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Comparison of Electromyographic Evaluation of Pelvic Floor
Muscles in Third Trimester Between Pregnant Women With
and Without Urinary Incontinence
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Abstract

Background: The aim of the study was to compare the pelvic floor
muscle function between pregnant women with and without urinary
incontinence, in third trimester.

Methods: Fifteen pregnant women with urinary incontinence and 25
pregnant women without urinary incontinence were included in study.
The evaluation was conducted in two moments on third trimester:
between the 24th and 28th gestational week and between the 34th and
36th gestational week, consisted on electromyographic evaluation of
pelvic floor muscles function. Data were tabulated in Excel and sta-
tistically analyzed with the Statistica program. A significance level of
5% (P <0.05) was adopted.

Results: The comparison between the groups showed significant dif-
ference, in first evaluation, on the mean and peak values of sustained
contraction, and pregnant women with urinary incontinence had the
worst values of the electrical signal related to these variables. The
intragroup comparison, pregnant women with urinary incontinence
had, at the end of pregnancy, higher mean values of the pelvic floor
muscles electrical activity during maximal voluntary and sustained
contractions, and greater peak value during maximal voluntary con-
traction.

Conclusions: Pregnant women with urinary incontinence complaint
had worse pelvic floor muscles function, compared to those without
complaint. Thus, the pelvic floor muscle function is directly related to
continence in pregnant women.
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Introduction

During pregnancy, the anatomical and physiological damages
that occur in the lower urinary tract can alter its function, in-
ducing voiding symptoms, which tend to become more pro-
nounced as the pregnancy progresses [1, 2]. So these symp-
toms are more common in the third trimester and may be
related to the pressure on the bladder from the fetal head [3].

According to Morkved et al [4], the function of the pelvic
floor muscles (PFM), assessed by ultrasonography and peri-
neometer, is better in continent pregnant women compared to
primigravidae with urinary incontinence, because these wom-
en have less muscle thickness and, therefore, less ability to
compress the urethra during a sudden increase in intraabdomi-
nal pressure.

However, the evidences are not sufficient to support the
hypothesis that the PFM function is directly related to conti-
nence in pregnant women, so that a decrease in electrical ac-
tivity of the PFM is associated with the urinary incontinence
complaint. Thus, it becomes necessary to evaluate the function
of these muscles during pregnancy, relating it to urinary loss
complaint.

Among the assessment methods of PFM function, the elec-
tromyography (EMQG) stands out because it allows consistently
predicting certain clinical variables related to the function of
these muscles [5]. This method is able to demonstrate the base-
line, the function of phasic and tonic fibers, which provides a
complete muscle function assessment [6].

The objective of this study was to compare the PFM func-
tion between pregnant women with and without urinary incon-
tinence, in the third trimester.

Material and Methods

This is a cross-sectional study conducted from July 2012 to
October 2013. The sample size calculation was performed us-
ing G* Power 3.1.3 program. The values found in Frederice et
al’s [7] study were used as parameter for the electromyograph-
ic activity of the PFM during pregnancy. For a power of 0.90
and alpha test error of 5%, 15 patients per group was suggested
(pregnant women with and without urinary incontinence).

The study was conducted in two family health units in
Aracaju city (SE). While attending prenatal program, the preg-
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Table 1. Anthropometric Characteristics of Pregnant Women With and Without Urinary Incontinence

Characteristics With urinary incontinence Without urinary incontinence P value
Age (years) 27.47 £4.93 23.68 £4.65 0.028
Gestational age (weeks)
Evaluation 1 25.87 +1.41 2532+ 1.25 -
Evaluation 2 34.93 £0.88 34.96 £ 0.79 -
BMI (kg/m?)
Pre-pregnancy 24.67+4.57 24.66 +4.77 0.097
Evaluation 1 26.83 £4.03 27.10+4.84 0.307
Evaluation 2 28.29+4.32 28.53+4.34 0.740

BMI: body mass index.

nant women were invited to participate at the study by the re-
sponsible researcher. Being aware of the study and voluntarily
agreeing to participate, the first evaluation was scheduled. All
women signed the consentient form.

Inclusion criteria were: pregnant women aged between 18
and 40 years, body mass index (BMI) before pregnancy consid-
ered normal, based on the World Health Organization (WHO)
concept [8], gestational age between 24 and 28 weeks, low
risk, single pregnancy and who were in prenatal care. Exclu-
sion criteria were: risk of abortion, uterine bleeding, previous
recurrent abortion, urinary tract infection and/or inflammation,
cognitive impairment, illicit drug, smoking and alcohol intake.

The evaluation was conducted in two moments in third
trimester: between the 24th and 28th gestational week and
between the 34th and 36th gestational week, according to the
date of last menstruation [9] and/or the first ultrasound per-
formed during pregnancy [10]. The pre-pregnancy BMI was
collected through prenatal care card and gestational BMI was
assessed based on Atalah table [11].

