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Abstract

Introduction and hypothesis All pregnant women should be given advice on the benefits of pelvic floor muscle exercises
(PFMESs) in preventing urinary incontinence (UI) and know how to exercise correctly. This study explored women’s knowledge
and practice of PFMEs, their sources of knowledge and prevalence of UI before and during pregnancy.

Methods We conducted a cross-sectional study with 567 women, 239 primiparous and 328 multiparous, recruited from one
maternity hospital in Ireland. Logistic regression was used to examine associations.

Results Pre-pregnancy, 41% of women (n =232) learnt to do PFMEs, 30% (n=172) did exercises and 28% (n =159) experi-
enced UL. Women more likely to report Ul were aged > 35 years (p = 0.03), had a BMI > 30 kg/m? (p = 0.01) or did PEMEs but
were unsure they were exercising correctly (p = 0.03). During pregnancy, 50% of women (n = 281) received PFME information
during antenatal visits and 38.6% (n =219) attended antenatal classes. Women less likely to do PFMEs daily or weekly had no
formal educational qualification (p =0.01), did not do PFMEs pre-pregnancy (p < 0.0001) or did not attend the physiotherapist-
led PFME education session (p <0.0001). In multivariable analysis, the two factors significantly associated with UI during
pregnancy were being aged 30-34 years (p = 0.05) and reporting Ul pre-pregnancy (p < 0.0001).

Conclusions This benchmarking exercise revealed considerable gaps in the totality of PFME education and services offered in the
site hospital. We recommend that others do likewise to enable learning from those who have addressed service deficits.
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Introduction

Pelvic floor muscle training (PFMT) performed during preg-
nancy may lower the risk of reporting urinary incontinence
(UI) in late pregnancy and up to 6 months postpartum [1]
and, although the effects are uncertain when used to treat U],
guidelines recommend that all pregnant women should be
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given evidenced-based advice [2, 3]. Healthcare professionals
have several opportunities to offer pregnant women advice on
pelvic floor muscle exercises (PFMEs) and Ul prevention.
However, studies report considerable gaps in women’s knowl-
edge and information provision [4—6] and the need for service
reorganisation so that all women receive high quality instruc-
tion during pregnancy [4, 6]. Ul is an embarrassing and iso-
lating condition that affects considerable proportions of wom-
en before and during pregnancy: pre-pregnancy 34.8% and
41.1% of nulliparous women reported Ul symptoms and be-
tween 38.7% and 55.9% experienced symptoms during preg-
nancy [7, 8]. Risk factors for reporting UI during pregnancy
include being aged 35 years and over, having a body mass
index (BMI) of > 30 kg/m? and having occasional symptoms,
i.e., Ul less than once per month pre-pregnancy [7, 8]. In
addition, women who experience new-onset stress UL (SUI)
during their first pregnancy and who are still symptomatic at
3 months postpartum have an 88% risk of still having symp-
toms 5 years later [9]. All of this demonstrates that many
women experience feelings of embarrassment and isolation
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and a diminution in their quality of life [10] because of a
condition that is preventable, and potentially treatable, during
pregnancy. A review of attendance at antenatal education clas-
ses in the site hospital in 2012 showed that only 25.2% (n =
2225/8846) of all pregnant women attended classes that in-
clude a standardised PFME education session, taught by a
physiotherapist [11]. While the terms PFMT and PFMEs are
often used interchangeably, the distinction is important.
PFMT is progressive PFM exercises to improve strength and
function that is individualised for each woman and includes
three main principles: overload, specificity and reversibility
[12]. The physiotherapist-led class includes education on the
structural anatomy and function of the PFMs, verbal instruc-
tion on how, when and how often to do PFMEs, the potential
benefits of doing PFMEs and possible consequences of not
doing them. Women are also given an opportunity to practise
PFMEs by doing up to ten timed repetitions, fast and slow, and
the knack. They are also taught self-assessment techniques so
they know if they are exercising correctly and how to progress
the exercises to achieve a training effect as the pregnancy
continues. Further advice is given on good bladder and bowel
health and the importance of correct defecation techniques and
avoiding constipation. In addition, all pregnant women book-
ing for care at the site hospital receive a maternity pack con-
taining a section on PFMEs.

Given that only 25.2% of all pregnant women attended
antenatal classes with a focused PFME session, this study
aimed to:

(1) explore women’s sources of knowledge about and prac-
tice of PFMEs before and during pregnancy;

(2) explore associations among the variables age, BMI, ed-
ucation, performing PFMEs, attendance at antenatal clas-
ses, and having/not having UI symptoms before and dur-
ing pregnancy.

