax and to take it easy for a few minutes (walk around for 5 minutes).  Lifting weights and strenuous movements must be avoided immediately after traction.

The average length of treatment, counting the non-continuous character of traction during the first sessions, is more or less 45 minutes.

Patients also receive a limited back schooling during first treatments.

Day 2: 

· We built up traction progressively, same as Day 1, and start mobilization exercises on the table.

· Breathing out, pushing both heels backward (dorsiflex), at the same moment contracting M. Transversus Abd. and straightening legs as to contract Quadriceps and Tibalis Anterior.  Repeat 7 times.



· Also alternating right, left heel depending on the condition treated, sometimes only right or left.



· Extension mobilizations: the patient lies for 3 X 1 minute in elbow-support with 20 seconds rest in between.  Always pushing up symmetrically.



· Our patient lies down for 3 minutes and then he’s asked to push up 3 times for 1 minute on straight arms (hips should stay on the table).  This should not be painful, otherwise the patient should stay lower.



· Put the patient back to the horizontal position where he stays a few minutes making walking movements.  Then gently bring the patient back in the starting position.




Day 3 : 

· Same as Day 2, although we invert immediately to 15°, repeating the same exercises as Day 2.  We add dynamic extension exercises: the patient should push up on straight arms and repeat 2 X 10 push ups.



· We start lumbar stabilization training (contraction of TA and lumbar multifidi).  During breathing out (abdominal breathing) we ask to contract the TA and raise head and shoulders slightly during 3 seconds.  Repeat 2 X 10.



Day 4: 

· Same as Day 3, all exercises are repeated.  We add :

· Consciously contracting the musculi multifidii.  During breathing out we ask the patient to contract the TA and slightly hollow the lower back, without relaxing the abdominals.  As feedback we control the musculi multifidii with the fingertips just besides the spine.




Day 5: 

· All exercises of Day 4 are to be repeated.

· The stabilization-exercises are enlarged to 3 X 10.

Day 6 till Day 9: 

· The treatment remains the same as on Day 5.

Day 10: 

· The treatment remains the same.

· The VAS-scale and Oswestry Questionnaire are taken again.

3. The Research- and measuring results + statistical processing.

3.1. The Research- and measuring results
For this study 15 patients gave their written consent to participate.

The subjoined schedule gives us the characteristics of the study population.

	Number
	15

	Age :
	

	· Average
	45,5

	· Minimum
	36

	· Maximum
	60

	Male
	6

	Female
	9

	Unemployment due to back pain
	3

	Duration
	

	· < 1 year
	1

	· < 5 year
	4

	· < 10 year
	5

	· > 10 year
	5

	· Average duration
	9,96

	Radiation
	

	· None
	5

	· Towards 1 leg
	8

	· Towards both legs
	2

	Disturbed sleep
	12

	Previous treatments :
	

	· Physiotherapy
	10

	· Osteopathy
	7

	· Infiltrations
	10

	· Epidural
	3

	· Surgery
	2

	Cause
	

	1. Discopathy
	

	· L4 - L5
	5

	· L5 - S1
	2

	· L4 - L5 + L5 - S1
	1

	· L3 - L4 + L4 - L5 + L5-S1
	1

	2. Spinal disorder L5 - S1
	1

	3. Fibromyalgia
	1

	4. Narrowed neuroforamina L3 - L4 + L5 - S1
	1

	5. Aspecific
	3



The average age was 45,5 years.  The youngest person was 36 years old and the oldest person was 60 years old.

There were 9 women and 6 men who participated in the study.

Three persons are to be considered as completely disabled (unfit for work) and lived from disability benefit.

Eight patients had radiation pain towards 1 leg, 2 patients towards both legs.  Five patients had no radiation pain.  

Only 1 patient had less then 1 year complaints.  Four patients had less then 5 years complaints and 5 less then 10 years.  Five people suffered longer then 10 years from LBP.  The average duration of the LBP was 9,96 years.

