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Abstract

Background: Sexual dysfunction can have a negative impact on women’s quality of life and relationships. There is
limited information about female sexual function and treatment, particularly during pregnancy and the postpartum
period. The effect of pelvic floor muscle exercise (PFME) on sexual function (SF) has not been studied adequately.
The purpose of this study is to investigate the effect of antenatal PFME on female SF during pregnancy and the first
3 months following birth.

Methods/design: This is a pragmatic, randomised controlled trial which will compare a structured antenatal PFME
programme combined with standard antenatal care to standard antenatal care alone. Eligible women who are less
than 22 weeks’ gestation will be recruited from the antenatal clinics of one hospital located in Western Sydney,
Australia. A sample of 200 primiparous pregnant women who meet the inclusion criteria will be randomised to
either control or intervention groups. This sample size will allow for detecting a minimum difference of 9% in the
female SF score between the two groups. The duration of the PFME programme is from approximately 20 weeks’
gestation until birth. Female SF will be measured via questionnaires at < 22 weeks’ gestation, at 36 weeks’ gestation
and at 3 months following birth. Baseline characteristics, such as partner relationship and mental health, will be
collected using surveys and questionnaires. Data collected for secondary outcomes include the effect of PFME on
childbirth outcomes, urinary and faecal incontinence symptoms and quality of life.

Discussion: The findings of this study will provide more information on whether a hospital-based antenatal PFME
has any effect on female SF, urinary and faecal incontinence during pregnancy and the first 3 months following
birth. The study will also provide information on the effectiveness of antenatal PFME on childbirth outcomes.

Trial registration: Australian New Zealand Clinical Trials registry, ACTRN12617001030369. Registered on
17 July 2017.

Keywords: Pelvic floor muscle exercise, Female sexual function, Urinary incontinence, Faecal incontinence,
Childbirth, Randomised controlled trial, Protocol, Pragmatic
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Background
Sexual dysfunction is considered a public health concern
[1, 2] and is defined as the disturbance in sexual desire
and psychophysiological changes that characterise the
sexual response and cause interpersonal difficulty and
marked distress [3] which can affect the quality of life ad-
versely [4]. The incidence of sexual dysfunction is esti-
mated to range from 19 to 50% of the population, with a
higher incidence in women (43%) than in men (31%) [5, 6].
It is reported in some studies that the incidence of

sexual dysfunction rises to approximately 63–93% of all
pregnant women [7]. Pregnancy and birth can cause
significant life changes that alter previous phases of
physical and emotional adjustment of couples and many
women experience sexuality differently during this
period [8].
About 90% of women claim to resume sexual activity

6 weeks after childbirth [9], and around 83% are re-
ported to experience sexual problems in the first 3
months and 64% in the first 6 months following birth
[9]. Acele and Karaçam [10] found that 91.3% of women
experience at least one sexual problem in the postpartum
period. Khajehei et al. [11] conclude that 64.3% of Austra-
lian women reported sexual dysfunction in the first year
after birth and 70.5% expressed sexual dissatisfaction.
Sexual activity involves a complicated interaction of

physiological, psychosocial and behavioural components
in and between individuals [12]. Among several factors
associated with sexual dysfunction (such as sleep
deprivation, breastfeeding, fatigue, etc.) [9], loss of pelvic
muscle strength is one of the physical changes which oc-
curs in the postpartum period and may be present even
years afterwards. This can result in pelvic pain, urinary
incontinence, cystocele, rectocele and lack of sexual
satisfaction [13]. Having healthy pelvic floor muscle
strength (PFMS) is important for satisfactory genital
arousal and orgasm. Weak muscles may not provide ad-
equate stimulation and arousal, thus hindering orgasmic
potential [14].
Women seeking assistance with sexual dysfunction find

few options of care available to them [15]. Treatment of
female sexual dysfunction is still an unmet clinical need.
There are no Food and Drug Administration-approved
treatments available for women [16]. PFME has been pro-
posed to be a potential factor impacting on female SF.
There may be a psychosocial effect of PFME, such as im-
proved self-acceptance, body awareness and satisfaction
[17, 18]. PFME contributes to increased blood flow to the
pelvis and enhanced vaginal and clitoral receptivity and
responsiveness, providing pleasure during intercourse for
both partners. Some studies have shown that strong pelvic
floor muscles may be associated with better orgasmic and
arousal potentials, desire, excitement and vaginal lubrica-
tion [3, 8]. Despite this theoretical background there are

limited randomised controlled trials (RCTs) on the effect
of PFME on female sexual dysfunction [3], particularly
during pregnancy and the postpartum period. Pauls et al.
[8] suggested that pelvic floor muscle (PFM) training
should be the first-line treatment for stress urinary incon-
tinence and pelvic organ prolapse. However, there is a
need for RCTs to test whether PFME can reduce sexual
dysfunction [8].
The pelvic floor is a rich and dynamic system of inter-