Our purpose, ultimately, was to review the way PFME
education was delivered by all maternity care professionals
in the site hospital to benchmark service provision and iden-
tify ways of offering all women evidenced-based information
and education.

Materials and methods
Design

We conducted a cross-sectional anonymised survey with 567
pregnant and postpartum women. Given that women’s parity
changed during the study, we have used the term
“primiparous” throughout to refer to postnatal women who
had their first baby during the study and were thus nulliparous
women during their pregnancy.

@ Springer

Ethics

Ethical approval was granted by the university and hospital
ethics boards. Consent was assumed when the woman com-
pleted and returned the anonymised survey in the addressed
envelope. The research was conducted according to the prin-
ciples outlined in the Declaration of Helsinki [13].

Sample and setting

The setting was a maternity hospital in Ireland with approxi-
mately 700 women birthing per month. Eligible women
were > 32 weeks pregnant or women who had recently birthed
and were in hospital postpartum, able to read and understand
English, aged > 16 years and recruited during a 4-month pe-
riod, March to June 2014.

Recruitment

The study information packs containing an introductory letter,
an information leaflet outlining the purpose and anonymised
nature of the research, an invitation to participate, the survey
and an addressed envelope for returning the completed survey
were available in all the hospital’s clinics and wards. Women
could access the information directly and choose to take part,
and staff in the various clinics and wards were also asked to
offer eligible women the study information.

Data collection

The anonymised survey was designed to capture (1) socio-
demographic information including age (in years), height,
pre-pregnancy weight, education level and number of previ-
ous pregnancies; (2) learning about and doing PFMEs before
pregnancy; (3) attending antenatal classes and learning about
PFMEs; (4) learning about PFMEs during antenatal visits.
Women were also asked to tell us how the information was
given during pregnancy, if it was just mentioned or they re-
ceived verbal or physical instruction. Women were asked
about the frequency of doing PFMEs before and during preg-
nancy, and if they believed they were exercising correctly by
responding to the statement ‘I knew I was doing pelvic floor
muscle exercises correctly’ on a Likert scale from 1 to 5, with
1 being strongly agree and 5 being strongly disagree. Women
were also asked about their experience of Ul symptoms and
type of UI, both before and during pregnancy.

Questions on UI type [stress, urge and mixed (SUI, UUI,
MUI)] were formulated according to the standards jointly rec-
ommended by the International Urogynecological
Association (IUGA) and the International Continence
Society (ICS) [14] and structured to identify the frequency,
type and amount of UI before and during pregnancy. These
questions were identical to the those pre-tested for validity and
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reliability and used in the larger Maternal health And Maternal
Morbidity in Ireland (MAMMI) study (http://www.mammi.
ie/) [8].

The survey was tested for content validity with five mid-
wives and four women’s health physiotherapists and tested for
face validity with ten pregnant women. Minor changes to the
instructions for completion and survey’s structure were re-
quired in response to participants’ comments. Reliability
was measured using the test-retest approach with ten women,
resulting in a Cohen’s kappa (k) statistic of 0.8, indicating
satisfactory agreement.

Sample size calculations

A minimum sample size of 500 was estimated using local data
on the proportion of women who attended antenatal classes
and the proportion of primiparous women with Ul. This
would include approximately 125 women who had attended
PFME education classes, 160 women who experienced Ul
pre-pregnancy and 190 women who experienced Ul during
pregnancy and enable associations between doing PFMEs,
attending classes and reporting UI to be tested with the crite-
rion for significance set at p =< 0.05. Based on previous ex-
perience of conducting research at the site hospital, we esti-
mated that 50% of women would be offered the survey and
approximately 40% of these would complete the survey
resulting in a sample of 550 women during the study period.

Data analysis

Data were analysed using IBM Statistical Package for Social
Sciences (SPSS) version 22 (New York, NY, USA). Two re-
searchers checked the values for each variable in the SPSS
database, alongside the paper copies of the surveys, and con-
ducted the analyses. Analyses were checked and verified by
the third researcher. Descriptive analyses are presented as pro-
portions. Univariate and multivariable logistic regression
analyses were used to examine associations among the vari-
ables age, BMI, education, performing PFMEs, attendance at
antenatal classes and having/not having UI symptoms and are
presented using crude and/or adjusted odds ratios (AOR) with
95% confidence intervals (CI).

Results

Two thousand surveys were distributed during the 4-month
period and 570 (28.5%) women responded. A total of 378
women (66.3%) completed the survey during pregnancy and
189 (33.2%) completed it postpartum. Three women (0.05%)
did not state their parity and their data were excluded from the
analysis resulting in a sample of 567 women, 239 primiparous
and 328 multiparous.

