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Abstract
Introduction:  One  of  the  main  symptoms  of  Parkinson’s  disease  is  the  high  incidence  of  falls
occurring due  to  the  decline  of  both  static  and  dynamic  balance.  The  aim  of  this  study  is
to determine  the  effect  of  an  Ai  Chi  programme  designed  to  prevent  falls  in  patients  with
Parkinson’s  disease  by  improving  both  functional  independence  and  perception  of  physical  pain.
Methods:  Fifteen  patients  diagnosed  with  Parkinson’s  disease  (Hoehn  and  Yahr  stages  1—3)  par-
ticipated in  a  10-week  Ai  Chi  programme  consisting  of  30—45-minute  aquatic  exercise  sessions
twice a  week.  The  assessment  measures  used  in  this  study  were  the  pain  visual  analogue  scale
(VAS), the  Tinetti  gait  and  balance  assessment  tool,  and  the  Timed  Get  Up  and  Go  test.
Results:  The  results  were  calculated  by  applying  the  Friedman  test  to  3  related  measurements:
patients  at  baseline,  at  post-treatment  (at  the  end  of  the  10  week  programme)  and  after  one
month of  follow-up.  The  data  obtained  showed  a  significant  improvement  (P  <  .001)  in  scores
for pain  perception,  balance,  and  gait  function  after  the  treatment  programme.  Furthermore,
patients continued  to  show  significant  improvements  and  the  benefits  remained  at  the  one-
month follow-up  visit.
Conclusion:  Ai  Chi  is  a  promising  and  feasible  aquatic  treatment  for  improving  pain  percep-
tion, balance,  and  functional  capacity  in  patients  diagnosed  with  mild  or  moderate  Parkinson’s

disease.
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Efectos  de  un  programa  de  prevención  de  caídas  con  Ai  Chi  acuático  en  pacientes
diagnosticados  de  parkinson

Resumen
Introducción:  Un  síntoma  principal  de  la  enfermedad  de  Parkinson  es  la  alta  incidencia  en
caídas y  deterioro  en  el  equilibrio,  tanto  estático  como  dinámico.  El  objetivo  de  este  estudio  es
determinar el  efecto  de  un  programa  de  entrenamiento  de  Ai  Chi  acuático  sobre  la  prevención
de caídas  en  pacientes  con  Parkinson,  mejorando  su  autonomía  funcional  y  su  percepción  del
dolor físico.
Método:  Quince  pacientes  diagnosticados  de  Parkinson  (Hoehn  y  Yahr,  rango:  1-3)  participaron
en un  programa  de  intervención  de  Ai  Chi  acuático  de  10  semanas  de  duración,  con  sesiones  2
veces por  semana.  Se  emplearon  las  escalas  EVA  de  dolor,  Tinetti  de  equilibrio  y  marcha  y  el
test Get  up  and  Go.
Resultados:  Los  resultados  se  obtuvieron  aplicando  la  prueba  de  Friedman  para  3  muestras
relacionadas,  en  los  pacientes  antes  de  la  terapia,  después  de  la  terapia  y  al  mes  de  la  terapia.
Los datos  obtenidos  mostraron  una  mejoría  significativa  (P  <  0,001)  al  comparar  los  resultados
mostrados en  las  3  mediciones,  donde  los  valores  de  percepción  de  dolor,  equilibrio  y  funcional-
idad en  marcha  han  disminuido  significativamente,  incluso  al  mes  de  finalizar  las  mismas  los
pacientes  seguían  mostrando  mejoría  y  mantenimiento  en  sus  resultados.
Conclusión:  Un  programa  de  Ai  Chi  en  el  agua  parece  ser  un  tratamiento  factible  para  los
pacientes diagnosticados  con  EP  en  un  grado  leve  y  moderado  en  el  tratamiento  del  dolor,
equilibrio y  capacidad  funcional.
© 2015  Sociedad  Española  de  Neurología.  Publicado  por  Elsevier  España,  S.L.U.  Todos  los
derechos reservados.
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Introduction