connected muscles, nerves and ligaments that play a
major role in maintaining urinary continence in child-
bearing women. During birth, the baby’s head stretches
the surrounding structures and this stretching may re-
sult in damage to the muscles, nerves and connective
tissues of the pelvic floor. An association between child-
birth and urinary incontinence (UI) may be exacerbated
by the use of forceps and can lead to long-term pelvic
floor muscle dysfunction and urinary or faecal incontin-
ence [19–21]. PFME before the labour and birth could
produce strong and well-controlled muscles, reducing
incontinence and even potentially reducing fatal malpo-
sition and malpresentation [22, 23]. Studies that exam-
ined the effect of PFME on labour show mixed results.
There are studies demonstrating that women rando-
mised to antenatal PFME had a lower rate of prolonged
second stage of labour, less breech presentations and a
lower episiotomy rate. The authors concluded that
PFME appeared to facilitate rather than obstruct labour
[23]. However, another study found no effect of PFME
on the duration of the second stage of labour or the rate
of instrumental birth [24]. There is additional evidence
that PFME may have an effect on reducing faecal incon-
tinence particularly at 1 year postpartum [25].
Therefore, a pragmatic parallel, randomised controlled

trial was designed to investigate the effect of antenatal
PFME on SF during pregnancy and the first 3 months
following birth. The secondary objectives of this study
are to investigate the effect of PFME on childbirth out-
comes, urinary and faecal incontinence symptoms and
specific quality-of-life measures during pregnancy and
the first 3 months following birth.

Methods
Study design
A pragmatic, parallel RCT will be conducted to compare
the effect of a structured antenatal PFME programme
combined with routine antenatal care to routine standard
antenatal care alone. The trial design incorporates treat-
ment flexibility with the framework of a self-designed
(semi-standardised) structured protocol of PFME. Any
changes that need to be made to the trial protocol will be
communicated to all investigators, the ethics committees
and the trial registry. The protocol (version 1) has been
designed in accordance with Standard Protocol Items:
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Recommendations for Interventional Trials (SPIRIT) guide-
lines for interventional trials [26] (Additional file 1) and will
be conducted in accordance with the Declaration of
Helsinki (1964) and the International Conference on
Harmonization Good Clinical Practice (1996).

Eligibility criteria
Low-risk primiparous women who present to the ante-
natal clinic for antenatal care will be approached to par-
ticipate in the study. Women will be eligible if they are
primiparous, over 18 years old, ≤ 22 weeks’ gestation,
have a singleton pregnancy, anticipating a vaginal birth
and have no history of urinary incontinence, pelvic sur-
gery or pelvic organ prolapse at baseline. They also
should have no previous history of depression, mental
illness, alcohol and drug use or domestic violence and
they need to be able to read, understand and communi-
cate in English. Participants in the treatment group must
also agree not to perform a PFME programme other
than that provided in this study. Women will be ex-
cluded if they are over 22 weeks’ gestation, planning to
give birth via caesarean section at the time of booking,
multiparous, have a multiple pregnancy, have compli-
cated pregnancies (type 1 and type 2 diabetic, vaginal
bleeding, baby with abnormalities, etc.) and have known
pelvic floor muscle dysfunction. Women who are not
able to read and understand English to answer the ques-
tionnaires will also be excluded from this study.

Recruitment, setting and informed consent
The recruitment will be undertaken at the antenatal
clinics of a tertiary, teaching public hospital located in
Western Sydney, Australia. The region includes a diverse
population from diverse ethnic, cultural and economic
backgrounds. Women will be recruited at the time of
booking into the hospital or at their second antenatal
visits when they are less than 22 weeks’ gestation. Preg-
nant women will be introduced into the study via flyers
available in the antenatal clinics. The researcher will at-
tach flyers to the files of all primiparous women less
than 22 weeks’ gestation who are attending their first or
second antenatal appointment. Midwives booking the
women into the antenatal clinics will refer the women to
the researcher, who will then provide women with de-
tailed information about the research and confirm they
are interested in joining the study. All women will be
screened again to see whether they are eligible, and they
will be provided with a participant information sheet
and asked to provide written consent.

Randomisation and blinding
It is not possible for study participants, and the first re-
searcher (SSS) delivering the intervention, to be blind to
the group allocations in this study. The other care

providers, including midwives and doctors, will be blind
to the group allocations. The first researcher (SSS) will
assign women to the intervention or control groups
using a centralised, remote computer-generated rando-
miser called Sealed Envelope [27]. To minimise the risk
of detection bias, every woman will be issued with a
unique four-digit study code. Therefore, the researcher
(SSS) will be blinded to the participants’ responses using
the study code during data entry. Additionally, data will
be collected electronically and submitted by the women
directly into the Red Cap database, which will further
decrease the risk of bias. The first researcher (SSS) will
be kept blinded to the group allocations during data ana-
lysis and the statistician will conduct the analysis with
the researcher. There will be a treatment and control ra-
tio of 1:1. All data including electronic and hardcopies
will be destroyed 5 years after completion of the study
according to NSW health policy.

Treatment and assessment schedule (participant’s
timeline)
The study period will run from approximately 20 weeks’
gestation until 3 months following birth. The duration
of the PFME programme is from approximately 20
weeks’ gestation until birth. to assess the comparibility
of the study groups, baseline information about deme-
graphic data, medical, surgical, psychological and family
histories will be obtained from the hospital databse.
Figure 1 outlines the process of the study.

