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Abstract
Objective: Subacute low back pain is a frequent problem
with the danger of chronification. Conventional treatment
options are not always effective. Power Point therapy (PPT)
is a novel approach that uses reflexological insights and can
be easily applied by practitioners and patients. Methods:
Randomized, active controlled study comparing 10 units of
PPT of 10 min each, with 10 units of standard physiotherapy
of 30 min each. Outcomes were functional scores (Roland
Morris Disability, Oswestry, McGill Pain Questionnaire, Linton-Halldén – primary outcome) and health-related quality
of life (SF-36), as well as blinded assessments by clinicians
(secondary outcome). Results: Eighty patients consented
and were randomized, 41 to PPT, 39 to physiotherapy. Measurements were taken at baseline, after the first and after the
last treatment (approximately 5 weeks after enrolment).
Multivariate linear models of covariance showed significant
effects of time and group (p < 0.001) and for the quality of
life variables also a significant interaction of time by group
(p < 0.001). Clinician-documented variables showed significant differences at follow-up (p = 0.05 to p < 0.0001). Discussion: Both physiotherapy and PPT improve subacute low
back pain significantly. PPT is likely more effective and
should be studied further.
© 2019 S. Karger AG, Basel

Zusammenfassung
Hintergrund: Subakute Rückenschmerzen sind häufig
und werden oft chronisch. Konventionelle Behandlungen sind nicht immer erfolgreich. Power Point Therapie
(PPT) ist eine neue Therapieform, die auf Einsichten der
Reflexzonentherapie beruht und durch Behandler und
Patienten leicht anwendbar ist. Methode: Randomi
sierte, klinische, pragmatische Studie, in der 10 Einheiten
PPT mit je 10 Min Dauer mit 10 Einheiten leitlinienbasier
ter Physiotherapie mit je 30 Minuten Dauer verglichen
wurden. Zielkrietieren waren die Funktion (Roland Morris Disability, Oswestry, McGill Pain, Linton-Halldén/Orebrö als Hauptkriterien) und die gesundheitsbezogene
Lebensqualität (SF-36) und verblindet erfasste klinische
Masse (Nebenkriterien). Ergebnisse: 80 Patienten gaben
ihr Einverständnis und wurden randomisiert, 41 zu PPT,
39 zu Physiotherapie. Gemessen wurde bei Einschluss,
nach der ersten und nach der letzten Behandlung (etwa
5 Wochen nach Beginn der Behandlung). Multivariate li
neare Modelle mit Eingangswert als Kovariate zeigten
signifikante Effekte der Zeit und der Gruppe (p < 0.001)
und für die Lebensqualität auch eine signifikante Interaktion zwischen Zeit und Gruppe (p < 0.001). Die verblin
deten klinischen Ratings zeigten signifikante Unterschie-
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Introduction

Low back pain is the most common reason for patients
to consult a doctor. It is the third common indication for
physical therapies like massages, acupressure, osteopathic treatments, and it is the main reason for sick leave in
western countries [1–3]. The prevalence of lower back
pain is between 25 and 63%, depending on age, type of
job, socioeconomic status, country of origin, and psychological factors. Even up to 40% teenagers have back pain,
and about 58% elderly people struggle with it [1, 4, 5].
Reasons and causes for back pain are diverse: strained or
torn muscles and ligaments, ruptured or displaced discs,
and skeletal irregularities such as hip displacements and
osteoporosis are among them. While gender is not a risk
factor, back pain is more likely with older age. An important protective factor is higher education. Common risk
factors include: more other physical symptoms, higher
job strain, carrying heavy loads, having to stand in the job,
suffering vibrations, and repetitive movements, while sitting and computer work in themselves are no risk factors
[4]. There is a considerable chance of acute low back pain
to become chronic. In a recent cohort study of 605 acute
back pain patients, 32% reported themselves fully recovered after 6 months, and 9% reported a worsening of the
problems or felt the same [6]. About 10% of the patients
with back pain proceed with surgical operation to treat
the pain [7]. The annual direct costs for patients with
chronic back pain are around EUR 3,100 per patient, and
the indirect costs are around EUR 17,600, which makes
chronic back pain one of the main burdens for the health
care system [8, 9], and consequently preventing chronification a prime target. Every effective pain treatment,
treating the cause of the pain, would be a massive benefit
for patients, an important medical progress, and a valuable support for the healthcare system. A noninvasive
treatment, which could be used for self-care, would be
even more valuable and would result in further effectiveness, time, and cost savings.
Power Point therapy (PPT) is such a conservative
treatment system. It is mainly applied for various musculoskeletal pain syndromes and related issues. PPT is based
on the theories of classic acupuncture, neuromuscular reflexology, and systems theoretical approaches like biocybernetics [10–13]. It has been developed after four decades of experience by Mr. Gerhard Egger, an Austrian
therapist, who developed this therapy into a system. Hun-
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dreds of massage and physiotherapists in Europe were
trained to use it, and apply it currently in their practice.
The treatment can be easily learned. It is taught by professional PPT therapists to students and patients for selfapplication in weekend courses, followed by advanced
courses for specialists.
The core hypothesis of the PPT system is that various
pain syndromes, including lower back pain, have its origin, among others, in a functional pelvic obliquity. This
in turn leads to a static imbalance in the posture of the
body. This may result in mechanical strain and possible
spinal nerve irritation that may radiate and thus affect
dermatomes, myotomes, enterotomes, sclerotomes, and
neurotomes of one or more vertebra segments. Therefore,
treating reflex zones for the pelvis would reduce and possibly resolve the functional obliquity, improve the statics,
and thus cure the pain through improved function, according to this theoretical model [14, 15]. In addition,
reflex therapy might be beneficial also in patients with
unknown causes of back pain.
This rationale is supported by outcomes of studies in
reflexology:
Some authors reported that classic reflexology had effects on hemodynamic processes in human and that acupressure reduced pain in back pain patients [3, 16–18].
More recent reviews suggest that reflexology should be
integrated into guidelines for treating back pain, and it
should be used in clinical routine because of its positive
effects [18, 19]. Usually such therapies are not broadly
used in clinical routine, but in contrast, physiotherapy
and analgesics are considered to be the gold standard for
conservative treatment of lower back pain despite conflicting evidence [20]. Surprisingly, no effect was observed when physiotherapy was compared with a sham
neck massage, a walking program, or balneological treatments for lower back pain in single studies [21–23]. In
contrast, acupuncture, yoga, and spinal manipulation
showed significant effects for treating back pain [9, 24,
25]. Evidence from systematic reviews shows that spinal
manipulation has small effects short term, but unclear effects long term [26, 27]. Pharmacotherapies are only evaluated for short-term use up to 3 months and have medium (opiates) to small effects (nonsteroidal anti-inflammatory drugs [NSAIDs], SSRIs, tricyclic antidepressants)
vis-à-vis placebo, and long-term use is neither well researched nor recommended [28]. Exercise therapy and
physiotherapy have medium range effects against waitlist
and treatment as usual, but it is unclear how good the
evidence really is [29].
Various international guidelines suggest conservative
treatments as first-line treatments and deemphasize
pharmacological treatments as first-line intervention
[30–33]. Only in the case of compressed nerves with clinical symptoms and/or positive findings in magnetic reso-
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de zum Behandlungsende (p = 0.05 bis p < 0.0001). Diskussion: Sowohl Physiotherapie als auch PPT verbessern
Patienten mit subakuten Rückenschmerzen deutlich.
PPT ist dabei erfolgreicher und sollte weiter untersucht
werden.

