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Fig.2: Result of comparison between the ouicomes of physiotherapist and PA in
placebo group (n=80)

Due to this result, further tests only included the outcome of the PA to simplify testing
conditions. The significant correlation allows the elimination of one of the method

outcomes.
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4.2. Influence of IRVT on equine muscle tone

The influence of the IRVT on equine muscle tone got tested by measuring the muscle
tone on certain trigger points of different muscle groups (M1, M2, M3 and M4) before
and after applying the infrared-vibration-blanket. The analysis of the before-after
effect was executed by using a paired samples t-test (P < 0.05). The analysis of the
muscle tone showed a significant difference (P=,000; marked green) between before
and after applying the IRVT within all muscle groups of the treated testing group.
Moreover, the investigation about the before-after effect concerning the usage of
IRVT, showed that there is no significant difference (marked orange) within the
placebo group.

Muscle group P-value
(before&after)
Treated group M. brachiocephalicus (M1) | ,000
M. longissimus dorsi (M2) | ,000
M. biceps femoris (M3) ,000
M. semi tendinosus (M4) ,000
Placebo group M. brachiocephalicus (M1) | ,571
M. longissimus dorsi (M2) | ,388
M. biceps femoris (M3) ,074
M. semi tendinosus (M4) ,653

Tab.3: Results of differences between before and after IRVT within all muscle groups
and sample groups (treatment and placebo)

Table 3 shows the significant difference (P=,000; marked green) between before and
after usage of the IRVT on all muscle groups within the treatment group.
Furthermore, it can be seen that there is no significant difference (P= ,074 - ,653;
marked orange) between before and after usage of the IRVT on all muscle groups
within the placebo group.

To sum up, the analysis proved that there is a difference between the muscle tone
before and after the usage of IRVT in the treatment group. The placebo group in turn
did not show any significant difference in muscle tone before and after applying the
IRVT.

4.3. Correlation between left and right concerning IRVT

The correlation between the muscle tone on the left and right side of the equine body
got analysed by using a nonparametric correlation test, precisely, the Spearman’s
rho test (P< 0.05). The muscle tone got measured on the left and right hand side, as
well as before and after applying IRVT. Therefore, it could be tested if the values
differ between left and right and before and after. The result indicates if the balance
between left and right will be influenced by IRVT. Once again, the treatment and the
placebo group were analysed separately.
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- e Equine Pressure
- . physiotherapist | algometer
Treated group | Left and right | Correlation ,730 ,730
before IRVT Coefficient
P-value ,000 ,000
Left and right | Correlation J73 173
after IRVT Coefficient
P-value ,000 ,000
Placebo group | Left and right | Correlation ,812 ,812
before IRVT Coefficient
P-value ,000 ,000
Left and right | Correlation ,796 , 796
after IRVT Coefficient
P-value ,000 ,000

Tab.4: Results of correlation test between left and right before and after IRVT within
treatment (n=76) and placebo (n=17) group

The analysis of the correlation (tab.4) between the left and right hand side proves
that there is a significant correlation (P=,000; market green) between left and right as
well as before and after applying the IRVT in the treatment and placebo group.

5. Discussion
5.1. Methodology and samples

Analysing the chosen methodology and samples used for this study, it can be
mentioned that the sample size was adequate to gain significant results (vide

4. Results). Nevertheless, the methodology needed to be verified by comparing the
outcomes of both methods, PA and assessment of the equine physiotherapist to
allow substantiated predictions. The result of the outcome comparison of both
methods fits the statement that the PA, as well the equine physiotherapist assessed
the muscle tone with the same gradient within the treatment and placebo group,
therefore the two methods do correlate with each other (vide Tab.1+2; fig. 1+2). The
correlation of these two outcomes allows the general statement that the chosen
measurement tools were also adequate.