Intervention
Background
Various PFME protocols in non-pregnant women have
been used in the literature. However, the number of rep-
etitions and the duration of contractions and rest be-
tween series vary. The recommended frequency of
PFME ranges from two to three times a week for up to a
3-month period, an amount of time necessary to obtain
minimum hypertrophy and consequently muscle strength.
Although various studies have confirmed the efficacy of
PFME in the treatment of urinary incontinence, reports
regarding PFME during pregnancy and the postnatal
period are scarce [28]. According to Bø [29], those women
who performed PFME with supervised training gain the
most beneficial effect compared with those who do not re-
ceive training or supervision. About 200 million women
around the world are not familiar with PFME. Moreover,
it is reported that approximately 50% of women do not
perform this exercise correctly [30].
PFME has been recommended as a first-line treat-

ment for pelvic floor dysfunction, including urinary
incontinence [14]. However, to date, there is no con-
sensus about the most effective PFME regime to rec-
ommend to women, even from the most rigorously
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designed studies on urinary incontinence [31]. There
is also conflicting information about whether using
biofeedback to teach PFME is more effective than
PFME alone. The study by Finnbogadóttir et al. [32]
showed that women with a poor ability to contract
their PFM had better PFMS when they were trained
using biofeedback methods compared with those who
received PFME alone. In contrast, Harvey [33] re-
ported that antenatal PFMEs with biofeedback taught
by trained personnel do not significantly reduce the
incidence of postpartum urinary incontinence or im-
prove PFMS in the short term. Fitz et al. [34] found
that PFME alone led to a superior but not significant
difference in the function of PFM when compared to
PFME with biofeedback. This suggests that PFME
with biofeedback is no more effective than PFME
alone [34]. Compliance rates with PFME continue to
be an issue [35, 36]. To increase the effectiveness of
PFME, the recommended strategies include; appropri-
ate follow up, feasibility of the program, training pro-
gram, and patient-related actors such as motivation
and commitment [35, 36].

Intervention used in this study
In this study, all women will receive standard antenatal
care. In addition to routine antenatal education and care,
the women in the intervention group will receive an
initial education session on the function of PFMs and
the benefits of PFME as well as how to perform PFME.
Women will be provided with an additional pamphlet to
read (version 06; published by the Continence Foundation
of Australia) [37]. The duration of treatment is approxi-
mately from 20 weeks’ gestation until birth. The first
training session will be conducted by the researcher and is
designed to take 20–30 min. To design the PFME
programme in this study, the researchers used a com-
bination of information obtained from the physiother-
apy department in the intended hospital setting as well
as the recent literature available on PFME programmes.
The final PFME programme in this study was devel-
oped using six references: effective functional motor
activation patterns (the Knack method) [38, 39] and the
studies carried out by Elbegway et al. [13], Mørkved et
al. [22], Mørkved and Bø [40] and Alves et al. [41]
(Fig. 2).

Fig. 1 Pragmatic randomised controlled trial flowchart
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The women will be instructed how to lift their PFM
up and inwards around the urethra, vagina and rectum,
squeeze as hard as they can and hold it for 8–10 s before
relaxing the muscles gently. Women will be asked to
keep breathing in and out during the contractions [40].
Women will be instructed to perform PFME in different
positions so they can choose the most comfortable pos-
ition to practise PFME at home (Table 1). Performing
the proposed PFME at home is estimated to take 15 min.

� Sit with your legs apart and your back straight. Lift
upwards and inwards around the openings in the
pelvic floor [40].

� Stand with your legs apart, and check that the
buttock muscles are relaxed while you squeeze the
PFMs [40].

Women will be instructed on the Knack method
(Table 2). They will be taught to contract their PFMs be-
fore coughing, sneezing, lifting or bending. Women will
also be asked to stop the flow of urine when they are
urinating. If it is difficult to stop the initial flow, they
can test themselves towards the end of urination, which
is much easier. This is only a test to see whether they

are using the muscles correctly. They are asked not to
use urination for training, as this can interfere with the
ability to empty their bladder completely [35, 39].
In order to assess the compliance rate, women in the

intervention group will be provided with a diary to rec-
ord their exercises daily. Women will be followed up
fortnightly via text messages as reminders. Red stick-up
spots will be used to remind women to do the exercises
as this has been demonstrated to be effective [38].
Both study and control groups will receive routine

antenatal care during pregnancy. The routine antenatal
care includes verbal advice on PFME given by midwives
to women at 28 weeks’ gestation. The advice is given in
one antenatal visit and is known to be inconsistent and
brief, as there is no structured PFME programme avail-
able. The available antenatal classes also do not cover a
structured antenatal PFME training with follow up. The
physiotherapy service is available to the women who are
referred to a physiotherapist to receive specific physical
therapy treatment.
In this study, women in the control group will not re-

ceive training on PFME from the researcher; however,
they will not be discouraged from performing PFMEs.
There is no dietary or lifestyle requirement or restriction

Fig. 2 Instructions for women. PFM pelvic floor muscle, PFME pelvic floor muscle exercise

Table 1 Pelvic floor muscle exercise sequences

Gestational stage Position adopted Type of muscular
contraction

Number of
contractions

Contraction sustaining
time (s)

Muscle relaxation time
after contraction (s)

From 20 weeks until birth Standing Slow 8–10 8–10 8–10

Fast 5 1 –

Sitting Slow 8–10 8–10 8–10

Fast 5 1 –

Lying down Slow 8–10 8–10 8–10

Fast 5 1 –
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as a result of participating in this study. Women in the
intervention group are required to follow the PFME
protocol provided by the researcher and to avoid using a
different PFME protocol.
If women develop any complications related to preg-

nancy, they will be allowed to withdraw from the study
if they are advised to do so by a doctor.

