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Abstract

Background

There is ample evidence that gestational diabetes mellitus has a direct influence on urinary

incontinence and pelvic floor muscles. There are no standardized pelvic floor muscle exer-

cise programs in the literature for the physiotherapy and differ in the type of exercise, inten-

sity, type and duration of application, and the frequency and duration of treatment sessions.

The aim of this systematic review will be to investigate that Pelvic Floor Muscle Training can

prevent and/or decrease the pregnancy specific urinary incontinence in women with gesta-

tional diabetes mellitus or gestational hyperglycemia.

Methods

We will perform a systematic review according to the Cochrane methodology of Random-

ized Controlled Trials. An overall search strategy will be developed and adapted for

Embase, MEDLINE, LILACS, and CENTRAL databases, with the date of consultation until
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June 2020. The MeSH terms used will be "Pregnancy", "Hyperglycemia", "Diabetes Mellitus,

Type 2", "Diabetes Mellitus, Type 1", "Pregnancy in Diabetics", "Diabetes, Gestational",

"Urinary Incontinence", "Pelvic Floor Muscle Strength". Primary outcomes: improvement or

cure of pregnancy specific urinary incontinence (which can be assessed by questionnaires,

and tools such as tampon test, voiding diary, urodynamic study). Secondary outcomes:

improvement of pelvic floor muscle strength (pelvic floor functional assessment, perine-

ometer, electromyography, functional ultrasonography), improved quality of life (question-

naires), presence or absence of postpartum Urinary Incontinence and adverse effects.

Quality assessment by Cochrane instrument. Metanalysis if plausible, will be performed by

the software Review Manager 5.3.

Discussion

The present study will be the first to analyze the effectiveness of pelvic floor exercises in

pregnant women with Gestational Diabetes Mellitus or Hyperglycemia, who suffer from

pregnancy specific urinary incontinence. Randomized Controlled Trials design will be cho-

sen because they present the highest level of evidence. It is expected to obtain robust and

conclusive evidence to support clinical practice, in addition to promoting studies on the

theme and contributing to new studies.

Trial registration

Systematic review registration: PROSPERO CRD42017065281.

Background

Each day it is more obvious that Urinary Incontinence (UI) in pregnant women is associated,

among other factors, with Gestational Diabetes Mellitus (GDM) and Hyperglycemia in Preg-

nancy. Clinical findings of high prevalence of UI in women with GDM, two years before labor

and prior cesarean section, provide evidence of the need to increase knowledge of this associa-

tion: Prior GDM and UI [1]. The association between GDM and the increased prevalence of

UI and pelvic floor muscle dysfunction (PFMD) was clearly demonstrated by Barbosa et al.
(2011) who concluded that the prevalence of pregnancy specific urinary incontinence (PS-UI)

and UI two years postpartum was significantly higher among women with GDM than among

normoglycemic pregnant women. Their multivariate analysis demonstrated that GDM is an

independent risk factor for the occurrence of PS-UI and they showed that pregnant women

with prior GDM have weakness of the pelvic floor muscles (PFM) two years after birth [2].

Santos et al. (2006) stated that stress urinary incontinence (SUI) is the most common and

prevalent type of UI during the reproductive years [3]. This type of UI is defined as involuntary

loss of urine during physical exertion, due to a sudden increase in intra-abdominal pressure in

the absence of detrusor contraction or underactivity [4]. The etiology of SUI is not fully under-

stood, but injuries to the pelvic floor during pregnancy and childbirth are suggested as main

risk factors [3]. Although the SUI is the most prevalent UI type during pregnancy, women also

complain about urgency urinary incontinence and its combination named mixed urinary

incontinence [5].

For many years involuntary loss of urine in pregnant women have complaint more often to

her doctor or physiotherapist. Although this increase in cases reported by patients was not as
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significant as it is today, it was enough for many researchers worldwide to be interested to assess,

evaluate, report and look for solutions to prevent or reduce this discomfort in women [6]. A

Cochrane review from 2018 considered PFM training as first-line conservative management to

SUI and all other types of UI nevertheless they didn’t include PS-UI treatment on the revision

[7]. Another Cochrane review from 2020 showed that due to the quality and quantity of well

designed studies when antenatal or postnatal populations were evaluated the influence of PFM

training for treatment and/or prevetion is uncertain or not at all clear [5]. So a little is know

about UI during pregnancy, particullary the impact of the diabetes status on the PS-UI [5].

Considering this background, the aim of our study is, using a systematic review of available

randomized clinical trials (RCTs), to investigate in GDM pregnant women with gestational

hyperglycemia the effect of PFM training for the prevention and/or treatment of PS-UI.

Methods/design

Systematic review

Study inclusion and exclusion criteria. Inclusion criteria. RCTs of pregnant women with

hyperglycemia (all levels), any type of UI developed during pregnancy, nulliparous, primipa-

rous and multiparous women during pregnancy, receiving PFM training to prevent and/or

reduce the symptoms of PS-UI.

Exclusion criteria. All other designs, not being RCT.

Outcomes. Primary outcomes. Occurrence, reduction, recurrence, or persistence of PS-UI

symptoms.

