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Abstract

Background: Pelvic floor dysfunction and urinary incontinence are two of the
most frequent gynecological problems, and pelvic floor muscle training is
recommended as a first-line treatment, with new approaches such as
hypopressive exercises. This study aimed to analyze the efficacy of an
8-week supervised training program of hypopressive exercises on pelvic floor
muscle strength and urinary incontinence symptomatology.

Design: Blinded randomized controlled trial.

Settings: Women with pelvic floor dysfunction and urinary incontinence
symptoms, aged 18-60 years.

Participants: A total of 117 participants were randomly allocated to the
hypopressive exercises group (n=62) or a control group that received no
intervention (n = 55) and completed the study.

Main Outcome Measures: Clinical and sociodemographic data were
collected, as well as pelvic floor muscle strength (using the Modified Oxford
Scale); the genital prolapse symptoms, colorectal symptoms, and urinary
symptoms (with the Pelvic Floor Distress Inventory [PFDI-20]); the impact of
pelvic floor disorders (PFD) on women's lives (with the Pelvic Floor Impact
Questionnaire [PFIQ-7]); and the severity of urinary incontinence symptoms
(using the International Consultation on Incontinence Questionnaire [ICIQ]).
Results: The results showed an improvement in the hypopressive group in the
pelvic floor muscle strength F (1117) = 89.514, p < 0.001, a significantly lower
score for the PFIQ7 total score, t (112)=28.895, p<0.001 and FPDI20
t (112) =7.037, p < 0.001 as well as an improvement in ICIQ-SF values after

8 weeks of intervention in comparison with the control group.
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1 | INTRODUCTION

Pelvic floor dysfunction (PFD) is one of the most
common gynecological problems among women world-
wide.! It is caused by weakness of the pelvic floor (PF)
supporting tissues, grouping a set of conditions such as
urinary incontinence (UI), pelvic organ prolapse (POP),
fecal incontinence, sexual dysfunction, and other uro-
genital symptoms.' This condition is related to a decrease
in the quality of life (QoL), with social, health, and
economic repercussions.” The symptom's severity can be
enhanced by childbirth, obesity, constipation, pelvic
surgery, heavy lifting activities, and the influence of a
genetic history.? Pelvic floor muscle training (PFMT) is
recommended as a first-line treatment.* The UI has a
direct impact on women's QoL, being a major determi-
nant of their physical, mental, and social functioning.?
However, in many instances, it can be improved with an
appropriate treatment.* PFMT is often combined with
behavioral treatments, bladder training, and suppression
techniques to treat urge UL’ This intervention, not only
helps develop greater strength and tone of the pelvic floor
musculature (PFM) but also facilitates suppression of
urgency, noting that detrusor muscle contraction can be
inhibited by using rapid PFM movements to actively
contract the sphincter, which in turn causes reflex
relaxation of the detrusor muscle.® Therefore, the
objective of physiotherapy is based on re-educating the
perineal reflex before exertion, promoting awareness
and correct contraction of PFM, as well as activation
and coordination of the abdominal muscles.” PEMT
has been recommended because it promotes PFM
strength, endurance, and proprioception.” However,
the popularity of new approaches, such as hypopres-
sive exercises (HE), has increased due to the reported
benefits such as PFM strength and endurance, postural
control, deep trunk muscle activation, and ventilatory
capacity.® This technique is related to a decrease in
intra-abdominal pressure in the thoracic, abdominal,
and perineal compartments, and may play an impor-
tant role in the activation of striated muscle fibers of

Conclusions: After performing an 8-week of hipopressive exercises interven-
tion, a decrease in pelvic floor disorders associated symptoms can be observed. In
addition, pelvic floor muscle contractility is improved and a decrease in severity
and symptoms associated with urinary incontinence has been reported.

hypopressive exercise, pelvic floor muscle, pelvic floor muscle training, pelvic organ
prolapse, urinary incontinence

the PFM and deep trunk muscles.” Despite being
widely used as a therapeutic exercise modality for
PFM, there is still controversy about its clinical efficacy
in the treatment of PFD, because QoL and PFM
function can be increased with PFMT, being even
superior to HE intervention."’

The main hypothesis of the present study was that
the intervention based on HE will be effective in the
management of PFM and UI due to the described muscle
activation of the pelvic floor and abdominal muscles.
Therefore, this study aims to analyze the efficacy of an
8-week supervised HE training program on PFM strength
and UI symptomatology.

