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Geotherapy�is�the�therapeu�c�use�of�clay�materials�which�are�de�ned�as�natural�earths�that�have�
di�erent�minerals�in�their�composi�on.�Objec�ve:�This�work�aimed�to�compare�the�pain,�mobility,�
weight-bearing,�and�func�onal�impairment� in� individuals�with�Knee�Osteoarthri�s�who�had�un-
dergone�two�types�of�physiotherapy�treatments:�the��rst�group�associated�Geotherapy�with�Kine-
siotherapy�(GGK)�and�second�group�associated�Geotherapy�and�Phytotherapy�with�Kinesiotherapy�
(GGFK).�Method:�This�study�was�a�randomized�double-blind�clinical�trial,�which�was�a�ended�by�
25�individuals�of�both�sexes�aged�over�43�years;�they�underwent�10�sessions�las�ng�45�minutes�
each.�The� individuals� performed� the�assessments� to�check� for� pain�by� using�a�visual�analogue�
scale�(VAS);�to�assess�func�onal�mobility,�the�test�d�����h���������(TUG)�test;�to�assess�disability�
and�symptoms,�the�Lequesne�Algofunc�onal�ques�onnaire;�and��nally�the�Nintendo�Wii�Fit®,�to�
measure�weight-bearing�between�members.�Results:�The�results�showed�that�only�the�GGFK�had�
improved�func�onal�mobility.�Both�groups�improved�the�intensity�of�pain�and�symptoms�a�er�the�
interven�on�and�that�improvement�in�GGFK�was�superior�for�symptoms�in�rela�on�to�GGK.�Both�
groups�showed�a�reduc�on�in�the�intensity�of�pain�and�symptoms�a�er�the�interven�on,�and�the�
GGFK�improvement�was�greater�than�the�GGK�for�symptoms�of�Osteoarthri�s�(OA).�Neither�group�
showed�any�improvement�in�weight-bearing.�Conclusion:�It�was�concluded�that�geotherapy�and�
phytotherapy�associated�with�kinesiotherapy�can�be�bene�cial�in�reducing�the�pain�and�func�onal�
�����������������������������������
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Osteoarthri�s�(AO)�of�the�knee�is�a�chro-
nic� rheuma�c� disease� of� an� in�ammatory�
and�degenera�ve�nature�that�a�icts�the�car-
�lage�and�periar�cular�structures,�leading�to�
altera�ons� in� the� joint� structure.1,2� In� Brazil,�
osteoarthri�s�e�ects�approximately�16.2%�of�
the�popula�on,�and�it�is�responsible�for�30�to�
40%� of� all� the� ambulatory� consulta�ons� in�
rheumatology.3� ���� ���������� ���������� �����
�����������������������������������������������
pain�and�physical�disability�in�elderly�pa�en-
ts,�in�addi�on�to�being�the�cause�for�work�di-
sabili�es�in�around�15%�of�the�adult�popula-
�on�in�the�world.4�The�term�most�interna�o-
nally�known�for�this�disease�is�osteoarthri�s,�
which�can�also�be�called:�arthri�s,�arthrosis,�
osteoarthrosis,� degenera�ve� arthropathy,�
and� when� the� knee� joint� is� a�ected� it� is�
��������������������5

The� symptoms� associated�with� osteoar-
thri�s� are:� pain,� joint� rigidity,� crepita�ons,�
deformi�es,�and�func�onal� losses.6�d��������
���� ����� ���� ����������� ��������� ���� ��� ����
regular� prac�ce� of� physical� ac�vity,� which�
causes�weakening�and�muscular�hypotrophy,�
diminishing�one’s�physical� condi�oning,�and�
thus�leading�to�exacerba�on�of�the�pain.7�������
known�that�knee�osteoarthri�s�leads�to�pro-
gressive� func�onal� disability,� which� makes�
kinesiotherapy�essen�al�in�its�treatment,�for�
�����������������������������������������������
his�movement�and�physical� func�on.5� ��� �����
���������������������������������������������-
ment�costs�for�health�systems�in�the�world.5�
Currently,�health�issues�demand�low�cost�me-
dical�models�that�can�assure�the�prac�ces�of�
health�promo�on�and�recovery.8