Outcome measures and data collection
The list of data collection instruments and time of data
collection are presented in Table 3 and Fig. 3. The primary
outcome of this study is the measurement of female SF
during pregnancy and at 3 months postpartum which will
be assessed using the Female Sexual Function Index (FSFI)
[42]. The FSFI is a valid and reliable [42] multidimensional
self-reported instrument for the assessment of female SF.
It consists of 19 questions grouped into six domains: de-
sire, arousal, lubrication, orgasm, satisfaction and pain. A
value of 0–5 is attributed to each answer. The scores range
from 2 to 36 and the lower the score, the worse the SF
[42]. There are cut-off points to predict female sexual dys-
function. In 2006, Weig et al. [1] validated the FSFI in the

USA and found that a cut-off score of 26.55 was enough to
classify 70% of women with sexual dysfunction in the nor-
mal population. This score cannot be used for specific
groups such as pregnant women, postpartum women,
menopausal women and so forth [1]. SF will be assessed at
20 and 36 weeks’ gestation and at 3 months following birth.
The secondary outcome endpoints will be examined

as follows:

1. Childbirth outcomes will include duration of the
first, second and third stages of labour, fetal
positions and presentation at birth; mode of birth;
episiotomy and perineal trauma (1st, 2nd, 3rd and
4th degree perineal lacerations); and fetal outcomes
including the APGAR score, head circumference,
length and weight. Data regarding childbirth
outcomes and fetal outcomes will be obtained from
the hospital database after birth.

2. Urinary incontinence symptoms and specific
quality-of-life measures will be assessed using the
short forms of the Urogenital Distress Inventory
(UDI-6) [43] and the Incontinence Impact
Questionnaire (IIQ-7) [43] at the time of booking at
20 weeks’ gestation, at 36 weeks’ gestation and also
at 3 months following birth. The short forms
of the UDI-6 and IIQ-7 are composed of six and
seven questions, respectively. They are validated
self-report questionnaires and have been shown to
have a high degree of correlation with the longer
forms of these questionnaires. Both questionnaires
are recommended by the second international

Table 2 Knack method

Aim 3 sets of 13 pelvic floor muscle contractions
lasting 8–10 s daily

Triggers (red stick-up dots) Shower, teeth, meals, queues and so forth

The Knack Functional bracing: grip up before cough,
sneeze, lift, bend

Postnatally As above and also incorporating good
bladder habits

Table 3 Data collection instruments and time of data collection

Collection time

Booking 36 weeks’ gestation Birth 3 months after birth

Data and tools CG IG CG IG CG IG CG IG

Primary outcomes

SF (FSFI) √ √ √ √ – – √ √

Secondary outcomes

Urinary incontinence (UDI-6) √ √ √ √ – – √ √

Faecal incontinence (FI questionnaire) √ √ √ √ – – √ √

Specific quality of life (IIQ-7) √ √ √ √ – – √ √

Childbirth outcomes (Obstetrix Database) – – – – √ √ – –

Confounding variables

Depression (EPDS) √ √ – – – – √ √

Relationship (RAS) √ √ – – – – √ √

Expectancy questionnaire √ √ – – – – – –

Baseline data (Obstetrix Database) √ √ – – – – – –

Antenatal history (Obstetrix Database and survey) √ √ √ √ – – – –

Postpartum history (Obstetrix Database and survey) – – – – – – √ √

CG control group, IG intervention group, SF sexual function, FSFI Female Sexual Function Index, UDI-6 Urinary Distress Inventory, FI Waxner short form of faecal
incontinence, IIQ-7 Incontinence Impact Questionnaire, EPDS Edinburgh Depression Scale, RAS Relationship Assessment Scale
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consultation on incontinence [44]. The UDI-6 is a
six-item symptom inventory, specific to symptoms
associated with lower urinary tract dysfunction, and
combines information on stress, obstructive and
discomfort symptoms. The IIQ-7 is a seven-item
life-impact assessment instrument specific to UI,
and covers separate domains of physical activity,
travel, social/relationships and emotional health.
Both measures were developed for self-administration
and are intended to be used in combination. Women
rate how much they experience impaired function of
UI and the extent to which this UI affects their daily
functioning with four response options per item
(0 = “not at all”; 1 = “slightly”; 2 = “moderately”;
3 = “greatly”). For this study, we maintained the scor-
ing procedure as described by the original
developer: if more than two items are missing, a total
score is not to be calculated. The mean score of items

is multiplied by 331
.
3
to convert to a 0–100 scale.

Higher scores indicate more symptom distress
(UDI-6) or more impact on daily life (IIQ-7) [45].

3. Faecal incontinence (FI) symptoms will be assessed
using aWaxner short form of faecal incontinence
questionnaire [46] and has been validated in
Australia [47]. The Waxner classification is a
20-point scale used to determine the severity of
faecal incontinence and is widely used in Europe
[46]. The Waxner questionnaire consists of five
questions addressing solid, liquid, gas, changing
underwear and lifestyle. Excellent or a score of 0
means continent to liquid and solid stool. Fair
means incontinent to liquid and flatus. Poor or a
score of 20 means total incontinence [46].