Fig. 1. PPT stimulation areas and treatment
points.

Methods
This study was designed as a randomized, controlled, partly
observer-blinded, monocentric study running in Austria between
2015 and 2016.
Intervention
Power Point Therapy
The therapy introduced in this study, PPT, is based on reflexology. It assumes that various body parts are reflexively connected via segmental-neural interactions and distant innervations
[34]. Thereby, pain sensations might be experienced distally to
the anatomical cause of the pain, for instance as a nerve irritation. But this can also be a way of treatment. Thus, the treatment
has the goal to produce a regulating effect on the pelvis and its
stabilizing muscles to fix a possible functional pelvis obliquity
and the pain resulting from it. First, the therapy system uses a
cream that is applied only on scars, with the aim of increasing
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perfusion in this area. This is, because scars might act as neuromuscular interference factors caused by their tissue due to subchronic inflammation. Second, a small metal stick about 15 cm
in length with a blunt tip like a felt-tip pen (therapy stick) is used
to apply pressure for a couple of seconds on different reflex
points/areas of the pelvis which can be found on the nose, hands,
and feet (Fig. 1).
The total treatment takes about 10 min. In general, this procedure can be, and often is, applied by patients themselves, but in this
trial it was performed by a professional PPT therapist. No side effects, except local pain where pressure is applied, have been reported so far. Thus, this study aims at objectifying and evaluating
the effects of the therapy, but not to investigate the involved mechanisms, which will be part of future studies.
Control
The control group underwent a standard physiotherapy protocol, which is recommended for treatment of lower back pain by the
Austrian School of Physiotherapy, Krems. This protocol contains
10 units at 30 min with active and passive treatment elements. The
active ones are mobilization of the spine to increase the range of
motion, strengthening for static stabilization of the core and various coordination and muscle training exercises, whereas the passive ones are applications of thermal pads, massages including
lymph drainage, electromyostimulation, and application of the
same cream as in the PPT group.
The goal of treatment in the control group was not just to reduce pain, but also to evaluate and treat the causes of pain, and
prevent chronification. Thus, the control treatment is considered
to be optimal from the point of view of current guidelines [35].
Therefore, specific treatments were chosen individually from the
potential range of passive and active treatments, for each patient’s
needs, similar to real-world clinical conditions. The control group
treatment was performed by a professional certified physiotherapist different from the PPT therapist, in order to generate a fair
evaluation.
In addition to these physical treatments, patients of both groups
were allowed to treat peaks of pain autonomously with NSAIDs,
should the need arise, but were asked to use these treatments sparingly, as well as to avoid them 12 h before and after each physical
treatment due to possible examination bias.
Trial Flow
Patients were informed by print media about the opportunity
to participate in the study. Interested persons were informed about
the details of the study at the International Academy of PPT by a
physician specialized in sports medicine. The flow diagram is represented in Figure 2.
The following criteria were assessed:
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nance imaging is a surgical decompression suggested. In
any case, back pain reduces quality of life considerably,
and decreases the level of activities.
Effective therapies, potentially for the cause of the
symptoms, would help patients and could reduce the
massive annual expenses that are paid for treatments of
lower back pain. This situation prompted us to study PPT
therapy as a potentially effective, noninvasive, and costsaving procedure that is amenable to self-care, and, theoretically, addresses some causally underlying problems.
PPT uses blunt needle tips to apply pressure to specific
reflex points on the nose, hand, and feet. PPT has been
used for more than 10 years in treating patients with musculoskeletal problems, especially lower back pain. Subjectively, most of the reports were positive, often even after
a single treatment, and in most cases after the usual series
of 10 treatments of 10 min each. Therefore, the goal of this
study was to evaluate objectively the effectiveness of PPT
in comparison with conventional physiotherapy, as it is
suggested by the guidelines for conservative treatment of
lower back pain. Thus, our study question was: Is it possible to reduce back pain and improve motor function of
the back through pressing pelvis related reflex zones on
the feet, the hand, and the nose?

