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Abstract
Background: Urinary incontinence (UI) is a distressing condition affecting at least 5 million women in England and
Wales. Traditionally, physiotherapy for UI comprises pelvic floor muscle training, but although evidence suggests
this can be effective it is also recognised that benefits are often compromised by patient motivation and
commitment. In addition, there is increasing recognition that physical symptoms alone are poor indicators of the
impact of incontinence on individuals’ lives. Consequently, more holistic approaches to the treatment of UI, such as
Modified Pilates (MP) have been recommended. This study aimed to provide preliminary findings about the
effectiveness of a 6-week course of MP classes as an adjunct to standard physiotherapy care for UI, and to test the
feasibility of a randomised controlled trial (RCT) design.
Methods: The study design was a single centre pilot RCT, plus qualitative interviews. 73 women referred to
Women’s Health Physiotherapy Services for UI at Colchester Hospital University NHS Foundation Trust were
randomly assigned to two groups: a 6-week course of MP classes in addition to standard physiotherapy care
(intervention) or standard physiotherapy care only (control). Main outcome measures were self-reported UI, quality
of life and self-esteem at baseline (T1), completion of treatment (T2), and 5 months after randomisation (T3).
Qualitative interviews were conducted with a subgroup at T2 and T3. Due to the nature of the intervention
blinding of participants, physiotherapists and researchers was not feasible.
Results: Post-intervention data revealed a range of benefits for women who attended MP classes and who had
lower symptom severity at baseline: improved self-esteem (p = 0.032), decreased social embarrassment (p = 0.026)
and lower impact on normal daily activities (p = 0.025). In contrast, women with higher symptom severity showed
improvement in their personal relationships (p = 0.017). Qualitative analysis supported these findings and also
indicated that MP classes could positively influence attitudes to exercise, diet and wellbeing.
Conclusions: A definitive RCT is feasible but will require a large sample size to inform clinical practice.
Trial registration: ISRCTN74075972 Registered 12/12/12 (Retrospectively registered).
Keywords: Urinary incontinence, Modified Pilates, Physiotherapy, Pelvic floor muscle training, Mixed methods,
Randomised controlled trial
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Background
Urinary Incontinence (UI) is a distressing, socially
embarrassing condition affecting at least 5 million
women in England and Wales [1]. Feelings of low selfesteem, embarrassment and helplessness are commonly
reported [2], together with withdrawal from social situations [3, 4]. In addition, UI is an important barrier to
regular physical and fitness activities [5–7] and this
withdrawal may threaten women’s general health and
wellbeing [8]. It is estimated that ill-health attributable
to physical inactivity costs the National Health Service
(NHS) more than £1.06 billion per year and accounts for
16.9% of premature mortality in the UK [9]. The socioeconomic costs of UI are likely to extend beyond the immediate symptoms and may escalate as life expectancy
increases [10].
Physiotherapy is important first line management
for UI; many women wish to avoid invasive surgical
procedures if possible, plus physiotherapy may provide a cheaper treatment solution for the NHS. The
traditional form of physiotherapy for UI is pelvic floor
muscle training (PFMT) [1, 11–14]. Although a variety of randomised controlled trials have documented
the positive effects of intensive PMFT [11], it has also
been suggested that patient motivation and commitment play an important role in ensuring its effectiveness [15]. Also, there is increasing recognition that
symptoms alone are poor indicators of the effect of
incontinence on individuals’ lives [16]. Therefore,
more holistic approaches to the treatment of UI have
been recommended [16, 17].
As an addition to standard UI treatment, more recently Modified Pilates (MP) – a mind-body approach
involving slow, controlled movements focusing on posture and breathing – appears to have been increasingly
integrated into physiotherapy rehabilitation programmes
[18]. Pilates is a form of exercise, involving a range of
movements that both strengthen and increase flexibility
of the whole body, rather than having a specific muscle
focus. MP avoids intense abdominal contractions, breath
holding or straining that could put increased pressure
on the pelvic floor while at the same time incorporating
exercises that can incidentally train the pelvic floor [19].
However, the effectiveness of this approach is purely anecdotal with a lack of empirical evidence [20]. A recent
systematic review of RCTs identified only two other
studies, which aimed to assess the effectiveness of Pilates
training in women suffering from UI [19]. Both these
studies, however, focused on Pilates provided individually (as opposed to in class sessions) and neither provided sufficient data to permit inferences about the
effects of MP [11, 13].
It was apparent therefore that a trial to evaluate the effectiveness of a course of MP classes as an adjunct to
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standard physiotherapy care for UI with an initial pilot
study was required. Specifically, this pilot study aimed
to: (1) assess the feasibility of the trial protocol to evaluate the effectiveness of a course of MP classes as an adjunct to standard physiotherapy care for UI; (2) assess
the variation of the main outcome measures in order to
inform sample size considerations for a full randomised
controlled trial; (3) provide some preliminary data about
the effectiveness of MP classes; (4) identify the benefits/
limitations and acceptability of standard physiotherapy
care plus MP classes compared to standard physiotherapy care alone. To the best of our knowledge, this research is the first to fully evaluate and report on the
effectiveness of MP classes as part of the physiotherapy
management of women with UI.