Parkinson’s  disease  (PD)  is  the  second  most  prevalent  neu-
rodegenerative  disease  in  the  world.  In  Spain,  approximately
120  000  people  have  PD.  It  affects  both  sexes  roughly
equally,  being  slightly  more  common  in  men.  Its  estimated
prevalence,  ranging  from  150  to  200  cases  per  100  000  peo-
ple,  increases  exponentially  between  the  ages  of  65  and
90.  Around  10%  of  patients  develop  symptoms  prematurely
(before  the  age  of  40).1 Gait  disorders  are  a  major  ther-
apeutic  challenge  in  PD2 since  they  involve  a  high  risk  of
falls,  disability,  and  physical  decline.3 Treatment  for  gait
disorders,  especially  in  the  field  of  pharmacotherapy,  has
improved,  and  surgery  has  emerged  as  a  therapeutic  alterna-
tive.  However,  current  treatments  do  not  definitively  solve
gait  and  balance  disorders.4,5

Pain,  another  incapacitating  symptom  of  PD,  is  very  fre-
quently  undiagnosed  in  clinical  practice.6 According  to  the
literature,  patients  in  early  stages  of  the  disease  may  expe-
rience  back  and  neck  pain  due  to  shoulder  girdle  stiffness,
and  leg  pain  resulting  from  restless  leg  syndrome  or  dysto-
nia.  In  advanced  stages,  pain  may  be  caused  by  dyskinesia,
akathisia,  or  off-state  dystonia  (40%),  and  may  be  mus-
culoskeletal,  articular,  or  radicular  (20%).6 Other  types  of
complex  pain  described  by  Moreno  et  al.  include  deep  burn-
ing  or  stabbing  pains  with  tingling  or  itching  sensations
in  poorly-defined  areas  of  the  body,  generally  on  the  side
with  the  most  motor  impairment.  Patients  experience  a  dif-

fuse  sensation  of  tension  and  unease  and  respond  poorly  to
dopaminergic  treatment.6,7 This  central  neuropathic  pain  is
a  primary  symptom  and  is  regarded  as  a  direct  result  of
the  illness  rather  than  being  due  to  any  musculoskeletal
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hanges.6 The  physiopathological  mechanisms  of  this  type
f  pain  in  PD  patients  have  not  been  established.  It  has
een  suggested  that  the  cause  is  dysfunctional  nociceptive
rocessing  in  the  central  nervous  system.  This  is  supported
y  the  decreased  threshold  for  pain  produced  by  heat  stimuli
n  some  of  these  patients.  It  could  also  be  a  change  in  pain
odulation  due  to  the  dopaminergic  deficit  in  the  basal

anglia-thalamocortical  circuits.6

Physical  exercise  is  recommended  for  patients  with  PD
egardless  of  their  state  of  health  or  disease  progression.8

tudies  evaluating  several  types  of  physical  exercise  have
roved  the  benefits  of  exercising  compared  to  other  inter-
entions  that  do  not  include  physical  exercise.9 Some
esearchers  have  suggested  that  the  neuroprotective  effects
f  exercise  may  decrease  the  risk  of  developing  PD  or  slow
own  neurodegeneration.10,11 Although  physical  exercise  is
eceiving  increasing  attention  as  a  therapy  for  PD  patients,
ew  studies  on  clinical  practice  recommendations  have  been
ublished.12 Several  types  of  exercises,  including  tai  chi,
oga,  and  Pilates,  have  been  indicated  for  these  patients.8,13

Hydrotherapy  is  a  physiotherapy  technique  used  as  a
omplementary  treatment  for  several  neurological  and  mus-
uloskeletal  disorders  in  both  adults  and  children.  Although
everal  studies  have  confirmed  the  effectiveness  of  a  num-
er  of  gait  rehabilitation  programmes  in  PD,14,15 few  data
n  the  effects  of  water  exercise  are  available.16,17 However,
he  scientific  evidence  provided  by  these  studies  has  several
ethodological  limitations,  especially  the  lack  of  objective

