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Introduction
The 2016 POGP Annual Conference in Liverpool 
attracted a fantastic array of posters. We are de-
lighted to publish seven of these here, including 
one co-authored by Christopher Parkes-Bowen, 
Sundeep Watkins and Reena Patel, which won 
the POGP Research Prize (see p.  96–97). We 
have printed short abstracts and thumbnail ver-
sions of each poster. The full-sized versions 
can be viewed on the POGP microsite (http://
pogp.csp.org.uk/). Look out for more posters 
and articles based on Conference submissions in 
the Autumn edition, including one by Natasha 
Chesler, the winner of the POGP poster com-
petition. Congratulations to all who presented 
posters at conference.

Shirley Bustard
Clinical Editor

Physiotherapy management of acute 
perineal trauma: a service evaluation
There are no national guidelines for the physio-
therapeutic management of women with perineal 
trauma. Furthermore, there is no consensus on 
how best to deliver interventions in either the 
acute phase of the condition or during follow-
up management. Differences in management ap-
proaches exist across the UK National Health 
Service (NHS).

At Guy’s and St Thomas’ NHS Foundation 
Trust, London, UK, all women with acute per-
ineal trauma are provided with verbal informa-
tion on pelvic floor muscle (PFM) exercises 
(PFMEs), perineal wound care, bowel emptying, 
bladder techniques and return to exercise. All 
women with third- and fourth-degree tears are 
followed up 12 weeks postpartum in a multidis-
ciplinary team clinic. There is no routine follow-
up for women with second-degree tears or epi-
siotomies. This service has not been evaluated.

The aim was to evaluate the physiotherapy 
service for women with acute perineal trauma 
(Fig.  1). The objectives were to: (1) rate pa-
tient satisfaction with the current service; (2) 
identify patient compliance with the advice re-
ceived; and (3) identify patient preferences for 
future delivery of information in both the acute 
phase of perineal trauma and during outpatient  
management.

From January to July 2016, all women referred 
to the service were asked to complete a satis-
faction questionnaire following physiotherapy. 
They were then asked to give their consent to a 
telephone consultation to gather retrospective in-
formation 6 weeks postpartum. One hundred and 
thirty patients completed satisfaction question-
naires, 72 consented to a telephone consultation, 
and 30 were successfully contacted.

An NHS Friends and Family Test score of 93 
demonstrated a high level of satisfaction with 
the acute service, and 93% said that the tim-
ing of the physiotherapy advice was appropriate. 
Eighty-seven per cent of the women reported that 
they were continuing to perform regular PFMEs 
6 weeks postpartum. No relationship was found 
between when the patients were seen postpartum 
and their compliance. During the acute phase, 
85% of women suggested that outpatient physio-
therapy follow-up would be useful; however, this 
figure fell to 44% when they were asked again 

Figure  1. “Physiotherapy management of acute per-
ineal trauma: a service evaluation” poster.
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6 weeks postpartum. At 6 weeks postpartum, 
56% would prefer to continue the acute service 
only. Some women suggested providing electron-
ic information. 

This evaluation may be limited by bias, which 
could have resulted from directly asking women 
about their compliance. It is possible that those 
who were engaged or satisfied with the physio-
therapy advice were more willing to participate.

The authors have concluded that, because of 
the high levels of patient satisfaction and com-
pliance, the physiotherapy service will continue 
as it is at present. As a part of future service 
development, the physiotherapy team will ex-
plore outpatient follow-up after perineal trauma. 
Since perineal trauma is a cause of pelvic floor 
dysfunction, they believe that PFME may reduce 
problems in the long term. This is important in 
the economically driven NHS. To the authors’ 
knowledge, this is the first UK service evaluation 
of physiotherapy management of acute perineal 
trauma. Therefore, they hope that it can provide 
a benchmark for other NHS trusts’ service devel-
opment for this group of women.