Many� types� of� treatments� for� knee� os-
teoarthri�s� are� used:� medica�on,� surgery,�
and�physical�therapy.8�Various� forms�of�phy-
sical� therapy� treatments� are� used� for� knee�
osteoarthri�s:� therapeu�c� exercises,� ther-
motherapy,� cryotherapy,� hydrotherapy,� acu-
puncture,� electrotherapy,� ultrasound,� gal-
vanic�current,�and�laser.4,9�Phytotherapy�and�
geotherapy� (clay� therapy)� have� stood� out,�
being�used� in�many�diseases.8,10�Geotherapy�
is�the�therapeu�c�use�of�clays,�which�are�de-
�ned�as�earthy�natural�materials�that�have�in�
their�composi�on�di�erent�types�of�minerals:�
magnesium�and�aluminum�lamellar�silicates,�
quartz,�feldspar,�carbonate�minerals,�metallic�
oxides,�and�calcium.10�Ancient�physicians�like�
Hippocrates,� Avicenna,� Plinius,� and� Galen,�
already�used�therapeu�c�clays�to�treat�indivi-
duals�a�icted�by�rheuma�sm.11�Brazilian�do-
lomite,�a�much-used�type�of�clay�also�known�

and� commercially� registered� as� Gran-White�
(GW),� is�made�up�of�27�minerals,�especially�
����������������������12�When�mixed�with�
hot�water�and� in� contact�with� the� skin,�do-
lomite�creates�perspira�on,�elimina�ng�subs-
tances� such� as� urea,� sodium,� chlorine,� and�
potassium,�ac�va�ng�a�metabolic�exchange.13

Phytotherapy� is� the� applica�on�of� plan-
��� ���� ������ �������� ����������� ����� �����
cura�ve�components� in�the�treatment�of�di-
��������d��� ��������� ��� ���������������������
plants� for� rheuma�c�diseases�has� increased�
in�the�scien��c�community,�mainly�rela�ng�to�
�����������h������,�which�includes�some�60�
��������14�d���h�����������������,�popularly�
known�as�Cat’s�Claw,�is�a�medicinal�plant�na-
�ve�of�tropical�South�America�that�has�been�
frequently�used� in� treatments�of�chronic�in-
�amma�ons,�including�arthri�s.15

2�-��7,9�

This� study� seeks� to� compare� the� pain,�
mobility,�the�bearing�of�weight,�and�func�o-
���� ������� ��� ������������ ����� ����� �������-
thri�s�submi�ed�to�two�types�of�physical�the-
rapy�treatments:�geotherapy�combined�with�
kinesiotherapy,�or�geotherapy�and�phytothe-
rapy�combined�with�kinesiotherapy.

0�7�2�

The�present�study�was�approved�by�the�
Committee�on�Ethics� in�Research�from�the�
Adventist� University� Center� of� São� Pau-
���� ���� ���� ����������� ���� ������������� ���
this� research� signed� a� Free� and� Informed�
Consent�form.

This� is� a� prospec�ve� clinical� test,� ran-
domized� and� double� blind,� in� which� 44�
��������������������������������������������
This�study�was�made�at�the�Policlínica�Univer�
sitária�da�UNASP� (UNASP�Policlinic�Universi-
ty),�in�São�Paulo.

Individuals�were�excluded�from�this�study�
who�had�a� total�or�par�al�prosthesis� in�one�
or�both�knees�or�hips,�uncontrolled�cardiopa-
thies�and�hypertension,�rheumatoid�arthri�s,�
and�neurological�diseases�that�a�ect�locomo-
�on.�Also,�those�who�missed�treatment�two�
or�more��mes�were�excluded�from�this�study.

The� treatment�was�made� twice� a�week,�
totaling� 10� sessions�at� the� from�UNASP� Po-
liclinic�University.�The�par�cipants�were�ran-
domized� into� two� groups� through� a� simple�
����������������������������

The� geotherapy� +� kinesiotherapy� group�
(GK)� received� therapy� with� a� powdered�

dolomite� poul�ce� (300� g� per� individual),�
mixed� with� hot� water,� and� applied� to� the�
knees�for�25�minutes.