Moreover, the method of point-by-point exploration instead of flexion testing was
conducted to ensure an objective evaluation. Flexion testing is already known as
examination method from former studies (e.g. Biermann et al., 2013) but was
evaluated as non-fitting method for the current research. The participating equine
physiotherapist stated that flexion testing could already influence the muscle tone
after first examination taken before the usage of IRVT. During flexion testing, several
ligaments, tendons and muscles get stretched, thus affected by the manual
movements of the physiotherapist. Due to this stretching and flexing of the equine
physic, the muscle tone would be influenced by other factors than the IRVT. The
point-by-point exploration in turn, sets small stimuli on certain trigger points which do
not affect the general status of the muscle tone. The applied pressure to these trigger
points does just indicate the PPT and does not have any therapeutically influence on
tendons, ligaments or muscles. In addition, these trigger points were also utilisable
for positioning the PA. Since flexion testing does not take place at one specific
position, by using flexion testing, the PA would not have been as comparable to the
assessment of the physiotherapist as using point-by-point exploration. Whereby, the
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trigger points of the muscles were utilisable for the point-by-point exploration as well

as the PA.
Therefore, the method of point-by-point exploration was used as evaluating tool in

this study.

5.1.1. Evaluating the reaction of horses during assessments

The evaluation of the horses’ reaction to the assessments of the muscle tone, PA
and point-by-point exploration was conducted by interpreting the animals’ body
language and movements. The pressure given by the equine physiotherapist as well
as by the PA got applied until a reaction of the horse was recognised. These
reactions could have been pinned back ears or a movement away from the pressure
(3.4; 3.5). The evaluation of that specific point, when exactly to release the pressure,
was relatively demanding due to the fact that every horse does react differently to the
pressure. The reaction does depend on the horse’s disposition, temperament and
form of the day in addition to its current muscle tone. Therefore, the accuracy of the
outcomes can not be determined as completely objective. Nevertheless, the test
results of the correlation test between the assessment of the PA and physiotherapist
do show significance, which at least affirms an equal interpretation of the horses’
reactions concerning both methods. Consequently, this research did not compare
single muscle tone values but the before-after effect of every horse with each other,
experiencing that every horse possesses its individual status of muscle tone when

resting.
5.1.2. Pressure algometry as measurement tool to evaluate equine muscle tone

Looking at former studies, PA developed to be an objective and non-invasive method
used to measure mechanical nociception in horses (Haussler, 2006). In 2006,
Haussler described PA as a quantitative and repeatable tool for assessing the
presence of musculoskeletal pain in horses. Moreover, in earlier research and clinical
trials, PA showed wide variations in responses between animals (Haussler, 2006; De
Heus, 2010). In 2012, Zimmermann et al suggested that the technique of PA might
be a more useful method for the quantification of intra-individual responses to
treatment rather than a reliable detection of pain response. Sullivan et al. (2008) did
support the usage of PA as an objective tool with which to evaluate the effect of
commonly used but scientifically unproven treatment modalities. Although PA is a
widely used technique for examination of pain thresholds in human medicine
(Nussbaum, 1998; Ohrbach, 1989), the assessment of certain pressure pain
stimulus-response function in animals is demanding due to the difficulty of manually
applying a constant rate of pressure. Neither in human medicine nor in veterinary
medicine, has a standard pressure rate been established (Biermann, 2013). For
humans, pressure rates do vary between 0, 2 and 1 kg/cm2/s (Treede, 2012). In
former studies of horses, a relatively high pressure rate of 10 kg/cm2/s has been
used. This choice was explained by the high number of measurement sites per horse

(Haussler, 2006; Sullivan, 2008).
5.2. The influence of IRVT on equine muscle tone
The study was aiming at investigating if the use of IRVT does have an effect on the

equine muscle tone. Especially the effect of IRVT after first application was of
interest. The research did base on the experimental test of using the IRVT once on
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an adequate sample group (vide 5.1.). The test results do show that there is a
significant difference (P=,000)) between before and after using the IRVT in every
tested muscle group within the treatment group (Tab.3). This difference permits the
statement that the muscle tone is lowered by the single use of IRVT (vide annex 1:
data overview sheet). This result is further supported by the controlling placebo
group, which in turn did not show any significant difference (Tab.3) in muscle tone
between before and after applying the IRVT. The tables 5 and 6 show the example of
the before-after effect within the first muscle M. brachiocephalicus (M1) of the
treatment and placebo group. The PA value indicates the outcome of the pressure
testing, whereas a low value indicates a high muscle tone and vice versa. In table 5 it
can be seen that the muscle tone got lowered after IRVT in almost every sample.
Although, few exceptions can be visibly observed, the result is still scientifically
significant (Tab.3).

