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Abstract
Objective:  To  evaluate  the  effect  of  vaginal  palpation,  vaginal  palpation  associated  with  pos-
terior pelvic  tilt,  and  intravaginal  electrical  stimulation  in  facilitating  voluntary  contraction  of
the pelvic  floor  muscles  in  women.
Methods:  A  randomized  controlled  trial  in  which  132  women  with  pelvic  floor  muscles  function
graded at  0  or  1  using  the  Modified  Oxford  Scale  were  randomized  into  four  groups:  vaginal
palpation (n  =  33);  vaginal  palpation  with  posterior  pelvic  tilt  (n  =  33);  intravaginal  electrical

stimulation  (n  =  33)  and  a  control  group  (n  =  33)  that  only  received  verbal  instructions.  The
primary outcome  was  evaluated  by  the  Modified  Oxford  Scale  and  the  secondary  using  the
ICIQ-UI-SF.  The  assessment  was  performed  at  baseline  with  follow-up  assessment  after  eight
weeks.
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Results  A  total  of  69.7%  of  the  women  from  posterior  pelvic  tilt;  63.6%  from  vaginal  palpa-
tion; 33.3%  from  intravaginal  electrical  stimulation;  and  18.2%  from  control  group  (p  <  0.001)
were able  to  attain  Modified  Oxford  Scale  greater  than  or  equal  to  2  after  eight  weeks.  In
comparison  with  control  group,  the  posterior  pelvic  tilt  (OR  =  10.35;  95%  CI  =  3.26---32.84)  and
vaginal palpation  (OR  =  7.87;  95%  CI  =  2.53---24.47)  had  the  most  significant  improvement  as
opposed to  intravaginal  electrical  stimulation  (OR  =  2.25;  95%  CI  =  0.72---7.06).  There  was  signif-
icant improvement  among  all  of  the  groups  in  UI.  The  largest  changes  respectively  were  noted
in the  vaginal  palpation,  posterior  pelvic  tilt,  intravaginal  electrical  stimulation  and  control
group. There  were  no  reports  of  adverse  effects.
Conclusion:  Vaginal  palpation  with  posterior  pelvic  tilt  and  vaginal  palpation  were  more  effec-
tive interventions  to  facilitate  pelvic  floor  muscles  contraction  when  compared  with  intravaginal
electrical  stimulation  and  controls.  Vaginal  palpation  was  the  most  effective  in  improving  uri-
nary incontinence.

Clinical  Trials  Identifier:  ClinicalTrial.gov:  NCT02062242.
© 2018  Associação  Brasileira  de  Pesquisa  e  Pós-Graduação  em  Fisioterapia.  Published  by  Elsevier
Editora Ltda.  All  rights  reserved.
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elvic  floor  muscle  training  (PFMT)  plays  an  essential  role
n  the  treatment  of  various  pelvic  floor  dysfunctions.1 The
ighest  level  of  evidence  has  been  related  to  treatment  for
rinary  incontinence.2 Only  women  who  are  able  to  prop-
rly  contract  the  pelvic  floor  muscles  (PFM)  are  eligible  for
FM  training,3 but  the  prevalence  of  women  unable  to  con-
ract  PFM  appears  to  be  high.4,5 Two  studies  have  indicated

 prevalence  of  30%---40%  of  women  who  were  unable  to
erform  a  proper  voluntary  PFM  contraction.4,5 Tibaek  and
ehlendorff6 also  found  that  70%  of  women  with  pelvic  floor
ysfunction  were  unable  to  correctly  perform  a  voluntary
FM  contraction.

Clinically,  a  correct  PFM  contraction  is  felt  during  vaginal
alpation  as  compression  and  elevation  of  the  examiner’s
ngers.7 However,  there  is  no  consensus  as  to  the  best
ethod  to  facilitate  voluntary  PFM  contraction  in  women
ho  have  difficulty  in  performing  this  task.  Different  meth-
ds  such  as  biofeedback  are  recommended  in  the  literature.
iofeedback  is  considered  an  adjunct  to  training  that  might
elp  the  patient  be  more  aware  of  muscle  function.8 Accord-
ng  to  Bø  and  Morkved,9 electrical  stimulation  and  vaginal
alpation  can  be  also  used  to  facilitate  a  PFM  contraction.

To  date,  there  is  no  randomized  controlled  trial  (RCT)
hose  primary  objective  was  to  investigate  the  effective-
ess  of  methods  to  facilitate  a  voluntary  PFM  contraction
n  women  not  able  to  perform  a  voluntary  PFM  contrac-
ion.  Therefore,  the  primary  objective  of  this  trial  was  to
ssess  the  effect  of  vaginal  palpation  (PG),  vaginal  palpation
ssociated  with  posterior  pelvic  tilt  (PTG),  and  intravaginal
lectrical  stimulation  (ESG)  compared  to  a  control  group
CG).  Our  secondary  objective  was  to  assess  the  effect  of
hese  interventions  on  urinary  incontinence  and  their  impact
n  quality  of  life.
ethods

his  is  a  randomized  controlled  trial  conducted  at  the
ehabilitation  Center  of  Clinical  Hospital  of  the  Ribeirão

t
(
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reto  Medical  School  at  the  Universidade  de  São  Paulo
CER-HCFMRP-USP),  Brazil.  This  trial  was  ethically  approved
y  the  Research  Ethics  Committee  of  Clinical  Hospital  of
he  Ribeirão  Preto  Medical  School  at  the  Universidade  de
ão  Paulo  (USP),  Ribeirão  Preto,  SP,  Brazil  (HCRP  Process
o.  1918/2013)  and  it  was  registered  at  ClinicalTrials.gov
NCT02062242).  All  those  who  agreed  to  participate  signed

