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Effectiveness of pelvic floor muscle training in
managing urinary incontinence in pregnant women
with and without gestational diabetes mellitus
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kacirmayr yonetmede pelvik taban kas egitiminin etkinligi
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Abstract

Objective: Urinary incontinence (UI) is a common issue during pregnancy. Pelvic floor muscle training (PEMT) may offer an effective solution for managing
this condition. This study aimed to evaluate the effect of PFMT on reducing Ul symptoms in pregnant women.

Materials and Methods: This study was conducted on 40 UI pregnant women with gestational diabetes mellitus (GDM) and 40 UI pregnant women
without GDM. The participants in the experimental group were treated for 10 weeks in the third trimester, whereas the control groups received an
educational pamphlet. Quality of life and UT severity were assessed using questionnaires, and pelvic floor muscle performance was measured through
ultrasound-based bladder base displacement. Assessments were performed before treatment, after 10 weeks, and 2 weeks postpartum.

Results: In the non-diabetic group, significant reductions in Ul symptoms were observed at the end of the third trimester and 2 weeks postpartum [adjusted
difference -7.56, 95% confidence interval (CI) -10.62 to -4.49, p<0.001]. However, in the diabetic group, a reduction was noted, but it was not statistically
significant. Additionally, the intervention positively impacted quality of life in the non-diabetic group (adjusted difference 30.8, 95% CI 17.6 to 44.1,
p<0.001) but not in the diabetic group. Notably, no significant improvement in pelvic floor muscle performance was observed in either group.

Conclusion: This study suggests that PFMT can be more effective than routine pamphlets in reducing Ul symptoms and improving the quality of life in
pregnant women, both with and without GDM. Further research is needed to explore effects on pelvic floor muscle performance.
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Oz
Amag: Idrar kacirma (UI) gebelikte sik gortilen bir sorundur. Pelvik taban kas egitimi (PFMT), bu durumu yénetmek icin etkili bir ¢ozim sunabilir. Bu

calisma, PEMT'nin gebe kadinlarda UI semptomlarimi azaltmadaki etkisini degerlendirmeyi amaclamistir.

Gerec ve Yontemler: Bu calisma, gestasyonel diyabetli (GDM) 40 UI gebe kadin ve GDM’siz 40 UI gebe kadin tizerinde yuriitalmiistiir. Deney grubundaki
katihmecilar tctincit trimesterde 10 hafta tedavi edilirken, kontrol gruplarma egitim brostirt verilmistir. Yasam kalitesi ve UI siddeti anketler kullanilarak
degerlendirilmis ve pelvik taban kas performansi ultrason tabanli mesane tabani yer degistirmesi yoluyla élculmusttr. Degerlendirmeler tedaviden énce, 10
hafta sonra ve dogumdan 2 hafta sonra yapilmistur.

PRECIS: We concluded that pelvic floor muscle training effectively reduced urinary incontinence and improved quality of life in pregnant
women without gestational diabetes mellitus (GDM), with no impact on pelvic floor muscle performance and limited significant effect in women
with GDM.
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Bulgular: Diyabetik olmayan grupta, tictinctt trimesterin sonunda ve dogumdan 2 hafta sonra Ul semptomlarinda 6nemli azalmalar gozlemlendi [ayarlanmis
fark -7,56, %95 given araligl (GA) -10,62 ila -4,49, p<0,001]. Diyabetik grupta bir azalma kaydedildi, ancak istatistiksel olarak anlaml degildi. Ek olarak,
miuidahale diyabetik olmayan grupta yasam kalitesini olumlu yonde etkiledi (ayarlanmis fark 30,8, %95 GA 17,6 ila 44,1, p<0,001) ancak diyabetik grupta
etkilemedi. Ozellikle, her iki grupta da pelvik taban kas performansinda énemli bir iyilesme gozlenmedi.

Sonuc: Bu calisma, PEMT'nin hem GDM’li hem de GDMsiz gebe kadinlarda Ul semptomlarini azaltmada ve yasam kalitesini iyilestirmede rutin brosurlerden
daha etkili olabilecegini 6ne surmektedir. Pelvik taban kas performansi tizerindeki etkileri arastirmak icin daha fazla arastirmaya ihtiyac vardir.