Socio-demographic characteristics

Compared with the site hospital’s population [11], the study
sample was broadly representative for most age categories but
under-represented for primiparous women aged 16-24 years
(8.9% compared with 12.6%) (S1), included a greater propor-
tion of women with a BMI < 18.5 kg/m2 (3.7% versus 1.9%),
fewer women with a BMI between 25 kg/m? and 34.99 kg/m>
(23.4% compared with 36.8%) and a similar proportion of
women with a BMI>35 kg/m? (3.7% versus 4.6%).

Pre-pregnancy

Pre-pregnancy, two-thirds of women (67%, n =380/567) had
heard about PFMEs, the most common source of information
being exercise or yoga classes (25%, n=93/380). Forty-one
percent of women learnt to do PFMEs (n =232/567) but less
than one-third (30%, n = 172/567) did them. Of the 172 wom-
en who did PFMEs, only 24% (n=41) exercised daily or
several times a week.

Women were asked to respond to the statement ‘Before I
ever became pregnant, I knew I was doing Pelvic Floor
Muscle Exercises correctly’ on a Likert scale from 1 to 5, with
1 being strongly agree and 5 being strongly disagree.
Combining the strongly agree/agree categories, and excluding
those with neutral responses, half of the 72 primiparous wom-
en (50%, n=36) and 52% (n=>52) of the 100 multiparous
women who did PFMEs believed they were exercising
correctly.

More than a quarter of the 239 primiparous women
(27.2%, n=65) and 28.6% (n=94) of the 328 multiparous
women reported Ul before pregnancy, 58.5% (n=38) and
60.6% (n=157) of whom experienced SUI symptoms.

During pregnancy

Women were asked about learning to do PFMEs during their
current pregnancy, either from antenatal classes or during their
antenatal clinic visits at the site hospital (Table 1). Forty-one
percent (n =98) of the 239 primiparous and 36.9% (n=121)
of the 328 multiparous women attended classes: of the 190
women who stated how PFME information was given during
the physiotherapist-led class, 65.9% (n = 56) primiparous and
62.9% (n=66) multiparous women were given physical in-
struction (an opportunity to practice PFMEs). All women at-
tending the site hosptial receive a maternity pack containing
information on PFMEs, yet almost half (49.6%, n =281) of all
567 women in this study said they did not receive this infor-
mation. During their antenatal clinic visits, less than half of all
women (44.4%, n =252) were given information on PFMEs:
most got the information from midwives and midwifery stu-
dents (70.6%, n=178) and only 6.7% (n= 17) received infor-
mation from doctors. Of the women who were given
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Table 1 PFME information and education at the study site

Primiparous women

Multiparous women

Attendance at antenatal (AN) classes at site hospital during this pregnancy
Did not attend
Antenatal class with PFME session led by physiotherapist
Community midwives’ class - physiotherapist not present
Pelvic girdle pain class - led by physiotherapist
Not stated
Received information on PFMEs during antenatal clinic visits
Yes
No
Not stated
Urinary incontinence during pregnancy
No
Stress Ul
Urge Ul
Mixed Ul
Not stated
Frequency of doing PFMEs now
Every day
Several times a week
Several times a month
Only when I think of them
Never
Not stated
Source of information on PFMEs during antenatal clinic visits*
Midwife
Midwifery student
Doctor
Unsure
How information on PFMEs was given during AN clinic visits*
Mentioned
Given a leaflet
Given verbal instruction
Given physical instruction
Not stated
How information on PFMEs was given during physiotherapist-led session*
Mentioned
Given a leaflet
Given verbal instruction
Given physical instruction (opportunity to practise PFMEs)
Other
Not stated

Believed I was doing PFMEs correctly (after attending physiotherapist-led session)

Strongly agree/agree
Neutral/strongly disagree/disagree
Not stated

n=239 (%)
139 (58.2)
87 (36.4)
2(0.8)
8(3.3)
3(1.3)
n=239 (%)
112 (46.8)
118 (49.4)
9(3.8)
n=239 (%)
100 (41.8)
90 (37.7)
20 (8.4)

25 (10.5)
4(1.6)
n=239 (%)
47 (19.7)
51(21.3)
6(2.5)

81 (33.9)
33 (13.8)
21 (8.8)
n=112 (%)
80 (71.4)
12 (10.7)

6 (5.4)

21 (18.7)
n=112 (%)
61 (54.5)
56 (50.0)
20 (17.9)
1(0.9)

9 (3.8)
n=87 (%)
19 (21.8)
44 (50.6)
70 (80.5)
56 (64.4)

4 (4.6)
2(23)
n=285

65 (76.5)
20 (23.5)