Comparison of muscle tone before and after IRVT within M1 (M.
brachiocephalicus) in treatment group
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Fig.3: Diagram of before and after difference in muscle tone in treatment group in M1

Within the placebo group (Tab.6), it can be noticed that the before-after effect is not
as clear as in the treatment group (Tab.5). Looking at table 6, it can even be
apprehended that the muscle tone in few samples did increase after applying IRVT.
The few samples that showed a lowered muscle tone within the placebo group also
only demonstrated a slightly visible change. Again, the result is still significantly
proven as not different (Tab.3). The effect of an increased muscle tone after applying
the IRVT without switching it on could lead to the assumption that the additional
weight and coating of the IR blanket did cause qualm in the horses that made them

tense their muscles.
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Comparison of muscle tone before and after IRVT in placebo
group within M1 (M. brachiocephalicus)

8 1 o before
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Fig.4: Diagram of before and after difference in muscle tone in placebo group in M1

In addition, the treatment group individuals did show several signs and body
language that are known as indicators for relaxation (Williams 2014) such as lowered
necks (vide annex-pic.3), lowered eyelids or even closed eyes (vide annex-pic. 1+2)
as well as the mechanism of intermittent upward patellar fixation (vide annex-pic.
4+5). Most often these signs appeared within the first 6-9 minutes of the IRVT and
continued until some minutes after ending the therapy, which allows the assumption
that the horses did relax during the IRVT. Furthermore, it can be stated that the
increased blood flow and therefore temperature of the equine body, which was
already proven by hhp-home health products (vide 3.3.1. Pic.2) does lead to a
decreased muscle tone. Hence, these research studies are coherent with the
statement of Dickreiter (2010) that IR radiation does increase blood flow, metabolism
and causes a decrease of the muscle tone.

5.3. The influence of IRVT on the left-right balance of the equine muscle tone

Another aim of the research was to investigate if the IRVT does have any impact on
the balance between the left and right hand side of the equine physic, more precisely
the muscle tone. To prove if there is an effect on this balance, a correlation test
between both sides, respectively, before and after applying the IRVT was conducted
(vide annex-tab.11-14). The test results indicate that there is no difference between
the muscle tone on the left and right side concerning before and after IRVT (Tab.4).
Therefore, it can be stated that the IRVT does not influence the balance between left
and right. This test result describes that there was already a correlation between both
sides before using IRVT as well as after. Consequently, it can be stated that the
IRVT does affect both sides of the equine body in the same way, therefore, the
chance of a loss of balance between left and right due to the IRVT equals zero. This
outcome allows the assumption that the setup and array of the IR-vibe aggregates of
the IR blanket are adequate. In addition, this correct setup of the blanket-structure
can be underpinned by the test results of the before-after effect of all muscle groups.
All muscle groups (M1-M4) did show a significant difference (Tab.3) after using the
IRVT, therefore the IR blanket seems to be an appropriate method to give therapy to
the whole equine body.
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In comparison, former studies concerning alternative therapy methods such as
pulsed electromagnetic fields (Biermann, 2013) did only cover specific parts of the
equine body, e.g. thoracic spine. Thus, these methods can only be applied on certain
parts of the body and therefore also just treat these parts. The hhp-home health
products blanket in turn allows a whole-body therapy.

5.4. Future studies

This conducted research already generated significant results. Nonetheless, future
studies could enable even more specific outcomes to investigate if the IRVT by hhp-
home health products has more positive effects on the equine body. The results of
the influence of the IRVT on the equine body (Tab.5+6) did clearly show that the
therapy does effect the muscle tone positively when switched on. The placebo group
in turn, did even show few negative influences when switched off. This result could
lead to a prospective study to prove if the covering of horses with heavy or static
blankets does affect the animals’ wellbeing. The current test result indicates that this
assumption can be made, due to the fact that some horses did experience qualm
during and after being covered with the blanket for 15 minutes (switched off).
Knowing that even non-therapeutic horse winter blankets do already have a certain
weight, a study concerning the influence of heavy blankets on horses™ welfare could
bring interesting results in regard to optimization of horse blankets in general and
further the IRVT.

In addition, further research concerning the long-term effect of the IRVT would be
interesting to investigate if the muscle tone would be set down permanently when
applying the blanket frequently. Moreover, further effects on the equine body caused
by IRVT might be examined. These effects could be increased removal of body fluids
(e.g. lymph fluids) or an optimization of lactate exploitation knowing that these effects
might be traced back to increased blood flow.