Method
Participants

103 women referred for physiotherapy for UI by their General Practitioner, consultant or continence nurse were
assessed for eligibility to participate in the trial. The inclusion criteria for taking part in the study were to be aged
above 18 and diagnosed with stress, urge or mixed UI. Participants were not eligible to participate if they had a history
of pelvic malignancy, were suffering from faecal incontinence, central nervous system diseases, had given birth in
the previous 3 months or undergone gynaecological surgery
in the previous 6 months. 30 women were excluded or
withdrew before randomisation (14 did not meet the inclusion criteria, eight declined to participate and eight withdrew citing lack of time or other reasons). A total of 73
women (Mage = 50.11, SD = 13.18), were randomly allocated
to an intervention or a control group. The control group
(n = 37, Mage = 48.97, SD = 12.25) received standard physiotherapy care (SPC) only (i.e., pelvic floor exercises and lifestyle advice), whereas the intervention group (n = 36, Mage
= 51.28, SD = 14.15) attended a 6-week course of MP classes in addition to SPC (SPC + MP). Fig. 1 shows the study’s
flow diagram according to CONSORT guidelines (Fig. 1
Flowchart of study participants).
Outcome measures

As this was a pilot study it was appropriate to explore a range of outcome measures (aims 1, 2, 3). Accordingly, several standardised self-report measures
were used to assess participants’ symptoms of incontinence (Symptom Severity Index (SSI) [21]), their impact on quality of life (Incontinence Quality of Life
Questionnaire (I-QOL) [22]; ICIQ – Lower Urinary
Tract Symptoms Quality of Life (ICIQ-LUTSqol) [23,
24]), and self-esteem (Rosenberg Self-Esteem Scale
(RSE) [25]). These measures were used in preference
to clinical measures such as pad tests or pelvic
muscle strength because the focus of this study was
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Fig. 1 Flowchart of study participants (Study period: November 2012–October 2014)

the psychological and social impact of UI on women’s
lives rather than level of incontinence alone. Furthermore,
the project Public and Patient Involvement (PPI) group advised against the burden of including such clinical measures. The PPI group comprised women who had been
previously treated for UI and who provided advice throughout the project to ensure the research was informed by
their views and experiences. Both the intervention and control groups completed the questionnaires at baseline (T1),
the end of treatment (T2) and 5 months after randomisation (T3). For a brief scoring description of the questionnaires see Outcome Measures (in Additional file 1).
In addition, qualitative interviews were conducted
with a subgroup of 16 participants (8 SPC and 8 SPC
+ MP) at T2 and T3 to explore unanticipated benefits/
limitations and acceptability of SPC + MP compared
with SPC (aim 4). The interviews were undertaken by
a qualitative researcher and were semi-structured in
nature using a topic guide to ensure that all topics
were covered with every participant but allowing varying levels of detail to emerge according to their particular responses. Interviews at T2 lasted between
45 min and 1 h, while those at T3 tended to be
shorter, averaging around 30 min.

Design

A single centre, pilot randomised controlled trial (RCT)
carried out over 24 months, plus qualitative interviews
with a subgroup of participants.
Randomisation

Prior to randomisation, stratification by body mass (BMI)
and symptom severity indices (SSI) was undertaken since
BMI and SSI are known predictors for the successful treatment of UI in women [26, 27]. Randomisation was by
computer allocation using the web-based randomisation
service of the Norwich Clinical Trials Unit. To ensure the
treatment groups were similar a stratified randomisation
with 3 strata (i.e., low SSI; high SSI/low BMI; high SSI/
high BMI) was used. In each stratum, balanced blocks of
random length (4, 6 or 8) were fitted to assign an equal
number of SPC + MP and SPC participants. Due to the
nature of the intervention, blinding of participants, physiotherapists and researchers was not feasible.
Setting

The research was conducted at the Women’s Health
Physiotherapy Service, Colchester Hospital University
NHS Foundation Trust (CHUFT).
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Procedure