0

n=328 (%)
202 (61.7)
108 (32.9)
5(1.5)
5(1.5)

8 (2.4)
n=328 (%)
140 (42.7)
163 (49.7)
25 (7.6)
n=2328 (%)
138 (42.1)
104 (31.7)
26 (7.9)

51 (15.6)
9(2.7)
n=328 (%)
56 (17.1)
69 (21.0)
26 (7.9)

96 (29.3)
47 (14.3)
34 (10.4)
n=140 (%)
98 (70.0)
14 (10.0)
11 (7.9)
25(17.9)
n=140 (%)
72 (51.4)
69 (49.3)
32 (22.9)

7 (5.0)

25 (7.6)
n=108 (%)
15 (13.9)
60 (55.6)
87 (80.6)
66 (61.1)
2(1.9)
3(2.8)
n=105

78 (74.3)
24 (22.9)
3(2.8)

*Multiple responses possible on who gave information and how information was given

Includes demonstration/practical video, demonstration and guidance, PFME focus group, used pelvic model and imagery, observed doing PFMEs by

physiotherapist
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information, one-fifth (20.6%, n = 52) received verbal instruc-
tion, and only eight (3.2%) received physical instruction (an
opportunity to practice).

Two-fifths of both primiparous (41.0% (n = 98) and multipa-
rous women (38.1%, n = 125) did PFME:s daily or several times
a week. Seventy-five percent of the 190 women (n = 143) who
did PFMEs daily or weekly, and attended the physiotherapist-led
class, believed they were exercising correctly.

More than half of all women experienced Ul symptoms
during pregnancy. Ninety of the 135 primiparous women with
UI (66.7%) and 104 of the 181 multiparous women with Ul
(57.5%) experienced SUI symptoms, and 18.5% (n=25) of
primiparous and 28.2% of multiparous women (z =51) had
MUI symptoms.

Factors associated with doing PFMEs

In univariate analysis, there was no significant association
between any of the factors explored and doing PFMEs pre-
pregnancy (Table 2). Multiparous women with no formal ed-
ucational qualification were less likely to attend antenatal ed-
ucation classes at the site hospital [p =0.03, odds ratio (OR)
0.25, 95% CI 0.07—0.89] (Table 3) but, due to small numbers,
this finding must be interpreted with caution. Because the
numbers in some of the age, BMI and educational qualifica-
tions categories were too low to use multivariable regression
analysis [15], we combined data for primi- and multiparous

women (Table 4). Compared with the relevant reference cate-
gories, women significantly less likely to do PFMEs daily or
weekly during pregnancy had: no formal educational qualifi-
cation [p=0.01, adjusted OR (AOR) 0.14, 95% CI 0.02—
0.72], did not do PFMEs pre-pregnancy (p <0.0001, AOR
0.33 95% CI 0.20-0.52) or did not attend the
physiotherapist-led PFME education session (p <0.0001,
AOR 0.30 95% CI 0.19-0.47).

Factors associated with Ul

In the final analyses, we explored factors associated with UI
before and during pregnancy in all women (Tables 5 and 6).
Women more likely to report UI pre-pregnancy were aged >
35 years (p =0.03, OR 1.85,95% CI 1.05-3.23) or had a BMI
of >30kg/m” (p =0.01, OR 2.14,95% CI 1.19-3.84). Women
who did PFMEs but were unsure they were exercising correct-
ly were more likely to report Ul compared with women who
believed they exercised correctly (p =0.03, OR 2.05, 95% CI
1.05-3.98). Numbers in several categories were too few to
perform multivariable regression [15].

Factors associated with Ul during pregnancy were: being
aged 30-34 years (p =0.02, OR 1.67, 95% CI 1.05-2.64), hav-
ing a pre-pregnancy BMI > 25 kg/m* (p = 0.04, OR 1.65, 95%
CI 1.02-2.69; p=0.03, OR 1.88, 95% CI 1.03-3.43) and
reporting Ul pre-pregnancy (p <0.0001, OR 12.1, 95% CI
6.88-21.40) (Table 6). In multivariable analysis, the two factors