12 out of the 15 patients had a disturbed night’s rest.

9 patients had complaints due to a pathology of the intervertebral disc.  In one case this was due to a spinal disorder (n=1), fibromyalgia (n=1) or narrowed neuroforamina (n=1).  3 patients suffered from aspecific LBP.

All patients had tried out one or more different treatments.  Physiotherapy and infiltration (n=10) were the most popular, followed by osteopathy (n=7).

3.2. The statistical processing

All patients completed the study.  In all cases measuring instruments were taken before the first and after the tenth treatment by the physiotherapist.

Six weeks after the end of the treatment there were some drop-outs.  Four people did not send back the Oswestry Questionnaire and the VAS-scale and in one case results were not completed.

The subjoined table shows us the results.

	patient
	VAS before
	VAS after
	VAS after
	Oswestry before
	Oswestry after
	Oswestry after

	
	treatment (100)
	treatment (100)
	6 weeks (100)
	Treatment (100)
	treatment (100)
	6 weeks (100)

	1
	65
	27
	38
	44
	12
	26

	2
	96
	31
	5
	58
	36
	8

	3
	65
	27
	49
	34
	11
	34

	4
	73
	51
	70
	40
	24
	38

	5
	68
	17
	11
	40
	20
	16

	6
	87
	9
	15
	84
	26
	16

	7
	68
	14
	 - 
	66
	16
	 - 

	8
	29
	4
	17
	36
	30
	29

	9
	27
	0
	0
	6
	0
	0

	10
	53
	12
	5
	32
	4
	6

	11
	68
	28
	56
	40
	28
	34

	12
	99
	89
	 - 
	70
	54
	 - 

	13
	66
	83
	 - 
	20
	20
	 - 

	14
	99
	61
	 - 
	50
	54
	 - 

	15
	61
	40
	 - 
	46
	22
	 - 



The results were partly processed by Sigmastat and partly by Microsoft Excel.  For all specific operations by Sigmastat and the graphic processing is referred to appendix 3, 4 and 5.

3.2.1. The VAS-scores
First the results of the VAS-scale were compared.  Subjoined table shows us the VAS-score before, after and 6 weeks after treatment:

	VAS score
	Number (n)
	Average
	Standard-
	Lowest
	Highest
	Median

	
	
	
	deviation
	Score
	Score
	

	Before
	15
	68,267
	21,694
	27,000
	99,000
	68,000

	After
	15
	32,867
	27,331
	0,000
	89,000
	27,000

	6 weeks after
	10
	26,600
	24,669
	0,000
	70,000
	17,000



Only 1 patient had a higher VAS-score after treatment than before.  His score on the Oswestry Questionnaire remained the same.

The average score decreased from 68,267 before the treatment to 32,867 after treatment.

The highest and lowest scores also decreased.  The maximum score fell from 99,000 to 89,000 and the minimum score from 27,000 to 0,000.  

The VAS-score after treatment decreased with an average of 35,400.

If we look at the results 6 weeks after the study, we see that the average score decreased even more till 26,600.  The maximum score decreased till 70,000.

From the 10 people who responded by sending back the Questionnaire and the VAS-scale, 5 continued to follow the treatment after the study was finished.  Three of these patients had a lower VAS-score right after the end of the treatment (one followed the treatment daily, the two others 2 and 3 times a week).  In two other cases VAS-score was slightly increased (they proceeded treatment but only once a week).

Among the 5 patients who did not proceed the treatment, we saw in one case a lower VAS-score after 6 weeks in comparison with right after treatment.  For 3 people the score was higher and for 1 person the score remained 0.

To know the effect on pain of this treatment, VAS-score before and after treatment were compared.  Therefore the software program Sigmastat was used.

The results were first compared by means of a Paired t-test.  This proved that there is a statistical significant difference (p<0,01).

Due to the low number of results (n<30) it was advised to use an Unpaired t-test.