18
ssessment  techniques. One  therapeutic  option  is  Ai  Chi,
hich  was  created  by  Jun  Konno  in  Japan  in  1996  based  on

ai  chi  and  qi  qong.  In  this  technique,  the  physiotherapist
xplains  and  demonstrates  a  slow,  coordinated  combination
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f  movements  of  the  limbs  and  trunk  which  patients  must
epeat  while  standing  in  a  pool.19,20

The  purpose  of  this  study  is  to  evaluate  the  effects  of  a
0-week  Ai  Chi  programme  on  pain,  balance,  and  functional
apacity  in  patients  diagnosed  with  PD.

atients and  methods

ur  study  lasted  10  weeks  and  was  conducted  at  an  aquatics
entre  where  patients  attended  Ai  Chi  sessions.

We  included  15  patients  from  the  PD  patient  associa-
ion  in  our  town.  Inclusion  criteria  were  as  follows:  patients
iagnosed  with  stage  1—3  PD  (Hoehn  and  Yahr  scale)  who
ere  assessed  at  the  local  health  service,  time  since  diagno-

is  >6  months,  aged  over  40,  without  dementia,  presenting
ndependent  walking  and  unaltered  postural  reflexes,  not
resenting  any  medical  contraindications  for  this  therapy,
nd  receiving  stable  antiparkinsonian  treatment  during  the
tudy  period.  All  patients  were  required  to  sign  an  informed
onsent  form  and  accept  the  rules  for  participating  (regu-
ar  attendance  and  active  participation).  Exclusion  criteria
ere:  lack  of  commitment  to  attending  sessions;  having  a
eurological  disorder  that  may  prevent  patients  from  under-
tanding  verbal  orders,  or  any  other  disorder  that  may  affect
he  results;  cardiac,  gynaecological,  or  dermatological  dis-
ases;  bladder  or  bowel  incontinence;  and  joint  and/or
uscle  lesions  in  the  lower  limbs  affecting  independent
alking.

Our  study  was  approved  by  the  Human  Research  Ethics
ommittee  at  the  hospital  of  the  lead  researcher,  and  all
ubjects  signed  informed  consent  forms  in  compliance  with
he  Declaration  of  Helsinki  before  the  study  started.

ethods

his  clinical  study  was  aimed  at  treating  patients  and
herefore  lacks  a  control  group.  Patients  attended  a  pre-
iminary  meeting,  where  they  were  assessed  out  of  the
ater  for  30—45  minutes  by  an  independent  physiothera-
ist.  We  established  schedules  and  informed  the  participants
egarding  appropriate  clothing  for  the  activity.  Patients  were
ssessed  before  starting  therapy,  after  completing  all  ses-
ions,  and  a  month  after  therapy.  All  participants  were
valuated  during  the  on-phase  (60—90  minutes  after  receiv-
ng  their  antiparkinsonian  drugs).

ssessment

atients  were  initially  asked  to  rate  their  pain  using  the
isual  analogue  scale  (VAS)21 (‘‘I  would  like  you  to  score
our  pain  on  a  10-point  scale,  with  0  meaning  no  pain  and
0  meaning  worst  imaginable  pain,  by  calculating  the  aver-
ge  score  between  the  days  with  the  least  and  the  most
ain’’).  Other  variables  associated  with  pain  were  subse-

uently  scored  from  1  to  5  points  on  a  Likert-type  scale.
hese  variables  were  obtained  by  asking  patients  open  ques-
ions  about  the  characteristics  of  pain  they  deemed  most
elevant.18,19
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The  Tinetti  Test  is  a  very  useful  tool  for  detecting  gait  and
alance  disturbances  in  the  elderly;  higher  scores  indicate
reater  risk  of  falls  or  suspicion  of  gait  disorders.  Frequently
sed  for  functional  assessment,  it  evaluates  balance  and  gait
ased  on  direct  observation  and  uses  numerical  qualifiers  to
ate  the  ability  to  perform  the  specific  actions  that  make  up
he  functional  activity  tested.22,23