Participants were invited to take part in the study in
which they would undertake either SPC or SPC + MP offered by the Women’s Health Physiotherapy Service at
CHUFT. The study was approved by the National Research Ethics Service (NRES) East of England Hertfordshire Ethics Committee.
After being screened by the Chief Investigator or
project administrator (PA) for eligibility to take part
in the study, the PA telephoned the women to arrange their first clinical appointment. During this
call the PA explained that, together with confirmation of their appointment, they would also be sent
details about the research and the Participant Information Sheet. A telephone number, email address
and reply slip with pre-paid envelope was provided
for those seeking additional information about the
research and/or to indicate interest in participation.
Those women who agreed to take part provided
written informed consent during their first clinical
appointment (SPC session 1). Consented participants
then met with the research physiotherapist for assessment of their ability to contract pelvic floor
muscles (through vaginal digital palpation) and to
establish whether they had sufficient mental capacity
to complete the questionnaires and/or follow exercise instructions (according to the principles of the
Mental Capacity Act 2005 [28]). T1 data were collected by the research physiotherapist at the SPC
session 2. T2 and T3 data were collected via questionnaire packs sent by post enclosing a stamped addressed envelope for their return.
The SPC treatment for UI provided by CHUFT
Women’s Health Physiotherapy Service comprised 3 to 6
individual sessions over a 3–6 months’ period. The NICE
guidelines for UI recommend supervised pelvic floor
muscle training of at least 3 months’ duration. If pelvic
floor muscle contraction has been confirmed, then
women are normally offered this supervision via three
appointments over the time period [1]. SPC sessions included PFMT, biofeedback, a home exercise programme,
and lifestyle advice. Participants allocated to the SPC +
MP intervention received 3 SPC sessions ahead of the
MP classes, with further (up to a total of 6) SPC sessions
arranged during or subsequent to the course of MP classes dependent upon clinical need. The MP intervention
consisted of 6 one-hour group classes, of 6–8 women,
run at one-week intervals by a physiotherapist with specialist qualifications in Pilates. The focus of the MP exercises was on low intensity abdominal and pelvic floor
control and on the awareness of posture and breathing
thought to promote a mind-body connection. The instructor guided the class through a continuous flow of
low level exercises while keeping patients engaged with
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their mind-body connection by using descriptive cueing
and visualisation techniques (for details regarding content of SPC and SPC + MP see Fig. 2 (a) Overview of the
Standard Physiotherapy Care (SPC) sessions; (b) Overview of the Modified Pilates (MP) classes).
Qualitative and quantitative analyses

A lack of existing data about the effectiveness of MP delivered in a group setting meant that precise sample size
estimates were not possible. A sample size of 100 was
therefore determined since it was anticipated that 50
participants per arm would enable detection of a difference of 10 with a standard deviation (SD) of 15 on quality of life (QoL) measurements (I-QOL and ICIQLUTSqol), and a difference of 2 with a SD of 3 on the
SSI with a power of 70% for a Bonferroni adjusted 5%
significance level [29]. Assumptions regarding QoL and
SSI indices were justified by Lamb et al. [30]; Rosenberg
self-esteem index [25] was assumed to follow a similar
pattern. Calculations allowed for 20% attrition, i.e. 40
participants
in
each
group
with
completed
measurements.
Statistical analyses were performed using the R language and environment for statistical computing and
graphics v 3.3.1 [31]. As the data were ordinal and
discrete and did not justify the assumption of normal
distribution Wilcoxon-Mann-Whitney test was used to
assess the baseline characteristics of the study population (aim 2), to test the differences of pre- and post-tests
of all outcome measures between the two groups SPC +
MP and SPC (aim 3) and to evaluate the impact of SPC
+ MP in comparison to SPC in the study population and
in the strata low SSI and high SSI (aim 3). To quantify
the size of the difference between the two groups SPC +
MP and SPC Cohen’s standardised effect size was calculated in the strata (aim 3). Describing the reliability of
the questionnaires was considered an important aspect
of exploring the feasibility of the study protocol (aim 1)
since even when outcome measures are standardised
and well-published it cannot be assumed that they are
reliable within a particular target population.
In addition, 16 women (8 from each group) were interviewed at T2, and 15 at T3 (1 withdrew). The sample
was selected to reflect diversity across a number of variables: age, ethnicity, BMI and SSI (aim 4). All interviews
were recorded, transcribed verbatim, and analysed using
the principles of Framework [32, 33]. A coding frame of
key codes and categories was created, and the transcripts
coded within MaxQda, a software package specifically
designed to assist with the analysis of qualitative data.
The rigour of this process was enhanced by independent
review of the transcripts and categorisation of main
themes to emerge by the qualitative researcher, principal
investigator and research physiotherapist [34].
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(a) Standard
Physiotherapy
Care (SPC)

Session 2

Session 1
• history taking;
• categorisation of UI;
• introduction of bladder diary;
• trial of caffeine reduction for women
with over-active bladder symptoms;
• consent for vaginal examination.

• height and weight measurements;
• vaginal examination;
• evaluation and confirmation of pelvic
floor muscle contraction;
• Pelvic Floor Muscle Training (PFMT);
• training of contraction for high pressure
moments;
• education about the anatomy and
physiology of lower urinary tract and
pelvic floor;
• lifestyle advice;
• introduction of a personalised Home
Exercise Program (HEP).