Therefore, with the help of Sigmastat, the Wilcoxon Signed Rank test was used.  This test also proved that there is a statistical significant difference (p<0,01).

If we compare the starting results with the results of 6 weeks after treatment we get with the Paired t-test a p<0,01.  When we use the Wilcoxon Signed Rank test, we can see that Sigmastat automatically runs a Paired t-test.  This happens because Sigmastat finds the data much better ordered for the Paired t-test then for the Wilcoxon Signed Rank test.  There is a statistical significant difference between both data with a p<0,01.

As conclusion we can point out that the positive effect of the treatment on pain is bigger then by chance alone.  This is the case right after treatment as after 6 weeks after the end of treatment.

3.2.2. The Oswestry Low Back Pain Disability Index

Here the results of the Oswestry LBP Disability Questionnaire are discussed.

Subjoined table shows us the results of the Oswestry Questionnaire:

	Oswestry LBP
	Number (n)
	Average
	Standard-
	Minimum
	Maximum
	Median

	Disability Index
	
	
	deviation
	
	
	

	Before
	15
	44,000
	19,584
	6,000
	40,000
	40,000

	After
	15
	23,800
	15,557
	0,000
	54,000
	22,000

	After 6 weeks
	10
	20,700
	13,333
	0,000
	54,000
	16,000



In one case the Oswestry score was higher after the study then by the start (fibromyalgia patient), although the VAS-scale pointed out a lower score.  In another case the Oswestry score remained exactly the same before and after treatment.

Six weeks after the end of the study 4 of the 10 patients had a lower Oswestry LBP Disability Index then right after the study.  In case of 5 patients it was higher and in 1 case it remained the same.

The average decreased from 44,400 before treatment to 23,800 right after and to 20,700 six weeks after treatment.

To trace the effect of this particular treatment on the functional status of the patient, we compared again the results of the Oswestry LBP Disability Index before and after treatment.

Also here we used Sigmastat.  As well the Paired t-test as the Wilcoxon Signed Rank test showed a statistical significant difference with a p<0,01.

If we compare the starting results with the data from 6 weeks after treatment, we see a p>0,01, but it’s still smaller then 0,05.  There’s still a statistical significant difference.  Also here Sigmastat automatically ran the Paired t-test when asked to execute the Wilcoxon Signed Rank test.

The effect of the treatment on the functional status of the patient is bigger then by chance alone.  The influence of the treatment on the functional status is therefore positive and this as well right after as six weeks after the treatment.

3.2.3. The relation between the results of VAS-scale and the Oswestry LBP Disability Index.

To know the relation between the two used measuring instruments, we must calculate the correlation between both.  Therefore we used the Spearman Rank Order Correlation via Sigmastat.

The correlation coefficient before the study is 0,735, after the study 0,507 and six weeks after the study 0,979.

The correlation between the two measuring instruments before and after the study is moderate.

Six weeks after the end of the treatment there’s a high correlation.

	Relation results VAS-scale
	Correlation-

	and Oswestry Questionnaire
	coefficient

	Before treatment
	0,735

	After treatment
	0,507

	6 weeks after treatment
	0,979



4. Discussion

This research gives us positive results.  The suggested treatment has a positive effect on the pain and the functional status of chronic LB patients.

The results of this study are in contradiction with some authors’ views.  As to these authors lumbar traction has only a positive effect in the acute stage of LB problems and in the chronic stage best results are achieved by active treatment formula (30, 46).

We might ask ourselves whether the effect of this treatment is due to the traction, to the exercise therapy or is it the combination of both?  Therefore it would be interesting to execute this study again but with 2 control groups where we divide the patients at random:  One group with only traction and a second with only the exercises as treatment.  A third group with the treatment as it was executed in this study.

To compare the results of this study with other data out of literature is not possible because of the following reasons:

· there are no studies where traction has been performed in prone position;

· there are no studies where exercises are given under traction.

