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Abstract

Introduction: Some authors suggest that breathing exercises should be
recommended instead of or in combination with pelvic floor muscle training
(PFMT) to prevent and treat urinary incontinence (UI) and pelvic organ
prolapse (POP).

Aims: The primary aim of the present study was to investigate the evidence
for breathing as an intervention alone or in addition to PFM contraction in
treatment of UI and POP.

Materials & Methods: This systematic review included short-term experi-
mental studies and randomize controlled trials (RCTs) indexed on PubMed,
EMBASE, and PEDro database. A form was used to extract data that was
analyzed qualitatively due to the heterogeneity in interventions and outcome
measures of the included studies. The individual methodological quality of
RCTs was analyzed using the PEDro scale.

Results: A total of 18 studies were included, 374 participants from short-term
experimental studies and 765 from nine RCTs. PEDro score varied from 4 to 8.
Activation of the PFM during expiration was significantly less than during a
PFM contraction. In general, the RCTs showed that training the PFM is
significantly more effective to improve PFM variables and UI and POP than
breathing exercises, and that adding breathing exercises to PFMT have no
additional effect.

Conclusion: This systematic review indicates that the evidence for
incorporating breathing exercise in clinical practice in addition to or instead
of PFMT is scant or non-existing, both based on short-term experimental
studies and small RCTs.

KEYWORDS
breathing, diaphragm, expiration, incontinence, inspiration, pelvic floor, pelvic organ
prolapse, physiotherapy, respiration, women's health

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any

medium, provided the original work is properly cited and is not used for commercial purposes.
© 2023 The Authors. Neurourology and Urodynamics published by Wiley Periodicals LLC.

Neurourol Urodyn. 2023;42:1261-1279.

wileyonlinelibrary.com/journal/nau 1261


http://orcid.org/0000-0003-1176-9272
http://orcid.org/0000-0001-8067-9786
http://orcid.org/0000-0002-4956-4611
mailto:kari.bo@nih.no
https://wileyonlinelibrary.com/journal/nau
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fnau.25218&domain=pdf&date_stamp=2023-06-01

BO ET AL.

ﬂ‘_wl LEY_U i urology
1 | INTRODUCTION

Pelvic floor muscle training (PFMT) has Level 1 evidence/
recommendation A to treat stress- and mixed urinary
incontinence (UI) and pelvic organ prolapse (POP) in
women, and there is international consensus that PFMT
should be first-line treatment for these conditions.'™
Because of its anatomical location at the bottom of the
abdominal canister and directly surrounding the pelvic
orifices (urethra, vagina, and rectum), the pelvic floor
muscles (PFM) and connective tissue of the pelvic floor
yield structural support to resist gravity, rise in intra-
abdominal pressure (IAP) and ground reaction forces that
may lead to excessive downward movement and opening
of the levator hiatus.” Regular and supervised PFMT
increases PFM strength and endurance, lifts the bladder
neck and rectal ampulla, narrows the levator hiatus area,
shortens the PFM, and increases PFM cross-sectional area,
thereby having a direct effect factors causing Ul, especially
stress UI (SUI) and POP.°

Due to its location at the lower part of the abdominal
canister, it has been suggested that the PFM works in
orchestra with abdominal muscles and the thoracic
diaphragm.”® Based on this some authors have suggested
that “nonoptimal strategies for posture, movement, and/
or breathing create failed load transfer which can lead to
UL Likewise, some authors claim that the PFM is
important for breathing function,”'®'! and that holding
the breath in an inspiratory pattern during exertion
stresses the PFM and may cause pelvic floor dysfunction
(PFD).? In addition, it was suggested that “an expiratory
motor pattern during body work-outs and strenuous
efforts is likely to protect and even train the cocontracted
PFMs and lower abdominal muscles.”® Furthermore,
Toprak et al.'? hypothesized that pelvic floor function
can be improved by performing diaphragmatic breathing
exercises, indirectly via what they claimed to be a facial
connection between the diaphragm and PFM, and that
incontinence could be reduced.

Two systematic reviews of evidence for alternative
exercises to PFMT for UI""* did not find any randomized
controlled trials (RCTs) to support the view that
breathing exercises should be recommended instead of
or in combination with PFMT. As there seems to be a
continuous interest in adding deep respiration to PFM
contraction in prevention and treatment of PFD, the aim
of the present review is to investigate whether there is
evidence for deep breathing as an intervention alone or
in addition to PFM contraction in treatment of UI and
POP. In addition to RCTs, we also report results from
short-term experimental studies on a possible immediate
effect of inspiration and expiration on PFM response and
function.

2 | MATERIALS & METHODS

This systematic review followed the Prisma 2020
statement: an updated guideline for reporting systematic
review.'* The review protocol was registered in Research
Registry in December 2022 (review registry1493).