Table 2 Factors associated with doing PFMEs before pregnancy
Primiparous women Multiparous women
n No Yes pvalue Unadjusted oddsratio n ~ No Yes p value Unadjusted odds ratio
(95% CI) (95% CI)
Age 232 163 69 315 216 99
16-24 years 20 19 1 0.09 0.16 (0.02-1.34) 28 19 9 0.95 0.97 (0.37-2.50)
25-29 years 49 37 12 1 (ref) - 64 43 21 1 (ref) -
30-34 years 104 68 36 0.21 1.63 (0.75-3.51) 120 87 33 0.45 0.77 (0.40-1.50)
> 35 years 59 39 20 0.28 1.58 (0.67-3.68) 103 67 36 0.77 1.10 (0.56-2.13)
BMI category (kg/m?) 204 142 62 282 194 88
< 18.5 kg/m® 8 8 0 0.99 0.00 12 7 5 0.45 1.57 (0.48-5.17)
18.5-24.99 kg/m® 127 93 34 1 (ref) - 186 128 58 1 (ref) -
25-29.99 kg/m* 43 26 17 0.11 1.78 (0.86-3.69) 51 36 15 0.80 0.92 (0.46-1.81)
> 30 kg/m? 26 15 11 0.11 2.00 (0.83-4.79) 33 23 10 0.92 0.96 (0.42-2.14)
Educational qualifications 225 157 68 311 215 96
No formal qualifications 16 14 2 0.12 0.29 (0.06-1.37) 22 19 3 0.62 0.30 (0.08-1.06)
Secondary school/apprenticeship 72 50 22 0.78 0.91 (0.48-1.72) 91 64 27 0.44 0.80 (0.46-1.39)
Diploma level education 20 14 6 0.82 0.89 (0.31-2.50) 26 19 7 045 0.70 (0.28-1.77)
College/professional qualification 117 79 38 1 (ref) - 172 113 59 1 (ref) -
Urinary incontinence before pregnancy 233 162 71 313 214 99
No 169 122 47 1 (ref) - 221 152 69 1 (ref) -
Yes 64 40 24 0.15 1.55 (0.84-2.86) 92 62 30 0.81 1.06 (0.63-1.79)
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Table 3 Factors associated with attendance at antenatal classes at site hospital
Primiparous women Multiparous women
n  No Yes p Unadjusted odds ratio (95% n  No Yes p Unadjusted odds ratio (95%
value CI) value CI)

Age 231 136 95 315 197 118

16-24 years 19 13 6 058 0.72 (0.23-2.24) 29 21 8 026 0.57 (0.22-1.50)

25-29 years 49 30 19 1 (ref) 63 38 25 1 (ref) -

30-34 years 105 52 53 017 1.60 (0.80-3.21) 119 70 49 0.84 1.06 (0.57-1.98)

> 35 years 58 41 17 030 0.65 (0.29-1.46) 104 68 36 0.51 0.80 (0.42-1.53)
BMI category 203 117 86 284 175 109

< 18.5 kg/m? 9 3 6 016 2.75 (0.65-11.51) 12 7 5 076 1.19 (0.36-3.90)

18.5-24.99 kg/m® 126 73 53 1 (ref) - 187 117 70 1 (ref) -

25-29.99 kg/m? 43 27 16 057 0.81 (0.40-1.66) 52 29 23 037 1.32 (0.71-2.47)

> 30 kg/m? 25 14 11 085 1.08 (0.45-2.57) 33 22 11 0.65 0.83 (0.38-1.82)
Educational qualifications 224 130 94 311 195 116

No formal qualifications 16 13 3 005 0.28 (0.07-1.05) 20 17 3 0.03 0.25 (0.07-0.89)

Secondary 72 42 30 0.67 0.87 (0.48-1.59) 91 60 31 0.26 0.74 (0.43-1.26)

school/apprenticeship
Diploma level education 20 11 9 098 1.00 (0.38-2.61) 27 16 11 097 0.98 (0.43-2.25)
College/professional 116 64 52 1 (ref) - 173 102 71 1 (ref) -
qualification

Urinary incontinence before 233 136 97 313 193 120

pregnancy

No 168 96 72 1 (ref) - 222 129 93 1 (ref) -

Yes 65 40 25 0.54 0.83 (0.46-1.49) 91 64 27 045 (0.58 (0.34-0.98)
Urinary incontinence during 234 138 96 316 198 118

pregnancy

No 100 59 41 1 (ref) - 137 88 49 1 (ref) -

Yes 134 79 55 099 1.00 (0.59-1.69) 179 110 69 0.61 1.12 (0.71-1.78)
Did PFMEs before pregnancy 236 139 97 319 200 119

Yes 71 39 32 1 (red) - 98 57 41 1 (ref) -

No 165 100 65 041 1.26 (0.71-2.21) 221 143 78 0.26 1.31 (0.81-2.14)

that remained significantly associated with Ul during pregnancy
were being aged 30-34 years (p = 0.05, AOR 1.82,95% CI 1.00—
3.34) and reporting UI pre-pregnancy (p <0.0001, AOR 11.21,
95% CI 5.70-22.05). There was no association between doing
PFME:s during pregnancy and being continent, but numbers were
too small to explore associations in women who were continent
pre-pregnancy and remained continent during pregnancy.