 Consent  Form.

articipants

ecruitment  was  done  verbally  among  women  routinely
eferred  to  the  Physical  Therapy  Service  of  CER-HCFMRP-USP
or  physical  therapy  treatment  of  pelvic  floor  dysfunctions.
he  research  assistant  who  recruited  the  participants  was
linded  to  the  treatment  allocation.  Women,  who  were
lder  than  18  years  of  age,  with  PFM  function  graded  at

 or  1  by  the  Modified  Oxford  Scale  (MOS)  for  pelvic  floor
uscle  strength,  were  considered  eligible.  Patients  with

eurological  diseases,  symptoms  of  vaginal  or  urinary  tract
nfections,  pelvic  organ  prolapse  ≥  stage  2,  suspected  or
onfirmed  pregnancy,  or  cognitive  impairment  that  would
inder  or  affect  the  procedures  were  excluded.  The  women
ho  did  not  meet  the  inclusion  criteria  also  received  care
ccording  to  the  institution’s  protocol.

nterventions

ll  of  the  interventions  were  conducted  by  the  same  phys-
cal  therapist  (ECLMV),  who  had  17  years  of  experience  in
omen’s  health  physical  therapy  and  who  had  no  contact
ith  the  assessments  and  their  results.  Women  who  were
nable  to  perform  voluntary  PFM  contraction,  verified  by
idigital  vaginal  palpation  (i.e.,  with  PFM  function  graded
t  0  or  1  by  the  MOS),  were  randomly  allocated  to  one  of
he  four  groups:  electrical  stimulation  group  (ESG),  palpa-

ion  group  (PG),  palpation  with  posterior  pelvic  tilt  group
PTG)  and  control  group  (CG),  defined  as  follows:

Electrical  stimulation  group  (ESG):  were  composed  of
omen  who  received  intravaginal  electrical  stimulation.
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The  subjects  were  positioned  in  supine  with  the  lower  limbs
extended.  The  Dualpex  961  and  urogynecological  electrode
(19  cm  long  and  2  cm  wide),  both  from  Quark

®
,  were  used  for

treatment.  The  equipment  was  calibrated.  The  current  used
was  symmetrical  biphasic,  rectangular  pulse,  and  the  stim-
ulation  parameters  were:  frequency  of  50  Hz,  pulse  time  of
200  ms,  contraction  time  (Ton)  of  5  s,  relaxation  time  (Toff)
of  10  s,  and  current  intensity  defined  by  the  motor  threshold
and  adjusted  according  to  the  occurrence  of  accommoda-
tion.  Total  stimulation  time  was  20  min.10,11 The  women
were  instructed  not  to  voluntarily  contract  their  PFM  while
they  were  receiving  the  electrical  stimulation.

Palpation  group  (PG): PG  was  composed  of  women  who
received  vaginal  palpation.  The  participants  were  placed
in  a  supine  position,  with  the  lower  limbs  flexed  and  feet
resting  on  the  stretcher.  The  examiner  performed  bidigital
vaginal  palpation  in  order  to  provide  proprioceptive  stim-
ulation  and  to  feel  the  requested  PFM  contraction,  using
the  command:  ‘‘Squeeze  around  my  fingers  and  lift  your
PFM  as  if  you  were  trying  not  to  urinate’’.  The  protocol
consisted  of  three  series  of  ten  contractions  each  held  for
6  s,  followed  by  a  rest  period  of  6  s  between  each  contrac-
tion.  At  the  end  of  each  series,  six  quick  contractions  were
requested.  Vaginal  palpation  was  maintained  throughout  the
sequence  to  ensure  contractions.  The  PFM  training  protocol
was  described  by  Bø  et  al.10

Palpation  with  posterior  pelvic  tilt  (PTG):  This  interven-

tion  consisted  of  vaginal  palpation  associated  with  posterior
pelvic  tilt.  The  participant’s  position  and  the  protocol  were
identical  to  PG,10 except  that  the  patient  was  asked  to  per-
form  a  posterior  pelvic  tilt  movement  during  their  trial  to
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Lost  to  follow-up
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Figure  1  Flowchart  of  the  4  patient  groups  included  and  analyze
facilitating voluntary  pelvic  floor  muscle  contractions  in  women.
393

o  a  PFM  contractions.  Control  of  the  pelvic  position  was
bserved  visually  by  the  physical  therapist  who  applied  the
nterventions.

Control  group  (CG):  The  participants  were  instructed
nly  once  to  execute  the  PFM  contractions  daily  at  home,
ollowing  the  protocol  of  three  series  of  10  contractions
eld  for  6  s,  with  a  rest  period  of  6  s  between  each  contrac-
ion.  Between  each  series,  they  were  told  to  do  six  quick
ontractions.