Anahtar Kelimeler: Idrar kacirma, hamile kadinlar, pelvik taban kas egitimi, ultrasonografi, yasam kalitesi

Introduction

Urinary incontinence (Ul) is recognized by the World Health
Organization as one of the ten major health issues affecting
women, particularly during the perinatal period®”. Women
with a history of Ul during pregnancy or postpartum are at
higher risk of developing the condition in the future, with
studies indicating that pregnant women are 3.3 times more
likely to experience Ul than nulliparous women®?. This risk
remains elevated: 2.5 times higher one year after childbirth®.
The prevalence of Ul during pregnancy varies widely, ranging
from 10.4% to 71.11%, with the highest rates observed in the
third trimester and postpartum period®.

Gestational diabetes mellitus (GDM), a common metabolic
disorder characterized by impaired glucose tolerance during
pregnancy, has been identified as a contributing factor to
pregnancy-related Ul through its impact on pelvic floor muscles
(PFMs)®®. Although Ul is not critical, it significantly affects
quality of life (QoL) by limiting physical activity, disrupting
social interactions, and causing emotional distress”. Despite
its impact, many women normalize the condition, delaying
treatment and failing to recognize early symptoms®.

Pelvic floor muscle training (PFMT) is a non-invasive, cost-
effective approach to managing UI®. Research has shown that
antenatal PEMT can reduce the risk of UI during late pregnancy
and the mid-postnatal period!?. However, its long-term effects,
cost-effectiveness, and impact on QoL remain uncertain.
Moreover, limited data exist regarding the role of PFMT in
women with GDM despite their increased vulnerability to UL®.
This study addresses the gap by evaluating a structured PEMT
program for pregnant women with and without GDM, focusing
on Ul status, quality of life, and bladder base displacement
during late pregnancy. The findings aim to provide practical
and effective strategies for managing pregnancy-related Ul and
improving QoL for this population.

Materials and Methods

Study Design

This single-center, parallel, randomized controlled trial was
conducted in 2023. The study was jointly conducted by the
Shahid Sadoughi University Faculty of Medicine, Department
of Obstetrics and Gynecology, and the Shahid Beheshti
University, School of Physical Therapy and Rehabilitation.
Ethical approval for this study was obtained from the Iranian
Registry of Clinical Trials (IRCT) (approval number: IR.SBMU.

RETECH.REC.1400.611, date: 28.11.2021). The registration
numbers of these clinical trials are IRCT20200825048523N2
and IRCT20200825048523N3.

Participants

A total of 100 pregnant women at 24 weeks of gestation were
recruited. However, twenty participants withdrew, resulting in
a final sample of 80 women. Participants were categorized into
four groups: two with GDM and two without. This study aimed
to evaluate the effectiveness of PEMT in managing pregnancy-
related UL
Randomization was performed using balanced block
randomization with sealed envelope concealment, ensuring
equal allocation within each category. Participants were
sequentially assigned based on the generated randomization
sequence. The study followed a single-blind design, with the
principal investigator blinded to group assignments during
assessments; while an independent researcher conducted the
data analysis.

Participants were eligible if they were primiparous women
aged 24-30 years, with singleton pregnancies between 24 and
28 weeks of gestation, diagnosed with GDM, and experiencing
pregnancy-specific UL Exclusion criteria included a history of
diabetes or Ul before pregnancy, orthopedic surgery, mental or
personality disorders, or conditions limiting physical activity,
such as threatened miscarriage or placenta previa.

Intervention Protocol

The PFMT protocol used in this study was based on the
methodology described by Bg!?. All participants engaged
in a structured home-based exercise program after receiving
standardized training from a certified physiotherapist. The
training session, lasting 20 minutes, was conducted individually
and face-to-face at the Shahid Sadoughi Hospital training center
in Yazd.

The session began with theoretical education on the anatomy
and function of the urinary system, the pathophysiology
and risk factors of pregnancy-related urinary incontinence,
associated symptoms and complications, and available
treatment strategies. This was followed by practical instruction
on PEMT techniques using educational pamphlets, visual aids,
and hands-on demonstrations.

The PFMT protocol consisted of three sets of ten slow
contractions, each held for 6-8 seconds, followed by a rest
period equal to the contraction duration. Additionally,

participants performed three to four rapid contractions in each
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supine, sitting, and standing position, with exercises scheduled
at least three times per day. The contractions were executed
with controlled breathing, mimicking the action of interrupting
urinary flow while ensuring the relaxation of surrounding
pelvic muscles.

Participants continued this exercise regimen for ten consecutive
weeks. They were instructed to schedule their sessions based on
personal convenience. To support adherence, each participant
received an instructional pamphlet on PFMT and a self-report
checklist to record the number of contractions and total daily
repetitions.