C. Pollard & P. Igualada-Martinez
Department of Physiotherapy

Guy’s and St Thomas’ NHS Foundation Trust
London

UK
E-mail: colette.pollard@gstt.nhs.uk

Clinical predictors for ongoing pregnancy-
related pelvic girdle pain/low back pain 
postpartum
Pregnancy-related low back pain (PLBP) and 
pregnancy-related pelvic girdle pain (PPGP) are 
frequently experienced by expectant women. 
These conditions may have a significant impact 
on quality of life and activities of daily living. 
Lumbopelvic pain persists in one in five women 
postpartum. Since the evidence for the efficacy 
of treatment approaches is limited, identifying 
factors that affect patient outcomes will assist 
clinicians to target their treatments effectively. 
The aim of this systematic review (Fig.  2) was 
to investigate the predictors of persistent PLBP/
PPGP for women whose pain started during 
pregnancy.

A literature search of five relevant medical 
databases was performed. The reference lists 
of the articles assessed for inclusion were also 
searched. One of the present authors (G.B.) iden-
tified the articles that were to be included in the 
review by using specific inclusion and exclusion 

criteria. The same author extracted the data to be 
analysed with a standardized form. A risk-of-bias 
tool was employed to assess the quality of the 
methodology of the primary studies. Because of 
the heterogeneity of the data from these studies, 
systematic narrative synthesis was conducted, in-
cluding the use of a weighting-of-evidence tool 
to analyse the results.

Seven cohort studies involving 1481 sympto-
matic participants were included in the present 
review. Three assessed the predictors for per-
sistent pain in both PLBP and PPGP, and four 
assessed only PPGP. A wide range of variables 
were investigated across the seven studies, and 25 
predictors of low to moderate evidential strength 
were found. The most common predictor in four 
out of seven studies was high pain intensity/  
severity [relative risk (RR)  =  1.6 if visual ana-
logue scale score  ≥  6, P < 0.05 on multivariate 
logistic regression and there is a high correlation 
with disability (0.708)]. Other predictors of mod-
erate strength were: previous PPGP [odds ratio 
(OR)  =  9.16 after logistic regression analysis]; 
onset of symptoms early in pregnancy (logistic 
regression analysis OR  =  7.70); asymmetrical 
sacroiliac joint laxity; a positive posterior pelvic 

Figure 2. “Clinical predictors for ongoing pregnancy-
related pelvic girdle pain/low back pain postpartum” 
poster.
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pain provocation test (RR  =  3.9); and more 
than 16 positive pelvic pain provocation tests 
(RR  =  10.7). The subgroups of patients with 
pelvic girdle syndrome and combined lumbo
pelvic pain appeared to have the poorest progno-
sis. Predictors of weak strength were older age, 
weight, LBP prior to first pregnancy, muscle dys-
function and gait disturbances.

The present review found low to moderate 
evidential strength for predictors of persistent 
postpartum PLBP/PPGP if this started during 
pregnancy. Women with high pain intensities, 
previous PPGP and early onset of symptoms, 
and those who were classified as having pelvic 
girdle syndrome or combined lumbopelvic pain 
have the poorest prognosis. Larger multicentre 
studies using better-validated measurement tech-
niques are required. Further interventional stud-
ies are needed to identify management strategies 
that will improve the outcomes of women who 
are have a high risk of persistent pain.

G. Barnes
Physiotherapy Department

Norfolk and Norwich University Hospitals NHS 
Foundation Trust

Norwich
UK

E-mail: gemma.barnes@nnuh.nhs.uk

J.-A. Geere
School of Health Sciences
University of East Anglia

Norwich
UK

Patient satisfaction survey of an innovative 
physiotherapy-led obstetric anal sphincter 
injury group
Obstetric anal sphincter injuries (OASIS) are 
recognized as serious complications of vaginal 
delivery. These can lead to long-term problems, 
such as faecal urgency with or without faecal 
incontinence, dyspareunia, and psychological is-
sues (Fornell et al. 2005). The Royal College 
of Obstetricians and Gynaecologists’ updated 
guideline on the management of OASIS recom-
mends that: “[w]omen who have undergone ob-
stetric anal sphincter repair should be reviewed 
at a convenient time (usually 6–12 weeks post-
partum)”, and that they “should be advised that 
physiotherapy following repair of OASIS could 
be beneficial” (RCOG 2015, p.  4).

In 2012, there was no dedicated perineal trau-
ma clinic in Royal Hampshire County Hospital, 

Winchester, UK, and patients were only referred 
for physiotherapy if they were considered to be 
symptomatic.

