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The effects of the Aqua PT 3-in-1 at 90°F on lumbar
flexion, heart rate and blood pressure
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Abstroct

The purpese of this study was W esnine Uhe eflecis of diy hydoetherapy, dry heal therapy and massage therapy on
heart rare. blood pressure and lembar Hexinn range ol motion wging the Agqua PT Zen- Therapy Byerem
Theivty chvee healthy sdult (24 female, e male ) subjeets careeing from 20 e &0 vears of age. with aomean age of 20
SEATE wars Tested, subjears were placed in o prone position in the Aqua PT for 15 min, at 909F 7 The af pressurs and
2 wyelen por sevomd with g dorsal massage Iome tee glaceal Bald o che oterior border of the seuputue, Pre- and
pi-Treatment heart rate, Dlood pressure and umbar fexion cange of moton were cecorded. The walues were
vampaned oo neo-treacment conrel procedurs which consisted of 15 min o of Iving prone at moom lemperaions
CT2T A rwotailed doest was performed for beast cace, Blood pressury and lumbar Dexica between the treanmen
misnrements wind the cortrel mensurements. Ciress Hexion CUT2 measerementd ane g Bexion V52 measuremoenny
showed o sipnificant increase with the Agun BT geabinent, whereos Qrere was ne significand dilleience in the Tros
Lumbar Flexion measuremenr DPT2-520 Phe hearr rare and bload pressure measurements revealad no significan
change hetween treavmnent el conttal, & 1998 Blsevier Svienee Ireland Lid,
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1. Introduction the United States as well as parts of Burope and
Asin, This maching 4 (he Agqua PT 3-in-1 Ther-

A onew modality in L physical therapy Tield s apy System {Agua PTY The Aqua PT looks like a
currcoily being vsed in g number of clinics across bed that is blanketed by a waterproot harrier and

an acrvlic top canopy that closcs over the paliend
CFie TALBYL The manupy conlains 30 water jels
*Curresponding suthor, Fels 1975 044400 ta - | 7R capable of producing 2+ 11 Tbs of force between 2

SRAING; comm; Dl sosrine e um | i and 1) cveles per second (Fig. 20 The Agua TT
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incorporates three nwedalities. hydrocherapy, heat
and - massape. Hydrolherapy s the waler o
streams pulsatiing on the patient leonsidered DEY
hydrotherapy because the patient &5 protecied by
aowalerpronl membranct The dry heat therapy is
the remperature of wr circulating throughout the
Aqgua PT chamber tthe wiater temperature can be
hested Trom 90 o 108°FY Massape therapy s the
massapge cffect of rhe water jot stroams as thoy
pulsate over the body of the patient.

The dev heat and hydrotherapy modalities are
wir heating agents imeorparaled by the Agua PT
The clfects of heat o a modality results o vasods-
lation of the peripheral areas of the body and will
lead ooa deercase in preload (o the heart, The-
creased preload widl lead 1o decreascd stroke
virlumme and will then lead o increased heart rate,
Thuos, nov chanoes will be seen m blood pressare

20 Adquac Lt el

whoen cxposed (0 inercised  lemperature of the
external environment [1-3],

Also, range of motion (ROM! 15 said o -
crisse afler sxposure Le superiicial heatiog agents,
Llear increases HOM by inocrcusing the case of
elongating elastic structures and therefore, may
decrease muosele spasins which will eleviate pain
and allow for increases 0 ROIM [2.4-58]

Massape  therapy, another modalily  incors
porated by the Agua PU, has not been as inten-
sely stuclicl as 1 i effects oo heart rate and
blood prossure. The majority of the research on
massage, heart rate and blood pressure combined
has focused on massage of localized ceprons of
the beondy, Mussage has been found to inerease
Black] owe (o peripheeal muscles and cause va-
soditation of the vessels involasl, therehy al-
lowing ong to believe that this would decrease
Blowl pressare. The greatest effects of massage
have been found on incroasing ROM. Missapu
has been found to loosen and streteh out elasne
Lissue sbruclures by altering the scar tissue matr,
braaking down inermoleenlar cross links and
clonguting collagen nssue [4.9,10]

As previously stated, heat and massage have
conttasting affcets on the body when used clini-
citlly, The only type of modality that rosemblos
the Agqua PT by combining beat and massage 18
thi: whirlpool, However, the Agua PT s doy heat,
whereas the whirlpool 15 wer hoat, Wot healing
tweartably elicits significantly  hgher cutancous
lissuie stnd musels lemperatuee than doy heating
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at the same level of intensity [3] However, doy
heating, & mueh beller twilered, which pormis
its applicarion ar higher emperatures (5] Thus,
similar degrees of deep tissue heating can be
vlitained wilh Lthe use of cither of the two proces
dures. Llowever, wet heating has been shown o
produce: discomfort and pain, which limits it ap-
plication and deraces from its usefulness [11].