2 | MATERIALS AND METHODS

21 | Study design

A blinded randomized controlled trial (RCT) registered
on Clinicaltrial.gov (NCT04343599), was conducted
between February-June 2019 at the University of Jaén
(Spain). The guidelines of the CONSORT'' statement
and the Consensus on Exercise Reporting Template
(CERT)"* were followed.

2.2 | Participants

Participants were recruited in the province of Jaén
(Spain). Inclusion criteria were: women aged 18 to 60
years and the presence of PFD symptomatology lasting
>6 months. Exclusion criteria were: previous experience
with HE, conservative treatment for PFD during the
previous year, pelvic or abdominal surgery, and medical
contraindication for HE such as pregnancy, uncontrolled
hypertension, hiatal hernia, or cardiorespiratory disease.
The selected participants signed the informed consent
form and were randomly assigned to the Experimental
Group (EG) or Control Group (CG) using the OxMaR
system in a 1:1 ratio."?
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2.3 | Ethical considerations

The recommendations of the Declaration of Helsinki
were followed by ethical principles for research on
human subjects. Obtained data were administered
following the Organic Law 3/2018, of December 5, on
the Protection of Personal Data and Guarantee of Digital
Rights. All participants signed informed consent to be
part of the study that was approved by the Human Ethics
Committee of the University of Jaén (02/2019).

2.4 | Measurements

Clinical and sociodemographic data were collected, such
as age, weight, height, body mass index (BMI), the
number of pregnancies, the number and type of
deliveries (vaginal and/or cesarean), and smoking habits.
On the other hand, participants were considered
physically active if they performed a minimum of
150 min of moderate activity per week.'*

PFM strength and function: assessed by digital
palpation with the Modified Oxford Scale (MOS)
proposed by Laycock,® scored from 0 to 5: 0 no
contraction; one mild contraction with no movement;
two mild contraction and movement (weak); three mod-
erate contraction, intravaginal pressure and finger
compression with slight vaginal wall elevation (moder-
ate); four strong contractions against resistance (good);
and five contractions against maximum resistance and
maintained (strong).

Pelvic Floor Distress Inventory (PFDI-20): consists of
20 questions divided into three symptom scales, questions
1-6 are related to genital prolapse symptoms (POPDI),
questions 7-14 to anal colorectal symptoms (CRADI), and
questions 15-20 to urinary symptoms (UDI), indicating the
degree to which they are bothersome on a Likert-type scale
from 1 (not at all) to 4 (very much).'

Pelvic Floor Impact Questionnaire (PFIQ-7): contains
7 items that assess the effect on activities, relationships,
or feelings of urinary (UIQ), colorectal-anal (CRAIQ),
and genital prolapse (POPIQ) symptoms, scored on a
Likert-type scale from 0 (not at all) to 3 (very much).'®

International Consultation on Incontinence Ques-
tionnaire (ICIQ): it evaluates the severity of specific Ul
symptoms and the impact on QoL. It consists of 3 items:
quantity, frequency, and affectation, scored on a Likert-
type scale: frequency from 0 (never) to 5 (continuously),
quantity from 0 (nothing escapes me) to 6 (a lot), and
affectation from 0 (nothing) to 10 (a lot). Its final score
ranges from 0 to 21 points, where any score above 0 is
considered incontinence.'’
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2.5 | Intervention

The intervention consisted of an 8-week HE program,
performed twice a week for 20 min. The HE program
followed the methodology described by Rial and
Pinsach,'® including initial training in breathing pat-
terns, rib cage proprioception, apnea familiarization, and
abdominal vacuum. The sessions were conducted in
small groups (10-12 participants), allowing adequate
supervision of the participants. All hypopressive postures
followed the same postural indications (axial elongation,
neutral pelvis, center of gravity projection, ankle dorsi-
flexion, and activation of the shoulder girdle).18 The
progression of postures included a dynamic progression
of HE performed in standing, seated, quadruped, and
supine (see Figure 1). The CG did not receive treatment
and was advised to maintain their usual daily activity and
refrain from any physical intervention.

2.6 | Data collection

Data were collected between February-June 2019. Two
blinded investigators external to the study performed
the data collection as well as its analysis. Assessment
of PFM was performed by manual vaginal palpation
assessment, in the lithotomy position, and voluntary
PFM contraction was assessed by MOS."” Participants
were asked to maintain a maximal voluntary PFM
contraction for 5s, repeated three times with 10-s rest
intervals. The score was recorded from 0 to 5 and the
best score of the three attempts was considered
for analysis. In addition, all participants completed
PFDI-20, PFIQ-7, and ICIQ.

