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Abstract

Objective:  Female  sexual  dysfunction  (FSD)  is  a  significant  public  health  issue,  and  it  has  a  high
global prevalence.  Few  effective  treatment  options  are available  for  the treatment  of  FSD.
We conducted  a  prospective  clinical  pilot  study  to  investigate  the  beneficial  effects  of  Pilates
exercise on sexual  function  in women  with  FSD.
Methods:  Women  aged  between  20  and  50  years  and  who  had  regular  menstrual  cycles  and
sexual relationships  and  participating  Pilates  exercise  program  were  asked  to  complete  Beck
Depression Inventory  (BDI)  and  Female  Sexual  Function  Index  (FSFI)  questionnaires  before  start-
ing the  Pilates  exercise  program.  If  the  total  FSFI  score  was  less  than  26.55,  which  is the  cut-off
for FSD,  the subject  was  invited  to  participate  in the  study.  Primary  endpoints  were  changes  in
total and  individual  domain  scores  on  the FSFI  and  BDI.
Results:  A total  of  36  premenopausal  women  were  included  in the  study.  After  a  12-week  Pilates
program,  all domains  of  the  FSFI  were  significantly  improved,  with  mean  ±  SD  total  FSFI  scores
increasing  from  12.0  ±  4.9  to  29.3  ±  3.4 (P < 0.0001).  BDI  scores  were  significantly  decreased
from 25.1  ±  14.3  to  1.6  ±  3.7 (P <  0.0001)  after  the  exercise  program.
Conclusions:  This  pilot  study  showed  that  Pilates  exercise  could  improve  sexual  functions  in
women with  FSD.  Pilates  may  facilitate  the  treatment  of  sexual  dysfunction  in women.
© 2022  Published  by  Elsevier  España,  S.L.U.  on behalf  of  Asociación  Española  de  Androloǵıa,
Medicina  Sexual  y  Reproductiva.
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Efectos  beneficiosos  del  ejercicio  de Pilates  en  la  disfunción  sexual  femenina:  un

estudio  piloto  prospectivo

Resumen

Objetivo:  La  disfunción  sexual  femenina  (DSF)  es  un  importante  problema  de  salud  pública,  y
tiene una alta  prevalencia  mundial.  Se  dispone  de pocas  opciones  terapéuticas  eficaces  para
el tratamiento  de  la  DSF.  Realizamos  un estudio  piloto  clínico  prospectivo  para  investigar  los
efectos  beneficiosos  del ejercicio  de  Pilates  en  la  función  sexual  de las  mujeres  con  DSF.
Métodos: A las  mujeres  de  entre  20  y  50  años  que  tenían  ciclos  menstruales  y  relaciones  sex-
uales regulares,  y  que  participaban  en  el programa  de  ejercicios  de  Pilates  se  les  pidió  que
completaran  los  cuestionarios  del Inventario  de  Depresión  de Beck  (BDI)  y  del  índice  de  función
sexual  femenina  (FSFI)  antes  de comenzar  el  programa  de ejercicios  de Pilates.  Si  la  puntuación
total del  FSFI  era  inferior  a  26,55,  que  es  el punto  de corte  para  la  FSD,  se  invitaba  al  sujeto
a participar  en  el  estudio.  Los  puntos  finales  primarios  fueron  los cambios  en  las  puntuaciones
totales  y  de  dominio  individual  en  el  FSFI y  el  BDI.
Resultados:  Un total  de 36  mujeres  premenopáusicas  fueron  incluidas  en  el estudio.  Después
de un  programa  de Pilates  de 12  semanas,  todos  los dominios  del  FSFI  mejoraron  significativa-
mente, con  puntuaciones  medias  ± SD  del  FSFI  total que  aumentaron  de  12,0  ± 4,9  a  29,3  ± 3,4
(p <  0,0001).  Las  puntuaciones  del  BDI  disminuyeron  significativamente  de 25,1  ± 14,3  a  1,6  ± 3,7
(p <  0,0001)  después  del  programa  de ejercicios.
Conclusiones:  Este  estudio  piloto  mostró  que  el  ejercicio  de  Pilates  podría  mejorar  las  funciones
sexuales en  las  mujeres  con  FSD.  El  Pilates  puede  facilitar  el  tratamiento  de la  disfunción  sexual
en las  mujeres.
©  2022  Publicado  por  Elsevier  España,  S.L.U.  en  nombre  de Asociación  Española  de  Androloǵıa,
Medicina Sexual  y  Reproductiva.