In order to examine the baseline characteristics that
might interfere with the effect of PFME on SF, women

DOIREPYDUTS

Enrolment Allocation Post-allocation Close-out 

TIMEPOINT** <22 weeks 
gestation 

<22 weeks 
gestation

20  weeks 
gestation

36 weeks 
gestation Birth Three months 

postpartum 

ENROLMENT:
X

Eligibility screen X  

Informed consent  X  

Randomization X  

Allocation  X 

INTERVENTIONS

PFME group 

Control  X

ASSESSMENTS:

Baseline variables X X    

Sexual function, Urinary 
and Faecal incontinence 
symptoms 

X   X  X 

Birth outcomes     X  

Expectancy, Relationship 
and Depression 
assessments 

X     X 

Fig. 3 The schedual of enrollment, interventions and assessment

Sobhgol et al. Trials          (2019) 20:144 Page 7 of 11



in both control and intervention groups will be asked
about depression symptoms (using the Edinburgh
Postnatal Depression Scale (EPDS) questionnaire)
[48]. The 10-question EPDS is a valuable and efficient
way of identifying patients at risk for “perinatal”
depression. Scores above 12 require further assess-
ment and appropriate management as the likelihood
of depression is high. Any woman who scores 1, 2 or 3
on item 10 requires further evaluation before leaving
the office to ensure her own safety and that of her
baby [48].
The other factor that can interfere with the effect of

PFME on SF is the relationship with the partner. In this
study, a relationship questionnaire [49] will be used at
the time of enrolment and at 3 months following birth.
The Relationship Assessment Scale (RAS) used in this
study consists of seven questions. Scores could range
from 1 (low satisfaction) to 5 (high satisfaction). The
scores are added up and divided by 7 to get a mean
score. The RAS is internally consistent and is solidly and
consistently related to measures of relevant constructs
such as love and self-esteem [49].
Women in the intervention group will also be

provided with the expectancy questionnaire [50] at the
time of enrolment. As there is no standard expectancy
questionnaire available, for the purpose of this study a
questionnaire was designed based on a questionnaire ex-
tracted from a study by Devilly and Borkovec [50]. This
questionnaire will provide information on women’s ex-
pectation of treatment. Belief usually has two aspects to
it: (1) what one thinks will happen; and (2) what one
feels will happen. The original questionnaire has demon-
strated high internal consistency within each factor and
good test–retest reliability [50].
Data to be collected from the woman at baseline in-

clude: age, gestational age, education, economic status,
country of birth, relationship status, smoking habits,
remedies or medication history, medical, surgical and psy-
chological history (such as mental illness or depression),
family history including domestic violence and alcohol
and drug abuse. Antenatal, birth and postpartum history
will be obtained from the hospital database and a
self-designed survey. The survey will be completed at the
time that questionnaires are given to women at the time
of booking, at 36 weeks’ gestation, and at 3 months
after birth.
To assess the compliance rate, women will be given a

diary to record their PFME daily. These data will be col-
lected and recorded monthly by the researcher.
All questionnaires are self-report questionnaires and

will be delivered electronically through the REDCap
electronic system [51] to women unless they choose to
receive hardcopies. The first researcher (SSS) will collect
the data. All missing data will be reported with reasons

given and patterns of occurrence explored. If women
withdraw from the study, no more additional informa-
tion will be collected; however, the personal information
already collected will be retained to ensure that the re-
sults of the research project can be measured properly
and to comply with the law.

Safety monitoring
If women raise any concerns about their health during
recruitment and throughout the research process, they
will be provided with numbers for counselling by the re-
search team and they will be provided with appropriate
referral to health care professionals to receive additional
treatment and care.
PFME is currently part of antenatal and postnatal

education and is considered a safe practice. There are no
adverse effects previously reported in the literature;
however, any adverse events arising during the study will
be documented and reported to the Human Ethics
Research Committee.

Sample size
The sample size of this study was calculated based on the
recent research available on the impact of PFME on SF in
the postpartum period. Using information from this study
[52], a total FSFI score of 28.9 ± 4.54 in the intervention
group after PFME and 26.6 ± 4.40 in the control group
and a standard deviation of 4.54 in both groups, a sample
size of minimum of 62 in each arm would be required to
detect a 9% difference in FSFI scores between groups (80%
power and α = 0.50). The treatment and control ratio is 1.
Allowing for 20% attrition during pregnancy, around 160
women are needed to be recruited. However, considering
the possibility of a higher rate of withdrawal at 3 months
after birth and anticipating 30% attrition after birth, 200
women will be randomised.

Data management
Data will be collected via an electronic data management
system (REDCap) and will be stored securely on a
password-protected computer in the hospital setting.
Data will be linked to a study code and de-identified
data will be used for data analysis. All of the hardcopies
will be de-identified using a study code and will be
stored securely in the hospital setting. All data will be
destroyed 5 years after completion of the study.

Statistical analysis
Analysis of the primary and secondary outcomes will be
based on an intention-to-treat basis, which will include
withdrawal and losses to follow up. Descriptive statistics
including numbers and proportions, and means and stand-
ard deviations will be used. Primary analysis including
chi-square and Student’s t tests will be used to examine
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group differences in the primary and secondary outcomes.
Repeated ANOVA will be used in order to assess
within-patient correlation. Effect sizes will be reported with
95% confidence intervals, and results will be considered
significant if P < 0.05. Data will be analysed using SPSS.