The� geotherapy� +� phytotherapy� +� kine-
siotherapy� group� (GPK)� received� therapy�
with� a� powdered� dolomite� poul�ce� (330� g�
per�individual),�mixed�with�h���������������
���� tea� (sachets� of�h�����������������������
��������������������������������������������-
fusion�in�the�propor�on�of�150�g�to�500�ml�of�
water),�with�applica�on�and�dura�on�similar�
to�the��rst�group.�The�applica�on�of�the�do-
lomite�poul�ce�in�both�groups�was�made�hot�
so�as�to�create�perspira�on.

d��� ������� ����� ��������� �� �������-
therapy� program� that� consisted� of� stret-
ching� exercises� for� the� �exor� and� extensor�
hip� and� knee� muscles,� plantar� �exors,� and�
their�strengthening�in�a�closed�kine�c�chain,�
totaling� 10� minutes.� To� �nish� each� ses-
sion,� there�was� a� 10-minute� walking� circuit�
on� mats,� hula� hoops,� stairs,� and� cones� to�
deviate� from,� thus� working� their� coordina-
�on�and�propriocep�on.

The� volunteers�were� ini�ally� asked� data�
such� as� age,� weight,� and� height,� and� then�
a�erwards� were� evaluated� for� pain,� func-
�onal� mobility,� symptoms,� disability,� and�
������������������

To�evaluate� the� body�mass� index� (BMI),�
the� weight� in� kilograms�was� divided� by� the�
square� of� the� height� in� meters.� The� BMI�
values,�according� to�the�World�Health�Orga-
niza�on,�are� classi�ed� into:�BMI�<�20�kg/m2�
(low�weight);�BMI�of�20�to�24.99�kg/m2�(nor-
mal);�BMI�of�25�to�29.99�kg/m2�(overweight),�
and�BMI�≥�30�kg/m2�(obese).16

The� Visual� Analogue� Scale� (VAS)� was�
����� ��� ��������� ���� ������ d���� ����� ������-
ts�of�a�straight�10�cen�meter� line,�on�which�
the� individual�makes� a�mark,� indica�ng� the�
place� that� best� iden��es� his� pain:� close� to�
����������������� ���� ����������������������
pain,�and�close�to�the�end�of�the�line�means�
�����������������17

To� measure� func�onal� mobility,� the� Ti-
med� Up� and� Go� (TUG)� test� was� used.� This�
����� ��������� ��� ���������� ��� �������� ����
�me�spent�by� the� individual� to�get�up� from�
a�chair,�to�walk�three�meters,�and�to�go�back�
���������������������������������d������������
repeated�three��mes�by�the�par�cipant,�and�
the�shortest��me�was�the�one�selected.18

The� symptoms� and� physical� disability�
were� evaluated� by� the� Lequesne� Algofunc-
�onal� Index.� The� index� is� composed� of� 11�
ques�ons,� with� six� about� pain� and� discom-
fort�(one�of�these�especially�for�the�knee�and�
another�for�the�hip),�one�about�the�maximum�
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distance�to�walk,�and�four�di�erent�ques�ons�
for�the�hip�or�knee�on�daily�life�ac�vi�es.�The�
scores�vary�from�0�to�24�(from� li�le� impair-
ment�to�extremely�serious).�In�this�study�only�
the�knee�ques�ons�were�used.19

d�� ��������� ���� �������� ��� ������� ���
the� lower� limbs,� the� Nintendo� Wii� Balance�
Board®�postural�evalua�on�system�was�used.�
The� evaluator� asked� the� pa�ent� to� remove�
his�shoes�and�to�stand�on�a�balance�pla�orm�
(the�Nintendo�Wii�Balance�Board®).�The�sof-
tware�used�was�that�of�the�Wii�Fit�Plus��������
The�pa�ent�remained�with�his�feet�apart,�one�
on�each�side�of�the�pla�orm,�sta�c�and�rela-
xed,�looking�at�a�television�set�at�his�eye�level�
two�meters�away.�The�game�was�started�and,�
once� the� Nintendo�Wii®� ������������� ����
bearing�of�weight�between�the�right�and�le��
lower�limbs,�the�test�was�concluded.20

These�tests�were�applied�before�and�a�er�
the� treatment�by� an� evaluator�who� did�not�
know�which�interven�on�group�the�volunteer�
��������� ���� �������� ���� ������������ ����
made� the� interven�on� nor� the� volunteers�
knew�which�individuals�were�using�phytothe-
rapy�in�their�treatment.