In oeating hands, aonkles, muscles and other
conditions relatively near the skin, higher lemper-
atures can be achieved using superficial heating
modalitics  thydrotherapy, paralfing Fluido-
therapy ™ ). Superficial heating modahues treat a
larger area of the body and the wial amouant of
heat absorbed will be higher [5] Surface heating
modalities are much more effective in producing
clevated  temperaturcs  than ullrasound ar
diathermy at depths of up to 12 cm. A dry
whirlpool {i.e. Fluidotherapy™ ) delivers consider-
ahly more heat than paralfin or hvdrochorapy
because higher temperitures can be tolerited n
a dry environment and are sustained owver the
comitse of the treatment [3) For this rosson il s
believed that a person using the Agua P 5-in-1
Therapy Svstem should be able 1w tolerate a
higher sustained temperature for a longer bime
and therefore exhibil preater ROM withoul wl-
tecting heart rate and blood pressure when com-
pared to physiological changes during a whirlpool
treatinent.

The purpose of this soudy was 1o cxamine the
effects of drv hydrotherapy, dry heat therapy and
massape therapy on heart rate, blood pressure
and lumbar fexion taoge of motion wsing the

Agua PT 3-in-1 Therapy Systen,
2. Methodology

A sample of convenience comprised 3% healthy
volunteers (24 female, nine malel, ages 20-00)
voats okl with a moean apme of 29 years. Aller the
subject had read and signed the informed consent
that had been approved Dy the University of
Massachuzscis Lowell Tnstlutional Roeview Board
{IE.BY, the subjects were randomly assigned to a
control reatment (non-Agua PT or an Aqua PT
frearment,  Tre-  and posl-lreaimenl  muessore.
ments were recorded for the followine varabies:

i JAOT IR D 25

Blowd prossure {BE), heart rate (HR) and lumbar
range of morion (EROML

The subjects had their LEOM measurad using
the Single Inclinemeter method. 'The single Inch
nometer method has been found w0 be a relialle
and valid method of lumbar ROM by Mewton and
Widdell 112 The Single Inclinometer method
has the benefit of being both quick and casy and
provides rescarchers and therapists a unit of mea
sure (degrees) that is understandable and comps-
rable (13-16] The Single Inclinometer method 15
also the recommendid method weed for measur-
ing lumbar ROM by the Amerncan Medical Asso-
cialion (AMAL|17].

The subject stood with heels 15 cm apart. arms
Al sitle. The exmmniner stood behind the subject
and located tho posterior superior ilise spines
(PSIS) on the subject. A skin pencil was used to
rack the horeontal midpoint betaween the spines,
thiz marked the 52 spincus process. AneLher mnark
was made at the 'U'12 spinovs process, This was
ol By first palpating the inferior angles ol the
scapulae and  finding: the horisootal  oidpoiot
berween the angles indicating the spinous proecess
af T7. From the 17 spinous process, each spinous
process below was caudally palpated one at a time
until the T12 spinous process was found and
marked. ‘This was confirmeld by counling the
spinous processes cranially from 52 o T2