Discussion
To date, there is an international consensus that pelvic
floor muscle training (PFME) should be the first-line
treatment for stress urinary incontinence (SUI) and pel-
vic organ prolapse (POP). There is, however, no consen-
sus on either prevention or treatment of symptoms
related to female sexual dysfunction [3, 18]. Much of the
published research in this area addresses the efficacy of
treatment protocols, which aim to cure or improve urin-
ary incontinence once it has manifested. Therefore, this
study provides the opportunity to assess the preventive
effect of antenatal PFME on urinary and faecal incontin-
ence during pregnancy and in the postpartum period.
This study will test the effectiveness of a hospital-based
PFME programme alone without biofeedback with em-
phasis on the continuity of care and motivation, without
using vaginal examination or invasive methods during
pregnancy. It also will provide more information on the
effect of antenatal PFME on childbirth outcomes. Find-
ings from this study will help to establish an evidence
base for the use and effectiveness of hospital-based ante-
natal PFME to improve primiparous women’s quality of
life, SF, childbirth outcomes, and urinary and faecal in-
continence symptoms.
The limitation of this study is that the PFMS will not

be assessed both before and after intervention, but if this
PFME programme is shown to be effective then it will
be even more feasible to use in clinical practice. There is
no biofeedback method being used in this study and
there will be no digital examination to teach or assess
whether women are contracting their PFM correctly.
The fortnightly follow up on PFME will cease at birth
and does not continue after birth. The women will be
followed up only until 3 months postpartum and the fol-
low up will not continue beyond that period. The partic-
ipants are all primiparous so the effect of antenatal
PFME on multiparous pregnant women will not be
assessed in this study.

Trial status
Recruitmnet commenced on 11 Februray 2018. It is ex-
pected to be completed by 31 September 2018. Data col-
letcion will be completed by 31 April 2019.

Additional file

Additional file 1: SPIRIT 2013 checklist: recommended items to address
in a clinical trial protocol and related documents. (DOC 116 kb)

Abbreviations
PFM: Pelvic floor muscle; PFME: Pelvic floor muscle exercise; PFMS: Pelvic
floor muscle strength; RCT: Randomised controlled trial; SF: Sexual function

Acknowledgments
The support provided by Western Sydney University to conduct this study is
highly acknowledged. The authors acknowledge Dr. Jenny King, and the
physiotherapy department of Westmead Hospital for providing information
and material resources. The opportunity provided by Westmead Hospital to
implement the trial is also acknowledged.

Consent or assent
The researcher is responsible for obtaining consent from participants.

Funding
Funding for this research has been received in the format of an Australian
post-graduate award scholarship, of which SS is a recipient, and “research
training funds” provided by Western Sydney University as a standard re-
source to all higher degree by research candidates.

Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available due to ethical considerations, but may be available from
the corresponding author on reasonable request.

Authors’ contributions
SSS, HP, CAS and HGD designed the RCT. SSS is responsible for running all
the aspects of the clinical trial, including screeing, recruitment and
randomisation, intervention administration, follow up, data collection, data
analysis, reporting and communication of findings to participants. Data
analysis will be conducted in consultaion with the statistician. SSS wrote the
manuscript and CAS, HGD and HP commented and contributed writing and
edited drafts. All authors read and approved the final manuscript.

Ethics approval and consent to participate
Ethical approval was obtained from Western Sydney Local Health district,
Westmead Hospital and Western Sydney University on 05th December 2017,
19th Jan 2018 and 25th Jan 2018, respectively. The recruitment started on
11/02/18.

Consent for publication
Consent will be taken from all the authors before submission of paper.

Competing interests
CAS declares that the National Institute of Complementary Medicine receives
research grants and donations from foundations, universities, government
agencies and industry. Sponsors and donors provide untied and tied funding
for work to advance the vision and mission of the Institute.
Funding for this research has been received in the format of an Australian
postgraduate award scholarship, of which SSS is a recipient, and “research
training funds” provided by Western Sydney University as a standard
resource to all higher degree by research candidates.
HP and HGD also declare that they receive government and university
research grants.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1School of Nursing and Midwifery, Western Sydney University, Locked Bag
1797, Penrith, NSW 2751, Australia. 2NICM Health Research Institute, Western
Sydney University, Locked Bag 1797, Penrith, NSW 2751, Australia. 3Ingham
Institute, Liverpool, NSW, Australia. 4National Institute of Complementary
Medicine, Campbelltown, NSW, Australia.

Sobhgol et al. Trials          (2019) 20:144 Page 9 of 11

https://doi.org/10.1186/s13063-019-3226-6


Received: 3 May 2018 Accepted: 28 January 2019

References
1. Weig W. Sexual dysfunctions from a neuropsychiatric perspective. Organ der

Deutschen Gesellschaft für Psychiatrie, Psychotherapie und Nervenheilkunde
Organ der Deutschen Gesellschaft für Neurologie. 2006;77(1):101–9.

2. Zahra Z, Golmakani N, Nayare K, Shareh H, Shareh H, Shakeri M-T. The effct
of pelvic floor muscle training on quality of sex life and marital satisfaction
in primiparous women after birth. JOCI. 2014;17(103):21–32.

3. Ferreira C, Dwyer P, Davidson M, Souza A, Ugarte J, Frawley H. Does pelvic
floor muscle training improve female sexual function? A systematic review.
Incl Pelvic Floor Dysfunct. 2015;26(12):1735–50.

4. Running A, Smith-Gagen J, Wellhoner M, Mars G. Acupuncture and female
sexual dysfunction: a time-series study of symptom relief. Med Acupunct.
2012;24(4):249–55.

5. Frank JE, Mistretta P, Will J. Diagnosis and treatment of female sexual
dysfunction. Am Fam Physician. 2008;77(5):635–42.

6. Zakhari R. Female sexual dysfunction: a primary care perspective. J Am Acad
Nurse Pract. 2009;21(9):498–505.

7. Ribeiro MC, Nakamura MU, Torloni MR, Scanavno MDT, Amaral MLSA, Puga
MEDS, Matter R. Treatments of female sexual dysfuntion symptoms duirng
pregnancy: a systematic review of the litrature. Sexual Medicine Reviews.
2014;2:1–9.

