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Objective: To assess the specific effect of delivery of the first child on the
integrity of the pelvic floor musculature.

Design: A prospective study of two groups of females with no symptoms of
urinary incontinence.

Setting: Physiotherapy Department, Rotunda Lying In Hospital, Dublin.
Subjects: Two groups of healthy female physiotherapists (age range 20-28
years) were recruited for the study: group 1 consisted of nulliparous females
(n=10) and group 2 consisted of primiparous females who were 9-10
months post delivery (n = 10).

Intervention and main outcome measures: Assessment of the pelvic floor
musculature was performed by digital assessment, electromyography and
perineometry.

Results: For all data, the nulliparous group showed evidence of greater
pelvic floor strength and endurance. Analysis of anterior and posterior
electromyography data showed significantly stronger contractions in the
nulliparous group (p = 0.0001 and 0.044). During a maximum contraction of
the pelvic floor muscles, the anterior resting EMG activity increased by

9 + 6 yV (mean + SD) in the primiparous group compared with an increment
of 22.3 £ 4.74 pV in the nulliparous group. Posterior EMG resting activity
increased by 19.7 = 7.65 pyV (mean = SD) in the nulliparous group compared
with 13.8 £ 8.19 pV in the primiparous group. There were significant
differences between the two groups for the four types of digital muscle
assessment (p < 0.0013). In addition, there was a greater increase in
perineometry readings in the nulliparous group (increment = 5.6 + 2.5, mean
+ SD) compared with the primiparous group (increment = 3.1 + 0.9; mean

+ SD).

Conclusions: This study suggests that irrespective of lack of symptoms of
urinary incontinence, it would appear advisable that all women should
undertake a prescribed programme of pelvic floor rehabilitation exercises after
childbirth.

Address for correspondence: Deirdre M Walsh, Rehabilita-
tion Sciences Research Group, University of Ulster at
Jordanstown, Shore Road, Newtownabbey, Co Antrim
BT37 0QB, Northern Ireland. e-mail: dm.walsh@ulster.ac.uk
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Introduction

Electrophysiological studies have suggested that
one of the primary causes of urinary incontinence
after a vaginal delivery is damage to the inner-
vation of the pelvic floor.! There is considerable
evidence to suggest that a vaginal delivery may
result in impaired function of the pelvic floor
musculature due to sphincter disruption or
pudendal nerve injury, resulting in urinary or fae-
cal incontinence or both.>* Further studies have
indicated that chronic constipation and or strain-
ing at stools are contributory factors to pelvic
floor dysfunction.>¢

A recent survey by the authors has reported
that 61% of women in a Dublin population (n =
7771) reported the onset of symptoms of urinary
incontinence before or during pregnancy.” This
survey also demonstrated that the incidence of
urinary symptoms is directly related to increasing
parity, thus emphasizing the importance of early
detection of impairment of pelvic floor integrity
and appropriate treatment. The aim of the cur-
rent study was to examine the effect of a first
vaginal delivery on the integrity of the pelvic
floor muscles by comparing a group of nulli-
parous females with a group of primiparous
females with no clinical symptoms of urinary
incontinence.

Methods

Two groups of healthy female physiotherapists
with no symptoms of urinary incontinence were
recruited for the current study. Group 1 consisted
of 10 nulliparous women and group 2 consisted
of 10 primiparous women who were 9-10 months
post vaginal delivery (age range 20-28 years).
The first 10 females who fulfilled the following
inclusion/exclusion criteria in each group were
accepted for the study. Inclusion criteria for
group 1 (nulliparous females): healthy; no chil-
dren; age 20-28 years. Inclusion criteria for group
2 (primiparous females): healthy; one child -
vaginal delivery; age 20-28 years. Exclusion cri-
teria for both groups: symptoms of urinary incon-
tinence.

All candidates were informed of the nature of
the study and gave consent prior to participation.

The inconvenience for each volunteer was kept
to a minimum, bearing in mind that their lifestyle
was of a busy nature (either practising or study-
ing physiotherapy). The venue for the study was
the Physiotherapy Department of the Rotunda
Hospital, Dublin. All subjects underwent a
detailed assessment of the pelvic floor muscles
comprising a manual digital assessment, elec-
tromyography (EMG) and perineometry on one
occasion only; the assessments were carried out
by an experienced physiotherapist who was blind
to the subject’s group. Subjects were assessed
using a standardized procedure: the digital assess-
ment was immediately followed by EMG record-
ing, and after a 10-minute rest, the perineometry
readings were taken.

Digital assessment

During the assessment, subjects rested in
crook-lying with one pillow under the head to
minimize the activity of accessory muscles. The
following four types of assessment of pubococ-
cygeus muscle were used, based upon methods
described by Chiarelli and O’Keefe® and Lay-
cock?’:

1) Power — muscle strength was assessed using
the Oxford scale of 0-5.

2) Endurance - assessed by asking subjects to
hold a maximum contraction for as long as
possible; this was measured in seconds.

3) Fatigue — subjects were then asked to per-
form repeated maximum contractions for the
length of time recorded as their ‘endurance’
value; the number of contractions was
recorded.

4) Fast — finally, the number of fast repetitions
of pelvic floor contractions was recorded.
This was defined as the number of fast repe-
titions a subject could perform until the mus-
cle could no longer perform due to fatigue.