The  ESG,  PG  and  PTG  participants  were  not  instructed
o  perform  any  training  at  home.  They  were  seen  individ-
ally  once  each  week  for  treatment,  and  the  assessment
as  performed  at  baseline  with  follow-up  assessment  right
fter  eight  weeks.  The  CG  participants  did  not  receive  any
upervision  other  than  the  instructions  on  the  first  day,  did
ot  have  any  contact  with  the  physical  therapist  after  the
rst  instruction/session  and  were  also  reassessed  after  eight
eeks.

After  the  RCT  follow-up  period,  the  participants  were
ffered  other  treatment  options,  based  on  their  need.

utcomes

he  assessments  were  performed  at  baseline  and  right  after
ight  weeks  in  all  groups.  The  data  collection  methods
ere  the  same  for  all  of  the  women.  The  assessments
ere  all  performed  by  the  same  trained  physical  thera-
ist  (FIA),  with  12  years  of  experience  in  women’s  health

hysical  therapy,  not  involved  with  any  other  part  of  the
esearch.

Excluded (n=206)
Modified  Oxford  Scale  greater
than  or  equal  to 2  (n=202)

Neurolog ical p athology (n=3)
Pregnant Women (n=1)

ility (n=340)

(n=134)

PTG (n=34) CG (n=33)

Lost  tofollow-up
n=1 (droppedout)

lossof contact

Analyzed (n=33) Analyzed (n=33)

d  in  the  study  to  determine  the  effects  of  3  interventions  in
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rimary  outcome  measure

ssessment  of  voluntary  PFM  contraction  capacity
FM  contraction  capacity  was  assessed  through  bidigital
aginal  palpation.12 All  women  received  individual  verbal
nstructions  about  female  anatomy,  pelvic  floor  functions,
s  well  as  how  to  perform  a  correct  PFM  contraction.  They
ere  then  placed  in  supine  position  with  knees  and  hips  in

 flexed  and  abducted  position,  and  with  their  feet  on  a
ench.  Participants  were  instructed  to  breathe  normally  and
he  examiner  then  carefully  inserted  the  index  and  middle
ngers  into  the  vaginal  canal.  Participants  were  told  to  per-
orm  the  maximum  voluntary  contraction  of  the  PFM,  lifting
nd  squeezing  the  examiner’s  fingers.  The  verbal  instruction
sed  to  request  a  contraction  during  the  assessment  was:
‘‘‘Squeeze  around  my  fingers  and  lift  your  PFM  as  if  you
ere  trying  not  to  urinate’’  right.’’  At  this  time,  the  PFM

unction  was  graded,  and  participants  were  then  instructed
o  completely  relax  the  PFM.

The  MOS,  developed  by  Laycock,13 was  used  to  grade  PFM
unction.  The  MOS  is  considered  a  reliable  and  valid  scale
or  assessing  PFM  contractions.14,15 The  intra-rater  reliabil-
ty  has  been  shown  to  range  from  moderate  to  very  good.16

o  characterize  the  women  in  terms  of  acquisition  of  PFM
ontraction  capacity,  two  distinct  analyses  were  performed:
ne  that  considered  the  change  as  MOS  ≥  2  and  the  other  as
OS  ≥  3.

econdary  outcome  measure

ssessment  of  urinary  incontinence  in  terms  of
requency,  severity  and  impact  on  quality  of  life
or  urinary  incontinence  assessment,  the  International
onsultation  on  Incontinence  Questionnaire  Short  Form
ICIQ-UI-SF)  was  used.  This  form  evaluated  the  presence  of
rinary  complaints  and  urinary  continence  status.  The  ICIQ-
I-SF  was  composed  of  three  questions  related  to  frequency,
everity  of  urinary  loss  and  impact  of  incontinence  on  quality
f  life.  The  ICIQ-UI-SF  score  was  the  sum  of  the  values  from
uestions  3---5,  and  varied  from  0  to  21  (the  higher  the  score,
he  greater  the  severity  and  impact  of  urinary  incontinence
n  daily  life).17

dherence  assessment

ecording  of  attendance  at  the  physical  therapy  sessions  by
he  participants  in  the  three  groups  was  performed  by  the
ame  researcher  who  applied  the  interventions.

ample  size

he  sample  size  was  calculated  using  a  pilot  sample  of  55
atients  who  had  completed  the  intervention.  The  pilot  sam-
le  was  included  in  the  study.  The  proportions  between  each
roup  were  used,  where  change  was  considered  as  MOS  ≥  2
n  the  reassessment.  The  sample  size  calculation  was  based

n  the  test  of  differences  between  proportions  and  Fisher’s
xact  test,  with  a  p-value  of  0.05.  The  change  percentage
n  each  group  was  64.7%  in  PTG;  56.32%  in  PG;  35.32%  in
SG  and  13.63%  in  CG.  Based  on  a  significance  level  of  5%

t
p
p
(
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nd  power  of  the  test  of  90%,  in  the  comparison  between  PG
nd  CG,  the  minimum  number  indicated  was  25  participants;
nd  in  the  comparison  between  PTG  and  CG,  the  minimum
umber  indicated  was  19  participants.  To  calculate  sample
ize  and  power  of  the  test,  the  SAS  version  9.0  statistical
oftware  was  used.

andomization,  allocation  and  blinding

he  randomization  of  the  participants  was  done  using
 computer-generated  list  of  numbers,  on  the  website:
ww.randomization.com.  The  allocation  of  the  participants

n  the  study  was  concealed.  The  researcher  who  decided
f  the  women  were  eligible  for  inclusion  in  the  study  was
naware,  of  which  group  they  would  be  allocated  to.  The
esearch  assistant  who  performed  the  patients  allocation  in
he  groups  was  ‘‘off  site’’  (i.e.  not  involved  in  the  recruit-
ent,  assessment  of  participants  or  interventions)  with  the

andomization  schedule.
The  assessments  were  all  performed  by  the  same  trained

hysical  therapist  (FIA),  not  involved  in  doing  any  of
he  interventions.  The  ICIQ-UI-SF  was  administered  to  all  the
articipants  by  an  assistant  researcher  (TDS),  who  was
pecifically  trained  to  perform  this  data  collection.