2.1 | Eligibility criteria

Inclusion criteria were short-term experimental stud-
ies and RCTs with full-text publications available, with
no language restriction, including only women, not
pregnant or in the postpartum period, above 18 years
old, investigating the impact of breathing on the PFM
and/or pelvic floor support and the effectiveness of any
breathing technique alone or added to PFM contrac-
tion/training on PFM response, UI, and/or POP.
Exclusion criteria were studies that included breathing
exercises, among other exercises for other purposes
than affecting the PFM, in addition to PFMT given in
exercise classes.'”

2.2 | Information source and search
strategies

The last search date for all databases was March 17,
2023. An open search strategy on PubMed used the
terms (breathing OR respiration OR hypopressive)
AND (pelvic floor OR urinary incontinence OR organ
prolapse). The EMBASE/ELSEVIER was searched
using the terms: “breathing”/mj AND (“pelvis
floor”/mj OR “diaphragma pelvis” OR “pelvic dia-
phragm” OR “pelvic floor” OR “pelvic ground” OR
“pelvis diaphragm” OR “pelvis diaphragma” OR
“pelvis floor” OR “urine incontinence”/mj OR “blad-
der incontinence” OR “incontinence, urine” OR “in-
continentia urinae” OR “involuntary urinary loss” OR
“involuntary urination” OR “involuntary urine
loss” OR “leak.” In addition, the PEDro database
was searched with the term “breathing exercise” and
“urinary incontinence.”

2.3 | Selection process

The titles and the abstract of the studies were assessed
for eligibility by independent reviewers. All three
reviewers then retrieved the remaining articles in full
text and independently determined their eligibility.
Disagreements were resolved by discussion till consen-
sus was agreed.
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Data from all studies were collected by the three
researchers independently. For the short-term experimen-
tal studies the following items were reported in Table 1:
Author/year of publication, design, participants, whether
assessment of ability to perform a correct PFM contraction
was conducted, description of the maneuver/exercise
performed, outcome measures, results, and limitation of
the study. For the RCTs the items reported were author/
year of publication, design, participants, training program,
drop-out and adherence, primary and secondary outcome
measures, results, and PEDro score (Table 2).

Study risk of bias assessment

The PEDro rating scale was used to grade the methodo-
logical quality of the RCTs.*** Total PEDro scores of 0—3
are considered “poor,” 4—5 “fair,” 6—8 “good,” and 9—10
“excellent.”*® For trials evaluating complex interventions
(e.g., exercise), a total PEDro score of 8/10 is optimal as it
is considered impossible to blind the therapist and the

participants.®® The PEDro scale is a reliable and valid tool
29,31,32

Due to the heterogeneity in terms of subjects involved,
interventions, and outcome measures, it was not possible
to perform a subgroup analysis or meta-analysis. Data
was qualitatively synthesized and presented in tables.

The PRISMA flow diagram with the number of studies
identified, screened, and selected is presented in Figure 1.
A total of 18 full-text articles were included in this review.

Tables 1 and 2 present the characteristics of the
included studies. A total of 374 participants were
included in the short-term experimental studies and
765 participants in the RCTs. The studies were published

from 1990 to 2022.'*>”** In relation to study design, nine
7,10,16-20,33,34 While

Short-term experimental studies

Table 1 describes the short-term experimental studies.
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[ Identification of studies via databases and registers ]

> screening:

> Records excluded**

> Reports not retrieved

—»| Reports excluded (n=6)

_5 Records identified from*:
‘§ Databases (n = 281)
= Embase = 18
c Pubmed = 260
§ Pedro =3
A 4
Screened by Title
(n=261)
A4
Screened by Abstractl
E’ (n=76)
c
o
o
é v
Reports assessed for eligibility
(n=24)
y
2
= Studies included in review
o (n=18)
c

FIGURE 1 PRISMA flow diagram for included studies.

included a plethoria of exercise programs (Table 2).
Dropout was generally low and adherence to the
programs between 61.3%°° and 84%.>' In three studies,
adherence was not reported.'**>*” Assessment of correct
PFM contraction was performed in all studies that
applied PFMT in one comparison arm, except one.*’
Teaching and assessment of a correct PFM contraction
was also conducted in the comparison groups. Most
studies included supervised training combined with
home exercise (Table 2).

Six of the RCTs evaluated the effect of hypopressive
exercise.”>**?*?73> Four of the studies found no
additional effect of adding hypopressive exercise
(a combination of excessive expiration and abdominal
contraction) to PFMT or that PFMT was more effective
than hypopressive exercise for either POP, SUI, MUI,
and PFM variables (Table 2). Molina-Torres et al.?’