2.7 | Data analysis

Statistical analysis was carried out with the statistical
program SPSS, version 21.0. Categorical variables are
described with frequencies and percentages, and the
continuous variables are as means and standard devia-
tions (SD). The Kolmogorov-Smirnov test was employed
to analyze normality for continuous variables. For the
descriptive analysis of the quantitative (continuous) and
qualitative (categorical) variables, Student's t-test and
x* test were applied respectively. Analysis of variance
(ANOVA) with a 2x2 design was used to assess the
differences between groups (EG vs. CG) and between
assessments (baseline vs. 8 weeks). #* was applied to
calculate the effect size of the specific group X time
interactions.
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FIGURE 2 Flow chart of participant's allocation

3 | RESULTS

3.1 | Selection of the sample
of participants

A total of 254 participants were selected, of whom 76 did
not meet the inclusion criteria and 53 did not agree to
participate in the study. A total of 125 women were
randomly assigned to each group (64 to the EG and 60 to
the CG); five CG participants did not complete the last
assessment and two EG women dropped out due to time

incompatibility. Finally, a total of 117 participants
completed the study (see Figure 2).

3.2 | Characteristics of the participants
Of the participants who completed the study, the mean
age was 45.65(8.86), having a BMI of 24.03(3.63). There
were no differences between the groups at the beginning
of the study in terms of sociodemographic variables
(see Table 1).
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TABLE 1
Total (n =117)mean (SD)

Age (years) 45.65(8.86)
Weight (Kg) 63.59(10.59)

Height (cm) 162.56(5.95)

BMI (kg/m?) 24.03(3,63)
N° pregnancies 1.54(1.07)
N° deliveries 1.47(1.05)

Delivery type

Nulliparous N (%) 28 (23.5)
Vaginal 68 (57.1)
Cesarean 12 (10.1)
Vaginal-cesarean 10 (8.4)
Smoker No 100 (84)
Yes 19 (16)
Physically active No 56 (47.1)
Yes 63 (52.9)

Demographic characteristics of participants at baseline (n =117)

EG (n =62)mean (SD) CG (n =55) mean(SD) p Value
44.54(10.40) 46.89(6.59) 0.149
62.67(11.05) 64.62(10.04) 0.318

161.78(5.99) 163.45(5.83) 0.128
23.93(3.92) 24.15(3.31) 0.742

1.38(1.07) 1.71(1.06) 0.090
1.33(1.05) 1.63(1.04) 0.130
N (%) 18 (64.3) N (%) 10 (35.7) 0.511
34 (50) 34 (50)
5 (41.7) 7 (58.3)
6(54.5) 5(45.5)
51(51) 49(49) 0.330
12(63.2) 7(36.8)
29(51.8) 27(48.2) 0.812
34(54) 29(46)

Note: Quantitative variables are presented as mean and standard deviation. Qualitative variables are presented as frequency and percentage.

Abbreviations: BMI, body mass index; cm, centimeters; Kg, kilograms; N°, number; SD, standard deviation.

3.3 | Outcome measures
In the study of perineal function, through PFM
contractility assessed by MOS, the values of the
postintervention test were higher in the EG 3.14(1.20)
than the CG 1.57(0.85) (see Figure 3). The results
revealed significant changes in the variable Group:
F (1.117) = 22.967, p <0.001, »*=0.171; in the variable
Measurement time: F (1.117)=14.424, p<0.001,
7*=0.115 and in the interaction of both (Group x Time):
F(1,117) = 89.514, p < 0.001, 772 = 0.446. After analysis of
this interaction, statistically, significant differences were
observed between both groups in PFM contractility after
HE, MOS: t (112)=6.763, p<0.001 with an effect
size difference (Cohen's d=1.53). In addition, EG
participants showed significant differences from pre-
intervention values, ¢ (62) =—-9.059, p <0.001, with a
moderate effect size (Cohen's d =0.79) (see Table 2).
The study of the impact of PFD on health was
analyzed using the PFIQ-7 and FPDI-20 questionnaires.
In the results of the study of the main effects, shown in
Table 2, there were significant effects concerning the
main variable Group only for the scores obtained in the
FPDI-20 questionnaire. Significant results were found for
the Time of measurement effect for all variables, except
for the subscale on anal colorectal symptoms CRADI-8,
showing a significant Group X Time effect for all
variables analyzed.