276 pa�ents with backpain were evaluated to
par�cipate in the study

80 pa�ents with backpain met trial criteria and
were included between 2015 and 2016

Clinical examina�on and
ques�onnaire (t0)

Randomiza�on

˂ 3 days

˂ 3 days

ST group (Standard) allocated: 39

PPT group (Powerpoint therapy)
allocated: 41

1 physiotherapeu�c treatment

1 x Powerpoint therapy
˂ 1 hour

Examina�on (t1): Ques�onn.+tests

9 physiotherapeu�c treatments
within 6 weeks

Inclusion Criteria
The study participants had to have subacute back pain, lasting
less than 3 months, and actual pain level of VAS ≥5 out of 10. Patients had to be between 20 and 70 years, their body mass index
had to be between 18 and 35.
Exclusion Criteria
Patients were excluded from the study if they had had any surgical procedures at the spine at any previous time. Any acute surgical indication also meant exclusion from the study. The patients
were not to use pain killers (NSAIDs, opiates) on a regular basis.
Moreover, any permanent drug treatment was an exclusion criterion.
Diagnostic Procedure and Measurements
If all inclusion and none of the exclusion criteria were fulfilled,
patients were invited to participate in the study. After giving written informed consent at inclusion (t0, baseline), each patient completed a 125-item questionnaire including sociodemographic variables (sex, age, height, weight, education, smoking behavior), compliance evaluation (trust, relationship, satisfaction), medications,
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6 weeks

9 Powerpoint treatments within 6
weeks

Clinical examina�on and
ques�onnaire (t2)
41 Pa�ents evaluated

therapy expectations (measured on a numerical rating scale between 0–10), the Roland-Morris Disability Questionnaire (range:
0–24) [36], the Oswestry Low Back Pain Disability Index (0–100%
disability) [37], The Short-Form 36 questionnaire (0–100% functioning)[38], the Visual Analogue Scale in four positions (moving,
standing, sitting, lying down), the Short-Form McGill Pain Questionnaire (range: 0–45) [39], and the Linton-Halldén (Orebro
Screening) score (range 0–200; scores above 105 indicate patient
at risk) [40, 41]. All validated instruments were used in their current appropriate German version.
The following clinical examinations were performed:
The spine was inspected visually, and pictures were taken. The
level of the spina iliaca superior posterior was compared on the left
and the right side by using a spirit level and a measure tape, with
5 mm difference between the left and the right side considered
asymmetric. The distance between fingers and floor when bending
forward with straight knees was measured with a measure tape.
The presence of pain after pressure on the symphysis was assessed,
and finally the Long-Sit test and Faber test were applied [42, 43].
In addition, the presence of a Trendelenburg sign, and individual
comments were noted. These diagnostic procedures were repeated
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Fig. 2. Trial flow chart of the study including randomization procedure and time intervals.

Clinical examina�on and
ques�onnaire (t2)
39 Pa�ents evaluated

Examina�on (t1): Ques�onn.+tests

sample: mean values of continuous
variables (standard deviation) [median]
at baseline

Variable

Power Point
(n = 41)

Physiotherapy
(n = 39)

Total
(n = 80)

Age, years
Height, cm
Weight, kg
BMI
Expectation (0–10)

44.5 (15.0)
174.8 (9.3)
76.6 (12.1)
25.1 (3.8)
8.5 (2.1)

44.4 (12.3)
174.1 (8.1)
74.7 (14.4)
24.5 (3.7)
8.2 (1.9)

44.4 (13.7) [45]
174.5 (8.7) [175]
75.7 (13.3) [77.5]
24.8 (3.7) [24.9]
8.4 (2.0) [9.5]