Records removed before

Duplicate records removed
(n=20)

(n = 185)

(n=52)

Not using any breathing
technique (n = 4)
Non research articles (n = 2)

found statistically significantly better results in all
outcome measures in the hypopressive group com-
pared with the group no intervention.

Two RCTs compared an intervention containing
breathing exercises only with either a control group with
no breathing’ or PFMT.> Hung et al.** found no
differences between groups randomized to either slow-
guided breathing exercise compared with an identical-
appearing control device programmed to play music
without guided breathing on the primary outcome:
frequency of voiding or incontinence associated with
moderate to severe urgency. The breathing group
demonstrated greater improvements in perceived stress
(Table 2). Toprak et al.'’ compared diaphragmatic
breathing with PFMT in a 6 weeks intervention period
and did not show any differences in change between
groups in any other outcome than the sub-item score of
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UDI-6 urge symptom, which was only significantly
reduced in the breathing group.

4 | DISCUSSION

We found limited information about the relationship
between respiration and the PFM from short-term
experimental studies and RCTs to support the theories
that breathing can positively affect PFM function or PFD.
The studies included a plethoria of outcome measures,
exercise programs and breathing techniques, and meta-
analyses could therefore not be conducted. In general,
short-term experimental studies have shown that the
PFM can be activated and moved cranially during
expiration. However, the activation during expiration is
significantly less than during a voluntary PFM contrac-
tion. The RCTs showed that training the PFM is
significantly more effective to improve PFM variables
and PFD than breathing exercises, and that adding
breathing exercises to PFM does not have any additional
effect to PFMT.

4.1 | Short-term experimental studies
The short-term experimental studies were conducted
during one single breathing exercise. All exercises and
studies were done differently; therefore, the results are
difficult to compare across studies. Our decision to
include hypopressive exercise as a form of breathing
exercise in this review can be discussed. Hypopressive
exercise, although it includes deep expiration, is always
combined with abdominal indrawing, mostly involving
contraction of the transverse abdominal muscle (TrA)
and internal obliques.*® Former short-term experimental
studies have found that contraction of the TrA can open
the levator hiatus and also depress the PFM.*”** Hence
this may counteract a possible positive effect of expira-
tion alone.

The results of the included short-term experimental
studies of the present review on PFM response to a single
hypopressive maneuver are somewhat contradictive.
Stupp et al.'” and Ithamar et al.** found an increased
muscle activation over rest with hypopressive technique
measured with SEMG. In contrast, Resende et al.'8 using
ultrasonography found that the hypopressive maneuver
did not significantly change the levator hiatus area.
Furthermore, these three studies found that contraction
of the PFM was significantly more effective than the
hypopressive technique.

It has been argued that many women are not able to
contract the PFM, and therefore, other muscle groups

ro

should be used to elicit a co-contraction of the PFM.
Toprak et al.'* concluded that breathing exercises could
be an alternative for women with UI, particularly those
who cannot perform PFM exercise. They also claimed
that breathing exercise are easier to perform compared to
PFM exercise, and that breathing exercise may be a good
alternative for patients with poor pelvic floor awareness.
We cannot see any evidence from that study for this
conclusion. Whether a measurable, but small, statisti-
cally significant activation of the PFM is clinically
meaningful and can have a trainable effect on PFM
function or PFD needs further investigation. This also
applies to the MRI finding that the PFM is moving in a
cranial direction with expiration.” Ultrasound may be
feasible for future clinical studies and is a responsive,
reliable, and valid measurement tool to assess whether
inspiration or expiration can significantly narrow the
levator hiatus or lift the pelvic floor. Furthermore,
whether a possible co-contraction of the PFM during
expiration can actually be sensed by the women and
thereby give improved awareness needs further clinical
studies. However, studies have reported that more than
54% of women may be unable to contract the PFM
correctly during the first week postpartum, but 70% of
them were able to learn by simple teaching by a
trained physiotherapist.’® Other studies support that
women with SUI can learn a correct contraction by
verbal instruction, vaginal palpation, and electrical
stimulation.*%*!

5 | RCTS

As for the short-term experimental studies, most of the
included RCTs inserted breathing exercises as part of a
hypopressive exercise program, involving abdominal
muscle contraction with breathing. However, former
published RCTs have found that adding TrA or other
abdominal muscles to PFMT did not yield any
additional effect on SUL>**** POP,* or PFM
variables.”” In the present systematic review, only
one of five RCTs using hypopressive technique in one
arm showed a positive effect on a PFD condition.
Molina-Torres et al.?” compared hypopressive exercise
with an wuntreated control group, and found a
significant effect on SUI and urgency incontinence,
bowel problems, and POP. However, it is not possible
to conclude whether the effect was due to the
breathing or other components of the program. In
the other RCTs, PFMT was superior to hypopressive
training for SUT*> and POP.?*?%7°