Introduction

Female  sexual  dysfunction  (FSD)  is  a  disturbance  in  sexual
functioning,  a prevalent  disorder  that  dramatically  affects
the  quality  of  life  and  causes  obvious  distress  and  interper-
sonal  difficulty.  The  International  Consensus  Development
Conference  on  Female  Sexual  Dysfunction  classified  FSD
into  four  disorders,  designated  sexual  desire  disorders,  sex-
ual  arousal  disorders,  orgasmic  disorders,  and  sexual  pain
disorders.1 The  prevalence  of FSD  is  high  worldwide  and
varies  between  8%  and  78%,  depending  on  how  the phe-
nomenon  is  explored  and  sample  composition.2,3 Although
various  medical  conditions  and psychological  problems  are
associated  with  FSD,  FSD  is  also  strongly  associated  with
physical  health  status  and significantly  affects  general  well-
being  and  quality  of  life.4 Interest  in  therapeutic  approaches
for FSD,  including  psychotherapy,  behavioral  therapy,  med-
ication,  acupuncture,  physical  exercise,  and  gene  therapy,
has  increased  in recent  years.5

Epidemiological  studies  confirmed  that  the absence
of  regular  physical  activity  might contribute  to  many
chronic  diseases,  including  cardiovascular  diseases,  certain
tumors,  diabetes,  obesity,  and osteoporosis.6 Daily  regular
exercise  improves  physical  fitness,  and  this is  directly
related  to  better  performance  of  daily  tasks  and seems
to  increase  vigor,  reduce  fatigue  and  improve  subjective
well-being  and quality  of  life.  Physical  activity  also  has
positive  effects  on  depression  symptoms  and  acts  as  an
efficient  antidepressant.7 These  effects  provide  a theoret-
ical  basis  for  an  association  between  Pilates  exercise  and

improvement  in sexual  function.  Although  many  studies
report  the  impact  of  daily  exercise  on  many  aspects  of
women’s  health,  only  one study  has  investigated  the effect
of  Pilates  exercise  on  sexual  function in healthy  women.8

This  pilot  study  aimed  to  assess  the potential  therapeu-
tic  effects  of  Pilates  exercise  on  FSD  using  a validated
questionnaire.

Methods

We  conducted  a prospective  pilot  study  to  investigate  the
beneficial  effects  of  Pilates  exercise  on  sexual  function  in
women  with  FSD.  The  Ethics  Committee  of  the institution
approved  the protocol  for  the research project.  Women  aged
between  20  and  50  years  and who  had  regular  menstrual
cycles  and  sexual  relationships  and  participating  Pilates
exercise  program  were included  in  the  study.  Women  were
asked  to  complete  Beck  Depression  Inventory  (BDI)  and
Female  Sexual  Function  Index  (FSFI)  questionnaires  before
starting  the Pilates  exercise  program.  If the total  FSFI  score
was  less  than  26.55,  which  is  the  cut-off  for  FSD,  the subject
was  invited  to  participate  in the  study.  Primary  endpoints
were  changes  in total  and  individual  domain  scores  on  the
FSFI  and BDI.

Inclusion  and exclusion  criteria

Subjects  were  eligible  if they:

• had  a total  FSFI score of  less  than  26.55
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•  were  between  the ages  of  20  and  50  years  and  in pre-
menopausal  status

• were  in  a  stable,  monogamous,  heterosexual  relationship
with  the  same  sexually  active  partner  for  at least  three
months

•  had  a  regular  frequency  of  sexual  intercourse
•  did  not  have  a  history  of  psychiatric  disorder  and  drug

treatment
•  did  not  complain  of  any  organic  cause  of  sexual  dysfunc-

tion,  including  anatomical  abnormalities
•  did  not  have  any other  malignancy  or  chronic  diseases

which  might  interfere  with  mental  and  sexual  health

Pilates exercise  program

Participants  attended  a 60-min  exercise  session  twice
weekly  for  12  weeks  at  the public  center.  The  exercise  pro-
gram  was  performed  by an experienced  Pilates  instructor
based  on  traditional  Pilates  principles,  including  centering,
control,  precision,  concentration,  breath  and,  flow.  It  con-
sists  of  the  main  movements  on  mats  and the movements
using  traditional  Pilates  equipment  and  accessories.  Partici-
pants  were  instructed  not  to  perform  any  exercise  program
during  the  exercise  period  because  of  the instructors’  con-
cern  that  incorrect  practice  may  impede  the outcome.8,9