The criterion used to define urinary loss included two
standardized questions that compose the scale of urinary
symptoms of the King Health Questionnaire (KHQ), devel-
oped by Kelleher et al [12]. The KHQ is a specific question-
naire for assessing quality of life in incontinent women, being
able to assess the perceived impact of urinary incontinence in
women’s lives and the measures of its severity. The questions
were: “Do you lose urine during physical effort such as cough-
ing, sneezing, running?”” and “Do you lose urine when you feel
urgency to urinate?” Pregnant women who answered “yes” to
at least one of these questions were classified in the group with
urinary incontinence complaint and characterized with urinary
symptoms.

For the PFM evaluation, the MyoTrac Infinit™ surface
EMG was used with the following specifications: convert-
ing the original signal to the root mean square value (RMS),
band pass filter of 20 - 500 Hz, common mode rejection rate
(CMRR) > 130 dB and active electrode impedance of 1,012
GQ. Data were normalized by the peak value among three
maximum voluntary contractions performed [13, 14].

This instrument records the sum of the electrical potentials
generated by the muscle fibers depolarization at rest and dur-
ing voluntary contraction while its amplitude is recorded in
microvolts (uV). It is the most accurate method to measure
the neuromuscular integrity and can be considered an indirect
measure of PFM strength and pressure level during a contrac-
tion [15].

The positioning during evaluation was supine with hip and
knee flexion, and feet flat. The examiner introduced a vagi-
nal sensor (model AS 9572 Brand Thought Technology Ltd®
with surface capture of stainless steel with 27 mm diameter
and 69 mm length), lubricated with water soluble gel on vagi-
nal opening. Two reference electrodes were placed on the right
anterior superior iliac crest and on the right lateral malleolus.
Self-adhesive electrodes were placed on rectus abdominal re-
gion for simultaneous measurements of PFM and abdominal
muscle activities.

Initially, the volunteer was asked to rest for 15 s to record
the basal activity. After this, three maximal voluntary contrac-
tions (MVCs), maintained by 2 s, with an interval of 1 min be-
tween each one, and three sustained contractions, held for 6 s,
with an interval of 1 min between each one were recorded [13].

In order to identify performing Valsalva maneuver and/
or simultaneous contraction of the hip and buttocks adductor
muscles, instead of isolated PFM contraction, the abdomen

Table 2. Distribution of Parity Characteristics of Pregnant Women With and Without Urinary Inconti-

nence
With urinary ~ Without urinary
Characteristics incontinence incontinence P value
n % n %
Parity
Primigravidae 4 26.7 15 60.0 0.04
Secundigravidae with previous vaginal delivery 11 733 10 40.0
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Table 3. Functional Evaluation of PFM at Rest and During Contractions in Pregnant Women With and Without
Urinary Symptoms in the Periods Between 24th and 28th (Evaluation 1) and 34th and 36th (Evaluation 2) Ges-

tational Weeks

Evaluation 1

Evaluation 2

Variables (nV) With urinary Without urinary With urinary Without urinary
incontinence incontinence Pvalue incontinence incontinence P value

At rest

Mean 6.48 £3.12 7.16 £3.04 0.520 6.07 £2.47 6.32+£2.382 0.585
MCV

Mean 48.03 £ 6.90 52.82 £ 8.45 0.061 53.15+7.372 53.66 +9.67 0.726

Maximum 86.18£10.39  89.55+5.61 0.576 91.87+5.20? 91.07 +£5.57 0.605
Sustained contraction

Mean 46.45+11.28 57.68+13.25 0.027*  53.13+£13.46* 56.52+13.94 0.566

Maximum 84.64+20.15 103.36+17.74 0.011*  89.84+17.83 100.09 + 19.65 0.135

MVC: maximal voluntary contraction. 2Significant when compared to the same group at the first evaluation.

and the perineal region were observed during the PFM con-
traction. When there was accessory muscles contraction, PFM
contraction was not recorded.

Data were tabulated in Excel and statistically analyzed
with the Statistica program and through descriptive tech-
niques. The Shapiro-Wilk test indicated nonparametric tests.
The Wilcoxon matched pairs test was used to compare the in-
tragroup PFM electromyographic activity. The Mann-Whitney
test was used for comparison between pregnant women with
and without urinary incontinence. The Chi-square test and,
when necessary, Fisher’s exact test were used to evaluate the
association between qualitative variables. A significance level
of 5% (P < 0.05) was adopted. Data are expressed as mean +
standard deviation.

Results

The study included 40 pregnant women (15 with urinary in-
continence and 25 without urinary incontinence). Table 1
shows the anthropometric characteristics and the gestational
age mean in each evaluation.

Table 2 shows the pregnant women distribution by parity.
It is possible to note that for the group with urinary inconti-
nence complaints, there is higher prevalence of secundigravi-
dae of previous vaginal delivery, while in the group without
urinary incontinence, the highest proportion is among the
primigravidae.