(b) Modified Pilates Classes (MP)
Week

Exercises

Mat work (see key)

2

Modified Pilates (vertical)

1,2,8,11,9,4,5,6,7

3

Modified Pilates Mat work

1,2,10,8,3,9,14,5,12,7,6

4

Relaxation

1,2,10,8,11, 9,14,5, 12,13,7,6

1

Session 4, 5 & 6

Session 3
• weight measurement;
• biofeedback if required;
• motivation from
physiotherapist;
• adjustment to HEP;
• setting new goals;
• lifestyle advice.

1,2,3,4,5,6,7

5

1,2,10,8,3,9,14,5,12,13, 7,6

6

1,2,10,8,12 or 15, 5,9,14,5,13,7,6

• content as for session 3;
• planned according to the clinical need of
the patient.

Key:
1 = Four point one leg stretch / Four point swimming (level 1)
2 = Cat stretch
3 = Clam (level 1)
4 = Heel slide/one leg stretch (level 1)
5 = Supine knee lift/modified scissor (level 1)
6 = Thomas stretch
7 = Glut stretch
8 = Modified swan dive (level 1)
9 = Bent knee fall out/hip twist (level 1)
10 = Prone leg kick (level1)/Swimming (level 1)
11 = Lift & lower (level 1)/side lying leg lift (level 1)
12 = Side lying forward leg kick/side kick (level 1)
13 = Abdominal preparation (level 1)
14 = Heel slide/one leg stretch with arm scissors (level 1)
15 = Side lying forward leg kick/side kick (level 2)

Fig. 2 a Overview of the Standard Physiotherapy Care (SPC) sessions; (b) Overview of the Modified Pilates (MP) classes

Results
Observations with missing data were included in the
analysis based on the following criteria: for average
scores, each observation had to have no more than
one unanswered item, while simple sum scores were
created using only those observations with complete
responses. For all analyses, a two-tailed p-value less
than 0.05 was considered statistically significant and a
p-value between 0.05 and 0.1 was interpreted as indicating a trend.
Baseline characteristics of the study population

There were no significant differences in terms of
mean and standard deviation for age, BMI, SSI, selfesteem or QoL indicating that at baseline the SPC
and SPC + MP groups were similar and randomisation
worked well (see Table 1).
The psychometric properties of the main outcome
measures showed excellent internal consistency
(Cronbach’s α ≥ 0.9) for Rosenberg Self-Esteem Scale
(RSE) and International-Quality of Life Questionnaire
(I-QoL) and good internal consistency (0.7 ≤ α < 0.9)
for Symptom Severity Index (SSI) and International
Consultation on Incontinence Questionnaire – Lower
Urinary Tract Symptoms Quality of Life (ICIQLUTSqol).

Outcome measures main analysis

From the 36 women allocated to the intervention (SPC +
MP) group and the 37 women allocated to the control
(SPC group), 14 and 10 women respectively were removed
from the complete case analysis for the following reasons:
failed to attend the scheduled treatments (10 SPC + MP; 7
SPC), medical reasons (1 SPC + MP; 1 SPC), lost to
follow-up (3 SPC + MP; 2 SPC). This left a total of 49 participants with a mean age 52.14 (SD = 11.67). The SPC
group (n = 27) had a mean age of 51.11 years (SD = 10.76)
and the SPC + MP group (n = 22) a mean age of
53.41 years (SD = 12.85). Medians, interquartile range,
means, standard deviations and p-values of all pre-test
measurements with complete follow-up are shown in
Table 2. No differences between the two groups, except a
trend for symptom severity index (p = 0.08) which was
lower in the intervention (SPC + MP) than in the control
group (SPC), were observed.
The control group (SPC) had an average of 5.63 SPC
sessions (Md = 6 sessions), whereas the intervention group
(SPC + MP) had an average of 4.27 SPC sessions (Md = 4
sessions). The length of time between SPC session 1 and
session 2 was M = 12.92 days (Md = 11 days). The average
time between the first and the last SPC session was
167.60 days (Md = 177 days) for the SPC group and
135.00 days (Md = 152 days) for the SPC + MP group.
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Table 1 Median (Md), interquartile range (IQR), mean (M), standard deviation (SD) and p-values of all pre-test measurements
Variables