�DWD�DQDO�VLV
The� data� analysis� was� made� using� the�

Graph�Pad�Instat�sta�s�cal�package.�The�data�
is� presented� in� average� ±� standard� devia-
�on.� The� comparisons� between� the� groups�
before�the� interven�on�were�made�with�the�
�����������������d���������������������������
group�a�er�the�interven�ons�were�also�made�
��������������������������d�����������������
the� interven�on� e�ect� between� the� groups�
������������������������� �������������������
In�all�cases,�the�established�descrip�ve�level�
α�was�5%�(α�<�0.05).

5�68�76

Forty-four�(44)�individuals�diagnosed�with�
symptoma�c�knee�osteoarthri�s�were�evalua-
ted.�From�the�study,�6�individuals�were�exclu-
ded,�and�13�abandoned�treatment�during�the�
study,�leaving�thus�25�pa�ents�who�par�cipa-
ted�in�the�interven�on�programs.�The�pa�ents�
who�le��and�did�not�have�their�data�analyzed�
among�the� interven�on�groups�were� sta�s�-
cally�younger�(averaging�50.6�years)�and�with�a�
sta�s�cally�higher�BMI�(32.3�Kg/m2)�(��=�0.02)�
in� rela�on� to� the� volunteers�who� concluded�
the�study.�In�rela�on�to�the�other�evalua�ons,�
only� the� TUG� of� these� volunteers� who� did�
not�par�cipate�in�the�study�had�a�sta�s�cally�
lower�value�(��=�0.03).�The�remaining�evalua-
�ons�had�similar�values.

The� 25� individuals� who� continued� to�
the�end�of�the�work�were�divided�randomly�
by� simple� drawing� into� two� groups:� GK�
(n�=�12),�with�3�males� and�9� females,�and�
GPK�(n�=�13)�with�3�males�and�10�females.�
The� average� for� age,� body�mass,� and� dis-
���������� ��� ��� ���� ������� ��� ���� �������-
�����������������������������������������
as� observed� in� Table� 1.� As� for� the� clinical�
evaluations,� both� groups� showed� similar�
�������������

������������������������������������������
detect�that�both�the�geotherapy�+�kinesio-
therapy� group� (GK)� and� the� geotherapy�+�
phytotherapy�=�kinesiotherapy�group�(GPK)�
obtained�significant�results�in�the�VAS�and�
in�the�Lequesne�Algofunctional�test.

In� the�Timed�Up� and�Go� test,�only� the�
GPK� group� reached� a� statistically� signifi-
������������������������������������������
groups�x�time,�the�GPK�group�obtained�be-
tter� results� in� the� reduction� of� symptoms�
���������������� ����� ��������������� �����-
ding�to�the�Lequesne�index.�Neither�group�
���������������������������������������������
body�weight,�as�shown�in�Table�2.

�,6�866,21

The� results� of� this� study� showed� that�
both� techniques� with� natural� therapeu�c�
���������� ����������� ����� ������������-
py� were� signi�cantly� e�cient� at� reducing�
pain� and� symptoms� associated� with� knee�
osteoarthri�s.

The�GK�group�as�well�as� the�GPK�group�
��������� �������� ��� ��������� ���� ����� ����
symptoms� related� to� knee� osteoarthri�s.�
Matsudo� et� al.� report� that� the� pain� asso-
ciated� with� osteoarthri�s� is� the�main� cau-
se� of� restric�on� of� physical� ac�vity� in� the�
elderly,7� and� according� to� Sanchez� et� al.5�
����������������21�it�can�alter�the�re�ex�mus-
cular� ac�vity,� leading� to� hypotrophy� and�
����������������

As� a� way� to� recover� from� these� altera-
�ons,� one� of� the� proposals� for� the� treat-
ments� was� the� use� of� therapeu�c� exercise�
or� kinesiotherapy.� There� is� evidence� in� the�
literature�that�therapeu�c�exercise�decreases�
joint� pain� and,� in� addi�on,� improves�motor�
func�on.� Kinesiotherapy� can� also� diminish�
the�need�for�arthroplasty�and�intra-joint�knee�
medica�on.22-25

Besides� diminishing� pain,� it� is� also� im-
���������������������������������������������
lower�limbs,�for�it�helps�to�stabilize�the�joint�
and� in�uences� the� quality� of� gait� directly.26�
Crea�ng�treatment�proposals�that�work�the-
se� two� ques�ons� is� essen�al� in� the� control�
and�treatment�of�osteoarthri�s�of�the�knee.2�
The� results� obtained� in� the� Lequesne� index�
indicate� that� such�bene�ts�were� reached� in�
the�GK�group�as�well�as�in�the�GPK�group.19

Both�groups�combined�therapeu�c�exer-
cises� with� the� applica�on� of� dolomite� in�
knees�a�icted�by�osteoarthri�s.�It�is�cons�tu-
ted�mainly�by�Calcium�and�Magnesium,�two�
���������� ����������� ��� ���� ������������
��� �������� �������27,28� For� this� reason,� it� is�

7DEOH����*HQHUDO�FKDUDFWHULVWLFV�RI�WKH�VDPSOH��DYHUD�H�DQG�VWDQGDUG�GHYLDWLRQ��RI�WKH�
�HRWKHUDS����NLQHVLRWKHUDS���UR�S��*.��DQG�RI�WKH��HRWKHUDS����SK�WRWKHUDS����NLQH�
VLRWKHUDS���UR�S��*3.�

*. *3. �

1 �� �� �

0DOHV�)HPDOHV ��� ���� �

��H���HDUV� ���������� ���������� ����

%0,��.��P�� ���������� ���������� ����

BMI:�body�mass�index

7DEOH����5HV�OWV��DYHUD�H�DQG�VWDQGDUG�GHYLDWLRQ�DQG�YDO�H�RI�S��RI�WKH�GLIIHUHQW�FOLQLFDO�
HYDO�DWLRQV�EHW�HHQ�WKH��UR�SV���HRWKHUDS��DQG�NLQHVLRWKHUDS���*.���RU��HRWKHUDS��DORQ��
�LWK�SK�WRWKHUDS��DQG�NLQHVLRWKHUDS���*3.���EHIRUH�DQG�DIWHU�WKH�WUHDWPHQW�SUR�UDP

*. *3. �

%HIRUH �IWHU � %HIRUH �IWHU � *UR�S���7LPH

78*��V� ���������� ��������� ���� ���������� ���������� ����� ����

9�6��FP� ��������� ��������� ����� ��������� ��������� �������� ����

/HT�HVQH ���������� ��������� ���� ���������� ��������� ����� ����

�LIIHUHQFH�LQ�
�HL�KW�EHDULQ�����

��������� ��������� ���� ���������� ��������� ���� ����

TUG:�d��������������;�s:�seconds;�VAS:�visual�analogue�scale;�cm:�cen�meters
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probable�that�its�use�helped�to�a�enuate�the�
osteoarthri�c�symptoms.

In� this� study,�h�������������was�used�by�
one�of�the�groups�(GPK).�It�was�applied�topi-
cally,�but�other�studies�use�cat’s�claw�orally,�
through�the�inges�on�of�pills�and�also�its�ex-
������8,15,29

As�osteoarthri�s�has�a�chronic�in�amma-
tory� character,� some� mediators� may� be� in-
creased�and�par�cipa�ng�ac�vely�in�the�des-
truc�on� of� car�lage� and� other� periar�cular�
�����������30-34�For�this�reason�it�was�decided�
�������h�������������in�one�of�the�groups,�for�
it�has�the�capacity�to�inhibit�the�molecular�ef-
fects�of�TNF-a�(tumor�necrosis� factor-a)�and�
of�NF-kB�(nuclear�factor�NF-kappaB).�It� is�an�
e�cient� eliminator� of� free� radicals� such� as�
DPPH� (l-diphenyl-2-picrilhydrazyl),� and� also�
shows�discreet�inhibi�ng�e�ects�on�cyclooxi-
genase-1�and�on�cyclooxigenase-2�(Cox-1�and�
Cox-2).8,35-40�Thus,�it�is�possible�to�say�that�its�
use�is�e�ec�ve�in�trea�ng�the�physiopatholo-
gical�mechanism�of�knee�osteoarthri�s.�This�
may�have�contributed�to�the�GPK�group�ob-
taining�more�sa�sfactory�results�than�the�GK�
group� in� rela�on� to� reduc�on�of� symptoms�
seen�in�the�Lequesne�index.