To ensure compliance and address potential concerns, the
investigator maintained biweekly remote follow-ups via social
media and phone calls. This remote approach was adopted due
to the Coronavirus disease-2019 (COVID-19) pandemic to
minimize infection risk while maintaining effective monitoring
of the intervention.

Participants in the control group did not receive any training.
They received an educational pamphlet and were instructed to
refrain from any additional treatments for Ul during the 10-
week study period while maintaining their usual daily activities.

Outcomes Evaluation

The outcomes were assessed at three time points: baseline,
10 weeks post-intervention, and 2 weeks postpartum. The Ul
status was evaluated using the International Consultation on
Incontinence Questionnaire Short Form (ICI-Q-SF) (Cronbach’s
a=0.81)"  which was localized and validated in Persian®®.
Healing was defined as a significant decrease in the ICI-Q-SF
score, according to the guidelines for the diagnosis and treatment
of urological diseases’®. Additionally, the Incontinence Quality
of Life Questionnaire (I-QoL) (Cronbach’s 0=0.963) was used
to assess the quality of life"®, using the Persian version of the
tool for this study"”. The examiner remained blinded to group
assignments during the evaluation process.

Measurement of Bladder Base Displacement

The bladder base displacement was measured by ultrasound
examination. The participants performed the contraction of
PFMs. Before the examination for the training and education
of PFM contractions, a perineometer with a latex cover was
used. To achieve maximal contraction of PFMs: Lie on the
back, bend knees 90 degrees, and contract the vagina and anus
forcefully, avoiding any movement of the pelvis and buttocks.
The ultrasound transducer was placed in the suprapubic area
and tilted posteriorly (15-30°) to visualize the lower posterior
bladder. At rest, a marker was positioned on the bladder base.
Participants were then instructed to perform a voluntary PFM
contraction. When the contraction was visible on the ultrasound
screen, an image was captured. The indicator was placed at the
point of maximum displacement, and bladder base movement
was measured in millimeters'®!?. Ultrasound examination was
performed on a diagnostic ultrasound imaging device with
B-mode technology and a 3.5-5 MHz convex array transducer
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(Resona 6, Mindray Co., China) by the same physician. Three
measurements were taken.

Statistical Analysis

In this study, quantitative variables were presented as a mean,
while qualitative variables were expressed as a frequency. The
mean values of quantitative outcomes after the intervention
were compared between the control and intervention groups,
stratified by diabetes status, using analysis of covariance
(ANCOVA). Additionally, partial eta squared (?p) was reported
for ANCOVA, where values of 0.01-0.06, 0.06-0.14, and >0.14
indicated small, moderate, and large effect sizes, respectively“?.
Data analysis was conducted using SPSS software, version 20,
with a significance level set at 0.05. Graphs were generated
using GraphPad Prism, version 8.0.1.

The participant flow diagram for non-diabetic women is
presented in Figure 1. Flow diagram of pregnant women
without diabetes. A total of 50 individuals were screened, and
44 were selected through convenience sampling. The first
participant was randomized in October 2021 and the last in
June 2023. Follow-up data were available for 40 participants
who were included in the intention-to-treat analysis.

Similarly, the participant flow diagram for women with diabetes
is shown in Figure 2. Flow diagram of pregnant women with
diabetes. Out of 50 screened individuals, 46 were selected,
with randomization occurring between October 2021 and June
2023. Follow-up data for 40 participants were available for
inclusion in the intention-to-treat analysis.

Results

The baseline characteristics of participants:

Three patients in each group were lost to follow-up. A total of
20 patients in the training groups and 20 patients in the control
group were included in the analysis. The baseline characteristics
of these participants are listed in Table 1.

Comparison of UI Status Before and After Training

The effects of PFM training on Ul were explored (Table 2). In
women without GDM, after controlling for baseline scores at
the beginning of the third trimester, the mean total ICI-Q-UI SF
score in the intervention group at the end of the third trimester
was significantly lower by 6.38 points [95% confidence
interval (CI): 4.82, 7.93] than in the control group (n?p=0.651,
p<0.001, F=69.15, df=1, 37). The partial eta squared value
of 0.651 indicates a large effect size. Furthermore, two
weeks postpartum, the mean total ICI-Q-UI SF score in the
intervention group was 7.56 points significantly lower (95% CI:
4.49, 10.62) than in the control group (n?p=0.403, p<0.001,
F=24.98, df=1, 37).