after the first treatment (t1) of each patient and after the 10th (final) treatment (t2) after about 5–6 weeks.
Both the testing procedures and the filling in of the questionnaires were performed on site and took about 15 min each.
Outcome Variables and Blinding
The primary outcome variables were the international functional scores (Roland-Morris, Oswestry, Linton-Halldén, McGill)
that have been used to evaluate pain, social and life-quality conditions (SF-36) to compare the score results of t0 to t1 and t2, respectively.
As secondary variables, the clinical parameters assessed blindly by the clinician were used.
After the baseline assessment was completed, patients were
randomized into two treatment groups by using an online tool
based on a random algorithm that creates random numbers sequentially (www.randomizer.org). The study secretary informed
the patients about the treatment group and told them their individual ID. Additionally, they were instructed not to disclose their
treatment group to avoid any unblinding. Thus, allocation blinding was achieved, and doctors and patients were unable to tell
which group the next patient would be allocated to.
Patients received the first treatment within 3 days after inclusion; patients in group PPT received 10 units of PPT as described
above. Patients in group ST received 10 units of standard physiotherapy therapy as described above. Within 1 h after the first treatment, each patient was reevaluated with clinical tests and questionnaires as described above (t1 – after 1st treatment). After the 10th
treatment, usually about 5 weeks after the initial one, each patient
performed all clinical tests and the questionnaire again (t2 – end
of treatment).
When filling in the questionnaires, patients were left to themselves, and the physician conducting the clinical tests was blind to
the assigned conditions of the patients. Thus, the study can be considered observer-blind regarding the clinical outcomes. Blinding
for the self-report questionnaires was obviously impossible, but
patients were given the information that both treatments would be
effective; so, they had no incentive to bias their answers.
Statistical Methods and Analysis
When this study was performed, PPT had never been evaluated
before. Because of the high success rates in anecdotal reports after
this therapy, and assuming a clinically large between-group effect
size, we deemed 40 patients per group sufficient to determine the
effects of the therapy for this study. With such a sample size, a large
clinical effect above d = 0.7 can be detected with reasonable sta
tistical power of at least 80% or higher and a two-sided test at
alpha = 0.05.
Data preparation was performed using Microsoft Excel. For
data analysis, Statistica version 8 was used. Kolmogoroff-Smirnov
tests and graphical analyses were used for evaluation of normal
distribution. Continuous data were analyzed by multivariate linear
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models using baseline scores as covariates and a time factor (posttreatment, follow-up), and interaction terms were appropriate,
time trends in rank order data were analyzed using nonparametric
Friedman analysis. For the categorical data, differences between
the two groups were analyzed using Fisher’s exact test, and Pearson’s χ2 test with Yates’ correction for small cell frequencies. The
level of significance was set at p ≤ 0.05. Analysis was performed as
intention to treat.
The data were submitted as a fully prepared XLS file with group
coding presented as 1 and 2. Hence, the statistical evaluation was
fully blinded. In a first step, the demographical description of the
sample was produced. For the evaluation of the clinical effect, the
target variables were reordered into a repeated measurement format. The potential importance of covariates was tested using correlational analysis. Where appropriate and where variables correlated with outcomes, covariates were included, and the baseline
measurement value was used as a covariate as default. Since all
outcome variables conformed well to preconditions of normality
and homogeneity of variance and were continually scaled, linear
models were applied. Summary variables were used before any single variable effect was tested. Since there were no patients lost to
follow-up, no missing data treatment procedures had to be applied.
This was the first study of PPT, and it was unknown which
measures would be most sensitive. Hence, all patient-documented
functional outcome measures were defined as primary outcomes
in the protocol and investigated simultaneously as a 5-dimensional outcome parameter. Thus, the analysis followed a logic of minimizing capitalization of chance by using general linear models that
corrected for potential baseline differences and the influence of the
correlation of outcomes with baseline values. The analysis estimated effects simultaneously for groups of variables in linear models (i.e., simultaneously the primary functional outcomes together – Roland Morris Disability, Oswestry, McGill, Linton-Halldén;
the quality of life scores together – SF-36 scales; and the continuous clinician-rated outcomes).

Results

Description of the Study Sample
Altogether, 80 patients were included and randomized
into two groups (Fig. 2), 41 into the PPT group, and 39
into the physiotherapy group. The results are presented
in Tables 1 and 2 for continuous and dichotomous or categorical outcomes.
As can be seen from the data, none of these differences
was extreme, testifying to a good success in evenly distributing patients across groups. Significance tests for base-
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Table 1. Demographics of the study

Table 2. Demographics of the study sample: frequency (%) of categorical variables at baseline

Variable

Power Point
(n = 41)

Physiotherapy
(n = 39)

Total
(n = 80)

Female sex

20 (48.8%)

19 (48.7%)

39 (50.0%)

Schooling
Level 2
Level 3
Level 4
Level 5

21 (51.2%)
7 (17.1%)
6 (14.6%)
7 (17.1%)

19 (48.7%)
7 (18.0%)
8 (20.5%)
5 (12.8%)

40 (50.0%)
14 (17.5%)
14 (17.5%)
12 15.0%)

10 (24.4%)

9 (23.1%)

19 (23.7%)

31 (83.8%)
0 (0.0%)
0 (0.0%)
1 (2.7%)
1 (2.7%)
1 (2.7%)
0 (0.0%)
0 (0.0%)
1 (2.7%)
1 (2.7%)
1 (2.7%)

30 (83.3%)
2 (5.6%)
1 (2.8%)
0 (0.0%)
0 (0.0%)
0 (0.0%)
1 (2.7%)
1 (2.7%)
2 (2.7%)
0 (0.0%)
0 (0.0%)

61 (83.6%)
2 (2.7%)
1 (1.4%)
1 (1.4%)
1 (1.4%)
1 (1.4%)
1 (1.4%)
1 (1.4%)
2 (2.7%)
1 (1.4%)
1 (1.4%)

Form of the spine
S shape
Stretched
Kyphosis left
Hyperlordosis
Kyphosis right

24 (30%)
2 (2.5%)
7 (8.7%)
2 (2.5%)
6 (7.5%)

8 (10%)
7 (8.7%)
7 (8.7%)
9 (11.2%)
8 (10%)

32 (40%)
9 (11.2%)
14 (17.5%)
11 (13.7%)
14 (17.5%)

Height of spina illiaca superior
Equal
Left higher
Right higher

3 (3.7%)
14 (17.5%)
24 (30%)

10 (12.5%)
7 (8.7%)
22 (27.5%)

13 (16.5%)
21 (26.2%)
46 (57.5%)

Pain
At rest
When moving
On Pressure
Multiple

6 (7.5%)
6 (7.5%)
1 (1.25%)
25 (31.2%)

8 (10%)
6 (7.5%)
0 (0%)
24 (30%)

14 (17.5%)
12 (15%)
1 (1.25%)
49 (61.2%)

Symphysis painful

41 (51%)

32 (40%)

73 (91.2%)