The aims of the present study (Fig.  3) were  
to:
•	address the gap in service provision that had 

been identified;
•	standardize the postoperative physiotherapy 

pathway following OASIS; and
•	initiate treatment early in order to mini-

mize any long-term complications following  
OASIS.

The participants were women with a third- or 
fourth-degree perineal tear. Following OASIS, 
they were referred directly from the labour ward 
by midwives. Between six and 15 patients at-
tended a group session held every 2 months. 
This took the form of an interactive educational 
session involving a PowerPoint presentation. 
One-to-one follow-up for PFM assessment and 
ongoing treatment was conducted as required. 
Data were collected from 24 patients between 
March and December 2012. Patients details, 
feedback and completed symptom questionnaires 
were collected at each session.

The group session has been found to be ef-
fective and accepted by patients with OASIS 
(Aston & Moulder 2007). It provides timely and 
standardized education that may enhance motiva-
tion and adherence to treatment, and is beneficial  
and cost-effective. The group session also offers 
patients peer support.

Following the appointment of a new con-
sultant to manage the perineal trauma clinic, 
Hampshire Hospitals NHS Foundation Trust 
(HHFT) approved the group session as an initial 
post-operative follow-up contact for the OASIS 

Figure  3. “Patient satisfaction survey of an innova-
tive physiotherapy-led obstetric anal sphincter injury 
group” poster.



Poster digest

69© 2017 Pelvic, Obstetric and Gynaecological Physiotherapy

pathway in May 2016. Group sessions will be 
introduced in a sister hospital within HHFT in 
September 2016. Specialist pelvic floor physio-
therapy services should embrace OASIS group 
sessions.

F. Odofin 
Clinical Specialist Physiotherapist Women’s 

Health, Men’s Health and Pelvic Floor 
Rehabilitation 

Therapy Services 
Hampshire Hospitals NHS Foundation Trust 

Winchester
UK

E-­mail: funmilayo.odofin@hhft.nhs.uk
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Does Elvie compare with real-time 
transperineal ultrasound measurement of 
urethral movement direction?
Optimal voluntary PFM contraction (VPFMC) 
has lift and squeeze components. However, 
in current physiotherapy practice, there are no  
validated tools that provide simultaneous bio-
feedback for both lift and squeeze. The pre-
sent study (Fig.  4) compared the Elvie (Chiaro 
Technology Ltd, London, UK), a vaginal bio-
feedback device containing a triaxial accelerom-
eter and a force-sensitive resistor, with real-time 
transperineal ultrasound (TPUS) with respect 
to measurement of the direction of urethral 
movement.

Fifteen asymptomatic adult females were re-
cruited through volunteer sampling. Within a pri-
vate physiotherapy practice, PFM strength was as-
sessed digitally using the Modified Oxford Scale 
(MOS). Five maximal VPFMC and five Valsalva 
manoeuvre images were captured on TPUS, and 
the angles of proximal urethral inclination (PUI) 
and internal urethral meatus (IUM) position were 

measured while using the Elvie simultaneously. 
The Elvie stores pitch angle and force (N) meas-
urements electronically. The primary outcomes, 
i.e. pitch and PUI, were compared for percentage 
agreement, level of agreement (Cohen’s kappa, 
κ) and correlation (Spearman’s rho, ρ) (P < 0.01). 
Secondary outcomes, i.e. pitch, PUI, N, IUM 
and MOS, were also assessed for correlation, as 
were subgroups of 75 VPFMC and 75 Valsalva  
manoeuvre images.

Pitch and PUI demonstrated strong agreement 
(95.33%, κ  =  0.92) and significant correlation 
(ρ  =  –0.653, P < 0.01) for 150 actions, and also 
correlated for 75 VPFMC images (ρ  =  0.384, 
P < 0.01). The agreement between pitch and PUI 
was 96% for 75 VPFMC images, and 94.67% 
for 75 Valsalva images. Internal urethral mea-
tus and PUI significantly correlated (ρ  =  0.669, 
P < 0.01), as did IUM and pitch (ρ  =  –0.673, 
P < 0.01), for 150 actions. Pitch demonstrated 
correlation with MOS (ρ  =  0.422, P < 0.01) and 
N (ρ  =  0.318, P < 0.01) for 75 VPFMC images, 
and with N for 75 Valsalva images (ρ  =  –0.534, 
P < 0.01). Proximal urethral inclination was as-
sociated with IUM (ρ  =  0.504, P < 0.01) for 75 
Valsalva images.