Dimensions

Group
SPC

Age

SPC + MP

n

Md

IQR

M

SD

n

Md

IQR

M

SD

p-value

37

50.00

21.00

48.97

12.25

36

50.50

20.50

51.28

14.15

0.53

BMI

37

28.36

5.64

28.63

4.69

36

28.35

6.50

28.69

4.77

0.80

SSI

37

13.00

7.00

12.53

4.09

36

12.25

8.00

11.45

4.54

0.34

SII

37

6.00

3.00

6.60

3.11

36

5.00

3.00

5.67

2.37

0.24

RSE

37

20.00

10.00

20.58

6.26

36

23.00

5.25

22.44

5.15

0.16

I-QOL

b

ALB

37

56.25

37.50

51.10

23.43

36

46.88

31.25

49.83

22.05

0.72

PSb

37

66.67

44.44

57.28

27.83

36

65.28

42.36

62.27

22.99

0.43

b

SE

37

30.00

45.00

32.84

26.13

36

27.50

41.25

34.17

26.66

0.84

Totala

37

52.27

39.77

49.48

23.27

36

49.43

33.81

51.36

21.21

0.71

37

13.00

8.00

12.68

4.66

34

12.50

7.00

12.18

4.75

0.59

Role limitations

37

50.00

50.00

45.05

31.64

36

41.67

33.33

48.61

28.56

0.70

Physical limitations

37

50.00

33.33

50.90

24.20

36

50.00

33.33

51.85

26.06

0.99

Social limitations

37

22.22

55.56

30.93

31.00

36

19.44

47.22

27.16

26.55

0.71

Personal relationships

28

33.33

83.33

38.69

36.87

32

16.67

50.00

30.21

36.28

0.31

Emotions

37

33.33

44.44

44.14

32.23

36

33.33

47.22

36.73

27.71

0.36

Sleep/energy

37

33.33

33.33

42.34

26.23

36

33.33

0.00

37.04

22.22

0.30

Severity measures

37

58.33

33.33

54.73

22.44

36

50.00

37.50

50.69

26.98

0.43

37

38.60

34.86

45.66

21.92

36

36.16

26.46

41.17

22.05

0.36

ICIQ-UI sf.
ICIQ-LUTSqol

c

Overall score

Note: All group comparisons were made using the Wilcoxon-Mann-Whitney test. For the I-QOL totala, higher scores indicate greater quality of life, whereas for its
subscalesb, higher scores indicate less ALB, PS and SE. For the ICIQ-LUTSqol overall scorec, higher scores denote increased impact on quality of life
BMI Body Mass Index, SSI Symptom Severity Index, SII Symptom Impact Index, I-QOL Incontinence Quality of Life Questionnaire, ALB Avoidance and Limiting
Behaviour, PS Psychosocial Impacts, SE Social Embarrassment, ICIQ-UI sf. Incontinence Quality of Life Questionnaire - Urinary incontinence short form, ICIQ-LUTSqol
Incontinence Quality of Life Questionnaire – Lower Urinary Tract Symptoms Quality of Life)

The pre- post-test measurements of the main outcome
variables (primary analyses) showed no significant differences between the two groups (Table 3).

self-esteem, (b) social embarrassment (c) normal daily
activities and (d) social life for both groups (SPC and
SPC + MP) in the low and high SSI strata).

Outcome measures main analysis in strata

Qualitative findings

Post-intervention participants in the SPC + MP group
with low SSI showed significant increases in self-esteem
(standardized effect size d = 0.79, p = 0.032), felt less social embarrassment (d = 0.73, p = 0.026) and were less affected by UI in their normal daily activities (d = −0.73, p
= 0.025) when compared to the SPC group. Furthermore, positive trends in SPC + MP group indicated that,
post-intervention, women with low SSI had a higher
QoL overall score (d = 0.65, p = 0.052) and their social
life was less impacted by the UI symptoms (d = −0.60, p
= 0.089) in comparison to the women in the SPC group.
In contrast, SPC + MP group participants with high SSI
showed significant improvements in their personal relationships (d = −1.10, p = 0.017) between pre- and posttests when compared with those receiving SPC only.
The boxplots for the differences between pre- and posttests of self-esteem and QoL dimensions illustrate the
combined effect of SSI and MP between T1 and T3 (See
Fig. 3: Boxplots of pre- and post-tests differences of (a)

From the information provided by women attending
SPC only, it appeared that these sessions were individually tailored but always included detailed PFMT. Whilst
benefits were reported in terms of some improvement in
physical symptoms, by T3 a plateau appeared to have
been reached, and even those most committed to continuing PFMT described feeling ‘demoralised’ or doubting the effectiveness of this approach to treatment long
term.
Allocation to the SPC + MP group was generally met
with enthusiasm, and women in this group seemed
aware of the general health benefits of Pilates. Overall,
experiences of the classes were positive and related to:
the gentle approach to exercise; undertaking exercises in
different positions; frequency and intensity of undertaking the exercises, and a sense of fun and enjoyment. A
number of aspects appeared to impact positively on the
women’s emotional experience, in particular the group
support encountered, and a sense of ‘feeling safe’ both
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Table 2 Median (Md), interquartile range (IQR), mean (M), standard deviation (SD) and p-values of all pre-test measurements with
complete follow-up
Variables