Medial malleolus symmetry
Symmetric
Asymm. left
Asymm. right

1 (1.25%)
16 (20%)
24 (30%)

6 (7.5%)
17 (21.2%)
16 (20%)

7 (8.7%)
33 (41.2%)
40 (50%)

Faber test positive

25 (31.2%)

27 (33.7%)

52 (65%)

5 (6.2%)

1 (1.2%)

Smoking, yes
Pack years
0
1
3
5
9
10
15
16
20
25
80

Trendelenburg sign positive

6 (7.5%)

Schooling levels: level 1 = no school certificate, level 2 = general school, level 3 = GCSE, level 4 = A-level/high
school, level 5 = university degree.
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By looking at the data of the outcome measure at baseline, one can see that the group is actually quite seriously
suffering, as most SF-36 scales are below the 50% range
and the pain measures are high.
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line demographics are actually discouraged by guidelines,
since randomization and balancing of variables are theoretical concepts [44–46]. Also, all outcome variables were
normally distributed (visual inspection), and evenly distributed across groups. The Linton-Halldén score is higher in the PPT group. Baseline data are given in Table 3.

Table 3. Outcome variables at baseline

Variable

Power Point
(n = 41)

Physiotherapy
(n = 39)

Total
(n = 80)

Roland-Morris Disability
Oswestry Low Back Pain
SF-36 Total
SF-36 Physical Function
SF-36 Role F. Physical
SF-36 Role F. Emotional
SF-36 Energy
SF-36 Emotional Funct.
SF-36 Social Function
SF-36 Pain
SF-36 General Health
McGill Pain Sensory
McGill Pain Affective
McGill Pain Total
Linton-Halldén

8.83 (3.9)
16.74 (3.6)
49.05 (13.3)
63.41 (15.1)
31.10 (37.0)
52.84 (46.5)
49.63 (14.0
42.27 (14.5)
61.28 (25.0)
33.78 (16.6)
58.05 (9.1)
9.90 (5.6)
2.93 (2.5)
12.83 (7.7)
92.12 (19.5)

8.69 (4.5)
18.05 (5.8)
49.88 (15.2)
65.92 (21.2)
30.13 (37.7)
49.57 (48.9)
47.95 (15.9)
41.23 (14.8)
65.06 (23.0)
38.53 (17.7)
60.78 (12.4)
9.97 (5.9)
2.46 (1.9)
12.44 (7.2)
88.49 (24.8) [80.44–96.53]

8.76 (4.2) [8.0]
17.37 (4.8) [16.0]
49.45 (14.2) [49.7]
64.64 (18.2) [65.0]
30.62 (37.1) [0]
51.25 (47.4) [66.7]
48.81 (14.9) [45.0]
41.76 (14.6) [42.0]
63.12 (23.9) [62.5]
36.09 (17.2) [35.0]
59.33 (10.8) [60.0]
9.94 (5.7) [9.0]
2.70 (2.2) [2.0]
12.64 (7.4) [11.5]
90.35 (22.2) [89.0]

Pain when moving (100 mm VAS)
Pain standing (100 mm VAS)
Pain sitting (100 mm VAS)
Pain lying (100 mm VAS)
Pain (average) (100 mm VAS)
Number of medications
Side difference spina iliaca, cm
Finger-floor distance, cm
Medial malleolus asymmetry when sitting, cm

46.8 (24.4)
54.6 (22.0)
58.5 (23.9)
49.9 (26.3)
52.5 (19.3)
1 (0.9)
0.96 (0.42)
16.36 (14.9)
1.08 (0.37)

42.5 (21.7)
50.8 (22.4)
51.9 (23.1)
51.3 (28.5)
49.1 (18.4)
0.64 (0.9)
0.77 (0.58)
15.90 (13.9)
0.92 (0.52)

44.7 (23.1) [50]
52.7 (22.2) [58.5]
55.2 (23.6) [60]
50.6 (27.2) [58]
68.4 (17.7) [52.5]
0.82 (0.92) [1]
0.87 (0.51) [1]
16.14 (14.4) [15]
1.01 (0.45) [1]

Data indicate mean values (standard deviation) [95% confidence interval; median]; upper part: patient reported outcomes at baseline;
lower part: clinician-documented outcomes.
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Table 4. Multivariate analysis of covariance with posttreatment
(after 1st treatment) and end-of-treatment scores as repeated
measurement time factor; baseline scores as predictors across primary outcomes (Roland-Morris, Oswestry, McGill Total and Linton-Halldén scores) omitted

Variable

Wilk’s
lambda

F4/71 p

Group
Time
Time × group interaction

0.717
0.775
0.903

7.01
5.14
1.91

Partial
eta2

<0.00001 0.283
0.001
0.225
0.12
0.097

Table 5. Multivariate analysis of covariance with 1st treatment and

end-of-treatment scores as repeated measurement time factor and
baseline scores as predictors (all predictors significant; data omitted) across the scales of the SF-36