Figure  4. “Does Elvie compare with real-time trans-
perineal ultrasound measurement of urethral move-
ment direction?” poster.



Poster digest

70 © 2017 Pelvic, Obstetric and Gynaecological Physiotherapy

In conclusion, the Elvie exhibited agreement 
and significant correlation with TPUS, a previ-
ously validated and reliable method of assessing 
urethral movement direction.

S. McCarthy
Six Physio

London
UK
and

Faculty of Health Studies
University of Bradford

Bradford
UK

E-mail: sineadmccarthy@sixphysio.com

K. Khan & C. Graham
Faculty of Health Studies

University of Bradford
Bradford

UK

The effectiveness of static stretching 
versus “hold–relax” proprioceptive 
neuromuscular facilitation on piriformis 
muscle length
Stretching techniques are routinely used to im-
prove soft-tissue flexibility and range of mo-
tion (ROM), and decrease pain and dysfunction. 
While static stretching (SS) and proprioceptive 
neuromuscular facilitation (PNF) are commonly 
employed in clinical practice, the effectiveness 
of these techniques has not been established for 
the deep hip external rotator muscles, such as 
the piriformis.

During pregnancy, the gluteal muscle group is 
elongated and strained (Lee et al. 2004), which 
can lead to tension in the deep hip rotator mus-
cles. Piriformis syndrome is frequently under-
diagnosed in the obstetric population (Sivrioglu 
et al. 2013). Physiotherapy treatment of piri-
formis syndrome has typically comprised of 
stretching and soft-tissue techniques, but appli-
cation can be difficult because of the functional 
restrictions experienced by antenatal patients.

Twenty-four asymptomatic undergraduate 
physiotherapy students were recruited as a con-
venience sample for the present study (Fig.  5). 
A single-blind, independent group design was 
used, and participants were randomly allocated 
to one of the two intervention groups (i.e. static 
stretching or “hold–relax” PNF). Baseline and 
post-intervention data were collected by a blind-
ed assessor using a goniometer to measure hip 
internal rotation. Statistical analysis was carried 

out using dependent and independent Student’s 
t-tests with the significance level set at P = 0.05.

The results showed that hip internal rotation 
ROM increased significantly (SS: P = 0.005; 
PNF: P = 0.000029) with both interventions from 
baseline, thus indicating that both are suitable for 
practice. Despite a greater mean and percentage 
increase in favour of PNF, no statistical signifi-
cance was found between the two interventions 
(P = 0.932), which implies that neither was more 
effective than the other.

The results of this study support both static 
stretching and PNF as interventions to im-
prove hip external rotator muscle flexibility. 
The findings warrant further study in a symp-
tomatic patient population. The use of PNF 
“hold–relax” techniques is justified within an 
antenatal client group who may find position-
ing for static stretches of the hip rotator muscles  
difficult.

C. Parkes-Bowen
Department of Medical Education

University of Leicester
Leicester

and

Figure  5. “The effectiveness of static stretching ver-
sus ‘hold–relax’ proprioceptive neuromuscular facili-
tation on piriformis muscle length” poster.
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Faculty of Health and Life Sciences
Coventry University 

Coventry
UK

S. Watkins & R. Patel
Department of Medical Education

University of Leicester
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E-mail: sn97@le.ac.uk
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Does physiotherapy have a role in the 
management of continence problems 
for men living with and beyond prostate 
cancer?
Carcinoma of the prostate is one of the most 
common cancers in men. A common side effect 
of treatment is urinary incontinence. A local au-
dit demonstrated that only 33% of men believed 
that they were supported to make lifestyle chang-
es to maximize their health and well-being. In 
Northern Ireland, physiotherapy is commissioned 
for obstetric and gynaecology services, and there-
fore, men are rarely seen for pelvic health prob-
lems, which represents a basic health inequality.