Tir bepin the measwement of the LROM, the
inclinomoter was placed oo the 52 marking, With
the subject standing 1n & comboriable pasilion, the
inclinometer was zeroed. Then the subject was
instrucied to ‘Bend forward as far as you can
while keeping your knoeos straight’. The incli-
aometer was held firmly on the 52 marking by the
craminer as the subject moved into Hexion (kg
3} The now moessuremenl was recorded when the
subject reached as far as rthey eoukl fox. The
subject was then instructed to "Come back o a
comforiable standing position’. The inclinometer
wits then held on the T12 marking and the Nexion
mmeasurement was repeated, Une 52 measurement
and onc T12 muessurcment were considered as
one trial, A toral of three trials woere performesd
for each subject. To record the 'L'rue Lumbar
Mexion, the 52 rmeasursment was subiracted from
the 112 measurerment,
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The Aqua PT teeatmenl consistid ol lying prone
aon the Aqua PT bed for 5 aun w allow for
phyvsiwological adjustments. Alter 5 min of acclima-
tion, BP was measured using a sphypmomanumie-
ler and stethoseope and the HR was measuread
for 300 s using the radizt pulse, The canopy was
closed and the Aqua PT was activated Tor ow
Pi-min breatment syete. The Agua PT seltings of
SFE, F oeyeles por second and Foths of pressure
were used throughout the soedy for all subjscrs,
The weatment area was lundled W the subjects
back fronn the plutes] Told o the inferior border
of the seapulac. Al the end of the treatment, the
subject’s HE and BF were immediately measured
and recorded while he oo she temained prone i
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the bed. The subject then stood up and the LECM
nessurements wers tepuatsd. The subject e
rhanked for his or her cooperation and time con
tribution and was scheduled tor the alternative
treatment, The control procedure was wdenical
except that the subject did not recesve an Agua
PT reaimeni. A twoslailed clesl owas osed (o
analyze statistical data.

3. Hesults

Pro- wnd post-trealmoent mensursmaents belwoon
the Aqua P'LU treatment and control subjects were
comparel using g paimsl ten-lailod  close (U3
level of sipnificiunce ). The gross flexion (112 and
L fexion (52 showed significant increases with
the: Agqua PT trearments (Table 13

The gross flexion measurement showed an in
crease in exivn with Agua PT reatmenol by 107
comparad o a decrease in dexion of 187 with no
treatment. The et chanee of meatment com-
parcd Lt non-irealment wis an inerease ol 377
The measurements at 52, tup fexion, showed an
imerease in Hexion with treatment of 277 a5 com
parcd Lo no change with oo trestmenl, resoliing
in et increase of 277

True Lumbar measurements were calculated by
subtiactiong e 52 measurcment from the T2
mensuremaent and by comparing the  reaiment
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results 1o the control results. With the Aqua M0
Lreatment there was a decrease of (087 amd with
the non-treatment there was g docrsuse of L8
iTable 11 The Aqua PI thersfore indicared a net
increase af 19 o True Lombar Spine flexion when
comparsd 0 non-treatment (Fig, 43

The heart rate (HR) and blood pressure (BF)
measuremanls belh revenled nosignilicant chang
between treatment and control Clable 1) Heart
rale decreased by 3.5 bopone with the Agua PT
wreatment compared w a deceease of 3.3 bopom,
wilh comerol subjects. The Systolic BP decreased
by 4.1 mmlfz wich treatment compared looa de-
crease of 2.1 mmHg without treatment, The s
tolic BF increased by 0.2 mmHp with trestoent
and increased by (.6 mmHg with non-treaiment.

4. IMiscnssion

Uhis study was desipned o show the effeotive-
ness of an Aqua P'U meatment at YIFE on lumbar
musele extensibilily as well as detennining the
effects on heart rare and blood prossure: T was
thought thac the combined wse of dry hydrocher-
apy, dry heat therapy and massage therapy of the
Adqua PT wanld prowide a relasing enviromment
for an mdividual. A clinical abjectivie measure of
‘reluxation” s o determune if the muscles of the
palical have been relaxed. It was thought that

aress
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une way o measure eelaxation would be o de-
terine if the muscle lengeh increased aftor trioai-
monl.

The goal of the study was to determine il the
Agua TT had any offect oo the muscle length
extensibility, not to determine the fuactional m-
plications of gaiming increasad range of motion
fROMY within the lumbar spine, By using the
Single Inclinometer method for measuring RO,
it was felt thar che resolls wonld be measurable
and comparable (e statistical analysis and et the
same time be a practical measure sinece it pro-
vides results char are meaningl w the physical
therajst.

[he changes in ROM st owo locations {T1T2 and
S2ay indicaled by the Single Inclinometer proto-
col were used in measuring the fexion of the low
back: the T12 measure s considered o be gross
lurnbar Nexion; and the 52 measure s considered
te be a measure of hip fexion. From these mea-
sures True Lumbar Spine flexion was caleolared
by subtracting the 52 measors from the T2 mea-
sure. The changes in both 112 and 52 proved
significant with p osaloes ol (000 and 04290,
respectively, Functionally speaking, the net gains
i Troe Lumbar ROM dicd nol prove to be sig-
nificant, however, in terms of muscle exrensibility,
the Agua PT prived (o be beneficial in relaxing
and lengthening the erector spinac muscle group,