The  sexual  function  of  participants,  both  before  and  after
12  weeks  of  Pilates  exercise,  was  evaluated  with  the Female
Sexual  Function  Index  (FSFI),  which  contains  19  questions
and  categorizes  sexual  dysfunction  in the  domains  of  desire,
arousal,  lubrication,  orgasm,  satisfaction,  and pain  and  eval-
uates  the  four phases  of  female  sexual  function.10 This
questionnaire  is  one of the  most powerful  and  useful diag-
nostic  tools  for  diagnosing  FSD  and  monitoring  treatment.11

A  scoring  system  is  developed  to  obtain  individual  domain
scores,  where  higher  scores  indicate  a  more  healthful  condi-
tion.  It was  found  that an  FSFI total  score  of 26.55  to  be
the  optimal  cut  score, which  means  sexual  life  is  considered
normal  in  the patients  who  scored  >  26.55,  and pathologi-
cal in  those  who  scored  < 26.55.  Scores smaller  than: 4.28
on  the  desire  domain,  5.08  on  the  arousal  domain,  5.45  on
the  lubrication  domain,  5.05  on  the orgasm  domain,  5.04
on  the  satisfaction  domain,  and 5.51  on  the pain  domain
were  used  to  classify  participants  as  having  difficulties  on
that  domain.12 The  Beck  Depression  Inventory  (BDI)  was  used
to  evaluate  the  potential  depressive  state,  and  a relevant
cut-off  score  of  17  points  was  used  during  the assessments.

Statistical  analysis

All  data  were  analyzed  using SPSS  21.0  for  Apple-Macintosh
(SPSS,  Inc.,  Chicago,  IL, USA).  Data  are  presented  as  the
mean  ±  standard  deviation  (range).  Chi-square  and paired  t-
tests  were  used to  comparisons  before  and  after  the exercise
program;  statistical  significance  was  achieved  if p  was  <0.05.

Results

Four  of  the  40  subjects  failed  to  meet  the  inclusion  cri-
teria  and  were  excluded  from  the  study.  A  total  of  36
premenopausal  women  were  included  in the  study.  The

Table  1  Demographic  characteristics  of  participants.

Age  (years)  32.4  ±  6.1
Marriage  (months)  82.8  ±  12
Currently  married  36  (100%)
Education  (college)  17  (47.2%)
Employed  24  (66.6%)

Data present in mean ± standard deviation for continuous vari-
able and frequency (percent) for dichotomous variables.

characteristics  of  the study  participants  are summarized
in Table  1.  All  the participants  completed  the  sched-
uled  12-week  Pilates  program.  After  the intervention,  total
FSFI  scores  were  significantly  improved  from  12.0  ±  4.9
(range  7.2---25.5)  to  29.3  ±  3.4 (range  21.3---36)  (P <  0.0001).
There  was  an improvement  in participants  regarding  desire
(+136%),  arousal  (+142%),  lubrication  (+116%),  orgasm
(+140%),  satisfaction  (+183%),  pain  (+168%)  and  total  FSFI
(+143%)  scores  (P  <  0.0001  for  all)  (Table  2).  Before  the
exercise  programs,  69.4%  (25  subjects)  of  women’s  BDI
scores  were  > 17,  and  this  ratio  significantly  decreased  to
2.7%  (1 subjects)  after  intervention  (P  < 0.0001). BDI scores
were  significantly  decreased  from  25.1  ±  14.3  to  1.6  ±  3.7
(P  <  0.0001)  after  12-week  Pilates  intervention.

Discussion

The  Pilates  exercise,  which  has been  considered  an  option
that  has  gained  popularity,  is  a unique  system  of  stretching
and  strengthening  exercises  developed  by  Joseph  H Pilates
nearly  90  years  ago  that  employ  sets  of  controlled,  precise
movements  and special  equipment.13,14 The  exercises  are
performed  in  different  positions  on  the ground  with  a mat
or  Pilates  apparatus  (body  conditioning  equipment),  avoid-
ing  excessive  impact  or  pressure  on  the  muscles,  joints,
and  tissues.14,15 The  Pilates  exercise  aims  to  achieve  bet-
ter functioning  of  the  body based  on  the  strengthening
of  the  ‘powerhouse’,  a  term  referring  to the lower  trunk
that  supports  the  body.  The  second  major feature  of  the
method  is  the  six  basic  principles:  centering,  concentra-
tion,  control,  precision,  breath,  and  flow.13---15 A 12-week
Pilates  exercise  trial  designed  to improve  sexual  function
in  women  with  FSD  was  conducted  in  this  study.  FSD is  an
important  public  health  issue;  it has  a high  global  preva-
lence,  but  few effective  treatment  options  are  available.
Moreover,  considering  the  safety  issues  with  pharmacolog-
ical  options  for  FSD, investigation  of nonpharmacological
modalities  is warranted.8 The  current  study  results  show
that  Pilates  exercise  may  have  a facilitative  role  in the  treat-
ment  of  FSD.