Molina-Torres et al.?’ found that their program also
improved PFM strength assessed by vaginal palpation
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classifying strength according to the modified Oxford
grading scale. The responsiveness and interrater reliabil-
ity of vaginal palpation have been questioned.***” The
other RCTs included in this systematic review found that
PFMT was more effective than hypopressive in improv-
ing PFM activation measured by SEMG,* strength by
vaginal palpation®® or manometry,***> and CSA assessed
by ultrasonography.”” Three of the RCTs used other
exercise programs than hypopressive to compare either
breathing as part of a PFMT program to act on the PFM
and SUIL?' breathing as the sole intervention compared
with PFMT'? and breathing exercise compared with
sham to treat OAB.>* There are limitations in the study of
Hung et al.”' as there was a huge difference in dosage
of training and attention of the physiotherapist in favor
of the intervention including breathing, and the groups
were not homogeneous at baseline with more women in
the breathing group reporting urgency symptoms. In
addition, number of leaks and amount of leakage were
actually 0 at baseline. Given this flaws of the study and
the fact that it is not possible to separate any effect from
other components of the intervention, this study cannot
yield any valid information about the effect of breathing
exercise.

The above discussion leaves two RCTs that can be
considered valid when it comes to show effect of
breathing exercises alone on the PFM or/and and PFD.
The RCT of Huang et al.>* included women with OAB
syndrome and had an excellent design to rule out the
effect on breathing as a single intervention as it had a
sham control group with the same amount of time
dedicated to listening to music without breathing.
They found no differences in change between the two
groups in any measured variable except for a differ-
ence in change of Cohen perceived stress scale. Hence,
this study indicates that breathing may improve stress
but not OAB symptoms. The other RCT used solely
breathing exercises and compared these with PFMT in
a group with urinary leakage.'” This trial had the same
amount of exercises and attention in both groups and
found that breathing exercises had a statistically
significant better effect on only OAB variables than
PFMT. PFM variables were not assessed. It is impor-
tant, when appracing these two RCTs, to highlight that
the trials had the same dosage and attention by the
therapist and included women with OAB. OAB has
been associated with psychiatric conditions such as
depression and anxiety and breathing exercises can
potentially reduce stress.***° None of these studies
showed convincing effects on OAB symptoms in
women.

The rationale for suggesting breathing exercises
into PFMT programs is the belief that there is a facial

connections between the respiratory diaphragm
and the pelvic floor.””*'*?! Tim and Mazur-Bialy>®
claimed that PFM are linked by myofascial connec-
tions with the respiratory diaphragm, TrA, intercostal
muscles, oblique abdominal muscles, and thoracolum-
bar fascia. This suggestion needs to be substantiated
with evidence from basic cadaver and imaging studies
of anatomy. If there are facial connections with the
PFM, biomechanical and anatomical studies on how
breathing may contribute to make a PFM contraction
is warranted in addition to blinded RCTs comparing
breathing with no intervention or PFMT using the
same dosage for each arm of the trial. Mechanisms for
how PFMT may work was addressed in a review in
2004.°" In a recent systematic review by Sheng et al.,”*
the conclusion was that there was no evidence that
strengthened core muscles is effective in the treatment
of UI, the same conclusion that was given in an older
systematic review.’’ Sheng et al.’> recommend that
future studies should specifically state and report
statistical analysis that relates the theorized mecha-
nisms to the training outcomes observed.

Our review indicates that the evidence for incorpo-
rating breathing exercise in clinical practice in addition
to or instead of PFMT is scant or non-existing, both based
on short-term experimental studies and RCTs. Neither
the Cochrane reviews, nor the ICI or the NICE guidelines
have recommended breathing as an exercise to be
included in a PFMT program.' Given the lack of
evidence, or the effect of adding breathing exercises to
PFMT to be marginal, focus on breathing may take time
and resources away from evidence-based PFMT for SUI/
MUT and POP. It is of most importance that conservative
treatment of these prevalent and bothersome conditions
follow protocols that have been shown to be effective and
have solid rationale for the mechanisms of how it
WOI'kS.4’6’1S’Sl

Strengths of the present review is the extensive
review of databases with no language limitations and
inclusion of both short term experimental studies and
RCTs. Limitations are the limited number of high
quality RCTs and heterogeneity of outcome measures
and interventions not allowing for performance of a
meta-analysis.

6 | CONCLUSION

This systematic review indicates that the evidence for
incorporating breathing exercise in clinical practice in
addition to or instead of PFMT is scant or non-existing.
Clinical practice for SUI/MUI and POP should follow
protocols from high quality RCTs.
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SUPPORTING INFORMATION

Additional supporting information can be found online
in the Supporting Information section at the end of this
article.
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