Secondary outcomes. Improvement of PFM strength (pelvic floor functional assessment,

perineometer, electromyography, functional ultrasonography), improved quality of life (ques-

tionnaires), presence or absence of postpartum UI and adverse effects.

Literature search strategies. A model strategy will be created and adapted for searching

the data bases Embase, Pubmed, Lilacs and CENTRAL to identify studies involving the above-

mentioned interventions. RCTs registry sites will be consulted for ongoing studies on the topic

(Rebec, Clinicaltrial.gov). Grey literature will be consulted as well as Capes database. Last date

of searche will be 30 June 2020. There will be no language restrictions. MeSH terms used for

our searches are "Pregnancy", "Hyperglycemia", "Diabetes Mellitus, Type 2", "Diabetes Melli-

tus, Type 1", "Pregnancy in Diabetics", "Diabetes, Gestational", "Urinary Incontinence" and

"Pelvic Floor Muscle Strength".

Data collection and analysis. Selection of studies. For each search strategy, two reviewers

will independently evaluate the studies retrieved from the databases in the order: title, abstract

and full reading. All studies potentially eligible for inclusion in the review will be selected for

full reading. In case of disagreement, a third reviewer will be consulted.

Data extraction and management. Data extraction for eligible studies will be performed by

two reviewers (EMAE e MRKR) who will independently extract data from articles that meet the

inclusion criteria. A standardized form will be used to extract the following information: study

characteristics (design, randomization method, blinding, allocation generation and conceal-

ment, statistics); participants; interventions (definition of exercises); clinical outcomes (types of

outcomes measured: dichotomous or continuous and adverse effects) (Tables 1 and 2).

Table 1. Study characteristics related to the number of participants, inclusion, and exclusion criteria.

Author/ Year No. of participants Inclusion criteria Exclusion criteria

https://doi.org/10.1371/journal.pone.0241962.t001
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Studies that do not fully meet the inclusion criteria will be excluded and tabulated with

their justification for the exclusion (Table 3).

Methodological quality, risk of bias and statistical report. The risk of bias will be

assessed according to the Cochrane Handbook of Interventions Systematic Reviews, which

assesses the following domains: allocation generation; concealment of allocation; masking (of

participants and researchers); the presence of incomplete data; reporting bias of information

and other types of bias. The answers to these domains may be “Yes”, “No” or “Uncertain”. The

final grade of the study will be based on the responses given to the first three domains and will

be classified as having high, low or risk of uncertain bias [8]. Dichotomous data will be calcu-

lated relative risk, i.e. proportion of events in the treatment group under the relation to the

proportion of events in the control group, with a 95% Confidence Interval (CI). Such estimates

will be calculated from the intention-to-treat analysis approach. Continuous data will be

expressed as means and standard deviation, and the weighted average proportion with 95% CI

will be calculated. Publication bias will be evaluated with funnel plots and formally assessed

with the Egger test. For variability in results between studies, the I2 statistic and the P-value

obtained from the Chi-squared Cochrane test will be used. Review Manager software (Rev-

Man) will be used for all analyses, including meta-analysis if possible [9–11].

Quality of evidence. We intend to use the Evaluation, Development and Evaluation Rec-

ommendation Rating (GRADE) to assess the overall strength of evidence assessment. In RCT,

the GRADE system evaluates the limitations of the study, inconsistencies, indirect evidence,

inaccuracies, and publication bias, classifying the evidence as high, moderate, low, or very low

[12].

Discussion

The literature suggest that PFM exercises, accompanied by training of approximately 12 weeks

including aerobic and resistance exercises under intense supervised guidance, are effective for

prevention, treatment and reduction of PS-UI in women with GDM and/or HG [13–15].

However, there is no systematic review that evaluated the standardized PFM Exercises pro-

gram for physiotherapy.

In literature there are RCTs, but not summarized. This study design has been chosen

because in this way we may assess the highest available level of evidence. The present system-

atic review will be the first to analyze the effectiveness of PFM exercises in pregnant women

with GDM or HD with PSUI.

Table 2. Study characteristics related to the configuration; the number of participants according to the group; gestational age; exercise definition, outcome mea-

sures for women; and follow up.

Title, Authors,

Years

Location Number of participants

per group

Gestational age (weeks)

(baseline)

Definition of exercises

(training protocol details)

Outcomes Follow-up

(simplified)

Results Grade

Score

https://doi.org/10.1371/journal.pone.0241962.t002

Table 3. Exclusion table from systematic review and meta-analysis of randomized controlled trials to evaluate the

effects of PFM exercise on pregnant women with GDM and gestational urinary incontinence and/or pelvic floor

muscle dysfunction.

First author, Years of publication Title Reasons for exclusion

https://doi.org/10.1371/journal.pone.0241962.t003
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In this way we may obtain robust and conclusive evidence whether or not there is evidence

to support clinical practice, in addition to promote high quality studies on the subject.

Supporting information

S1 File. PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis

Protocols) 2015 checklist: Recommended items to address in a systematic review proto-

col�.

(DOC)

S2 File. PROSPERO international prospective register of systematic reviews.

(PDF)
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