EMG

Subjects placed their personal vaginal elec-
trode in situ using a gloved hand (correct posi-
tioning was checked by the assessor). Pelvic floor
EMG activity at rest and during a maximum con-
traction was recorded using the vaginal electrode;
the increment value was calculated as the differ-
ence between these two values. EMG readings
(in microvolts) were taken from both anterior
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and posterior aspects of the pelvic floor muscles
(data were rectified and integrated; Myomed-432,
Enraf Nonius-Delft, Holland). The electrode was
positioned to record anterior and posterior activ-
ity by the assessor rotating the electrode so that
the active recording sensor was directed towards
the corresponding part of the pelvic floor mus-
cles. Two readings were taken for rest and con-
traction activity; the first reading was regarded as
a practice run, therefore only the second reading
was used for statistical analysis.

Perineometry

A standard perineometer (model PFX, Cardio
Design PTY Ltd., New South Wales, Australia)
was used to record the strength of the pelvic floor
muscles at rest and during a maximum contrac-
tion via a vaginal probe. The pressure of air in
the vaginal probe (measured on a scale of 0-12
kPa) was an indicator of the strength of these
muscles. As with the EMG data, an increment
value was also calculated.

Statistical analysis of the data was performed
using one-factor analysis of variance (ANOVA)
for EMG data and Mann—-Whitney U-tests for the
digital assessment and perineometry readings,
using the Statview 512 program (Abacus Con-
cepts Inc., US).

797

Results

Table 1 presents summary data for all outcome
measures. Statistical analysis of digital assess-
ment data showed significant differences between
groups for all four types of assessment
(Mann-Whitney U-test: power, p <0.0001;
endurance, p =0.0002; fatigue, p = 0.0004; fast,
p =0.0013). In all four tests, the nulliparous
group showed higher scores, thus demonstrating
that the performance of the pelvic floor muscles
in all these areas was reduced in the primiparous
females.

Table 1 indicates the higher anterior resting
tone in the nulliparous group (4.0+2.05pV;
mean + SD) compared with the primiparous
group (2.8+0.79 uV). One-factor ANOVA
showed significant differences for both anterior
contraction and increment EMG readings
(p =0.0001 for both), but not resting activity
(p =0.10). There was a higher level of posterior
resting EMG activity in the nulliparous group
(4.1 £1.29 pV) versus the primiparous group (2.9
+0.88 uV). Upon maximum contraction, the
increment for the nulliparous females was 19.7
+7.65 uV compared with 13.8 + 8.19 uV for the
primiparous females. One-factor ANOVA
showed significant differences for both posterior
resting and contraction EMG readings (p =
0.0254 and 0.0435 respectively) but not for the
increment (p = 0.1132).

Table 1 Data for primiparous and nulliparous groups (n = 10 per group)
Primiparous Nulliparous
Digital assessment data
Power (Oxford Scale) 2 (1-2) 4 (4-5)
(median and range)
Endurance (s) 3+1.05 6.7 +1.77
Fatigue (s) 4.2 +1.14 6.7 +0.95
Fast (number) 52+1.4 7.9+1.48
EMG data
Anterior resting (uV) 2.8+0.79 4 +2.05
Anterior contract (uV) 11.8 + 5.51 26.3+4.24
Posterior resting (uV) 2.9+0.88 4.1 +1.29
Posterior contract (uV) 16.7 +7.73 23.8 + 6.86
Perineometry data
Resting (kPa) 1.8+ 1.69 2.4 +0.84
Contract (kPa) 49+197 8 +2.31

All data mean = SD except where stated otherwise.
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Statistical analysis of perineometry data using
Mann-Whitney U-tests showed that while there
was no significant difference for resting pressure
(p =0.5144), there was a significant difference
between groups for squeeze pressure (p = 0.045)
and increment pressure (p =0.0028). The nulli-
parous group showed higher values for all peri-
neometry data (see Table 1).

Discussion

The results of this study have demonstrated
changes in pelvic floor muscle strength and
endurance between the two study groups. In a
recent study of female cadavers, Dimpfi et al.'
demonstrated that vaginal delivery led to
histomorphological changes of the pelvic floor
muscles consistent with changes of myogenic
origin. In an editorial on this paper, DeLancey!!
comments ‘Studies such as this one, by providing
data about important changes in the muscles
responsible for pelvic floor support, advance
pelvic floor science. This should help us reach a
better understanding of the injuries occurring in
the many women who suffer from pelvic floor
dysfunction.’

While EMG recordings are a standard method
of assessment of the pelvic floor muscles, no pre-
vious studies have compared anterior and poste-
rior EMG activity when assessing the pelvic floor.
The current study has demonstrated that the rest-
ing EMG readings were approximately the same
for both anterior and posterior aspects of the
pelvic floor muscles in the two study groups.
However, there was a marked difference in the
increment values between the two groups: the
mean anterior EMG increment was 22.3 uV for
the nulliparous compared with 9 uV for the

Clinical messages

¢ Healthy primiparous women demonstrated
a loss of integrity of pelvic floor musculature
9-10 months following a vaginal delivery.

e This study suggests that a programme of
pelvic floor exercises should be considered
post vaginal delivery for all women.

primiparous females. There was a smaller differ-
ence in values for mean posterior EMG incre-
ment (19.7 uV for nulliparous group; 13.8 uV for
primiparous group). These findings illustrate that
differences in increment EMG data between the
two groups were more pronounced for anterior
EMG recordings; the difference in mean
posterior recordings was only 44% of the ante-
rior recordings. This would suggest that there is
a greater loss of function in the anterior portion
of the pelvic floor following a vaginal delivery.
This emphasizes that motor re-education of the
pelvic floor should focus on the anterior compo-
nent, e.g. by selective placement of stimulation
electrodes during electrotherapy treatments.

Despite the measured loss of pelvic floor
integrity in the primiparous group, there were no
clinical symptoms of urinary incontinence. There-
fore, this study would suggest that irrespective of
lack of symptoms of urinary incontinence, it
would appear prudent that all women should
have an individual programme of pelvic floor
exercises after childbirth.
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