In women with GDM the mean total ICI-Q-UI SF score in the
intervention group was lower than in the control group at the
end of the third trimester, although this difference was not
statistically significant (n?p=0.094, p=0.058, F=3.83, df=1, 37).
Two weeks postpartum, the mean total ICI-Q-UI SF score in
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Figure 1. Flow diagram of pregnant women without diabetes
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Figure 2. Flow diagram of pregnant women with diabetes
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the intervention group was significantly lower by 4.62 points
(95% CI: 1.21, 8.04) than in the control group (np*=0.169,
p<0.001, F=7.51, df=1, 37). The partial eta squared value of
0.169 indicates a large effect size (Figure 3). The training did
not cause any side effects.

Comparison of Quality of Life Before and After Training

The effects of the training on QoL were further evaluated. As
shown in Table 3, in non-diabetic women, after controlling for
the initial scores at the beginning of the third trimester, the
mean total I-QoL score in the intervention group at the end of
the third trimester was significantly 18.7 points higher (95% CI:
12.0 to 25.4) than in the control group [p<0.001, np?=0.464, F
(1,37)=31.98]. The partial eta-squared value of 0.464 indicates

Table 1. Baseline characteristics of participants

a large effect size. Furthermore, two weeks postpartum, the
mean total I-QoL score in the intervention group was 30.8
points significantly higher (95% CI: 17.6 to 44.1) than in the
control group [p<0.001, np*=0.376, F (1, 37)=22.31].

In diabetic women, at the end of the third trimester, there was
no statistically significant difference between the mean total
I-QoL scores of the intervention and control groups [p=0.690,
np?=0.004, F (1, 37)=0.16]. However, two weeks postpartum,
the mean total I-QoL score of the intervention group was 15.4
points, significantly higher points (95% CI: 1.4 to 29.4) than in
the control group [p=0.032, np*=0.119, F (1, 37)=4.99]. The
partial eta-squared value of 0.119 indicates a large effect size
(Figure 4).

L a Conmolgowp @20 Inervention group (020

Non-diabetic

Age (year) 26.3+3.5 25.6+3.7 27.0+3.3
Weight (kg) 72.4+12.1 74.2+11.9 70.6+12.3
Height (cm) 161.4+5.1 161.8+4.7 160.8+5.6
Body mass index (kg/m?) 27.7+3.7 28.2+3.8 27.2+3.6
Diabetic

Age (year) 26.3+3.5 25.8+3.7 27.0+3.3
Weight (kg) 71.3£13.9 72.5£14.3 70.0£13.8
Height (cm) 162.15.6 161.7+5.7 162.5+5.6
Body mass index (kg/m?) 27.0+4.6 27.7+5.1 26.4+4.0
Quantitative data aligned to a normal distribution were presented as mean + standard deviation

Control

Intervention group | Adjusted mean

%::gg) differences? (CI 95%)

Non-diabetic

Table 2. Comparison of mean total of ICIQ-UI SF score between the control and intervention groups, categorized by diabetes status

. [ ANCOVAreals

F(1,37)

Early third trimester 9.85(3.03)  10.90 (3.31)

Late third trimester 13.05 (3.30)  7.55(3.79) -6.38 (-7.93, -4.82) 69.15 <0.001 0.651
Two weeks postpartum  10.25 (6.70)  3.60 (3.66) -7.56 (-10.62, -4.49) 24.98 <0.001 0.403
Diabetic

Early third trimester 12.25(3.42) 12.75(3.31)

Late third trimester 14.55(3.95) 13.20 (4.19) -1.78 (-3.63, 0.06) 3.83 0.058 0.094

Two weeks postpartum  12.70 (6.10)  8.65 (6.92) -4.62 (-8.04, -1.21) 7.51 0.009 0.169

CI: Confidence interval, ANCOVA: Analysis of covariance, ICIQ-UI SF: International consultation on incontinence questionnaire-urinary incontinence short form values are presented as
“(standard deviation) mean”. * Adjusted for pre-intervention values. Partial eta squared (n?*p) values of 0.01-0.06, 0.06-0.14, and >0.14 indicate small, moderate, and large effect sizes,

respectively
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Figure 3. a) Comparison of mean total of ICIQ-UI SF score between the control and intervention groups, categorized by diabetes status

TO: Beginning of the third trimester, T1: End of the third trimester, T2: Two weeks postpartum. The values are presented as “mean with 95% confidence interval”.
P-values are based on ANCOVA

Control
group

Intervention group | Adjusted mean
differences?® (CI 95%)