Mobility,�a�factor�evaluated�in�this�study,�
was� improved�only� in�the�GPK�group,�corro-
bora�ng�the��ndings�of�the�Lequesne�index.�
Although� the� GPK� did� not� improve� sta�s�-
cally,� clinically� it�may� have� been� important,�
for�the��me�before�the�treatment�was�more�
than�14�seconds,�which�is�a�strong� indicator�
for� the� risk� of� falling.� However,� a�er� treat-
ment,� �me� was� reduced� to� 12.1� ±� 3.0� se-
conds,�and�could,�in�that�way,�have�reduced�
the� pa�ents’� risk� of� falling.� Nevertheless,�
neither�of�the�groups�reached�a�value�of�≤�10�
seconds,�interpreted�as�normal.41,42�This�non-
decrease�shows�how�much�osteoarthri�s�can�
interfere�with�the�func�onal�mobility�of�indi-
viduals�a�icted�by�this�disease.

Although� the� GK� group� improved� the�
weight�bearing�of�the�limbs,�the�results�rela-
�ve�to�this�evalua�on�made�through�the�Wii�
Fit®�were�not� sta�s�cally� signi�cant.�Maybe�
this� result� is� related� to� the� BMI,�which�was�
higher� in� the� phytotherapy� group.� Vascon-
������ ��� ���43� men�on� that� overweight� pa-
�ents�with�knee�osteoarthri�s� tend� to�have�
more� di�culty� in� performing� ac�vi�es� that�
demand�moving�and�carrying�weight�on� the�
a�icted�joints.

The�results�of�this�study�were�favorable�to�
the�use�of�natural�resources�such�as�clay�and�
phytotherapy� combined� with� kinesiothera-
py,�however,�it�is�believed�that�other�studies�
with�larger�samples�should�be�made�to�be�er�

understand�the�e�ects�of�each�one�of�these�
resources,�especially�the�use�of�h�����������
���.�Experimental�laboratory�studies�are�desi-
rable�to�con�rm�the�bene�ts�of�clay�as�well�as�
���h�������������.�It�is�also�noteworthy�that�
if�all�the�volunteers�evaluated�ini�ally�in�the�
study� had� par�cipated� in� the� interven�ons�
as�well�as�in�the��nal�evalua�ons,�the�results�
would�probably�have�been�di�erent,�for�the�
group�that�le��was�younger�and�with�greater�
func�onal� mobility,� however,� with� a� higher�
body�mass�index�than�the�group�that�par�ci-
pated�in�all�the�stages�of�the�study.

�������������������������������������-
ces�to�other�tradi�onal�studies�may�also�pro-
vide�new�ways�to�choose�more�e�cient�and�
����������� ���������� ���� ���� ���������� ���
osteoarthri�s.

�21��86,21

The�results�of�this�study�indicate�that�in-
dividuals�with�knee�osteoarthri�s�submi�ed�
to�geotherapy�treatment�combined�with�phy-
totherapy�and�kinesiotherapy�or�geotherapy�
combined�only�with�kinesiotherapy�can�see�a�
reduc�on�of�pain�and�improvement�of�func-
�onality.�However,�the�group�that�used�phy-
totherapy� obtained� be�er� results� than� the�
group�without�phytotherapy.�The�group�that�
used� phytotherapy� showed� improvement� in�
func�onal� mobility,� but� this� improvement�
was� not� any� greater� than� the� other� group.�
Neither�group�showed�any�signi�cant�impro-
vement�as�to�carrying�weight�on�foot.
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