Discussion

This study recruited 567 women who were pregnant or had
recently birthed and explored their knowledge and practice of
PFMEs and UI before and during pregnancy. Pre-pregnancy,
67% of women had heard about and 41% learnt to do PFMEs.
Of those who learnt PFMEs, only 17% did them daily or several
times per week, and only half believed they were exercising
correctly. Women with no formal educational qualification were
significantly less likely to do PFMEs daily or weekly before or
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during pregnancy or attend the physiotherapist-led PFME edu-
cation session. Previous studies exploring nulliparous women’s
knowledge of their pelvic floor function found that women
have considerable information needs [16] but many do not seek
out information themselves [17]. Others found that few women
practise PFMEs pre-pregnancy even though many may know
about them [5]. Addressing this ‘disconnect’ between knowl-
edge and practice is challenging but important given that the
considerable proportion of primiparous women who experience
UI symptoms pre-pregnancy are more likely to experience Ul
during pregnancy [7, 8]. The most common source of pre-
pregnancy PFME information was exercise or yoga classes,
yet less than half of these women did PFMEs. During pregnan-
cy, less than half of all women received information on PFMEs
during antenatal visits, and most reported that the information
was just mentioned or that they were given a leaflet, which has
been shown not to be successful [6, 18]. Only one-fifth received
verbal instruction, and just eight women received physical in-
struction. While Guerrero [19] found that the majority of
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Table 4  Factors associated with doing PFMEs daily or weekly during pregnancy

All women
n No Yes pvalue  Unadjusted odds ratio (95% CI) p value  Adjusted odds ratio (95% CI)

Age 500 281 219

16-24 years 38 26 12 0.18 0.58 (0.26-1.29) 0.79 0.86 (0.29-2.54)

25-29 years 100 56 44 1 (ref) - 1 (ref) -

30-34 years 210 117 93 0.96 1.10 (0.62-1.63) 0.77 0.91 (0.50-1.67)

> 35 years 152 82 70 0.74 1.08 (0.65-1.80) 0.86 1.05 (0.55-1.99)
BMI category (kg/m?) 449 246 203

< 18.5 kg/m? 19 10 9 0.69 1.20 (0.47-3.06) 0.56 1.35(0.47-3.83)

18.5-24.99 kg/m’ 228 165 123 1 (red) - 1 (ref) -

25-29.99 kg/m? 85 42 43 0.20 1.37 (0.84-2.23) 0.07 1.64 (0.94-2.87)

> 30 kg/m? 57 29 28 0.37 1.29 (0.73-2.28) 0.26 1.46 (0.75-2.85)
Educational qualifications 496 279 217

No formal qualifications 32 26 6 0.04 0.25(0.10-0.64) 0.01 0.14 (0.02-0.72)

Secondary school/apprenticeship 148 85 63 0.35 0.82 (0.55-1.23) 0.66 0.89 (0.53-1.48)

Diploma level education 43 24 19 0.70 0.88 (0.46-1.68) 0.60 0.82 (0.39-1.70)

College/professional qualification 273 144 129 1 (ref) - 1 (ref) -
Did PFMEs before pregnancy 511 288 223

(irrespective of frequency)

Yes 156 59 97 1 (ref) - 1 (ref) -

No 355 229 126 <0.0001 0.33 (0.22-0.49) < 0.0001 0.33 (0.20-0.52)
Attended physiotherapist-led PFME 509 287 222

education session at site hospital

Yes 190 73 117 1 (ref) - 1 (ref) -

No 319 214 105 <0.0001 0.30(0.21-0.44) < 0.0001 0.30 (0.19-0.47)
Urinary incontinence during pregnancy 506 287 219

No 216 125 91 1 (ref) - 1 (ref) -

Yes 290 162 128 0.65 0.92 (0.64-1.31) 0.62 0.98 (0.58-1.38)

professionals and women felt midwives were best placed to
provide PFME education, they also stated that many health
professionals did not view PFME education as a priority ante-
natally and felt ill prepared to teach PFMEs, and that the correct
time to start PFME education was postpartum. In our study, as
happens elsewhere [20], many midwives and fewer doctors do
not teach PFMEs antenatally. In one Irish study of antenatal
educators, considerable proportions felt poorly prepared to
teach antenatal classes, a factor that no doubt impacted the
way they delivered information [21].