Table 3. Comparison of mean total I-QoL score between the control and intervention groups, categorized by diabetes status

ANCOVA results

F (1,37)

Non-diabetic

(n=20)

Early third trimester 38.0 (17.6) 36.5(17.3)

Late third trimester 28.0 (17.2)  45.5(18.0) 18.7 (12.0, 25.4) 31.98 <0.001 0.464
Two weeks postpartum  34.8 (17.09)  64.5 (19.0) 30.8(17.6,44.1) 22.31 <0.001 0.376
Diabetic

Early third trimester 41.7 (21.9) 33.2 (15.3)

Late third trimester 36.0(21.9)  30.8(15.2) 1.5(-6.1,9.1) 0.16 0.690 0.004
Two weeks postpartum  45.2 (28.8) 52.7 (26.1) 154 (1.4,29.4) 4.99 0.032 0.119

CL: Confidence interval; ANCOVA: Analysis of covariance; I-QoL: Incontinence quality of life. Values are presented as “(standard deviation) mean”. *: Adjusted for pre-intervention values.
Partial eta-squared (*p) values of 0.01-0.06, 0.06-0.14, and >0.14 represent small, medium, and large effect sizes, respectively

Diabetic

P=0.032 - Control

TO

T
Time

T2

-m- Intervention

Non-Diabetic
P<0.001
-~ Control
P<0.001 .- -m- Intervention

Time

Figure 4. Comparison of mean total I-QoL score between the control and intervention groups, categorized by diabetes status

I-QoL: Incontinence quality of life, T0: Beginning of the third trimester; T1: End of the third trimester; T2: Two weeks postpartum. The values are presented as “mean
with 95% confidence interval” P-values are based on ANCOVA

191



Harati et al. Pelvic floor training manages pregnancy Ul

Comparison of Bladder Base Displacement Before and After
Training

In non-diabetic women, at the end of the third trimester, there
was no statistically significant difference in the mean bladder
base displacement between the control and intervention groups
after adjusting for the initial third trimester values [p=0.300,
np*=0.029, F (1, 37)=1.10]. A similar finding was observed
two weeks postpartum [p=0.307, np?=0.028, F (1, 37)=1.07]
(Figure 5).

In diabetic women at the end of the third trimester, no
statistically significant difference in the mean bladder base
displacement was found between the control and intervention
groups after adjusting for the initial third trimester values
[p=0.514, np*=0.012, F (1, 37)=0.43]. A similar result was
observed two weeks postpartum [p=0.643, np*=0.006, F (1,
37)=0.22] (Table 4).

Diabetic
8-
P=0.643 o Conlrol
P=0 514 -m- Intervention
a ®7 -
[+« I I
m
4-
2 T T T
TO T T2
Time

Discussion

The demographic and clinical characteristics were comparable
in the intervention and control groups, creating a balanced
study population, which is crucial for comparing these groups.
PFMT is a common conservative strategy for preventing Ul
with promising effects. However, the therapeutic potential of
PFMT on UI under the pathological condition of GDM remains
unclear. This study showed that 10 weeks of PEMT significantly
alleviated Ul and improved the QoL in non-diabetic pregnant
women during the third trimester and postpartum. In pregnant
women with GDM, no immediate effect was observed, but
the intervention led to significant improvements in I-QoL and
ICI-Q-UI SF scores two weeks postpartum. Additionally, the
intervention did not lead to significant changes in bladder base
displacement in either non-diabetic or diabetic women, both at
the end of the third trimester and two weeks postpartum. PEMT

Non-Diabetic
9 -
P=0.307 -e- Control
8 .- i
P-0 300 = Intervention
a 71
o
m g
5_.
4 T T 1
TO ™ T2
Time

Figure 5. Comparison of mean bladder neck displacement between the control and intervention groups, categorized by diabetes status

BBD: Bladder base displacement, TO: Beginning of the third trimester; T1: End of the third trimester; T2: Two weeks postpartum. The values are presented as “mean

with 95% confidence interval”. P-values are based on ANCOVA

Intervention group | Adjusted mean
differences® (CI 95%)

Non-diabetic

Table 4. Comparison of mean bladder neck displacement between the control and intervention groups, categorized by diabetes status

F (1,37)

Early third trimester 6.13(2.27) 6.16 (2.34)

Late third trimester 576 (2.10)  5.96 (2.50) 0.16 (-0.15, 0.47) 1.10 0.300 0.029
Two weeks postpartum  6.42 (2.84)  6.69 (2.70) 0.22 (-0.21, 0.66) 1.07 0.307 0.028
Diabetic