Variable

Wilk’s
lambda

F8/63

p

Group
Time
Time × group interaction

0.617
0.587
0.652

4.88
5.54
4.21

0.0001 0.383
0.00003 0.413
0.0004 0.348
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Statistical Evaluation of the Experimental Design
The results of the statistical tests are presented in Tables 4–6. The unadjusted mean scores and standard deviations together with the univariate p values derived
from the multivariate analyses are presented in Table 7
for all continuous variables. The results for the categorical
clinician-documented outcomes are presented in Table 8.
As can be seen from Table 4, the time by group interaction term was small (partial eta2 = 0.097) and not significant for the functional scores, but large (partial eta2 =
0.348) and significant for the SF-36 scores (Table 5). In
both analyses, the group factor and the time factor were
highly significant, documenting both a large improvement over time (partial eta2 = 0.225 and partial eta2 =
0.413, respectively) and a large difference between groups
(partial eta2 = 0.283 and partial eta2 = 0.383).
The analysis of the continuous variables of the secondary outcomes, clinician rated variables (Table 6), revealed
a highly significant group effect (partial eta2 = 0.37), but
neither a significant time, nor a significant interaction effect.
The analysis of the categorical variables of the secondary outcomes, the clinician rated outcomes, is presented
in Table 8. These variables were assessed for change over

Table 6. Multivariate analysis of covariance with 1st treatment and end-of-treatment scores as repeated measurement time factor and baseline scores as predictors across clinician measured outcomes (number of medications,
average pain (VAS), spina iliaca asymmetry, finger–floor distance)

Variable

Wilk’s lambda

F4/71

p

Partial eta2

Average pain (VAS) baseline
Number of medications baseline
Side asymmetry baseline
Finger–floor distance baseline
Group
Time
Time × group interaction

0.620
0.578
0.813
0.396
0.629
0.959
0.965

10.86
12.90
4.06
27.11
10.42
0.74
0.63

<0.000001
<0.000001
0.005
<0.000001
<0.00001
0.5
0.6

0.379
0.421
0.186
0.604
0.370
0.04
0.03

Fig. 3. Linton-Halldén score at the end of
1st treatment and after the treatment from
multivariate analysis of covariance with
baseline score as covariate.
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were still asymmetric in the malleoli and 14 at the spinae
iliaca superior. Pain was completely gone in 31 of the 41
PPT patients, and in 13 out of 39 physiotherapy patients
(Table 8).
Pain medication was used in the placebo group by 4
patients: 2 patients took 500 mg ibuprofen two times on
1 day each; 1 patient took diclofenac three times on 3 different days, and 1 patient applied diclofenac pain gel two
times on the back. In the PPT group, 1 patient took 100
mg diclofenac one on 1 day.
Discussion

Summary of Findings
This was the first randomized controlled trial of PPT,
a novel treatment for pain using reflex points on the feet,
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time nonparametrically (Friedman analysis), which
showed highly significant changes over time (p < 0.01 –
p < 0.0001). Differences between groups are clearly visible
at the end of the treatment series, when all variables revealed a statistically significantly better outcome for the
PPT group (p < 0.05).
The analysis of the functional scores shows that both
groups improve considerably over time in a parallel fashion, but the PPT group improves more. Figure 3 gives an
example of this time development, showing the LintonHalldén Score.
The analysis of the clinician-documented outcomes
demonstrates the same: both groups improve, but he PPT
group improves more. For instance, only 2 patients in the
PPT group had a still visible asymmetry in the malleoli
and none at the spinae iliaca superior at the end of the
treatment, while in the physiotherapy group 17 patients

Table 7. Results of treatment in outcome variables over time and univariate levels of significance resulting from multivariate analyses of
covariance (Tables 4–6)

Variable

p

After 1st treatment
Power Point
(n = 41)

physiotherapy
(n = 39)

Roland-Morris Disability

6.56 (3.8)
[5.37–7.75]

7.54 (4.3)
[6.13–8.95]

Oswestry

14.46 (3.7)
[13.27–15.65]

SF-36 Physical

p

End of treatment
Power Point
(n = 41)

physiotherapy
(n = 39)

0.04

2.05 (3.3)
[1.01–3.09]

3.23 (3.7)
[2.02–4.43]

0.04

16.95 (5.0)
[15.32–18.58]

0.01

11.15 (2.2)
[10.46–11.84]

12.41 (3.2)
[11.36–13.46]

0.05

73.29 (15.0)
[68.55–78.03]
45.12 (40.0)
[32.37–57.87]
64.23 (44.3)
[50.23–78.22]
63.05 (17.5)
[57.51–68.58]
38.53 (16.7)
[33.25–43.82]
61.89 (22.9)
[54.67–69.11]
44.93 (17.9)
[39.30–50.58]
61.70 (10.4)
[58.42–65.0]
56.59 (15.1)
[51.83–61.36]

66.86 (18.5)
[60.87–72.84]
34.61 (37.4)
[22.48–46.75]
50.43 (49.5)
[34.39–66.47]
51.15 (16.7)
[45.73–56.57]
37.85 (14.5)
[33.15–42.54]
69.87 (21.4)
[62.93–76.81]
39.17 (17.1)
[33.62–44.71]
60.64 (9.5)
[57.57–63.71]
51.32 (16.2)
[46.07–56.58]

0.005

89.27 (16.1)
[84.20–94.34]
82.93 (34.2)
[72.13–93.72]
96.01 (13.1)
[91.87–100.0]
82.68 (15.7)
[77.71–87.65]
30.34 (8.0)
[27.80–32.88]
85.97 (15.1)
[81.21–90.74]
78.54 (21.6)
[71.71–85.36]
57.68 (7.9)
[55.18–60.18]
75.43 (10.5)
[72.10–78.75]

84.93 (12.8)
[80.78–89.10]
69.23 (40.3)
[56.15–82.31]
76.92 (40.6)
[63.77–90.08]
65.70 (16.2)
[60.44–71.0]
33.34 (12.3)
[29.36–37.32]
75.96 (21.3)
[69.04–82.88]
65.32 (21.2)
[58.44–72.20]
59.49 (9.6)
[56.38–62.59]
66.36 (14.5)
[61.68–71.05]