Dimensions

Group
SPC

Age

SPC + MP

n

Md

IQR

M

SD

n

Md

IQR

M

SD

p-value

27

51.00

16.00

51.11

10.76

22

52.00

21.50

53.41

12.85

0.55

BMI

27

27.55

6.15

28.60

5.08

22

26.68

7.21

27.89

5.33

0.74

SSI

27

13.00

5.13

13.17

3.65

22

11.50

6.75

10.84

4.70

0.08

SII

27

6.00

3.50

6.74

3.10

22

5.00

2.75

5.55

2.42

0.16

RSE

27

20.00

10.00

20.76

6.50

22

24.00

5.00

23.27

4.34

0.18

I-QOL

b

ALB

27

53.12

34.38

48.61

20.03

22

46.88

28.13

49.72

21.37

0.98

PSb

27

66.67

45.83

56.79

26.23

22

69.44

43.75

62.25

23.98

0.37

b

SE

27

30.00

37.50

31.85

24.97

22

30.00

38.75

34.55

23.09

0.66

Totala

27

51.14

39.77

48.15

21.24

22

51.14

32.67

51.39

20.58

0.58

27

13.00

6.50

12.56

4.68

22

12.50

8.00

11.68

5.29

0.51

Role limitations

27

50.00

41.67

44.44

31.35

22

33.33

33.33

49.24

30.64

0.71

Physical limitations

27

50.00

33.33

52.47

22.98

22

41.67

29.17

48.48

27.17

0.40

Social limitations

27

22.22

38.89

27.57

29.62

22

22.22

47.22

28.79

27.30

0.79

Personal relationships

20

33.33

70.83

40.83

36.86

19

16.67

83.33

37.72

41.52

0.62

Emotions

27

33.33

33.33

41.56

29.17

22

27.78

44.44

35.86

28.26

0.48

Sleep/energy

27

33.33

33.33

45.68

24.28

22

33.33

12.50

39.39

24.48

0.28

Severity measures

27

58.33

16.67

56.17

17.69

22

45.83

39.58

50.76

27.81

0.36

27

38.60

26.64

45.55

18.63

22

31.58

28.59

41.67

23.64

0.29

ICIQ-UI sf.
ICIQ-LUTSqol

c

Overall score

Note: All group comparisons were made using the Wilcoxon-Mann-Whitney test. For the I-QOL totala, higher scores indicate greater quality of life, whereas for its
subscalesb, higher scores indicate less ALB, PS and SE. For the ICIQ-LUTSqol overall scorec, higher scores denote increased impact on quality of life
BMI Body Mass Index, SSI Symptom Severity Index, SII Symptom Impact Index, I-QOL Incontinence Quality of Life Questionnaire, ALB Avoidance and Limiting
Behaviour, PS Psychosocial Impacts, SE Social Embarrassment, ICIQ-UI sf. Incontinence Quality of Life Questionnaire - Urinary incontinence short form, ICIQ-LUTSqol
Incontinence Quality of Life Questionnaire – Lower Urinary Tract Symptoms Quality of Life

physically and emotionally. Improvements in symptoms
reported by the SPC + MP group resulted both from a
perceived increase in the strength of pelvic floor muscles
and a greater awareness of how and when to use pelvic
floor muscles to avoid leakage in everyday situations.
Some concern and disappointment was also expressed
that improvements were not as great as had been hoped,
or required conscious management, and an association
emerged from the data between SSI and the perceived
effectiveness of MP classes. In addition to changes in UI
symptoms, some women, in particular those with higher
self-esteem, spoke about the value of the MP classes in
terms of what it taught them about themselves and their
bodies, for example motivating them to continue looking
after themselves through increased exercise and attention to diet. Others also described increased confidence
in undertaking activities such as going out for a walk. In
terms of the acceptability of MP classes, a number of
suggestions were made. These included: the importance
of using everyday language rather than medical terms; a
preference to know whether all group members suffered
from UI; the importance of continuity between SPC and
treatment provided in the MP classes; the potential value

of ‘take home’ instructions, and some practical issues
such as the timing of groups and facilities available.

Discussion
The quantitative results of this pilot trial confirmed that
the baseline characteristics of the two groups were similar (i.e., that the randomisation worked) and the outcome measures had high reliability (Cronbach’s α > 0.80).
Data revealed a range of benefits for women who
attended MP classes in addition to SPC (improved selfesteem, decreased social embarrassment, less impact on
normal daily activities and improved personal relationships) especially for women with lower symptom severity. In addition, the qualitative analysis supported these
findings and also indicated that MP classes could positively influence attitudes to exercise, diet and wellbeing.
It is possible that some of the outcomes observed could
be due to benefits of attending a class or group other
than the MP exercises. However, the purpose of this
pilot study was to evaluate the effectiveness of MP classes as a whole experience rather than attempt to isolate
the effects of MP exercises, since it is the delivery of MP
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Table 3 Median (Md), interquartile range (IQR), mean (M), standard deviation (SD) and p-values of all pre- post-test differences
Variables