8. Pauls RN, Occhino JA, Dryfhout VL. Effects of pregnancy on female
sexual function and body image: a prospective study. J Sex Med.
2008;5(8):1915–22.

9. Golmakani N, Zare Z, Khadem N, Shareh H, Shakeri MT. The effect of pelvic
floor muscle exercises program on sexual self-efficacy in primiparous
women after delivery. Iran J Nurs Midwifery Res. 2015;20(3):347.

10. Acele EÖ, Karaçam Z. Sexual problems in women during the first
postpartum year and related conditions. J Clin Nurs. 2012;21(7–8):929–37.

11. Khajehei M, Doherty M, Tilley PJM, Sauer K. Prevalence and risk factors of
sexual dysfunction in postpartum Australian women. J Sex Med.
2015;12(6):1415–26.

12. Levin R, Riley A. The physiology of human sexual function. Psychiatry.
2007;6(3):90–4.

13. Elbegway AF, Elshamy FF, Hanfy HM. The effect of pelvic floor exercise on
sexual function after vaginal delivery. Med J Cairo Univ. 2010;78(2):27–31.

14. Mohktar MS, Ibrahim F, Rozi NFM, Yusof JM, Ahmad SA, Yen KS, et al. A
quantitative approach to measure women’s sexual function using
electromyography: a preliminary study of the Kegel exercise. Med Sci Monit.
2013;19:1159–66.

15. Antonioli R, Simo E. Physical therapeutic approach of female sexual
dysfunction. Rev Neurociemcia. 2010;18(2):101.

16. Nappi RE. Why are there no FDA-approved treatments for female sexual
dysfunction? Expert Opin Pharmacother. 2015;16(12):1735–8.

17. Rosenbaum TY. REVIEWS: Pelvic floor involvement in male and female
sexual dysfunction and the role of pelvic floor rehabilitation in treatment: a
literature review. J Sex Med. 2007;4(1):4–13.

18. Tennfjord KK, Hilde G, Stær-Jensen J, Siafarikas F, Engh ME, Bø K. Effect of
postpartum pelvic floor muscle training on vaginal symptoms and
sexual dysfunction—secondary analysis of a randomised trial. BJOG.
2016;123(4):634–42.

19. Chiarelli P, Cockburn J. Promoting urinary continence in women after
delivery: randomised controlled trial. BMJ. 2015. https://doi.org/10.1136/
bmj.324.7348.1241.

20. Haddow G, Watts R, Robertson J. Effectiveness of a pelvic floor muscle exercise
program on urinary incontinence following childbirth. 2015;3:103–46.

21. Lydon-Rochelle MT, Holt VL, Martin DP. Delivery method and self-reported
postpartum general health status among primiparous women. Paediatr
Perinat Epidemiol. 2001;15(3):232–40.

22. Mørkved S, Bø K, Schei B, Salvesen KÅ. Pelvic floor muscle training during
pregnancy to prevent urinary incontinence: a single-blind randomized
controlled trial. Obstet Gynecol. 2003;101(2):313–9.

23. Salvesen KÅ, Mørkved S. Randomised controlled trial of pelvic floor muscle
training during pregnancy. BMJ. 2004;329(7462):378–80.

24. Agur W, Steggles P, Waterfield M, Freeman R. Does antenatal pelvic floor
muscle training affect the outcome of labour? A randomised controlled
trial. Int Urogynecol J. 2008;19(1):85–8.

25. Glazener CMA, Herbison GP, Wilson PD, Macarthur C, Lang GD, Gee H, et al.
Conservative management of persistent postnatal urinary and faecal
incontinence: randomised controlled trial. BMJ. 2001;323(7313):593–6.

26. Chan AW, Tetzlaff JM, Gøtzsche PC, Altman DG, Mann H, Berlin JA, et al.
SPIRIT 2013 explanation and elaboration: guidance for protocols of clinical
trials. BMJ. 2013;346:e7586. https://doi.org/10.1136/bmj.e7586.

27. Sealed Envelope. Randomisation and online databases for clinical trials.
Databases. http://www.sealedenvelope.com/. Accessed 11 Feb 2018.

28. Oliveira CD, Lopes MAB, Zugaib M. Effects of pelvic floor muscle training
during pregnancy. Clinics. 2007;62(4):439–46.

29. Bø K. Pelvic floor muscle training in treatment of female stress urinary
incontinence, pelvic organ prolapse and sexual dysfunction. World J Urol.
2012;30(4):437–43.

30. Zahra Z, Golmakani N, Nayare K, Shareh H, Shareh H, Shakeri MT. The efefct
of pelvic floor muscle training on quality of sex life and marital satisfaction
in primiparous women after birth. JOCI. 2014;17(103):21–32.

31. Willans A. The role of pelvic floor muscle exercise in the treatment of
female sexual dysfunction. J Assoc Chart Physiotherapists Women’s Health.
2014;115:22–9.

32. Finnbogadóttir H, Moghaddassi MN, Stenzelius K. Pelvic floor muscle
exercise after delivery with or without the biofeedback method: an
intervention study. J Womens Health Care. 2016;5:2–5.

33. Harvey MA. Pelvic floor exercises during and after pregnancy: a systematic
review of their role in preventing pelvic floor dysfunction. J Obstet
Gynaecol Can. 2003;25(6):487–98.