For  the  Get-Up  and  Go  Test,  we  recorded  the  time
t  took  each  patient  to  rise  from  a  chair,  walk  3  metres
t  their  normal  pace,  turn  around,  walk  back  to  the
hair,  and  sit  down  again.24 This  test  evaluates  basic
unctional  mobility  and  locomotor  ability  (dynamic  bal-
nce)  in  elderly  patients.  It  is  very  useful  for  assessing
hysical  mobility  in  clinical  practice  as  it  is  simple,
uick,  easy-to-administer,  and  requires  no  special  equip-
ent.
For  aquatic  therapy,  all  the  patients  attended  2  sessions

er  week  for  10  weeks  (20  sessions  in  total).  The  group-based
5-minute  sessions  were  led  by  an  independent  physiother-
pist  specialising  in  aquatic  therapy.

Therapy  took  place  in  a  swimming  pool  measuring
0  ×  6  m  and  110  cm  deep.  Water  temperature  was  30 ◦C
±0.5 ◦C)  and  room  temperature  was  27.5 ◦C  (±1 ◦C).  The
rogramme  was  conducted  in  a  swimming  pool  adapted  for
roups.

Sessions,  with  gradually  increasing  difficulty,  were
lanned  in  advance.  At  the  beginning  of  each  session,
atients  warmed  up  with  a  game,  and  at  the  end  they
ooled  down  with  a  relaxing  activity.  Ai  Chi  was  practised
or  30  minutes  each  session,  and  consisted  of  19  exercises  in

 specific  order.
The  safety  measures  taken  were  similar  to  those  for  any

quatic  activity.
In addition  to  improving  balance  and  reducing  fall  risk,  Ai

hi  also  has  relaxing  and  analgesic  effects  and  is  therefore
ndicated  for  the  general  population.

In  our  study,  Ai  Chi  was  the  independent  variable  and
ain,  quality  of  life,  and  level  of  dependence  were  the
ependent  variables  (qualitative  variables).

An  independent  researcher  performed  the  statistical
nalysis.  We  calculated  means  and  standard  deviations
o  describe  the  characteristics  of  the  study  sample.  The
olmogorov—Smirnov  test  was  applied  to  determine  whether
he  sample  followed  a  normal  distribution.  We  employed
he  t-test  for  paired  samples  to  determine  the  effects  of
i  Chi  on  each  variable.  The  statistical  analysis  was  con-
ucted  using  SPSS  statistical  software  version  19.  Since
ll  data  were  normally  distributed,  the  study  was  com-
leted  using  statistical  parametric  tests.  Fisher’s  exact  test
as  used,  and  P-values  <  .05  were  considered  statistically

ignificant.

esults

ur  sample  included  15  patients:  6  men  (40%)  and  9  women
60%).  Table  1  shows  the  sociodemographic  characteristics

f  the  study  population.

All  participants  adhered  satisfactorily  to  treatment  and
ompleted  all  sessions.  No  incidents  that  might  have  poten-
ially  produced  an  unwanted  effect  on  patients  occurred.
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Table  1  Sociodemographic  characteristics  of  the  study  population.

Variable  Patients  Mean  SD  Mode  Minimum  Maximum

Age  (years) 15  65.87  7.09  60a 54  81
Height 15  163.07  8.336  160  148  177
Weight 15  71.47  14.126  60a 52  100
No. of  children  15  1.93  1.1  2  0  4
Time since  diagnosis  15  6.07  3.035  5  1  14

a There are several modes; the lowest value is indicated.

Table  2  Study  results.
Baseline (95% CI) Post-treatment (95% CI) One month after treatment (95% CI) f P

VAS 5.40 ± 1.639 (4.49—6.31) 4.20 ± 1.014 (3.64—4.76) 4.00 ± 0.845 (3.53—4.47) 20.667 P < .001
Tinetti,  gait 8.60 ± 3.481 (6.67—10.53) 9.47 ± 2.875 (7.87—11.06) 9.47 ± 2.875 (7.87—11.06) 18 P < .001
Tinetti,  balance 11.13 ± 3.563 (9.16—13.11) 11.93 ± 3.081 (10.23—13.64) 12.80 ± 3.098 (11.08—14.52) 37.58 P < .001
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Tinetti,  total 19.73 ± 6.724 (16.01—23.46) 21.40 ± 5.591
Get  Up and Go Test 11.07 ± 2.963 (9.43—12.71) 9.20 ± 3.570

According  to  our  results,  the  intervention  led  to  changes  in
the  study  variables  (Table  2).