Dimensions

Group
SPC

SPC + MP

n

Md

IQR

M

SD

n

Md

IQR

M

SD

p-value

SSI

27

−3.00

4.50

−2.32

3.76

22

−1.50

3.38

−1.99

3.00

0.58

SII

27

−2.00

3.50

−1.82

2.06

22

0.00

3.00

−0.82

1.94

0.08

RSE

27

0.00

4.50

−0.20

2.99

22

1.00

4.50

0.86

3.32

0.21

I-QOL

b

ALB

27

9.38

20.31

14.70

17.97

21

12.50

21.88

16.82

20.76

0.47

PSb

27

8.33

16.67

8.58

16.40

22

13.88

19.53

15.55

22.69

0.15

SEb

27

15.00

25.00

15.00

19.36

22

22.50

27.50

23.86

24.39

0.10

Totala

27

12.50

21.59

12.23

15.89

21

15.91

18.24

17.96

21.10

0.18

22

−3.00

3.75

−3.27

2.57

17

−3.00

5.00

−3.06

4.13

0.51

27

−16.67

25.00

−15.43

23.99

22

−16.67

16.67

−21.97

22.65

0.098

ICIQ-UI sf.
ICIQ-LUTSqol

Role limitations
Physical limitations

27

0.00

33.33

−12.96

25.04

22

−16.67

33.33

−14.39

29.23

0.83

Social limitations

27

0.00

16.67

−9.47

28.86

22

−13.89

33.33

−18.69

25.11

0.13

Personal relationships

19

0.00

8.33

−8.77

26.86

19

−16.67

25.00

−14.91

39.24

0.16

Emotions

27

−11.11

22.22

−8.64

23.33

22

−11.11

27.78

−10.61

24.36

0.91

Sleep/energy

27

−16.67

33.33

−9.88

23.23

22

−8.33

16.67

−6.06

19.62

0.74

Severity measures

27

−8.33

16.67

−6.48

16.23

22

−8.33

16.67

−10.61

16.50

0.28

27

−9.26

11.35

−10.76

16.85

22

−10.87

17.25

−13.38

17.80

0.44

c

Overall score

Note: All group comparisons were made using the Wilcoxon-Mann-Whitney test. For the I-QOL totala, higher scores indicate greater quality of life, whereas for its
subscalesb, higher scores indicate less ALB, PS and SE. For the ICIQ-LUTSqol overall scorec, higher scores denote increased impact on quality of life
BMI Body Mass Index, SSI Symptom Severity Index, SII Symptom Impact Index, I-QOL Incontinence Quality of Life Questionnaire, ALB Avoidance and Limiting
Behaviour, PS Psychosocial Impacts, SE Social Embarrassment; ICIQ-UI sf. Incontinence Quality of Life Questionnaire - Urinary incontinence short form, ICIQ-LUTSqol
Incontinence Quality of Life Questionnaire – Lower Urinary Tract Symptoms Quality of Life

in a group or class setting that is most likely to prove
cost effective for the NHS.
Comparison with existing literature

Similar to previous studies [11, 13], our sample was not
sufficiently powered to make clear inferences about the effectiveness of the intervention and, therefore, until further
results are produced this approach should not be recommended for routine use in clinical practice. Unlike previous research, our pilot trial aimed to assess the feasibility
of the study protocol (testing phase) in order to conduct a
future high-quality RCT. Although the impact of including MP as an adjunct to SPC has not yet quite been established, the results of this study identify patterns that
warrant further investigation. Therefore, with a number of
modifications it appears feasible to transfer the research
protocol of this pilot study to a larger multicentre trial.
Strengths & limitations

This is the first clinical trial to assess the efficacy of MP
classes in the management of UI using a mixed-method
approach. The study provides new insights into the possible positive effects of the intervention, and to its implementation in practice. However, the study sample was
not sufficiently powered to establish conclusively
whether the addition of MP classes as an adjunct to SPC

for women with UI is of benefit (i.e., this might have
been only the result of chance accounted for in the statistical analysis). Moreover, the duration of the intervention was short relative to the duration of UI, making it
difficult to reliably capture the efficacy of MP classes,
and although the supervised SPC sessions were provided
in accordance with NICE guidelines [1, 3], this was less
frequent than in the research from which these guidelines were developed. Despite several modifications
made to improve recruitment to the study (based on
the feedback from potential participants and the project PPI group) another challenge posed by this trial
was the retention rate at follow-up. Consequently a
complete dataset was obtained for about two-thirds of
the randomised patients.
The observation that 14 women of the SPC + MP group
compared to 10 of the SPC only group withdrew from the
study could challenge the assumption that MP classes
have the potential to improve motivation and commitment to exercise believed to be beneficial for UI. Findings
from the interviews and discussion with the project PPI
group suggest however, that attrition from the MP + SPC
group was most likely to be due to aspects of delivery, for
example the timing of the classes and geographical location, rather than the nature of the exercises. Moreover,
withdrawal from the study does not necessarily equate to
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(a)