0.4

5.59 (4.4)
[4.57–7.33]
1.92 (2.1)
[1.26–2.59]
7.88 (6.1)
[7.88–5.95]

7.97 (3.9)
[6.69–9.25]
2.23 (1.9)
[1.62–2.84]
10.20 (5.4)
[8.46–11.95]

1.78 (3.0)
[0.84–2.72]
0.39 (1.0)
[0.08–0.70]
2.17 (3.8)
[0.98–3.36]

3.97 (4.5)
[2.51–5.44]
0.61 (1.1)
[0.25–0.98]
4.59 (5.1)
[2.95–6.23]

Linton-Halldén

75.0 (24.9)
[67.14–82.86]

87.77 (23.1)
[80.29–95.25]

0.0007

42.46 (25.8)
[34.30–50.62]

64.33 (28.7)
[55.03–73.64]

0.00001

Average pain (VAS)

38.8 (23.8)
[31.3–46.3]

48.6 (19.6)
[42.3–55.0]

0.002

11.1 (17.0)
[5.7–16.5]

20.7 (20.3)
[14.1–27.3]

0.01

Number of medications

0.80 (0.8)
[0.53–1.07]

0.49 (0.7)
[0.24–0.73]

0.4

0.49 (0.7)
[0.27–0.70]

0.33 (0.6)
[0.13–0.53]

0.9

Side difference, cm

0.22 (0.4)
[0.09–0.35]

0.58 (0.4)
[0.44–0.73]

0.00002

0.0 (0.0)
[–]

0.25 (0.4)
[0.13–0.53]

Finger–floor distance, cm

12.0 (13.5
[7.7–16.2]

15.9 (13.6)
[11.5–20.3]

0.02

5.4 (6.4)
[3.4–7.5]

8.5 (8.6)
[5.7–11.2]

SF-36 Role Physical
SF-36 Role Emotional
SF-36 Energy
SF-36 Emotional Health
SF-36 Social Function
SF-36 Pain
SF-36 General Health
SF-36 Total
Mc Gill Sensory
Mc Gill Affective
Mc Gill Total

0.09
0.1
0.0001
ns
0.06
0.001
0.09
0.005
0.009
0.13
0.03

0.05
0.006
0.00002
0.05
0.01
0.004
ns
0.0008
0.02
0.2
0.01

<0.00001
0.06

nose, and hand, compared with best-practice physiotherapy. Thus, the study had a pragmatic approach, using a
strong active control. Since it was the first study of its
kind, the design did not stipulate a single primary outcome parameter, but used a set of comparable functional
scores and quality of life scores as primary outcomes, as
well as clinical parameters documented by a blinded cli-

nician as secondary outcomes. Patients suffered from
chronic low back pain and had severe problems before
the treatment. Both groups improved statistically and
clinically significantly in the primary outcomes, as seen
by two multivariate analyses of covariance. This was corroborated by the objectively documented clinical measures which were used as secondary outcomes at post-
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Data indicate unadjusted means (standard deviations) [95% confidence intervals]; upper part: patient documented outcomes; lower
part: clinician-documented outcomes.

Table 8. Results of treatment in secondary outcome variables over time: clinician-rated outcomes

After 1st treatment
Power Point

physiotherapy

Form of the spine
S shape
Stretched
Kyphosis left
Hyperlordosis
Kyphosis right

31 (38.7%)
5 (6.2%)
3 (3.7%)
1 (1.2%)
1 (1.2%)

8 (10.0%)
11 (13.7%)
3 (3.7%)
8 (10.0%)
9 (11.2%)

Height of spina illiaca superior
Equal
Left higher
Right higher

31 (38.7%)
2 (2.5%)
8 (10%)

Pain
None
At rest
When moving
On pressure
Multiple

p

p

End of treatment
Power Point

physiotherapy

0.00001

26 (32.5%)
13 (16.25%)
0 (0%)
2 (2.5%)
0 (0%)

14 (17.5%)
15 (18.75%)
3 (3.7%)
1 (1.2%)
6 (7.5%)

0.01

12 (15.0%)
7 (8.7%)
20 (25%)

0.0003

41 (51.2%)
0 (0%)
0 (0%)

25 (31.2%)
6 (7.5%)
8 (10%)

0.0001

15 (18.7%)
5 (6.5%)
8 (10%)
–
13 (16.2%)

9 (11.2%)
2 (2.5%)
5 (6.2%)
–
23 (28.7%)

0.1

31 (38.7%)
4 (5%)
4 (5%)
–
2 (2.5%)

13 (16.2%)
7 (8.7%)
10 (12.5%)
–
9 (11.2%)

0.002

Symphysis painful

22 (27.5%)

27 (33.7%)

0.15

3 (3.75)

12 (15%)

0.007

Medial malleolus symmetry
Symmetric
Asymm. left
Asymm. right

21 (26.2%)
9 (11.2%)
11 (13.7%)

11 (13.7%)
13 (16.2%)
15 (18.7%)

0.11

39 (48.7%)
1 (1.2%)
1 (1.2%)

22 (27.5%)
7 (8.7%)
10 (12.5%)

0.0002

Faber test positive

13 (16.2%)

26 (32.5%)

0.002

3 (3.7%)

9 (11.2%)

0.05

0.08

0

0

naa

Trendelenburg sign positive

3 (3.7%)

0 (0%)

Data are presented as frequencies (%). Significance according to thee univariate Fisher exact test or Pearson χ2 test.
applicable.