In the analysis of the interactions observed in the
Group X Time analysis concerning the PFIQ-7 question-
naire and its subscales (see Figure 4), the EG obtained a
significant decrease in values after the intervention:
t (62)="7. 987, p <0.001 (UIQ7), t (62) =4.157, p < 0.001
(CRAIQ7), t (62)=4.356, p<0.001 (POPIQ7), and
t (62) = 6.349, p < 0.001 (PFIQ7). The effect sizes of these
differences were large, with Cohen's d values of 1.08 for
the PFIQ7 total score, and 1.02, 0.82, and 0.85 for the
UIQ7, CRAIQ7, and POPIQ7 domains respectively. In
addition, EG was significantly lower on the postinterven-
tion measure for the PFIQ7 total score, ¢ (112) = 28.895,
p<0.001, with a large effect size (Cohen's d=0.98).
There were significant differences between the three
domains: t (112)=22.846, p=0.001 Cohen's d=0.78
(UIQ7), t (112)=27.567, p<0.001, Cohen's d=0.97
(CRAIQ7), and t (112)=27.084, p=0.003, Cohen's
d =0.79 (POPIQ7) (see Table 2).

Regarding the analysis of the Group X Time interaction
of the FPDI-20 questionnaire (see Figure 4), the results
showed a significant decrease in the total score in the
EG after performing HE: ¢t (62) =9.00, p < 0.001 (Cohen's
d =1.00). Similarly, it was observed how the scores of its
subscales also decreased significantly in this group:
t (62)=7.375, p<0.001 (POPDI6, Cohen's d=0.79), t
(62) =5.316, p<0.001 (CRADI8, Cohen's d=0.63), and
t (62)=7.249, p <0.001 (UDI6, Cohen's d =0.99). In the
postintervention values, the EG obtained significantly
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FIGURE 3 Modified Qxford Scale change scores

lower values than the CG in both the FPDI20 total score, ¢
(112) =7.037, p <0.001 (Cohen's d =1. 24) as well as
in the subscales or domains POPDI6, t(112) =8.982,
p <0.001 (Cohen's d = 0.90), CRADIS, #(112) = 14.236,
p <0.001, Cohen's d=0.83), and UDI6, t(112)=
18.039, p < 0.001 (Cohen's d = 0.99).

In relation to the severity and symptoms associated
with UI in QoL using the ICIQ-SF, the analysis of the
postintervention data showed statistically significant
differences for the variable Group: F(1,117)=5.017,
p=0.027, 72=0.043, Time of measurement: F
(1,117) =16.301, p <0.001, n2=0.128 and for the inter-
action Group X Time: F (1,117)=64.451, p<0.001,
72=0.128. 367. After analysis of the Group X Time
interactions, the EG showed significantly lower scores
on the ICIQSF both after the intervention period,
t (62) =10.975, p < 0.001, and in the comparison between
groups post-intervention, #(112) = 7.04, p < 0.001, in both
cases with a high effect size difference (Cohen's d =0.84
and 0.96, respectively) (see Figure 5).

It should be noted that no adverse effects were
observed and treatment adherence was high (97%), with
only two dropouts in the EG.

4 | DISCUSSION

This study aimed to analyze the efficacy of an 8-week
supervised HE training program on PFM strength and UI
symptomatology. Significant differences were found in
maximal PFM contraction with a moderate effect size

——
l | Control
Experimental
O

Inter and intragroup
comparison regarding
perineal function.
Modified Oxford scale.
w45 b < 0,001,

Oxford-post

compared to CG. These findings agree with previous
research where it has been observed an improvement in
MOS after a 12-week of HE program'® and improvements
in PFM contraction, UI tone, body image, and sense of
well-being, with high satisfaction with the intervention
after 2-month of HE exercise program.”®

Despite the existing skepticism about HE and its
effect on PFM, it is evidenced that after a HE protocol the
PFM strength increases, observing an improvement in PF
function.” In the HE group of this study, was observed
an improvement of the perineal contraction in partici-
pants allocated to the HE group after the intervention,
with reported values 23 in MOS in the absence of
parasitic contractions. These data are supported by the
results of Costa et al.>! where women with SUT increased
perineal strength and progressed in MOS after perform-
ing three individual HE sessions. These findings could be
attributed to the direct action of the hypopressive
breathing maneuver on the thoracic diaphragm and its
close relationship with PFM.**