We  show  the  results  obtained  after  using  the  Friedman
test  for  3  related  samples:  patients  at  baseline,  patients
after  therapy,  and  patients  after  one  month  of  follow-up.
Distributions  before,  immediately  after,  and  one  month  after
therapy  were  different  (significance  level:  5%).

Discussion

We  aimed  to  analyse  the  effects  of  a  programme  of  aquatic
therapy  in  a  population  of  patients  diagnosed  with  mild  to
moderate  PD  (Hoehn  and  Yahr  stages  1—3).  After  completing
the  intervention,  patients  displayed  evident  improvements
in  functional  mobility  and  pain,  as  shown  by  the  results
obtained  from  the  different  dimensions  that  we  assessed.

Pain,  a  common  symptom  in  PD,  is  associated  with
depression  and  represents  a  predictor  of  poorer  quality  of
life  and  less  autonomy.  However,  despite  being  a  common
symptom  and  the  increasing  number  of  studies  addressing
pain  diagnosis  and  management  in  PD,25—33 pain  is  still  under-
estimated,  underdiagnosed,  and  undertreated.32,33

Chronic  pain  may  be  a  distracting  factor  interfering  with
the  cognitive  functions  required  to  prevent  falls.  Tinetti
et  al.34 and  Stubbs  et  al.35 suggest  an  association  between
pain  and  falls.  Mickle  et  al.36 found  that  the  prevalence  of
foot  pain  was  significantly  higher  in  elderly  patients  show-
ing  greater  fall  rates.  Their  results  are  similar  to  those
reported  by  Stubbs35:  foot  pain  and  chronic  pain  are  2  cru-
cial  risk  factors  that  should  be  considered  when  assessing
these  patients.

Symptoms  of  depression  certainly  coexist  with  pain  in
patients  with  PD28,37,38 and  previous  studies  have  shown  that
depression  is  directly  associated  with  higher  scores  on  pain
assessment  scales.38—40

Lower  scores  on  the  EuroQol-5D  VAS  indicate  lower  risk

of  falls.40 This  conforms  with  the  mean  scores  on  the  VAS
obtained  by  our  sample,  which  are  slightly  lower  than
those  of  the  general  population  according  to  previous  stud-
ies  conducted  in  Spain.41 We  found  statistically  significant
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30—24.50) 22.27 ± 5.405 (19.27—25.26) 21.571 P < .001
2—11.18) 8.67 ± 2.690 (7.18—10.16) 21.256 P < .001

ifferences  between  patients  at  baseline  and  patients  at
ost-treatment  (f  =  −1000,  P  =  .006)  and  between  patients
t  baseline  and  patients  at  one  month  of  follow-up
f  = −1200,  P  =  .001).  Improvements  were  more  marked  one
onth  after  the  intervention.  Therapy  did  not  help  4  of

he  patients,  and  the  results  at  one  month  after  treatment
ere  non-significant.  Scores  have  been  shown  to  decrease
ith  time,  which  makes  this  type  of  therapy  an  adequate

ntervention  for  pain  control  as  it  has  an  immediate  and
ong-lasting  effect.  The  average  difference  between  the  ini-
ial  and  final  assessments  was  1.2  points.  This  difference  is
ot  as  marked  as  in  other  studies,  which  additionally  state
hat  changes  of  2—3  points  are  necessary  to  produce  a  clini-
ally  relevant  effect.  Furthermore,  we  cannot  state  that  this
ecrease  is  due  to  a  reduction  in  lower  limb  pain  or  pain  at
ther  locations.