Standard care prior to the pilot scheme in-
volved attendance at the nurse-led pre-operative 
clinic, where verbal advice on PFMEs was given. 
Post-operatively, patients attended consultant re-
views, and were referred to the community con-
tinence nursing team for pads. There was no in-
tervention for radiotherapy patients with bladder/
bowel problems. 

Therefore, the present authors’ proposal was 
to evaluate the outcome of specialist continence 
physiotherapy intervention for men with prostate 
cancer and continence issues (Fig.  6). This was 
funded for 18 months by Prostate Cancer UK.

Patients were divided into three groups:
(1)	 those seen both pre- and post-surgery;
(2)	 those seen < 3 months post-surgery; and
(3)	 those seen > 3 months post-surgery or after 

other cancer treatments.

Both qualitative and quantitative outcome meas-
ures were used. All men showed improvements 

following physiotherapy. Patients who were seen 
pre-operatively had less incontinence than those 
who were not. The reduction in leaking in group 
3 can only be attributed to the physiotherapy in-
tervention since these men had not undergone 
recent surgery.

This successful project resulted in positive 
outcomes for both the men and healthcare pro-
fessionals involved. These range from enhancing 
the men’s experience to improvements in their 
continence and quality of life. These positive 
outcomes have been achieved through a special-
ized service that is more efficient and specialized 
than standard care.

Macmillan Cancer Support has agreed to a 
year’s further funding while the present au-
thors try to secure a permanent physiotherapy  
post.

T. Ayton & Alison Robinson
Physiotherapy Department

Belfast City Hospital
Belfast

UK
E-mail: Thamra.Ayton@belfasttrust.hscni.net

The role 
An 18-month pilot scheme to assess a Specialist Physiotherapy 
Continence Advice and Pelvic Floor Rehabilitation Service for men  
with prostate cancer in Northern Ireland. 
Sponsored by Prostate Cancer UK

What we’re doing?
We have provided a service for men pre and post radical 
prostatectomy, to maximise their pelvic floor muscle function  
and enhance recovery from surgery.

We have also provided treatment for men who have already  
had surgery or other oncology treatments and have ongoing 
continence issues.

Who’s involved?
� Physiotherapy Department, Belfast City Hospital
� Urology Team, Belfast City Hospital
� Oncology Team, NI Cancer Centre, Belfast City Hospital
� Prostate Cancer UK
� Patients

What are we trying to achieve? 
Prostate cancer is one of the most common cancers in men  
(26% of all male cancers). A common side effect of its treatment  
is urinary incontinence. 

A local Transforming Cancer Follow-Up (TCFU) prostate audit 
demonstrated that only 32.6% of men felt that they were supported  
to make lifestyle changes to maximise their health and wellbeing.  
This does not reflect the ethos of the NICE Prostate guideline (2014), 
the Macmillan Consequences of Cancer Treatment document (2013)  
or the current health and social care board TCFU model.

Specialised Continence Physiotherapy can improve incontinence  
and is commissioned for women, but not for men, creating a basic 
health inequality.

This pilot scheme was funded for 18 months by Prostate Cancer UK  
to assess the continence needs of patients with prostate cancer and  
to evaluate the outcome of Specialist Physiotherapy interventions. 

Interventions included: 
� Pre-op advice
� Digital rectal examination DRE (with consent)

and instruction on correct Pelvic Floor Muscle Exercise (PFME)
� Specific and individual progressive exercise programme prescribed
� Follow up and repeat DRE two to three weeks post trial removal of

catheter (TROC)
� Regular follow-up to continue with exercise progression working

towards functional muscle use
� EMG biofeedback
� Lifestyle advice
� OAB advice and Bladder training
� Constipation advice
� Referral on to pilates/fatigue management/counselling
� Close communication with nursing and medical staff

How it will benefit men?
� New service provision
� Timely access thereby improving quality of life
� Education for improved self management skills
� Assessment and correction of pelvic floor muscle contraction
� Ongoing pelvic floor muscle tuition to gain optimal functional ability
� By providing a wraparound service for surgical patients in that

they are seen before and after surgery
� Reassurance and consistent point of contact established
� Potential improved economic impact (e.g. reduced pad usage,

quicker return to employment)
� Enhance the existing urology service.