In this study, the three factors significantly associated with
not doing PFMEs at optimal frequency were: having no for-
mal educational qualification (which has been noted previous-
ly [22, 23]), not doing PFMEs pre-pregnancy and not attend-
ing the physiotherapist-led PFME education session.
Perceived self-efficacy and developing a ‘routine’ were found
to be factors motivating adherence to PFME programmes in
studies on Ul with non-pregnant populations [24, 25]. Similar
to other studies [5, 19] relatively few women practised PFMEs
during pregnancy, and less than half did PFMEs daily or
weekly. In the physiotherapist-led classes, women are verbally

taught PFMEs and given an opportunity to practice. This class
is offered when women are between 24 and 28 weeks preg-
nant, and it is possible that women did not fully understand the
significance of starting PFMEs early or were not reminded to
do PFMEs during the rest of pregnancy. Others may not have
felt comfortable practising PFME in a class setting. However,
76% (n=65) of primiparous and 74.3% (n=78) of multipa-
rous women who attended these classes knew they were doing
the exercises correctly.

Twenty-eight percent of the study sample experienced
UI pre-pregnancy, and two of the three factors found to be
statistically significantly associated with Ul, being aged
35 years and over, or having a BMI of > 30 kg/m?, have
been reported previously [7, 8]. Women who did PFMEs
pre-pregnancy but were unsure they were doing them cor-
rectly were more likely to report UI. Half of all women
reported Ul symptoms during pregnancy especially those
aged 30-34 years or having UI pre-pregnancy. Similar to
Fine et al.’s findings [6] but contrary to the findings from
the recent review [1], our analysis showed no significant
association between doing PFMEs during pregnancy and
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Table 5 Factors associated with urinary incontinence before pregnancy
All women
n Urinary incontinence before pregnancy pvalue  Unadjusted odds ratio (95% CI)
No Yes Pvalue OR (95% CI)
Age 541 389 152
1624 years 49 34 15 0.21 1.61 (0.75-3.44)
25-29 years 112 88 24 1 (ref) -
30-34 years 222 162 60 0.26 1.35(0.79-2.33)
> 35 years 158 105 53 0.03 1.85(1.05-3.23)
BMI category (kg/m?) 481 350 131
< 18.5 kg/m? 21 18 3 0.28 0.50 (0.14-1.76)
18.5-24.99 kg/m® 311 234 77 1 (ref) -
25-29.99 kg/m? 91 64 27 0.34 1.28 (0.76-2.15)
> 30 kg/m? 58 34 24 0.01 2.14 (1.19-3.84)
Educational qualifications 530 377 153
No formal qualifications 39 23 16 043 0.76 (0.38-1.50)
Secondary school/apprenticeship 164 114 50 0.97 1.00 (0.68-1.48)
Diploma level education 46 36 10 0.35 1.35(0.71-2.56)
College/professional qualification 281 204 77 1 (ref) -
Did PFME:s before pregnancy 551 394 157
Daily or several times per week 41 28 13 1 (ref) -
Never, occasionally or several times per month 410 366 144 0.98 1.00 (0.47-2.14)
Believed I was doing PFMEs correctly 166 133 53
Strongly agree/agree 89 67 22 1 (ref) -
Strongly disagree/disagree/neutral 77 46 31 0.03 2.05 (1.05-3.98)

being continent. Helping women understand the link be-
tween Ul and PFM weakness is important [20] because
women who believe that the cause of Ul is out of their
control (e.g. part of being female, due to pregnancy) may
believe that nothing can be done to treat it. In Hill et al.’s
study, participants who had not attended antenatal educa-
tion were significantly more likely to state that it was
normal to leak urine during pregnancy [26].

Contrary to Be et al.’s [27] findings, we found no significant
association between doing PFMEs before pregnancy and any
of'the possible contributory factors explored. However, none of
the women in Bg et al.’s study were underweight or obese.

Our findings come from a relatively large sample of women
attending one large maternity hospital. However, they are not
necessarily representative of the population as they were a self-
selected sample, which can lead to response bias. Nevertheless,
they give valuable insights into women’s knowledge and prac-
tice of PFMEs and PFME education that may have resonance
with other sites in Ireland and elsewhere. These findings raise
challenges for all maternity care professionals in light of the
International Continence Society’s (ICS) publications on
PFMT adherence and long-term effectiveness [28, 29] and raise
particular challenges for maternity care professionals in Ireland
because of the planned service reorganisation [30].

@ Springer

Our study has some limitations. The survey was available
in English only, which excluded some women from taking
part. We asked women retrospectively about learning to do
PFMEs before they became pregnant, and this is susceptible
to recall bias. We asked women if they believed they were
doing PFMEs correctly but a confirmatory vaginal or ultra-
sound examination was not performed. Finally, our sample did
not have sufficient numbers of women in some categories to
enable us to conduct complete multivariable analyses, which
limits some detail of the findings.