To  assess  balance,  we  applied  the  two-way  ANOVA.  The
actors  were  the  group  of  15  patients  and  their  scores  (at
aseline,  at  post-treatment,  and  at  one  month).  The  Tinetti
est  for  static  balance  showed  significant  differences  in
ll  patients,  meaning  that  therapy  affected  each  patient
ifferently  (f  =  37.58;  P  <  .001).  We  also  found  significant  dif-
erences  in  scores:  therapy  had  a  positive  influence  on  score
hanges  (f  =  12.98;  P  <  .001).

The  Tinetti  test  is  widely  recommended  for  assessing
otor  abilities  in  the  elderly,  since  it  evaluates  balance  and

ait  on  motor  tasks  used  in  activities  of  daily  living.  Losing
he  ability  to  perform  these  motor  actions  may  lead  to  loss  of
utonomy  and  dependence.42,43 The  extent  of  the  problem,
ts  severity  (quality  of  life,  mortality  rate,  comorbidities,
tc.),  initial  symptom,  social  and  economic  impact,  and  pro-
ression  reflect  the  importance  of  research  and  intervention
n  these  patients.  Further  studies  are  needed.

Hartley44 described  a  patient  with  PD  whose  scores  rose
rom  10  to  17.  However,  this  case  does  not  provide  any
elevant  information  since  the  patient  presented  several
omorbidities  and  the  HY  stage  is  not  indicated.  Park45 used
he  Tinetti  test  in  stroke  patients  and  found  similar  differ-

nces  in  total  scores.  This  author  implemented  a  programme
f  balance  exercises  that  was  comparable  to  Ai  Chi.  We
ound  significant  differences  in  our  sample,  which  suggests
hat  this  type  of  therapy  is  useful  and  effective  for  balance
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nd  can  therefore  be  evaluated  in  randomised  controlled
tudies.

Marinho-Buzelli  et  al.46 conducted  a  systematic  review
n  the  influence  of  aquatic  therapy  on  the  mobility  of
atients  with  neurological  disorders,  including  PD,  and  con-
luded  that  it  significantly  improved  dynamic  balance  and
ait  speed  in  adults.  Other  studies47,48 discuss  patients
ho  showed  significant  improvements  in  postural  stability
fter  implementing  an  aquatic  therapy  programme.  These
atients  experienced  fewer  falls  than  those  undergoing
and-based  interventions.48

According  to  Sai  et  al.,49 the  Timed  Up  and  Go  Test  is  the
est  balance  test  for  predicting  recurrent  fallers.  Whitney
t  al.50 stated  that  elderly  patients  who  take  longer  than
5  seconds  to  complete  the  Timed  Up  and  Go  Test  have  a
igh  risk  of  falls.  Likewise,  poor  performance  in  this  same
est  was  significantly  correlated  with  slow  gait  speed.  Other
tudies51,52 confirm  that  patients  with  PD  display  slower
ait  speed,  shorter  stride  length,  and  reduced  movement
mplitude  across  all  lower  limb  joints  compared  to  healthy
ubjects.

In  our  study,  test  results  showed  significant  differ-
nces  between  baseline  and  post-treatment  scores  (f  =  1033,

 =  .005)  and  between  baseline  and  one  month  follow-up
cores  (f  =  1367,  P  <  .001).  In  2  cases,  however,  therapy  had
o  effect  and  the  results  at  one  month  of  follow-up  were  not
s  relevant.  We  therefore  conclude  that  this  type  of  inter-
ention  is  useful  for  preventing  and  delaying  the  appearance
f  motor  symptoms  in  patients  with  balance  disturbances.
ow  scores  in  this  test  indicate  higher  gait  speed  and  lower
isk  of  falls.