Another limitation is the rather small, not homogeneous study population.  The results of this study should have a bigger reliability if we would have tested a bigger and more homogeneous population.

Six weeks after the end of the treatment there were only results of 10 patients.  These results can be compared but don’t give us a complete and correct image because:

· not everybody continued to follow the treatment;

· if the treatment was continued, there was a difference in frequency.

When we look at the correlation between both measuring instruments we see that only after the treatment our value (r=0,507) lies in between the supposed 0,470 and 0,620 (29).  Before the treatment (r=0,735) and six weeks after the end of the treatment (r=0,979) this value lies above the 0,620.  A possible cause is the small heterogeneous study population.

Not only about the results of the study but also about the Mastercare back-a-traction and the use of it we can make some remarks:

· The device was gauged in a rather rudimentary way.  There’s a possibility that during the gauging some measuring mistakes were made, although this has no influence on the results as all the patients have been treated on the same device.

· It’s important to inverse the table gently.  When we don’t do this it’s possible that muscles contract by reflex against the abrupt stretching.

· During traction the patient is fixated by the ankles.  Therefore we also find traction in ankle-, knee- and hip joints.  A few patients (n=5) found the traction in the ankle joints in the beginning of the treatment rather uncomfortable, but after a few sessions there were no complaints no more.

· When stepping out of the Mastercare back-a-traction some patients (n=4) experienced disequilibrium.  We just have to see that the patient is put back step by step giving the organ of equilibrium time to registrate this movement correctly.

· Theoretically the maximal traction force on the lower lumbar spine is 26% of the bodyweight.  Practically this is not the case as we might have a very slightly loss due to friction, but most of all as a part of the traction force is executed on other joints (ankle, knee, hip).

· In literature no one agrees about the optimal traction force.  Pellechia describes the necessity of traction forces between 10 % and 300 % of the bodyweight (40).  According to Heijden et al a traction force of at least 20 % of the bodyweight should be necessary to result in a positive and clinical effect on the lumbar spine (49).

· Comparing duration and frequency of the treatment with existing data in literature is also impossible because there are no studies evaluating these parameters (30, 40, 49).

General Conclusion

Out of the study of literature it seemed that almost all randomised clinical trials about lumbar traction showed methodical shortcomings.  The methodical strong studies showed however no positive effect.

Until now conclusions can not be drawn if lumbar traction would be more effective than other treating methods.  Although there is no evidence that traction would be ineffective for the treatment of low back pain.  Further research is necessary.

If the supposed effects of lumbar traction were critically looked at, we saw that a lot of these so called effects based on ill-founded hypotheses.

The scientific study proved that the proposed treatment resulted in a positive effect on pain and functional status of chronic low back patients, but further research is also necessary.

It is recommended to repeat this study but with a larger population divided into 3 groups: one group only using traction, a second group only executing the exercises and a third group, as presented in this study, executing the exercises under traction.

It could be considered to repeat this research to know the effect on a certain, homogeneous population.  For example only patients with aspecific low back complaints can be admitted to the study.

The subject of this study was the effect on pain and the functional status of the patient, but it would also be interesting to know the effect on mobility.  This could also be investigated in future.

Abstract

The effect of gravity muscle traction combined with an exercise therapy on chronic low back pain

Introduction:

The back center in Kalmthout (Antwerp-Belgium) uses since 2001 an interesting traction-device.  They’ve obtained spectacular results with it.  The Mastercare back-a-traction makes it possible to give exercise therapy in traction and in prone position.

Goal:
To trace the effect of this combination therapy on pain and the functional status of chronic low back patients.

Method:

Only patients with back pain for more then 12 weeks were admitted to the study.  The test persons underwent 10 treatments with a frequency of 5 times a week on the Mastercare back-a-traction.  The evaluation was done with the VAS-scale and the Oswestry Low Back Pain Disability Questionnaire, which were taken by the physiotherapist before the first and after the last treatment.  Six weeks after the end of the treatments, the patients received the same papers by post with the question to fill them in and to send them back.