All  of  the  interventions  were  conducted  by  the  same
hysical  therapist  (ECLMV),  who  had  no  contact  with  the
ssessments  and  their  results.

tatistical  analysis

he  data  was  first  analyzed  through  descriptive  statistics
hat  enabled  characterizing  the  sample  according  to  the
ariables  collected,  and  then  presented  using  frequency
ables  and  descriptive  means.  Analysis  of  variance  (ANOVA)
as  used  to  confirm  homogeneity  between  the  groups  of
uantitative  variables  (i.e.  age  and  number  of  deliveries).
he  Fisher’s  exact  test  was  used  to  verify  the  association
etween  the  categorical  variables.  The  between-group  dif-
erences  for  the  primary  outcomes  were  measured  using
ogistic  regression  models,  in  which  the  crude  odds  ratio  was
alculated  with  respective  confidence  intervals  of  95%.  The
inear  mixed-effects  model  (i.e.  random  and  fixed  effects)
as  used  to  analyze  between-group  differences  for  contin-
ous  outcomes  such  as  the  ICIQ-UI-SF  instrument.  In  the
ixed  effects  model  used,  individuals  were  considered  as

andom  effects  and  groups,  times  and  their  interaction  as
xed  effects.  The  adjustment  of  the  model  was  performed
sing  with  the  PROC  MIXED  procedure  from  SAS  statistical
oftware.

All  the  statistical  analyses  were  performed  using  SAS  9.0
tatistical  software.  The  significance  level  was  set  at  5%.

esults

ecruitment  and  data  collection  took  place  between  March
013  and  December  2015.  Of  the  340  women  assessed  in

he  Physical  Therapy  Service  of  CER-HCFMRP-USP  during  this
eriod,  134  (38.6%)  met  the  inclusion  criteria  and  agreed  to
articipate  in  the  study.  Of  these,  132  completed  the  study
98.5%),  as  shown  in  Fig.  1.

http://www.randomization.com/
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Table  1  Characteristics  of  the  study  participants.

ESG  (n  =  33)  PG  (n  =  33)  PTG  (n  =  33)  CG  (n  =  33)

Age  (years) 55.6  (10.3) 53.7  (14.0)  49.6  (11.3)  53.5  (14.0)
BMI (kg/m2)  28.1  (5.1)  28.3  (4.3)  30.4  (5.4)  32.0  (5.8)
Has a  conjugal  partner  22  (66.8%)  22  (66.7%)  27  (81.8%)  19  (57.6%)
Has no  conjugal  partner  11  (33.3%)  11  (33.3%)  6  (18.2%)  14  (42.4%)

Education
Illiterate 4  (12.1%)  5  (15.1%)  1  (3.0%)  2  (6.1%)
Elementary incomplete  15  (45.4%)  18  (54.5%)  18  (54.5%)  24  (72.7%)
Elementary complete  4  (12.1%)  4  (12.1%)  7  (21.2%)  1  (3.0%)
Secondary incomplete 3  (9.1%)  1  (3.0%)  1  (3.0%)  0  (0%)
Secondary complete 2  (6.1%) 4  (12.1%) 4  (12.1%) 5  (15.1%)
University complete 5  (15.1%) 1  (3.0%) 2  (6.1%) 1  (3.0%)

Number of  pregnancies  3.5  (2.8)(0---12)  4.1  (3.1)(0---16)  3.5  (2.2)(0---11)  4.0  (2.4)(0---12)
Parity 3.2  (2.3)  3.8  (3.0)  3.0  (2.1)  3.4  (2.5)

Classification by  number  of  births
Nullipara  3  (9.1%)  1  (3.0%)  3  (9.1%)  2  (6.1%)
Primipara 3 (9.1%)  1  (3.0%)  6  (18.2%)  3  (9.1%)
Multipara 27  (81.8%)  31  (93.9%)  24  (72.7%)  28  (84.8%)

Type of  delivery
Vaginal  23  (69.7%)  27  (81.3%)  23  (69.7%)  27  (81.8%)
Assisted 21  (63.6%)  21  (63.6%)  20  (60.6%)  22  (66.7%)
C-section 16  (48.5%)  14  (42.4%)  19  (57.6%)  13  (39.4%)

Reproductive  status
Menacme  6  (18.2%)  9  (27.3%)  12  (36.4%)  10  (30.3%)
Menopause 4  (12.1%)  3  (9.1%)  2  (6.1%)  0  (0%)
Postmenopause  23  (69.7%)  21  (63.6%)  19  (57.6%)  23  (69.7%)