Reflecting the used methodology, it can be stated that the muscle tone testing by
using trigger points for the PA as well as checking point for the equine
physiotherapist is adequate. Both testing methods did correlate with each other and
did bring significant results. Therefore, the chosen methodology could be
recommended. Nevertheless, the higher the sample size, the higher the reliability of
the result, hence an increased sample size might be chosen for future research.

6. Conclusion

To conclude the results of the performed research it can be stated that the IRVT by
hhp-home health products does have a positive impact on the equine muscle tone.
The first hypothesis, namely if the IRVT does influence the equine muscle tone after
first application, can be confirmed. The current research did cover the difference of
the muscle tone just before and after applying the therapy without investigating in the
long-term effect of IRVT,; therefore this thesis can be affirmed. Furthermore, the
examination if the muscle tone got lowered by using IRVT, showed also
endorsement. The equine muscle got lowered within all treated horses as well as in
every muscle group. Hence, the single use of the IRVT does lower the muscle tone
significantly.

Also the measurement techniques did bring the same outcome, thus both methods
are verified as reliable and can be seen as appropriate. Concerning the correlation
between left and right, it can be stated that the therapy does not influence the
balance between left and right. Accordingly, the equine body got treated evenly.
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comprising, all hypothesis erected can be affirmed.
6.1. Limitations |

The conducted study was limited in certain ways. The given time frame of 10 weeks

did not enable a long-term study of the influence of the IRVT. Furthermore, the b
number of horses, hence sample size, was limited to 24. A higher number of samples

could have resulted in more valid test results with a higher reliability. Moreover, the

results might have been more reliable if all horses would have been the same age,

trained at same level and in best case educated by the same trainers or riders to ,
exclude influencing factors like training schedules of the animals or equestrian skills

of the riders.

6.2. Recommendations

When developing therapy treatments for horses, research about the animals’
response and reaction is indeed indispensable but difficult to conduct diagnostically
conclusive. The reaction of animals sometimes needs to be more interpreted than
analysed due to the fact that the participants can not express themselves clearly by
telling where the pain is located or when the applied pressure becomes
unacceptable. The current research tried to include these factors and developed
objectively significant results. The test results bring up recommendations about
optimization of the therapy blanket. Although, this study did not aim for it and further,
did not clearly outline any significant results, it can be assumed that the weight and
wearing comfort of the hhp-blanket might get adjusted to the reaction of the placebo
group. More precisely, the placebo group did show few negative reactions in terms of
being covered with the blanket without being switched on. The increased muscle
tone after covering the horses with the switched-off blanket indicated a cause of
uneasiness in these horses. This indisposition might be caused by the weight and
wearing comfort of the blanket, since there have not been any other differences of
the circumstances. On the other hand, did the treated group show a lowered muscle
tone, which proves that the weight and comfort at least do not affect the treatment
pivotally. However, optimized wearing comfort and lighter weight could probably even
increase the positive effect of the blanket.

Focussing on the positive effect on the equine muscle tone after single use, the
company could set an adjusted marketing and sales strategy on the, then, new target
group. Knowing that already one application does have an impact on the horses, the
idea of renting out the product would be an option. By implication, a service of mobile
IRVT treatment might be developed.

Possible future research might bring further optimisation options; therefore, scientific
investigations concerning the effect of the IRVT should be involved in future
marketing and sales procedures.
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Annex
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Algo Left 3 6

Horse

22 Physioc  Right 4 4
Physio  Left 4 4
Algo Right 6 5,8
Algo Left 6,5 6

Horse

23 Physio  Right 5 S
Physio  Left 5 5
Algo Right 2,5 2,8
Algo Left 31 3

Horse

24 Physio  Right 5 5
Physio Left 5 S
Algo Right 35 3,5
Algo Left 3,2 3,5

Annex-Tab. data overview sheet: physio:
value= high muscle tone

Annex 2.
Age and height

Age and height of sample horses:

Mean Age:

Report

Age

Mean N Std. Deviation
12,88 24 6,060

Mean Height:

Report

Height

Mean N Std. Deviation

16542 24 09921

55
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8,8
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low value= low muscle tone; algo: low
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Annex 3.