Monitoring and evaluation
131 referrals received from January 2015 to March 2016 inclusive.

For monitoring and evaluation purposes, the patients were divided  
into three groups.
1. Pre-op (pink): (56%) those seen both pre and post surgery
2. Post-op (green): (20%) those seen < three months post surgery
3. Historical (blue): (24%) those seen > three months post surgery or

after other cancer treatments

89% of patients were 69 years or younger which relates to the  
working age group. This indicates a wider public health issue. 

81% of men consented to DRE and of these 59% needed  
instruction to gain a better pelvic floor muscle (PFM) technique  

For comparable evaluation, scores were only used from those 
discharged patients who completed and returned outcome  
measures at all stages:
� EQ5D – general quality of life measure – all groups had similar scores

� Patient evaluation/feedback forms – all scored > 9/10 for feedback on
the service

ICIQ-UI: International Consultation on Incontinence Questionnaire
Short Form

ICIQ-UI 
0 (min) – 21(max)

How much does  
incontinence  

interfere with your  
everyday life?  
0 (not at all) – 
10 (great deal)

Pre-op
Post op/ 
1st Appt

Discharge
Post op/ 
1st Appt

Discharge

Group 1 
(30)

1.4 9.3 4.5 4.2 1.0

Group 2 
(15)

10.8 5.1
4.5

1.5

Group 3 
(13)

13.2 3.9
4.8

1.5

I-PSS: International Prostate Symptom Score and Quality of Life

I-PSS
1-7 mild; 8-19 moderate;  

20-35 severe

Quality of Life
0 (delighted) – 

6 (terrible)

Pre-op
Post op/ 
1st Appt

Discharge
Post op/ 
1st Appt

Discharge

Group 1 8.7 6.3 4.8 3.1 1.5

Group 2 10.2 3.9 2.9 1.8

Group 3 10.7 4.6 2.9 1.1

You were able to demonstrate to me where I was
going wrong and no exercise on paper could ever
replace that, as I thought I was doing it all right!
Patient

I know the NHS is moving towards patients
self managing and I accept that. However we
need to know how to self manage and this
service is fulfilling that need for education.
Patient

Any learning or discoveries so far?
� 59% of men examined needed instruction to gain optimal

PFM technique – therefore verbal advice alone is not enough
– DRE is essential.

� Many men expressed the need for more detailed information about
their surgery (particularly those travelling for robotic surgery) and
post-op expected pathway; this has been highlighted to the urology
team and a patient focus group would be helpful to move this forward.

� Prior to the pilot the Holistic Needs Assessment was not routinely
used – this has been highlighted as a service need.

� Good multidisciplinary team working is very beneficial for the patients.

� Many patients have benefited from meeting others in the same
position as themselves (informal buddy system) – this could be
further developed.

� As a regional pilot, many men had to travel quite a distance to attend
appointments. This highlights the importance of linking in with other
clinic reviews and telephone reviews.

� A pilates instructor has been funded for oncology patients and several
of the men have benefited from attended these classes.

Biggest challenge
The timeframe from proposal to funding was very short and initial 
meetings with the urology team regarding project set-up was met  
with some scepticism. This seems to have been due to lack of 
awareness of what physiotherapy can offer for this cohort of patients. 
We have found that ongoing communication and face to face meetings 
with practice teams has been essential in developing good working 
relationships. Feedback from the urology team on our outcomes to 
date has been extremely positive and they are very keen to support  
us in funding applications.

Sustainability plans
The urology-oncology teams, the patients and their families and the
physiotherapy team are frustrated that the service is ending. There has
been a realisation that the pilot scheme has been extremely useful and
greatly appreciated by the men and an ethical difficulty in no longer
being able to accept referrals.

We have liaised with commissioners regarding the way forward  
and with the support of the urology team we are compiling a  
business case for on-going funding.