Pelvic floor  dysfunctiona

Urinary  incontinence  31  (93.9%)  31  (93.9%)  32  (97.0%)  32  (97.0%)
Anal incontinence  1  (3.0%)  1  (3.0%)  1  (3.0%)  0  (0%)
Interstitial cystitis  1  (3.0%)  0  (0%)  0  (0%)  0  (0%)
Pelvic organ  prolapse  0  (0%)  1  (3.0%)  0  (0%)  1  (3.0%)

Urodynamic diagnosis
Normal  3  (9.1%)  5  (15.1%)  3  (9.1%)  2  (6.1%)
Urinary stress  incontinence  7  (21.2%)  6  (18.2%)  5  (15.1%)  4  (12.1%)
Detrusor hyperactivity  6  (18.2%)  7  (21.2%)  10  (30.3%)  14  (42.4%)
Mixed urinary  incontinence  3  (9.1%)  2  (6.1%)  5  (15.1%)  5  (15.1%)
Detrusor hypocontractility  1  (3.0%)  0  (0%)  1  (3.0%)  1  (3.0%)
Infravesical obstruction  1  (3.0%)  3  (9.1%)  1  (3.0%)  0  (0%)
Without urodynamics  12  (36.4%)  10  (30.3%)  8  (24.2%)  7  (21.2%)

Absolute values with percentages are presented as: n (%).
Means with standard deviation are presented as: mean (SD).
ESG, electrical stimulation group; PG, palpitation group; PTG, palpation with posterior pelvic tilt group; CG, control group; BMI, body
mass index.

a Medical diagnosis with referral to physical therapy.
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Baseline

The  mean  age  of  the  participants  was  53.1  years  (SD
12.6)  and  the  mean  body  mass  index  (BMI)  was  29.7  kg/m2
(SD  5.4).  The  groups  were  homogeneous  in  relation  to
age;  parity;  classification  between  nullipara,  primipara  and
multipara;  type  of  delivery;  and  reproductive  status.  All

h

i

articipants  had  some  kind  of  pelvic  floor  dysfunction;
he  most  prevalent  of  which  was  urinary  incontinence
n  126  women  (95.4%).  Ninety-five  women  (72%)  had  a
rodynamic  diagnosis  with  a  predominance  of  detrusor

yperactivity.

The  data  regarding  the  characteristics  of  the  participants
s  presented  in  Table  1.
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Table  2  Assessment  of  pelvic  floor  muscles  function  by  digital  palpation,  according  to  the  Modified  Oxford  Scale  for  pelvic
floor muscles,  after  intervention,  considering  change  as  FPFA  grade  ≥2  in  the  study  to  determine  the  effects  of  3  interventions
in facilitating  voluntary  pelvic  floor  muscle  contractions  in  women.

Modified  Oxford  Scale  (grade)  ESG  (n  =  33)  PG  (n  =  33)  PTG  (n  =  33)  CG  (n  =  33)  p-valuea

0  11  (33.3%)  6  (18.2%)  4  (12.1%)  11  (33.3%)
1 11  (33.3%)  6  (18.2%)  6  (18.2%)  16  (48.5%)
2 8  (24.2%)  11  (33.3%)  10  (30.3%)  6  (18.2%)  <0.001
3 3  (9.1%)  7  (21.2%)  10  (30.3%)  0  (0%)
4 0  (0%)  3  (9.1%)  3  (9.1%)  0  (0%)

Total change  11  (33.3%)  21  (63.6%)  23  (69.7%)  6  (18.2%)
a Analyzed with Fisher’s exact test.

Absolute values with percentages are presented as: n (%).
ESG, electrical stimulation group; PG, palpation group; PTG, palpation with posterior pelvic tilt group; CG, control group; FPFA, functional
pelvic floor assessment.

Table  3  Assessment  of  pelvic  floor  muscles  function  by  digital  palpation,  according  to  the  Modified  Oxford  Scale  for  pelvic
floor muscles,  after  intervention,  considering  change  as  FPFA  grade  ≥3  in  the  study  to  determine  the  effects  of  3  interventions
in facilitating  voluntary  pelvic  floor  muscle  contractions  in  women.

Modified  Oxford  Scale  (grade) ESG  (n  =  33) PG  (n  =  33)  PTG  (n  =  33)  CG  (n  =  33)  p-valuea

0  11  (33.3%)  6  (18.2%)  4  (12.1%)  11  (33.3%)
1 11  (33.3%)  6  (18.2%)  6  (18.2%)  16  (48.5%)
2 8  (24.2%)  11  (33.3%)  10  (30.3%)  6  (18.2%)  <0.001
3 3  (9.1%)  7  (21.2%)  10  (30.3%)  0  (0%)
4 0  (0%)  3  (9.1%)  3  (9.1%)  0  (0%)

Total change  3  (9.1%)  10  (30.3%)  13  (39.4%)  0  (0%)
a Analyzed with Fisher’s exact test.