Results:

15 persons enrolled for the study.  Right after the treatment as after 6 weeks we can see a positive effect on pain (p<0,01).  After 10 treatments we see that there was also a positive effect on the functional status (p<0,01).  Six weeks after the last treatment the p-value was increased but still under 0,05.  So we can state that this treatment method has a positive effect on pain and functional status on chronic low back patients.

Discussion:

The results of this study are in contradiction with the opinion that traction has only a positive effect in the acute stage.  The question arises whether these positive effects were caused by the traction, by the exercise therapy or by the combination of both.  Because of the absence of control groups, an answer cannot be given.  Another limitation of this research is the small, not homogeneous study population.

Conclusion:

Although the results of this study are positive, they should be considered with some reserve.  Because of the limited methodology, this way of treatment may not be seen as a new wonder technique.  It is recommended to repeat this study with a larger study population and the presence of control groups.

Appendix 1

The Visual Analogue Scale

The patient makes a mark across the line below to indicate the pain he or she’s experiencing at the moment.  On the left side of the line the patient experiences no pain at all, on the right side the pain is unbearable.




Appendix 2
The Oswestry Low Back Pain Disability Questionnaire

Part 1: Pain Intensity

· I can tolerate the pain I have without having to use pain killers.
· The pain is bad but I can manage without pain killers.
· Pain killers give complete relief of pain.
· Pain killers give moderate relief of pain.
· Pain killers give very little relief of pain.
· Pain killers have no effect on the pain, so I’m not using them.
Part 2: Personal Care (washing, dressing)

· I can look after myself normally without causing extra pain.

· I can look after myself normally but it causes extra pain.

· It is painful to look after myself and I am slow and careful.

· I need some help but manage most of my personal care.

· I need help every day in most aspects of self-care.

· I do not get dressed, wash with difficulty and stay in bed.

Part 3: Lifting

· I can lift heavy weights without extra pain.

· I can lift heavy weights but it gives extra pain.

· Pain prevents me from lifting heavy objects off the floor, but I manage if they are conveniently positioned e.g. on a table.

· I can only lift very light weights.

· I cannot lift or carry anything at all.

Part 4: Walking

· Pain does not prevent me from walking any distance.

· Pain prevents me from walking more than 2 kilometer.

· Pain prevents me from walking more than 1 kilometer.

· Pain prevents me from walking more than 500 meter.

· I can only walk using a stick or crutches.

· I am in bed most of the time and have to crawl to the toilet.

Part 5: Sitting

· I can sit in any chair as long as I like.

· I can only sit in my favorite chair as long as I like.

· Pain prevents me from sitting more than an hour.

· Pain prevents me from sitting more than 30 minutes.

· Pain prevents me from sitting more than 10 minutes.

· Pain prevents me from sitting at all.

Part 6: standing

· I can stand as long as I want without extra pain.

· I can stand as long as I want but it gives extra pain.

· Pain prevents me from standing more than an hour.

· Pain prevents me from standing more than 30 minutes.

· Pain prevents me from standing more than 10 minutes.

· Pain prevents me from standing at all.

Part 7: Sleeping

· Pain does not prevent me from sleeping well.

· I can sleep well only by using tablets.

· Even when I take tablets I have less than 6 hours sleep.

· Even when I take tablets I have less than 4 hours sleep.

· Even when I take tablets I have less than 2 hours sleep.

· Pain prevents me from sleeping at all.

Part 8: Sex Life

· My sex life is normal and causes no extra pain.

· My sex life is normal but causes some extra pain.

· My sex life is normal but is very painful.

· My sex life is very restricted because of pain.

· My sex life is nearly absent because of pain.

· Pain prevents any sex life at all.

Part 9: Social Life

· My social life is normal and gives me no extra pain.

· My social life is normal but increases the degree of pain.

· Pain has no significant effect on my social life apart from limiting my more energetic interests, e.g. dancing.