treatment. The experimental treatment, PPT, was significantly better than standard treatment: the level of
improvement was generally larger, as testified by significant group differences, and tended to be stronger in the
treated group as documented by a significant interaction
of the time by group interaction in the SF-36 variables
and by significant differences at follow-up in the clinical
variables. Thus, the experimental treatment is better than
best-practice standard physiotherapy. In order to definitely document a stronger effect of the experimental
treatment over standard physiotherapy, a definitive
study should be launched with larger numbers and a
well-chosen single outcome, most likely the Linton-Halldén Score.
Interpretation of the Results
When interpreting these findings, we have to consider that the control group was a strong, active control.
Physiotherapy treatment is considered gold-standard
guideline treatment for chronic low back pain and considered evidence based [29, 33]. It uses mobilization,
movement, and relaxation techniques and has to be
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a

Test not

considered effective. This can be seen in the strong improvement of patients in this group over the time course
of the study, although, strictly speaking, a no-treatment
control would have to be documented in order to definitively prove this. But we can assume that most
chronic patients would not improve to the same degree
naturally during 5 or 6 weeks [47]. Against this background, it is interesting to see that, in addition to the
significant time trend, all analyses show a stronger improvement with PPT that is significantly different from
physiotherapy. For the quality of life scores of the SF36, this results in a significant interaction term of the
multivariate analysis, documenting a differential development of the scores over time. Inspection of the univariate results and the raw scores shows that PPT leads
to better outcomes in all variables. This is specifically
documented by clinician-rated clinical variables that
were assessed by a clinician who was blind to treatment
allocation (Table 8). Even variables that are difficult to
change, such as the shape of the back, clinical testing
signs, and measurable asymmetries show strong change
and significant differences at the end of the treatment.
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Variable

Limitations of the Study
This was the very first randomized controlled trial of
PPT. Therefore, the study has to be considered a pilot. For
a pivotal study, a clearly defined primary outcome would
have been essential. This was not possible, as no previous
experience was able to suggest which outcome would be
the best. Also, the study was not blinded for patients. Patients knew that two active treatments would be compared and since it was impossible to blind the new treatment, it is possible that some reporting bias might have
occurred. Had this been the case, though, we would have
expected that subjective and objective data should di-

Power Point Therapy

verge, which is not the case. Thus, reporting bias is an
unlikely explanation for our data. Moreover, since both
treatments were advertised as active, we doubt that there
was a strong effect of any such bias.
The study was designed as a superiority study. The expected superiority was in general proven, as there were
both significant time and group effects, and the univariate
tests at the end of treatment as well as after the first treatment were generally significant and in favor of the experimental treatment (Table 8). Considering that both
groups started at the same baseline levels and that baseline scores were used as predictors, it is interesting to see
that even after one treatment there is a group difference
that is carrying through to the end. The fact that the interaction term time by group was only significant for the
quality of life scores of the SF-36 shows that both treatments improve patients over time and in parallel, but PPT
is more effective, as the significant group term shows. In
order to definitively demonstrate this, a larger study with
a single outcome is necessary. Using the Linton-Halldén
score as an example, the effect size of the difference at
follow-up was d = 0.47, and it would require 97 patients
per group using this outcome to reach a power goal of
90% or 73 per group to reach a power goal of 80%. Thus,
a pivotal study would likely have to use about 100 patients
per group.
Since this was a first study, we did not install a longterm follow-up and hence cannot say anything about the
sustainability of effects. This is clearly a drawback and
should be remedied in a follow-up study.
Conclusion

Bearing this caveat in mind we conclude that PPT, a
reflexology type of treatment for chronic low back pain,
is a good, safe, inexpensive, and widely available alternative to standard forms of treatment, especially because it
can be used as a self-care method. Our clinical and patient-reported data show that it is at least as effective as
standard physiotherapy, and potentially more effective.
Further research is likely to document superior effects
more stringently. Therefore, this treatment warrants further study.
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Thus, the analysis both in its principal component as
well as in the confluence of data and trends in the secondary analysis suggests that PPT is more effective than
standard physiotherapy.
Is this effect specific for the trigger and reflex points
PPT is using? We do not know. This study was not designed as a mechanistic one and hence no control for the
activity of the reflex points was installed. Judging from
placebo-controlled trials of acupuncture, for instance, it
can be assumed that any type of stimulation will produce
some effect, and it might be difficult to prove specificity
[48]. An individual patient data meta-analysis of acupuncture has shown that these effects are specific, but it
took several very large studies to tease this small specific
effect apart from the generic effects of treatment and
stimulation [49].
However, there are indirect hints as to the specificity
of effects: The fact that the clinical testing points towards
a rebalancing of side asymmetries seems to suggest that
the underlying theory might be in fact correct, which
stipulates that pressing distant reflex points regulate pelvic muscles and thus changes asymmetric pressure on
vertebral muscles. But from a pragmatic point of view,
this question of specificity does not seem to be the most
important one. For patients who are chronic sufferers,
this treatment gives them something that is invaluable:
the option of self-care. This is, because PPT can be applied by patients themselves after a short instruction.
Hence, it has to be considered superior to other types of
treatments that need more complicated, time-consuming, and expensive procedures. Considering the fact that
pharmacological treatments for chronic pain are discouraged by practically all guidelines because of either
potential side effects, as with NSAIDs [50], or the potential for dependence with other substances [51, 52], uncomplicated alternatives such as PPT are most welcome.
Our data show that PPT is effective and uncomplicated,
as we had no dropouts due to adverse events or other
complications. It might therefore be a priority for purchasers and insurers to integrate such a simple and inexpensive treatment into their portfolio.
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