Assessment of perineal contractility provides infor-
mation on muscle weakness and is the basis for planning
specific programs for patients with PFD, but there is no
definite consensus on the most suitable method of
assessment.”> MOS is one of the most commonly used
manual techniques and has been employed in this trial
because it is widely employed in clinical practice.”
Whereas other tools such as manometry or dynamometry
could be useful no superiority when assessing PFM has
been 1rep01rted.23 Several authors, have compared PFM
function and strength when performing HE and PFMT
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FIGURE 4 Inter- and intragroup comparison regarding the impact of pelvic floor dysfunctions on quality of life PFIQ-7 and subscales
(UI1Q7, CRAIQ7 y POPIQ7). CRAIQ?7, Colorectal-Anal Impact Quessionnery; PFIQ7, Plevic Floor Impact Quessionnery Sort Form;
POPIQ?7, Pelvice Qrgan Prolapse Impact Quessionnaire; UIQ7, Urinary Incountinence Impact Questionnairy. **p < 0.01, ***p < 0.001.
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FIGURE 5 Inter- and intragroup comparison of severity and
symptoms associated with urinary incontinence on women's
quality of life ICIQSF: international Consultation on Incontinence
Questionnaire_Urinary Incontinence Short Form.***p < 0.001.

alone or in combination.'®** Jose-Vaz et al.® reported an

improvement in UI symptoms, quality of life impact, and
PFM function after 12 weeks of PFMT or HE with better
scores in the PFMT group. On the other hand, there is

evidence that both treatment models produce similar
improvements in both baseline PFM strength and tone in
women with PFD.** Although there is a discrepancy
between treatment methods and results could be related
to the fact that PFMT offers a specific force increase in
PFM and during HE no direct contraction of PFM is
requested, but its activation is due to a synergic action
between the thoracic diaphragm and the deep abdominal
musculature.'

Regarding the impact of PFDs on QoL, although their
effectiveness has been identified in women with UL its
effect in terms of urogynecological symptoms affecting
the QoL had not been reported. EG group improved 30.38
(£21.64) points on the PFDI-20 and 22.85 (£10.04) points
on the PFIQ-7, with a decrease of at least 45 points on the
PFDI-20 questionnaire and 36 points on the PFIQ-7. These
scores are considered to be the minimum clinically
important difference in women who have undergone
surgery for PFD. These differences can be explained by
the sample characteristics. The participants showed mild
PFD, with low scores in the questionnaires at the beginning
of the study, and were higher than the observed in previous
research.”* Regarding the monitoring of the severity and
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symptoms associated with UI in QoL, assessed with
ICIQ-SF, the EG showed improvement after the
intervention. These positive effects were also reported
by another study’® where after 24 groups of HE
sessions of 30 min, the mean ICIQ-SF score decreased.
Therefore, the established HE protocol in this RCT
improved symptoms associated with PFD and Ul in EG
women. These findings could be justified by the
improvement of the perineal function and normaliza-
tion of the intra-abdominal pressure management, as a
consequence of diaphragmatic suctioning coupled with
hypopressive postural fundamentals.

In summary, an 8-week HE program can provide
benefits in perineal function and decrease symptoms
related to PFD and Ul In addition, HE has no adverse
effects and treatment adherence was high (97%).
Therefore, it could be considered that a correctly
performed HE program could provide a PFM stimulus
despite not performing a direct contraction of this
musculature.

4.1 | Strengths and weaknesses

The results of this study should be considered in the
context of a series of limitations, highlighting that the
participants could not be blinded because it was an
intervention in which they were aware of whether or
not they were receiving the intervention, nor was there
any follow-up of the medium- or long-term effects. On
the other hand, the strength of the present study was
the sample size of 62 participants in the EG, as opposed
to other studies with 31,°* and 21 participants.*®
Another strength was the standardization and descrip-
tion of the methodology as well as the continued
instruction through small face-to-face groups com-
pared to previous studies'®*> which may be associated
with high adherence to treatment, with only two
dropouts in the EG.

4.2 | Clinical implications

The management of pelvic floor dysfunctions requires a
comprehensive approach involving abdominal muscles,
diaphragm, and pelvic floor muscles. The observed
improvement in PFM and UI, support that HE should
be recommended to this population group. Another
important clinical application consists of the fact that it's
possible to make group sessions. This may lead to a
democratization of access to specific pelvic floor treat-
ment for patients that otherwise might not have been
possible due to the lack of information regarding HE,

pelvic floor dysfunctions, and taboo aspects that are still
present in our days. Furthermore, this modality of
treatment could be combined with physiotherapy and
manual therapy intervention.

5 | CONCLUSIONS

After performing an 8-week HE-based training program
in women with PFD it can be observed that EG women
decreased PFD-associated symptoms and there were
differences between groups postintervention. In addition,
women who performed HE showed improved PFM
contractility and decreased severity and symptoms
associated with UL
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