In our  previous  study,  we  compared  the FSFI  scores
in  healthy  women  without  FSD  before  and  after  Pilates
exercise.8 It  was  the  first  prospective  study  considering
whether  a relationship  exists  between  Pilates  exercise  and
female  sexual  functions  in healthy  women.  The  previous
study  showed  that  a  regular  Pilates  exercise  program  pos-
itively  affects  FSFI  scores  in  healthy  women  without  FSD.
In  the current  study,  women  with  FSD  were  included  in  the
study  instead  of  healthy  volunteers.  Despite  the Pilates  exer-
cise’s  popularity  and  health claims,  no  prospective  research
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Table  2  Evaluation  of  sexual  function  of  women  before  and  after  Pilates  exercise.

Before  Pilates  exercise  After  Pilates  exercise  Paired  t  test  (p  value)

Desire  1.9  ± 0.7 4.5  ± 0.7 <0.0001
Arousal 1.9  ± 0.8  4.6  ± 0.7  <0.0001
Lubrication  2.4  ± 0.9  5.2  ± 0.6  <0.0001
Orgasm 2.0  ± 1.2  4.8  ± 0.6  <0.0001
Satisfaction  1.8  ± 0.9  5.1  ± 0.6  <0.0001
Pain 1.9  ± 0.9  5.1  ± 0.7  <0.0001
Total FSFI  score  12.0  ± 4.9  29.2  ± 3.4  <0.0001

Data are shown as mean ± standard deviations.

has  been  conducted  to  measure  its  therapeutic  effects  on
sexual  dysfunction  of  adult  female  populations.  Our  find-
ings  suggest  the potential  for  Pilates  exercise  programs  may
improve  sexual  functions  in women  with  FSD and  maybe  a
novel  treatment  option  for FSD.

Very  few  data  are available  on  the  effect  of exercise
or  physical  activity  on  sexual  function  in women  with  FSD
and  without  any  other  disease.  Dabrowska  et  al. found  that
sexual  functioning  and  general  physical  activity  levels  are
associated,  and a low  level of physical  activity  is  corre-
lated  with  reduced  sexual  functioning  in healthy  women.6 In
another  study,  it was  concluded  that  an intensive  residential
program  with  diet,  physical  exercise,  and  lifestyle changes
are  effective  in producing  weight  loss,  reducing  cardiovas-
cular  risk  factors,  and sexual  dysfunctions  in  obese  fertile
women.16 These  authors  also  showed  that  amelioration  of
insulin  resistance  and  endothelial  function  are  correlated
with  net  improvements  in measures  of sexual  function.  Our
current  findings  also showed that  a regular  Pilates  exercise
program  has  positive  effects  on  FSFI  scores  of women  with
FSD.

Changes  in female  sexual  response  are closely  tied  to
day-to-day  fluctuations  in happiness,  enthusiasm,  calmness,
and  fear.  Importantly,  these  daily  changes  in sexual  function
and affect  predominantly  occur simultaneously,  suggest-
ing  that  they  may,  in part,  represent  manifestations  of
the  same  facilitating  mechanisms.8,17 Pilates  exercise  has
health  benefits,  including  enhanced  physiological  function-
ing,  improved  psychological  functioning,  and  learning  of
functionally  effective  postural  set  and  motor  patterns.18

Recent  studies  have  shown  that when  practiced  2  h  a  week
for  six  months,  Pilates  exercise  has  beneficial  effects  on
improving  life  satisfaction,  physical  self-concept,  and  per-
ception  of  health  status  in healthy  women.19 Evidence  of
these  studies  supports  our  findings.

Conclusions

This  study  is  the  first  prospective  study  that  examines  the
improvement  of  sexual  function  in women  with  FSD  after  a
12-week  Pilates  exercise  program.  The  results  of  this  study
suggest  that  Pilates  may  facilitate  the treatment  of  sexual
dysfunction  in women.
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