How to find out more
Thamra Ayton, Physiotherapy Team Lead: 
thamra.ayton@belfasttrust.hscni.net
Telephone: 07920 046035

Alison Robinson, Clinical Specialist Physiotherapist:  
alison.robinson@belfasttrust.hscni.net 
Telephone: 02895 046458
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Figure  6. “Does physiotherapy have a role in the 
management of continence problems for men living 
with and beyond prostate cancer?” poster.
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Measures of pelvic floor strength by age 
and parity using the Elvie device
The Elvie is a commercially available PFM 
training (PFMT) device that connects wirelessly 
to a smartphone app. It contains a force sen-
sor and an accelerometer, which simultaneously 
measure force and motion. The present authors 
investigated the impact of age and childbirth on 
PFM strength in a group of first-time Elvie us-
ers (Fig.  7). The goal was to assess the device 
for use in research and outcomes measurement.

Anonymized data from the Elvie commercial 
database were employed (1182 participants). Age 

and parity were self-reported. We categorized us-
ers into 10-year age intervals (i.e. 30–39, 40–49 
and 50–59 years), and as nulli-, primi- or multi
parous. Orientation was determined from accel-
erometer tilt data. Forces associated with relaxed 
and contracted PFM states were determined.

The authors assessed the statistical signifi-
cance of the differences between force samples 
by post hoc testing using Student’s t-tests, apply-
ing Bonferroni correction for multiplicity.

The results showed significantly higher relaxed 
and contracted forces for standing users com-
pared to those in supine. Significant decreases 
in contracted force were found with increasing 
parity in the 30–40-year-old age group. There 
was a significant increase in contracted force 
for primiparous women between the 30–40- and 
40–50-year-old age groups.

These results suggest that the Elvie has the 
potential to provide a wealth of information 
on PFM strength for measuring the benefits of 
PFMT.

J. Coggins
Chiaro Technology Ltd

London
UK

E-mail: jack@chiaro.co.uk

R. Cartwright
Faculty of Medicine

School of Public Health
Imperial College

London
UK

J. Bergmann
Institute of Biomedical Engineering

University of Oxford
Oxford

UK

Measures of pelvic floor strength
by age and parity using the Elvie device

Jack Coggins - Chiaro Technology Ltd., London

Rufus Cartwright - Faculty of Medicine, School of Public Health, Imperial College London

Jeroen Bergmann - Institute of Biomedical Engineering, University of Oxford

Elvie is a commercially available intra-vaginal pelvic floor 
exercise device, which is designed to simultaneously measure 
applied force and angular motion 

Real-time biofeedback is available to the user via an 
accompanying app, and time series measures of pelvic floor 
force are recorded 

Elvie users self-report age and parity via in-app questions

The device has potential as an adjunct to supervised pelvic floor 
muscle training (PFMT), and may also be a useful method of 
outcome data collection in clinical trials of PFMT interventions

For this study we used:

• Data routinely collected from 1182 fully anonymized 
commercial users

• Measures of force taken during relaxed and 
contracted states, prior to muscle training

Elvie

Using angular data, we segmented users by their exercise 
position: upright or supine

We found significantly lower relaxed and contracted state forces 
in the supine position compared to the upright

Our findings

Orientation

Age and Parity

Partnerships

Example of force and angular motion time series

Bar charts of pelvic floor force for supine and upright usage

This study demonstrates that we are able to detect robust 
statistical signals in our routinely collected data, providing 
evidence that Elvie is apt for research purposes

We are already engaged in research partnerships with selected 
health and academic institutions, and are seeking to foster more

If you are interested in knowing more about using Elvie in research, 
including the details of our dedicated Research App, please get in 
touch with our data scientist: jack@chiaro.co.uk

We’re committed to partnering with health and wellness 
professionals; please get in touch with our partnerships manager, 
if you’d like to know more about bringing Elvie to your patients or 
clients: hannah@chiaro.co.uk

Users were segmented by age and parity 

• Age bins: 30-39, 40-49, 50-59

• Parity: nulliparous, primiparous, multiparous

Using post-hoc testing, we found significant decreases in users’ 
peak contractions with increasing parity, although the e�ect 
appeared to attenuate with age

Paradoxically, we found significantly higher contraction strength 
in 40-49 year-old primiparous women compared to 30-39 
year-old primiparous women

Differences in median contracted force (N) between user parity segments
(statisticaly significant values in green)
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Figure  7. “Measures of pelvic floor strength by age 
and parity using the Elvie device” poster.