Absolute values with percentages are presented as: n (%).
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ESG, electrical stimulation group; PG, palpation group; PTG, palpa
pelvic floor assessment.

rimary  outcome

ssessment  by  vaginal  palpation,  and  change  in  MOS
rom  grades  0  and  1  to  ≥  2
ll  the  groups  studied  demonstrated  improved  PFM  contrac-
ion  capacity.  The  groups  that  experienced  greatest  changes
ere  the  PTG  (69.7%)  and  the  PG  (63.6%);  and  the  groups
ith  fewer  changes  were  the  ESG  (33.3%)  and  the  CG

18.2%).  (Table  2).
In  comparison  to  the  CG,  logistic  regression  analysis

howed  that  the  PTG  (OR  =  10.35;  95%  CI  =  3.26---32.84)  and
he  PG  (OR  =  7.87;  95%  CI  =  2.53---24.47)  had  the  most  sig-
ificant  improvement  in  PFM  contraction  capacity.  This
mprovement  was  greater  in  the  PTG  than  the  ESG
OR  =  2.25;  95%  CI  =  0.72---7.06).

ssessment  by  vaginal  palpation,  and  change  in  MOS
rom  grades  0,  1  and  2  to  MOS  ≥  3
n  this  analysis,  all  3  treatment  groups  (i.e.  ESG,  PG  and  PTG)
howed  improved  PFM  contraction  capacity.  The  groups  with
he  greatest  changes  were  PTG  (39.4%)  and  PG  (30.3%).  The

roup  with  less  change  was  ESG  (9.1%).  No  CG  participants
oved  to  MOS  ≥  3  (Table  3).
For  logistic  regression  analysis,  since  there  was  no  change

n  MOS  to  grade  3  or  higher,  ESG  was  used  as  the  reference

C
d
a
C

ith posterior pelvic tilt group; CG, control group; FPFA, functional

roup,  since  its  results  were  the  closest  to  those  of  CG.  It
as  found  that  PTG  (OR  =  4.35;  95%  CI  =  1.07---17.63)  and  PG

OR  =  6.50;  95%  CI  =  1.64---25.76)  had  the  most  significantly
mproved  PFM  contraction  capacity,  when  compared  with
SG,  with  the  improvement  being  greater  in  the  PTG.

econdary  outcome

rinary  incontinence
able  4  presents  the  results  related  to  reports  of  urinary
ncontinence  with  regards  to  frequency,  severity,  and  impact
n  quality  of  life,  assessed  using  the  ICIQ-UI-SF  before  and
fter  the  intervention.  In  the  intragroup  assessment  of  total
CIQ-UI-SF  scores,  there  was  significant  improvement  among
ll  of  the  groups.  The  largest  changes  respectively  were
oted  in  the  PG,  PTG,  ESG  and  CG.

There  was  no  significant  difference  in  the  initial  assess-
ent  between  the  four  groups  in  the  study.  In  the  analysis
etween  the  groups  in  relation  to  total  ICIQ-UI-SF  score,
here  was  a  significant  differnce  in  the  reassessment
etween  the  ESG  and  PG  (mean  difference  =  3.64;  95%

I  =  0.68---6.59;  p  =  0.0162);  between  PG  and  PTG  (mean
ifference  =  −3.06;  95%  CI  =  −6.02  to  −0.10;  p  =  0.0426);
nd  between  PG  and  CG  (mean  difference  =  −4.73;  95%
I  =  −7.68  to  −1.77;  p  =  0.0018),  all  of  which  had  the  best
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Table  4  Effects  of  the  intervention  in  reports  of  urinary  incontinence  regarding  frequency,  severity,  and  impact  on  quality  of
life, assessed  using  the  ICIQ-IU-SF  in  the  study  to  determine  the  effects  of  3  interventions  in  facilitating  voluntary  pelvic  floor
muscle contractions  in  women.

ICIQ-SF  ESG  (n  =  33)  PG  (n  =  33)  PTG  (n  =  33)  CG  (n  =  33)

Before  After  Before  After  Before  After  Before  After

Frequency
Never  2  (6.1%)  10  (30.3%)  2  (6.1%)  15  (45.4%)  2  (6.1%)  9  (27.3%)  4  (12.1%)  8  (24.2%)
≤Once a  week  3  (9.1%)  6  (18.2%)  6  (18.2%)  12  (36.4%)  2  (6.1%)  6  (18.2%)  3  (9.1%)  5  (15.1%)
2---3 times  a  week 5  (15.1%) 2  (6.1%) 4  (12.1%)  1  (3.0%)  4  (12.1%)  6  (18.2%)  4  (12.1%)  7  (21.2%)
Once a  day 3  (9.1%) 5  (15.1%) 2  (6.1%) 4  (12.1%) 4  (12.1%) 5  (15.1%)  4  (12.1%)  4  (12.1%)
Several times  a  day 15  (45.4%) 9  (27.3%) 14  (42.4%) 0  (0%) 11  (33.3%) 5  (15.1%) 11  (33.3%)  5  (15.1%)
All the  time  5  (15.1%)  1  (3.0%)  5  (15.1%)  1  (3.0%)  10  (30.3%)  2  (6.1%)  7  (21.2%)  4  (12.1%)

Amount
None 2  (6.1%)  10  (30.3%)  2  (6.1%)  15  (45.4%)  2  (6.1%)  9  (27.3%)  4  (12.1%)  8  (24.2%)
Small 16  (48.5%)  14  (42.4%)  10  (30.3%)  15  (45.4%)  12  (36.4%)  13  (39.4%)  7  (21.2%)  12  (36.4%)
Moderate 6  (18.2%)  4  (12.1%)  12  (36.4%)  2  (6.1%)  14  (42.4%)  8  (24.2%)  9  (27.3%)  7  (21.2%)
Large 9  (27.3%)  5  (15.1%)  9  (27.3%)  1  (3.0%)  5  (15.1%)  3  (9.1%)  13  (39.4%)  6  (18.2%)