All pregnant women with urinary symptoms reported
urine loss episodes in the last month previous to the assess-
ment. Among these, 80% (n = 12) reported the onset of symp-
toms during pregnancy.

Table 3 presents the variables of PFM functional evalua-
tion during the third trimester in both groups. The comparison
between the groups showed significant difference, in the first
evaluation, on the mean and peak values of sustained contrac-
tion, and pregnant women with urinary incontinence had the
worst values of the electrical signal related to these variables.
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For the intragroup comparison, pregnant women with urinary
incontinence had, at the end of pregnancy, higher mean values
of the PFM electrical activity during MVC and sustained con-
traction, and greater peak value during MVC. Pregnant women
without urinary incontinence had, in the last evaluation, a sig-
nificant decrease on the PFM mean value at rest.

Discussion

The urethral closure mechanism is determined by the urethral
sphincter tonus, made by smooth and striated skeletal muscles
beyond the submucosal vascular elements that contribute to
the maintenance of urethral coaptation [16]. During pregnancy,
due to anatomical and physiological damages that occur in the
pelvic floor, this mechanism may change, such as decrease in
recruitment of motor units during a contraction [1, 17]. Our re-
sults show that, among pregnant women with urinary inconti-
nence complaint, 80% reported the onset of urinary symptoms
during pregnancy, which leads us to believe that the changes
which occur during pregnancy may be directly related to pos-
sible PFM dysfunctions.

Thereby, due to these alterations, a compensatory mecha-
nism that does not occur in many pregnant women, allowing
the bladder pressure to exceed the urethral pressure, is neces-
sary [18]. In this study, it was observed that pregnant women
with urinary incontinence showed a pattern of electromyo-
graphic activity with values below those presented by pregnant
women without complaint. However, in Frederice et al’s [7]
study, no association between the degree of muscle strength,
MVC and average sustained contraction with the presence
of urinary incontinence in pregnant women was observed.
The authors claim that urinary incontinence can occur due to
changes in the muscles positioning and not by a change in the
muscle contraction.

The evaluations were performed at the beginning and the
end of the third trimester, because there is evidence that uri-
nary symptoms tend to become more pronounced with increas-
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ing gestational age, being most prevalent in the third trimester
and may be related to the pressure on bladder exerted by the fe-
tal head [3]. Santos et al [19] reported that the onset of urinary
incontinence complaints occurred at 27 gestational weeks on
average. Hojberg et al [20] affirmed that there was an increase
in the complaints prevalence from the 20th gestational week.

Besides pressure from fetal head, the maternal body mass
and the gravid uterus mass cause an overload on the pelvic floor
structures [3]. Our results show that, in both groups of preg-
nant women, there was a significant increase in BMI; however,
the values remained within normal limits [11]. Therefore, at
the end of pregnancy, as a result of chronic stress, the endopel-
vic fascia gradually elongated and toned can lose its pelvic
organs support and continence maintenance functions, which
can trigger urinary symptoms [21].

Maternal age and parity are also indicated as risk factors
for the onset of urinary symptoms during pregnancy [22]. One
study found that women over 35 years old are more prone to
developing PFM disorders, because the physiological aging is
accompanied by an increase in density of PFM fiber denerva-
tion [23]. Our results show that there was a significant differ-
ence in maternal age, with pregnant women without urinary
incontinence complaint presenting lower age; however, the
two groups presented maternal age below 35 years, which
may have diminished the influence of this variable on urinary
symptoms.

Regarding parity, in our study, among pregnant women
with urinary incontinence, the largest proportion was secundi-
gravidae with previous vaginal delivery. However, there is
evidence that urinary symptoms also occur in the first preg-
nancy [24]. It is noteworthy that 26.7% of pregnant women
with urinary incontinence complaint are primigravidae and,
among these pregnant women without complaint, 40% are se-
cundigravidae with previous vaginal delivery, suggesting that
pregnancy itself may be associated with pelvic floor changes.

Some limitations need to be considered in this study. Al-
though the pregnant women were questioned about the period
that began voiding symptoms, their PFM was not evaluated
before pregnancy, which could contribute to understanding
the relationship between the lowest values of the PFM electro-
myographic signal and the presence of urinary incontinence.
Finally, it is important to highlight the criteria used to define
urine loss that can vary between studies and, in this study, in-
cluded two standardized questions that compose the scale of
urinary symptoms of the KHQ.

Conclusion

It can be concluded that pregnant women with urinary incon-
tinence complaint had worse PFM function during MVC and
sustained contraction, compared to those without complaint.
For urinary continence conservation during pregnancy, it is
necessary that the intrinsic and extrinsic sphincter mechanisms
are undamaged with adequate urethral closure pressure and
bladder neck support [25]. Thus, our hypothesis that the PFM
function is directly related to continence in pregnant women
has been proven.
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