(c)

(b)

(d)

Fig. 3 Boxplots of pre- and post-tests differences of (a) self-esteem, (b) social embarrassment (c) normal daily activities and (d) social life between pre- and
post-tests for low and high SSI. Note: On the y-axis, positive values of pre- post-test differences indicate improved self-esteem [Rosenberg Self-Esteem
(RSE)] and reduced embarrassment [Incontinence quality of life questionnaire (I-QOL) – Social Embarrassment (SE)], whereas the negative values indicate
that the women were less affected by the incontinence in their normal activities, e.g., job [International Consultation on Incontinence Questionnaire Lower Urinary Tract Symptoms Quality of Life (ICIQ-LUTSqol) - Role limitations]

cessation of exercise. It is therefore essential that aspects
of delivery and subsequent adherence to exercise are fully
explored in a definitive trial so that potential delivery in
the NHS is fully informed.

This study utilised self-reported measures of symptom
severity in preference to clinical measures such as pad
tests or pelvic floor muscle strength. Whilst this could
be viewed as a limitation, members of project PPI group

Lausen et al. BMC Women's Health (2018) 18:16

were adamant that inclusion of such invasive measures
could seriously impact on recruitment from this particular
population of women attending Women’s Physiotherapy
for UI. In addition, it should be noted that the NICE
guidelines [1] do not recommend the use of pad tests in
routine clinical assessment. Most importantly, however,
members of the group emphasised that it was the psychological and social impact of UI on their lives and the potential benefits of treatments in this respect that required
evaluating, rather than the level of incontinence per se.
This study therefore makes an essential contribution to
understanding the potential positive benefits of MP on the
lives of women who experience UI. It is however recognised that exclusion of a clinical measure of leakage limits
the impact of this research. Moving forward, intensive
work with the PPI group will explore further the risk to
recruitment of including such measures (given that recruitment proved to be problematic even without clinical
measures), together with the relative importance to
women experiencing UI of the degree of incontinence versus their overall sense of well-being. This work will inform
the design of future research.
A further aspect to be considered in future designs is
the inequality of the two interventions in terms of contact time. To fully understand the potential benefit of
MP classes as a treatment for UI in terms of cost to the
NHS, the amount and type of contact received by participants in the two groups will need to be equivalent.
Future research

Given the significant results and positive trends indicated by this study, one important issue for future research is to assess the long-term effects of including MP
classes within the management of UI. A future full RCT
is therefore required, incorporating both a larger sample
size and a more robust follow-up strategy (e.g., administering questionnaires face-to-face). Findings stemming
from this pilot indicate that women with low SSI were
most likely to experience benefits from adjunct MP sessions, however, the study does not provide the complete
picture of what can be expected in clinical practice.
Thus, future research could explore whether focusing
only on women with a lower SSI makes greatest clinical
and socioeconomic sense. Additional contributions
could be made by comparing the effects of MP classes
with other forms of therapy (e.g., cognitive-behavioural
therapy) or other forms of group support, and also
through considering the potential impact of MP classes
on the number of SPC sessions that are required.
Implications for practice

The use of both qualitative and quantitative methods to
evaluate the effectiveness of MP delivered in a group
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setting, which until now has been based purely on anecdote, provides a greater understanding about such an approach and ensures that the voice of patients contributes
to the development of practice. Given the negative impact of UI on social health and wellbeing, this type of
exploration is greatly needed to fully understand the longitudinal impact of UI and reduce the psychological burden on patients and their family. Also, such an approach
could provide an important alternative treatment for
women wishing to avoid surgery, be cost effective, reduce impact on job participation and provide long lasting health benefits. Finally, it might serve as a point of
departure for clinicians designing intervention strategies,
which could help individuals affected by this condition
develop the necessary skills and empowerment to help
manage the challenges associated with incontinence.

Conclusion
In summary, the global scores of the pre-post-test differences were comparable between the groups (SPC and
SPC + MP). Secondary sub-groups analyses indicated
that SPC + MP in comparison to SPC improved selfesteem, normal daily activities and reduced the feelings
of embarrassment in women with low SSI, and for
women with high SSI improved their personal
relationships.
Taken altogether, the results of the pilot trial provide
important parameter estimates to plan the recruitment,
the sample size and the number of trial centres of the
full trial. Moreover, the evaluation of the instruments allows the selection of an efficient set of questionnaires to
assess the effectiveness of including Modified Pilates as
an adjunct to standard physiotherapy care for women
with urinary incontinence.
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