Impact
None 2  (6.1%)  7  (21.2%)  2  (6.1%)  13  (39.4%)  2  (6.1%)  11  (33.3%)  3  (9.1%)  8  (24.2%)
Slight 2  (6.1%)  7  (21.2%)  1  (3.0%)  6  (18.2%)  2  (6.1%)  2  (6.1%)  2  (6.1%)  4  (12.1%)
Moderate 4  (12.1%)  5  (15.1%)  6  (18.2%)  5  (15.1%)  6  (18.2%)  8  (24.2%)  7  (21.2%)  3  (9.1%)
Severe 13  (39.4%)  6  (18.2%)  10  (30.3%)  7  (21.2%)  11  (33.3%)  5  (15.1%)  6  (18.2%)  8  (24.2%)
Very severe  12  (36.4%)  8  (24.2%)  14  (42.4%)  2  (6.1%)  12  (36.4%)  7  (21.2%)  15  (45.4%)  10  (30.3%)
Total ICIQ-SF
(0---21)

14.12  (5.59)b 9.42  (7.09)  14.55  (4.94)b 5.79  (5.58)  14.24  (5.35)b 8.85  (6.93)  14.15  (6.25)b 10.52  (7.37)

aWithin-group
differences  (95%  CI)

4.70  (1.77---7.65)  8.76  (5.80---11.71)  5.39  (2.43---8.35)  3.64  (0.68---6.59)

p-value p  =  0.002 p  <  0.0001  p  =  0.0004  p  =  0.016
a Analyzed using linear mixed-effects model.

Absolute values with percentages are presented as: n (%).
Means with standard deviation are presented as: mean (SD).
ESG (n = 33), electrical stimulation group; PG (n = 33), palpation group; PTG (n = 33), palpation with posterior pelvic tilt group; CG (n = 33),
control group; CI, confidence interval; ICIQ-UI-SF, International Consultation on Incontinence Questionnaire Short Form.

b The groups were homogeneous at baseline for the total ICIQ-SF variable.

Table  5  Between-groups  differences  after  interventions  in  relation  to  total  ICIQ-SF  score  in  the  study  to  determine  the  effects
of 3  interventions  in  facilitating  voluntary  pelvic  floor  muscle  contractions  in  women.

Comparisons  between  groups  Between-group  differences  95%  CI  p-valuea

ESG  vs  PG  3.64  0.68  to  6.59  0.02
ESG vs  PTG  0.57  −2.38  to  3.53  0.71
ESG vs  CG  −1.09  −4.05  to  1.87  0.47
PG vs  PTG  −3.06  −6.02  to  −0.10  0.04
PG vs  CG  −4.73  −7.68  to  −1.77  0.01
PTG vs  CG  −1.67  −4.62  to  1.29  0.27

a Analyzed using linear mixed-effects model.
ESG (n = 33), electrical stimulation group; PG (n = 33), palpation group; PTG (n = 33), palpation with posterior pelvic tilt group; CG (n = 33),
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control group; CI, confidence interval.
ICIQ-IU-SF, International Consultation on Incontinence Questionna

response  in  the  PG.  There  was  no  significant  difference  in
the  total  ICIQ-SF  score  in  the  reassessment  among  the  other
groups  (Table  5).
Adherence  and  adverse  effects
All  the  study  completers  from  the  three  intervention  groups
attended  to  all  eight  planned  supervised  sessions.  During  the

D

P
t

ort Form.

ollow-up  period,  there  were  no  reports  of  adverse  effects
r  complications  resulting  from  any  of  the  interventions.
iscussion

FMT  has  shown  level  1  scientific  evidence  to  be  effec-
ive  in  treating  urinary  incontinence.  However,  the  capacity
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o  perform  a  correct  voluntary  PFM  contraction  is  essen-
ial  to  allow  women  to  perform  PFMT.  Frequently,  the
CTs  assessing  the  impact  of  PFMT  on  urinary  incontinence
xcluded  women  unable  to  voluntary  contract  their  PFM.
his  RCT  was  the  first  in  the  literature  to  include  only  women
ho  were  unable  to  voluntarily  contract  their  PFM  and  to

tudy  the  effects  of  electrical  stimulation,  vaginal  palpa-
ion,  and  vaginal  palpation  associated  with  posterior  pelvic
ilt  to  facilitate  a  voluntary  PFM  contraction.  The  two  most
ffective  interventions  were  found  to  be  vaginal  palpation
nd  vaginal  palpation  associated  with  posterior  pelvic  tilt.
he  primary  outcome  was  PFM  contraction  capacity,  which
as  graded  using  the  MOS.13 Only  women  with  MOS  grades

 or  1  were  included  in  the  study,  since  women  with  MOS
rade  2  may  not  need  an  intravaginal  method  to  specifically
romote  a  voluntary  PFM  contraction.18,19