· Pain has restricted my social life and I do not go out as often.

· Pain has restricted my social life to my home.

· I have no social life because of pain.

Part 10: Traveling

· I can travel anywhere without pain.

· I can travel anywhere but it gives me extra pain.

· Pain is bad but I manage journeys over 2 hours.

· Pain restricts me to journeys of less than 1 hour.

· Pain restricts me to short, necessary journeys of under 30 minutes.

· Pain prevents me from traveling except to the doctor or the hospital.
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 graphical processing of the results
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Appendix 4
statistical processing of vas-scale
A) Before and right after treatment

Paired t-test

Data source: Data 1 in Notebook

Normality Test: Passed (P > 0.200)

	Treatment Name
	N
	Missing
	Mean
	Std Dev
	SEM

	VAS before (100)
	15
	0
	68.267
	21.694
	5.601

	VAS after (100)
	15
	0
	32.867
	27.331
	7.057

	Difference
	15
	0
	35.400
	22.850
	5.900


t = 6.000 with 14 degrees of freedom. (P = < 0.001)

95 percent confidence interval for difference of means: 22.746 to 48.054

The change that occurred with the treatment is greater than would be expected by chance; there is a statistically significant change (P = < 0.001)

Power of performed test with alpha = 0.050: 1.000

Wilcoxon Signed Rank Test

Data source: Data 1 in Notebook

Normality Test: Passed (P > 0.200)

	Group
	N
	Missing
	Median
	25%
	75%

	VAS before (100)
	15
	0
	68.000
	62.000
	83.500

	VAS after (100)
	15
	0
	27.000
	12.500
	48.250


W = -116.000  T+ = 2.000  T- = -118.000  P(est.) = 0.001  P(exact) = <0.001

The change that occurred with the treatment is greater than would be expected by chance; there is a statistically significant difference (P = < 0.001).

B) Before and 6 weeks after treatment

Paired t-test

Data source: Data 1 in Notebook

Normality Test: Passed (P = 0.150)

	Treatment Name
	N
	Missing
	Mean
	Std Dev
	SEM

	VAS before (100)
	10
	0
	63.100
	22.048
	6.972

	VAS after 6 weeks (100)
	10
	0
	26.600
	24.699
	7.811

	Difference
	10
	0
	36.500
	29.262
	9.254


t = 3.944 with 9 degrees of freedom. (P =  0.003)

95 percent confidence interval for difference of means: 15.567 to 57.433

The change that occurred with the treatment is greater than would be expected by chance; there is a statistically significant change (P =  0.003)

Power of performed test with alpha = 0.050: 0.934

Wilcoxon Signed Rank Test

Data source: Data 1 in Notebook

Normality Test: Passed (P = 0.150)

Test execution ended by user request, Paired t-test begun

Paired t-test: wednesday, May 07, 2003, 14:08:10

Data source: data 1 in Notebook

	Treatment Name
	N
	Missing
	Mean
	Std Dev
	SEM

	VAS before (100)
	10
	0
	63.100
	22.048
	6.972

	VAS after 6 weeks (100)
	10
	0
	26.600
	24.699
	7.811

	Difference
	10
	0
	36.500
	29.262
	9.254


t = 3.944 with 9 degrees of freedom. (P =  0.003)

The change that occurred with the treatment is greater than would be expected by chance; there is a statistically significant change (P = 0.003)

Appendix 5

statistical processing oswestry low back pain disability questionnaire

A) Before and right after treatment

Paired t-test

Data source: Data 1 in Notebook

Normality Test: Passed (P > 0.200)

	Treatment Name
	N
	Missing
	Mean
	Std Dev
	SEM

	VAS before (100)
	15
	0
	68.267
	21.694
	5.601

	VAS after (100)
	15
	0
	32.867
	27.331
	7.057

	Difference
	15
	0
	35.400
	22.850
	5.900


t = 6.000 with 14 degrees of freedom. (P = < 0.001)