Conclusion

This is the first study that reports on women’s knowledge
of PFMEs before and during pregnancy in one maternity
hospital in Ireland. As half of the women in this study did
not recall getting PFME information in their maternity
pack, alternative means of sharing written information
with women are required. Less than half of all women
were informed about PFMEs by midwives and doctors
during their antenatal visits, and only a minority received
an opportunity to practice PFMEs, indicating that remedi-
al solutions to PFME education provision are needed, as
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Table 6  Factors associated with urinary incontinence during pregnancy

All women
n  Urinary p value  Unadjusted odds ratio (95% CI) p value  Adjusted odds ratio (95% CI)
incontinence
during
pregnancy
No Yes
Age 544 235 309
16-24 years 48 24 24 0.69 1.15 (0.58-2.27) 0.53 1.38 (0.50-3.82)
25-29 years 112 60 52 1 (ref) - 1 (ref) -
30-34 years 223 91 132 0.02 1.67 (1.05-2.64) 0.05 1.82 (1.00-3.34)
>35 years 161 60 101 0.08 1.94 (.19-3.17) 0.08 1.77 (0.92-3.40)
BMI category (kg/m?) 484 204 280
<18.5 kg/m? 21 14 7 0.06 0.41 (0.16-1.05) 0.23 0.51(0.17-1.52)
18.5-24.99 kg/m? 311 141 170 1 (ref) - 1 (ref) -
25-29.99 kg/m? 93 31 62 0.04 1.65 (1.02-2.69) 0.10 1.62 (0.90-2.91)
>30 kg/m? 59 18 41 0.03 1.88 (1.03-3.43) 0.39 1.36 (0.66-2.79)
Educational qualifications 533 230 303
No formal qualifications 38 19 19 0.43 0.76 (0.38-1.50) 0.67 0.78 (0.25-2.44)
Secondary school/apprenticeship 162 70 92 0.97 1.00 (0.68-1.48) 0.64 1.13 (0.66-1.91)
Diploma level education 47 17 30 0.35 1.35(0.71-2.56) 0.09 1.95 (0.89-4.29)
College/professional qualification 286 124 162 1 (ref) - 1 (ref) -
Urinary incontinence before pregnancy 548 236 312
No 392 221 171 1 (ref) - 1 (ref) -
Yes 156 15 141 < 0.0001 12.1 (6.88-21.40) < 0.0001 11.21 (5.70-22.05)
Attended physiotherapist-led PFME 549 238 311
education session at site hospital
Yes 185 81 105 1 (ref) - 1 (ref) -
No 363 157 206 0.94 1.01 (0.70-1.44) 0.82 0.94 (0.59-1.50)
Did PFMEs during pregnancy 506 216 290
No 287 125 162 0.65 1.08 (0.76-1.54) 0.85 0.95 (0.60-1.51)
Yes (daily or weekly) 219 91 128 1 (ref) - 1 (ref) -
Believed I was doing PFMEs correctly 207 86 121
during pregnancy
Strongly agree/agree 159 68 91 1 (ref) - - -
Strongly disagree/disagree, or neutral 48 18 30 0.51 1.24 (0.64-2.41) N/A N/A

are clear guidelines that define the responsibilities of all
maternity care professionals. The fact that some women
did not remember to practise PFMEs following the
physiotherapist-led PFME session is a concern, and the
remaining challenge is to ensure that all women attending
these sessions understand the education offered and the
importance of ongoing habitual practice. This is the first
time we have benchmarked the totality of PFME educa-
tion and service provision in the site hospital. It was a
beneficial exercise, and we recommend that others con-
duct similar research to share findings from practices else-
where and enable learning from those who are delivering
optimal PFME education and/or have addressed service
deficits and constraints. Research of this type would

identify the services offered to al/l pregnant women, move
the focus beyond findings from intervention studies and
demonstrate the real-world reality. In an ideal service, all
pregnant women should have at least one physiotherapist
appointment during early pregnancy. At a minimum, all
maternity care professionals should offer all pregnant
women PFME information and education in early preg-
nancy and ensure that they understand that Ul is not nor-
mal. They should also explore women’s self-efficacy in
performing PFMEs, offer reminders to perform PFMEs
regularly throughout pregnancy and have recourse to
physiotherapist referral, when necessary. Such a service
requires that midwives and doctors are competent to pro-
vide PFME education and regard it as an integral part of
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their role. Our current focus is to find ways of offering all
women, particularly those who are less likely to or cannot
attend antenatal classes, evidenced-based information on
PFMEs and Ul in easily accessible and understandable
ways to improve compliance within existing service ca-
pacity constraints.
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