Statistical results

Correlations
Physiotherapist | Algometer
Correlation Coefficient 1,000 -,844"
Physiotherapist ~ Sig. (2-tailed) . ,000
N 305 305
Spearman's rho , . “
Correlation Coefficient -,844 1,000
Algometer Sig. (2-tailed) ,000 :
N 305 305
Annex-Tab.1: Correlation between physiotherapist and PA in treated group
Correlations
Physiotherapist algometer
Correlation Coefficient 1,000 -,860"
Physiotherapist ~ Sig. (2-tailed) ; ,000
Spearman's rho N 89 50
Correlation Coefficient -,860 1,000
algometer Sig. (2-tailed) ,000 .
N 80 80
Annex-Tab.2: Correlation between physiotherapist and PA in placebo group
Paired Samples Test
df Sig. (2-tailed)
Pair 1 M1before - M1after 37 ,000
Annex-Tab.3: Result of difference test between before and after IRVT within M1
(treated group)
Paired Samples Test
df Sig. (2-tailed)
Pair 1 M2before - M2after 37 ,000

Annex-Tab.4: Result of difference test between before and after IRVT within M2

(treated group)
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Paired Samples Test

df

Sig. (2-tailed)

Pair 1 M3before - M3afier 37 000
Annex-Tab.5: Result of difference test between before and after IRVT within M3
(treated group)
Paired Samples Test
df Sig. (2-tailed)
Pair 1 Mdbefore - Mdafter 37 ,000
Annex-Tab.8: Result of difference test between before and after IRVT within M4
(treated group)
Paired Samples Test
df Sig. (2-tailed)
Pair 1 M1before - M1iafter 8 571
Annex-Tab.7: Result of difference test between before and after IRVT within M1
{placebo group)
Paired Samples Test
df Sig. (2-tailed)
Pair 1 MZ2Zbefore - MZafter g 388
Annex-Tab.8: Result of difference test between before and after IRVT within M2
{placebo group)
Paired Samples Test -
df Sig. (2-tailed)
Pair 1 M3before - M3after 8 ,074

Annex-Tab.9: Resull of difference test between before and after IRVT wzthm M3

{placebo group)
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Paired Samples Test

df Sig. (2-tailed)
Pair 1 Mabefore - M4after 9 ,653
Annex-Tab.10: Result of difference test between before and after IRVT within M4
(placebo group)
Correlations
|ejt_ib_e_fore right before
Correlation Coefficient 1,000 730"
left_before Sig. (2-tailed) i ,000
N 76 76
Spearman's rho _ ) "
Correlation Coefficient ,730 1,000
right_before Sig. (2-tailed) ,000 .
N 76 76

Annex-Tab.11: Result of correlation between left and ri

group)

Correlations

ght before IRVT (treated

Igf_tﬁfjer right_after
Correlation Coefficient 1,000 773"
left_after Sig. (2-tailed) . ,000
N 76 76
Spearman's rho ) , o
Correlation Coefficient 773 1,000
right_after  Sig. (2-tailed) ,000 :
N 76 76
Annex-Tab.12: Result of correlation test between left and right after IRVT (treated
group)
Correlations
right before | left_before
Correlation Coefficient 1,000 812"
right_before Sig. (2-tailed) ; ,000
' N i 17
Spearman's o Correlation Coefficient 8127 1,000
left_before Sig. (2-tailed) ,000 .
N 17 17

Annex-Tab.13: Result of correlation test between righ

group)

t and left before IRVT (placebo
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Correlations

left_after | right after
Correlation Coefficient 1,000 796"
left_after Sig. (2-tailed) : ,000
| N 17 17
Spearmants mo Correlation Coefficient 796" 1,000
right_after  Sig. (2-tailed) ,000 .
N 17 17

Annex-Tab.14: Result of correlation test between right and left after IRVT (placebo
group)

Annex 4.
Pictures

i
N Lo
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Annex-Pic.1: Closed eyes during IRVT (source: author)
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Anhex-Pic.2: Closed eyes duringJIRVT (source: author)
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ered neck during IRVT (source: author)

B
Annex-Pic.4: Intermittent upward patellar fixation during IRVT (sourc

e: author)
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lAnnei:F;ic.S: Intermittent upward

-

patellar fixation during IRVT (source: author)
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