A  cut-off  point  of  14  seconds  in  conducting  the  test  iden-
ifies  patients  with  a  high  risk  of  falls.  Our  patients  were  able
o  complete  the  test  in  less  time;  the  difference  between
aseline  and  post-treatment  values  was  3.05  seconds  (min-
mal  detectable  change).  Ai  Chi  does  not  include  gait
xercises  and,  as  a  result,  pronounced  changes  in  Get-Up
nd  Go  Test  scores  should  not  be  expected.  Nevertheless,
core  changes  in  our  study  were  similar  to  those  reported
y  Volpe48 and  differ  from  those  described  by  Vivas,47 who
ound  no  significant  changes  in  Timed  Up  and  Go  Test  scores
r  symptoms  after  the  intervention.

In  addition,  we  should  consider  the  potential  influence
f  2  determinant  factors  on  the  effect  of  gait  training  pro-
rammes  in  patients  with  PD:  use  of  rhythmic  cues  and
timulation  of  aerobic  metabolism.53 The  first  of  these  fac-
ors  is  known  for  significantly  improving  gait  patterns  in  PD
atients,  whereas  the  second  results  in  longer  stride  length
nd  increased  gait  speed.54 In  our  study,  movements  were
emonstrated  so  that  participants  were  able  to  see  them  and
erform  them  correctly.  Although  session  intensity  was  not
bjectively  assessed,  we  cannot  rule  out  the  presence  of  an
erobic  stimulus  that  was  sufficiently  strong  to  produce  the
ffect  previously  described,  since  session  duration  was  con-
iderable  and  most  of  the  exercises  involved  large  muscle
roups.  We  should  point  out  that  a  water-based  physiother-
py  protocol  for  PD  patients  found  no  significant  changes  in
ait  kinematics.47 The  contents  of  that  programme  differed

rom  our  own  and  the  intervention  time  was  shorter.

In  light  of  the  above,  our  results  suggest  that  water-
ased  physical  exercise  has  a  beneficial  effect  on  some
iomechanical  components  of  gait  pattern  in  patients  with
S.  Pérez-de  la  Cruz  et  al.

D.  Neurologists  should  regard  aquatic  therapy  as  a  valid
ehabilitation  method  when  the  necessary  resources  are
vailable.  Further  randomised  controlled  studies  with  larger
amples  are  needed  to  confirm  these  findings.47

The  positive  progression  of  motor  symptoms  after  water-
ased  exercises  has  been  associated  with  the  performance
f  tasks  based  on  a  rhythmic  pattern  and  constant  postural
ontrol,  which  may  indicate  that  these  benefits  result  from

 learning  process.  In  addition,  the  advantages  of  water-
ased  therapy  (a  pleasant  and  recreational  environment,  a
ider  variety  of  exercises  that  are  easier  to  perform  and

ow-impact  due  to  hydrostatic  pressure  and  buoyancy)  and
he  opportunity  to  work  in  groups  may  have  had  a  positive
mpact  on  patients’  motivation  to  adhere  to  the  programme.

The  warmth  of  the  water  used  during  the  Ai  Chi  sessions
ay  have  had  a  therapeutic  effect  on  such  motor  symp-

oms  as  rigidity  and  postural  instability,  as  other  studies  have
ointed  out.46

The  water-based  training  programme  we  present  here
as  shown  to  have  a  positive  impact  on  adherence  com-
ared  to  other  physical  exercise  programmes  designed  for
atients  with  PD,  as  stated  by  Ellis  et  al.55

The  limitations  of  the  study  design  (mainly  its  small  sam-
le  size  and  lack  of  a control  group)  are  a  weak  point  of  our
nvestigation,  which  may  diminish  the  impact  of  the  benefi-
ial  effects  of  this  water-based  exercise  programme.  These
ffects  can  only  be  extrapolated  to  individuals  similar  to  our
atients;  further  studies  on  this  topic  should  be  conducted.

In  conclusion,  our  results  indicate  that  Ai  Chi  is  a  viable
reatment  for  patients  diagnosed  with  mild  to  moderate  PD.
ur  water-based  exercise  programme  improved  balance  and
uality  of  movement  in  a  group  of  patients.  This  programme
nvolved  tasks  and  motor  actions  that  helped  increase  mus-
le  strength,  motion  range,  and  motor  function,  which  are
irectly  involved  in  functional  mobility.
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