34. Fitz FF, Resende APM, Stüpp L, Sartori MGF, Girão MJBC, Castro RA.
Biofeedback for the treatment of female pelvic floor muscle dysfunction: a
systematic review and meta-analysis. Int Urogynecol J. 2012;23(11):1495–516.

35. Venegas M, Carrasco B, Casas-Cordero R. Factors influencing long-term
adherence to pelvic floor exercises in women with urinary incontinence.
Neurology and Urodynamics. 2018;37:1120–1127.

36. Paddison K. Complying with pelvic floor exercises: a literature review. Nurs
Stand. 2002;16(39):33.

37. Pelvic floor muscle training for women. Continence Foundation of Australia.
Database. https://www.continence.org.au/pages/pelvic-floor-women.html.
Assessed 31 Mar 2017.

38. Miller JM, Ashton-Miller JA, DeLancey JO. A pelvic muscle precontraction
can reduce cough-related urine loss in selected women with mild SUI.
J Am Geriatr Soc. 1998;46(7):870–4.

39. Miller JM, Sampselle CM, Ashton-Miller JA, Hong GRS, DeLancey JO.
Clarification and confirmation of the effect of volitional pelvic floor
muscle contraction to preempt urine loss (the knack maneuver) in stress
incontinent women. Int Urogynecol J Pelvic Floor Dysfunct. 2008;19(6):773–82.

40. Mørkved S, Bø K. Effect of pelvic floor muscle training during pregnancy
and after childbirth on prevention and treatment of urinary incontinence: a
systematic review. Br J Sports Med. 2004;48(4):299–310.

41. Alves PGJM, de Carvalho Cavalli R, Bertacini DMM, Driusso P. Effects of
antenatal pelvic floor preparation techniques on the perineal integrity: a
randomized controlled trial protocol. Int J Clin Trials. 2016;3(4):203–9.

42. Rosen R, Brown C, Heiman J, Leiblum S, Meston C, Shabsigh R, Ferguson D,
D’Agostino R. The Female Sexual Function Index (FSFI): a multidimensional
self-report instrument for the assessment of female sexual function.
J Sex Marital Ther. 2000;26(2):191–208.

43. Utomo E, Korfage IJ, Wildhagen MF, Steensma AB, Bangma CH, Blok BF.
Validation of the Urogenital Distress Inventory (UDI-6) and Incontinence
Impact Questionnaire (IIQ-7) in a Dutch population. Neurourol Urodyn.
2015;34(1):24–31.

44. Cam C, Sakalli M, Ay P, Cam M, Karateke A. Validation of the short forms of the
Incontinence Impact Questionnaire (IIQ-7) and the Urogenital Distress
Inventory (UDI-6) in a Turkish population. Neurourol Urodyn. 2007;26(1):129–33.

45. Uebersax JS, Wyman JF, Shumaker SA, McClish DK. Short forms to assess life
quality and symptom distress for urinary incontinence in women: the
Incontinence Impact Questionnaire and the Urogenital Distress Inventory.
Neurourol Urodyn. 1995;14(2):131–9.

46. Rothbarth J, Bemelman WA, Meijerink WJ, Stiggelbout AM, Zwinderman AH,
Buyze-Westerweel ME, Delemarre JB. What is the impact of fecal
incontinence on quality of life? Dis Colon Rectum. 2001;44(1):67–71.

47. Sansoni JE, Marosszeky N, Sansoni E, Hawthorne G. Designing a faecal
incontinence instrument using survey data National Health Outcomes
Conference. Wollongong: Australian Health Outcomes Collaboration;
2006. p. 1–8.

Sobhgol et al. Trials          (2019) 20:144 Page 10 of 11

https://doi.org/10.1136/bmj.324.7348.1241.
https://doi.org/10.1136/bmj.324.7348.1241.
https://doi.org/10.1136/bmj.e7586
http://www.sealedenvelope.com/
https://www.continence.org.au/pages/pelvic-floor-women.html


48. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression.
Development of the 10-item Edinburgh Postnatal Depression Scale.
Br J Psychiatry. 1987;150(6):782–6.

49. Dicke A, Hendrick C. The Relationship Assessment Scale. J Soc Pers Relat.
1998;15:137–42.

50. Devilly GJ, Borkovec TD. Psychometric properties of the credibility/
expectancy questionnaire. J Behav Ther Exp Psychiatry. 2000;31(2):73–86.

51. REDCap. Database. https://clinicaltrials.westernsydney.edu.au/. Assessed 31
Apr 2017.

52. Citak N, Cam C, Arslan H, Karateke A, Tug N, Ayaz R, et al. Postpartum sexual
function of women and the effects of early pelvic floor muscle exercises.
Acta Obstet Gynecol Scand. 2010;89(6):817–22.

Sobhgol et al. Trials          (2019) 20:144 Page 11 of 11

https://clinicaltrials.westernsydney.edu.au/

	Abstract
	Background
	Methods/design
	Discussion
	Trial registration

	Background
	Methods
	Study design
	Eligibility criteria
	Recruitment, setting and informed consent
	Randomisation and blinding
	Treatment and assessment schedule (participant’s timeline)
	Intervention
	Background
	Intervention used in this study

	Outcome measures and data collection
	Safety monitoring
	Sample size
	Data management
	Statistical analysis

	Discussion
	Trial status
	Additional file
	Abbreviations
	Acknowledgments
	Consent or assent
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