Early third trimester 5.16 (1.76)  5.60 (2.02)

Late third trimester 4.55(1.85)  5.07(L.74) 0.12 (-0.25, 0.49) 0.43 0.514 0.012
Two weeks postpartum  5.30 (2.09)  5.89 (2.25) 0.09 (-0.29, 0.46) 0.22 0.643 0.006

CI: Confidence interval; ANCOVA: Analysis of covariance; BBD: Bladder base displacement. Values are presented as “(standard deviation) mean”. *: Adjusted for the initial third trimester
values. Partial eta-squared (W?p) values of 0.01-0.06, 0.06-0.14, and >0.14 represent small, medium, and large effect sizes, respectively
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is a repetitive exercise designed to enhance urethral support
by strengthening the PFMs®“Y. One review summarized that
pregnant women who participated in antenatal PEMT had a
lower risk of Ul in late pregnancy and the early postnatal period
compared to those who received standard care!'”. However,
evidence regarding the effectiveness of PFMT for treating
pregnancy-related Ul remains debated. Some earlier studies
have found that 12 weeks of PEMT reduced the prevalence of
pregnancy-related Ul in late pregnancy and/or 3 to 6 months
postpartum®. Conversely, some studies have shown that
PEMT is not effective in treating pregnancy-related Ul in late
pregnancy, and the later postpartum period®®. In this study, the
QoL and ICI-Q-SF scores improved in non-diabetic pregnant
women, in pregnant women with GDM at 2 weeks postpartum.
The overall healing was higher in the training group than in the
control group after 10 weeks, at 2 weeks postpartum in non-
diabetic pregnant women. These results show that consistent
PFMT exercises are effective in reducing Ul in participants
without GDM and with GDM 2 weeks postpartum, aligning with
previous research findings??. These results may be attributed
to a combination of physiological and metabolic factors
specific to diabetic mothers. Since Ul is not life-threatening,
QoL has become a key measure for assessing the effectiveness
of intervention strategies. A review concluded that PFMT can
significantly enhance the QoL for women suffering from UI®>.
This study found that the total I-QoL score was significantly
higher in the training group compared to the control group,
both 10 weeks later and 2 weeks postpartum. These results
highlight the positive impact of the training on enhancing
the QoL for incontinent women without GDM, aligning with
previous studies®®. Despite the observed improvements in Ul
and QoL in pregnant women, there were no significant changes
in bladder base displacement at the end of pregnancy and
two weeks postpartum. Several physiological and anatomical
factors may explain this discrepancy®”. During pregnancy, the
growing uterus exerts mechanical pressure on the pelvic organs,
including the bladder, which could result in displacement.
This pressure may counteract the effects of PEMT on structural
changes like bladder base displacement, even if it improves
muscle function and reduces Ul symptoms®. Furthermore,
hormonal changes during pregnancy, such as elevated levels
of progesterone and relaxin, lead to tissue softening, which
may reduce the effectiveness of PFMT in producing structural
changes in the pelvic floor®®. Additionally, childbirth, especially
vaginal delivery, can lead to further weakening of the PFMs,
making it more challenging to achieve immediate structural
changes in bladder base displacement. However, PFMT can
still improve functional aspects, such as muscle strength and
Ul symptoms, without significantly altering the anatomical
position of the bladder®-?.

Study Limitations

Despite the positive outcomes, there are some limitations to
this study. One issue was low and inconsistent participation,
as well as a lack of control over the regularity of daily training.
A training diary would have been beneficial to track adherence.
Additionally, the control group received only a pamphlet,
with no direct instructions, which may not fully simulate the
reality of daily exercise. Given the challenges of implementing
clinic-based programs more than three times a week during
the COVID-19 pandemic, participants were asked to continue
with the exercises they had learned independently. Another
limitation is the high number of participants lost to follow-up,
which affected the final analysis, as well as the timing of the
follow-up assessments. Ideally, this study would have been
extended over a longer period to assess long-term effects.

Conclusion

In conclusion, PEMT effectively improves Ul symptoms and
QoL in pregnant women, particularly in those without GDM.
While no immediate effects were observed in the GDM group,
significant improvements were noted postpartum. However,
PFMT did not lead to structural changes in bladder base
displacement. Given these findings, further long-term studies
are required to explore the mechanisms of PFMT in pregnancy
and optimize its implementation for different populations.
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