. B Aqua PT Rx
i Mon-Rx

£

Fig £ A P75 Rswvs non-treatmenl.
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There arises 2 concern when wmeasuring True
Lumbar Spine Hexton. When festng the subjoeis
it was noliced that the subject could have gains in
both the 112 and 52 measvramenis, bur result in
a decrcase in True Dwmbar Hexion. Tlis can
occur if one his a preater increase 1in 52 than in
[12. For sxample, if o subjeal’s pro-trealment
messurements were 1007 for Ti2 and 3P for 52
and his or her post realment measursments wars
110° for T12 and 75° for 82 this would mean that
Lhis subject’s pre-treatment True Lumbar Hexion
would be 50F and post-treatment would be 337
This cxample illusteales that the subject had a
decrease in True Lumbar flexion yer increazed in
BOM for both TI12, gross fexion aml 820 hip
flexion. The authors feel that the separate 112
and 52 measurements give a better perspective on
the extensibility of the muscles of the low back:

An explanation of a groater inerease o T12
than 532 can be explained when one considers the
musculature of the low back amd fakes inlo ac-
comnl where on the back the Agua P'U treatment
was administered, The Adqua PT was sel Lo treal
the area of the back from the gluteal told to the
inferior angle of the scapulac, The T12 measure
is o measure of the musculature of the back
which includes areas above and below the 'T'12
spinous process, which was trearcd by tho Awpi
PT. The 52 measwe isa weasure of the musculs
tare around the sacrum amed the poelvis which
includes the gluteuws muscles and the famsirings
[n chis soudy, the Agqua PT rrealment was admin-
istered, only to the ghoteal fold and chus only
rrearcd the ghiteal muscles and a small portion of
the proximal hamstrings, Considermg this, the
engre length of the humstrings were nol given the
full effects of the Agua P w increase thelr
extensibility and alline (Or greater increases in the
52, hip flexion, ROM. Future research of the
effects of the Agqua PT on hanbar BROM should
apply treatment to the foll length of the ham-
strings aml the creclor spinas: muscles.

The control subjects i our study, those withon!
the Agua L otrealmenl, showed a decrease in
T12 fexion when ving prone for 15 mun. Further
research may ho necded in which the subject s
piaced in the Agua F1 prone but in slight lumbar

et ot Sdanenal o Buack and Moscafosheleaa! Relwobils
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flexion by placing several pillows or a wedge un-
der the waist of lhe subject. In this study the
Aqua P'U has been shown to effect the cxlensibil -
ity of the musele, lowever, it is not known if the
benefits of this modality can alsa be matched o
ereceded by applyving a simple mowst hot pack or
nther comparable modalily. The Agua PT does
mintain constant  environmental parameters
compared with other modalitics. Those parame-
lers imchale lemperature, pulse frequency, travel
speed and pressure all of which may have an
impact co the subject’s Hexibality,

Ag for the effects of the Adqua PT 3-in-1 system
an HRE and BP, it was observed thar there were
no significant changes in either the treatmen or
nom-lreatment proups, I ois thowght thar the 13
min of lying prong was & causalive factor for the
slight decreases observed for HE and systolic BP
TIwas (el thae the Agua PT 3-in-1 did not cause
cnough generalized relaxation o have an clfect
nn BP or HR. Therefore, one can conclude that
the Agua PT 3-in-1 is sals in lerms of its effect
on HR and BP in apparently healthy individals,

This was 2 hascline stedy, performed at 97T
The Agua TT has a lemperatere range  of
SO-104°F. Future studies will repeal the prect
at higher lemperatures. 1t is the opimon of the
researchers thar higher lemperatures will show
increases tn ROM when comparsd Lo Lrealmenl
at 90°F.

A Cenclusion

This study indicated char a 13-min rrealment
with Lhe Agua PT at 90'F significantly mcreaged
gross lumbar fexion (Ti2) rangs ol motion and
on hip flexion (82) range of motion. Alsa, there
was no sipnificant change on True Lumbar fex-
won, hearr rate or blood prossuru.

The Aqua PT 3-in-1 system 15 a new modality
[here 13 a eelatively hiph cost o the Aqua PT, but
it has minimum maintenance, saves personmcl
costs amd amproves stafl productivity, Puiure re-
search will study the offeots of the Agua PT at
Digher temperatures and various pressurcs on s
pects of physiokogy.
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