95 percent confidence interval for difference of means: 22.746 to 48.054

The change that occurred with the treatment is greater than would be expected by chance; there is a statistically significant change (P = < 0.001)

Power of performed test with alpha = 0.050: 1.000

Wilcoxon Signed Rank Test

Data source: Data 1 in Notebook

Normality Test: Passed (P > 0.200)

Test execution ended by user request, Paired t-test begun

Data source: Data 1 in Notebook

	Treatment name
	N
	Missing
	Mean
	Std Dev
	SEM

	Oswestry before (100)
	15
	0
	44.400
	19.584
	5.057

	Oswestry after (100)
	15
	0
	23.800
	15.557
	4.017

	Difference
	15
	0
	20.600
	16.987
	4.386


t = 4.697 with 14 degrees of freedom. (P = <0.001)

95 percent confidence interval for difference of means: 11.193 to 30.007

The change that occurred with the treatment is greater than would be expected by chance; there is a statistically significant change (P = <0.001).

B) Before and 6 weeks after treatment

Paired t-test

Data source: Data 1 in Notebook

Normality Test: Passed (P = 0.143)

	Treatment Name
	N
	Missing
	Mean
	Std Dev
	SEM

	Oswestry before 
	10
	0
	41.400
	19.800
	6.261

	Oswestry 6 weeks after
	10
	0
	20.700
	13.334
	4.217

	Difference
	10
	0
	20.700
	22.460
	7.103


t= 2.914 with 9 degrees of freedom. (P = 0.017)

95 percent confidence interval for difference of means: 4.633 to 36.767

The change that occurred with the treatment is greater than would be expected by chance; there is a statistically significant change (P = 0.017)

Power of performed test with alpha = 0.050 : 0.688

The power of the performed test (0.688) is below the desired power of 0.800.

You should interpret the negative findings cautiously.

Wilcoxon Signed Rank Test

Data source: Data 1 in Notebook

Normality Test: Passed (P = 0.143)

Test execution ended by user request, Paired t-test begun

Paired t-test: Wednesday, May 07, 2003, 14:27:12

Data source: Data 1 in Notebook

	Treatment Name
	N
	Missing
	Mean
	Std Dev
	SEM

	Oswestry before 
	10
	0
	41.400
	19.800
	6.261

	Oswestry 6 weeks after
	10
	0
	20.700
	13.334
	4.217

	Difference
	10
	0
	20.700
	22.460
	7.103


t= 2.914 with 9 degrees of freedom. (P = 0.017)

95 percent confidence interval for difference of means: 4.633 to 36.767

The change that occurred with the treatment is greater than would be expected by chance; there is a statistically significant change (P = 0.017)
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Fig 5: gauging of the Mastercare table





Fig 7: Prone position





Fig 8: Supine position
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Fig 1: Pulling the height and balance-adjustment knob.





Fig 2: Locking the foot restraint.





Fig 13: Both heels are pushed back against the footplate





Fig 3: The horizontal position





Fig 10: 5° inclination, using the support leg





Fig11: manual techniques








Fig12: manual techniques








Fig 14: Bending right leg





Fig 15: Bending left leg





Fig 16: Elbow support





Fig 17: Elbow support (different positioning)





Fig 18: 	Pushing up on straight arms





Fig 19 : 	Starting position





Fig 20: 	Starting position dynamic extension





Fig 21: 	Pushing up





Fig 22: 	instructing co-contraction MF-TA





Fig 23: 	co-contraction TA-MF





Fig 24: 	co-contraction MF-TA





Fig 26 : Results of VAS-scale





Fig 27: summary VAS-scores





Fig 28 : summary Oswestry Questionnaire





Fig 29: correlation coefficient between VAS and Oswestry





Fig 30: VAS scale





Fig 31: Results VAS-scale





Fig 32: Average VAS-score





Fig 33: Results Oswestry LBP Disability Questionnaire





Fig 34: Average Oswestry LBP Disability Index
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