There  have  been  few  studies  whose  primary  objective
as  to  assess  physical  therapy  interventions  to  facilitate  PFM
ontraction;  and  it  seems  that  none  of  them  included  only
omen  unable  to  perform  a  voluntary  PFM  contraction.20

aginal  palpation  is  a  proprioceptive  stimulus  that  can  be
sed  as  a  method  to  promote  learning  and  facilitation  of  the
orrect  voluntary  contraction  of  PFM.21 Changes  in  pelvic
ositioning  are  also  reported  in  the  literature  as  a  factor
hat  may  help  with  the  activation  and  the  ability  to  contract
he  PFM.22,23 The  rationale  for  testing  the  hypothesis  that
osterior  pelvic  tilt  associated  to  vaginal  palpation  could
trengthen  the  effect  of  vaginal  palpation  alone  was  based
n  a  study  showing  a  significantly  higher  PFM  tonic  elec-
romyographic  activity  in  a  posterior  pelvic  tilt  posture.23

Also  used  as  an  intervention  in  our  study,  electrical  stimu-
ation  has  been  a  widely  used  therapeutic  resource  in  clinical
ractice  for  feedback  in  women  unable  to  contract  the
FM.  According  to  Price  et  al.,24 electrical  stimulation  is  an
ntervention  that  should  be  considered  in  women  unable  to
ctively  contract  their  PFM  and  by  so  doing  aiding  in  motiva-
ion  and  adherence  to  therapy.  In  the  present  study,  women
reated  with  electrical  stimulation  had  the  smallest  effect
n  PFM  contraction  capacity,  compared  to  women  in  the  PTG
nd  the  PG  and  was  not  significantly  different  from  the  CG.
his  result  could  potentially  be  explained  by  the  fact  that
hey  were  not  told  to  voluntarily  contract  the  PFM  when  the
urrent  was  active,  although  it  is  not  known  whether  this
nstruction  would  have  changed  the  result.

Although  most  of  participants  in  this  study  reported  uri-
ary  incontinence,  a  small  percentage  had  a  urodynamic
iagnosis  of  detrusor  hypocontractility  and  infravesical
bstruction.  Despite  the  differences  in  their  diagnosis,  all
f  them  were  initially  unable  to  perform  a  PFM  contrac-
ion,  which  was  our  primary  aim.  The  total  ICIQ-SF  score
howed  that  all  of  the  groups  experienced  decreased  uri-
ary  incontinence  after  their  intervention  treatment  with
he  best  effect  found  in  the  PG,  and  the  least  in  the
G.PFM  training  programs  for  urinary  incontinence  treat-
ent  generally  last  from  three  to  six  months.25 The  length

f  the  intervention  in  the  present  study  was  eight  weeks,
ith  one  session  per  week.  Increased  PFM  contraction
apacity,  especially  in  women  receiving  vaginal  palpation,
s  probably  related  to  neuromuscular  adaptation  through

otor  leaning.26 This  would  explain  improved  maximum

oluntary  contraction  before  the  occurrence  of  muscle
ypertrophy.26
E.C.  Mateus-Vasconcelos  et  al.

The  group  that  received  electrical  stimulation  also
xperienced  decreased  urinary  incontinence.  The  normal
echanism  for  decreasing  urinary  incontinence  would  be

o  start  voluntarily  or  automatically  activating  the  PFM  to
revent  urinary  losses  and  possibly  detrusor  inhibition  activ-
ty  by  an  electrical  stimulation-induced  PFM  contraction.
owever,  the  number,  duration,  intensity  and  length  of  PFM
ontractions  required  to  inhibit  detrusor  muscle  contrac-
ions  is  not  known.27 The  CG,  also  showed  decreased  urinary
ncontinence,  the  possible  result  of  a  placebo  effect  in  rela-
ion  to  the  urinary  incontinence  also  needs  to  be  considered.

One  limitation  of  the  present  study  was  the  absence  of
europhysiological  tests  such  as  needle  electromyography
o  exclude  women  with  PFM  nerve  injury.  However,  even
hough  these  women  were  not  excluded,  the  interventions
nvestigated  still  showed  a  positive  effect.  Another  limita-
ion  was  the  absence  of  imaging  methods  such  as  ultrasound
o  analyze  the  PFM  contractions.  The  intra-examiner  reli-
bility  of  the  method  used  to  assess  our  primary  outcome
MOS)  has  been  shown  to  range  from  moderate  to  very
ood.14,16 More  than  one  study  in  the  literature  has  indi-
ated  a  moderate  to  strong  positive  correlation  between
OS  and  ultrasound  evaluation  of  PFM  function.28,29 Thus,

rom  a  clinical  point  of  view,  the  use  of  vaginal  palpation
ould  be  considered  a  sufficiently  satisfactory  outcome  for
ssessing  voluntary  PFM  contraction  capacity.21,30

The  strong  points  of  this  study  included  its  study  design,
he  concealed  allocation,  the  use  of  reliable  outcome
easures,  and  a  blinded  experienced  assessor.  In  addition,

dherence  of  the  three  intervention  groups  was  excellent
nd  the  participants  did  not  report  any  adverse  effects  or
omplications.

onclusion

aginal  palpation  with  or  without  posterior  pelvic  tilt  was
he  most  effective  intervention  for  facilitating  voluntary
FM  contraction  in  women,  when  compared  with  intrav-
ginal  electrical  stimulation  and  a control  group.  Vaginal
alpation  was  the  most  effective  in  improving  urinary  incon-
inence  compared  to  the  other  interventions.
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