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Abstract

Objectives: This study aimed at examining if a 6-session protocol of tonic-phasic exercises using manometric biofeedback (BFB) is
capable of improving quality of life (QoL) and muscular strength in patients with urinary incontinence (UI).

Methods: A prospective quasi-experimental before-after study was performed on 31 patients with Urinary Incontinence (UI) referred
to the rehabilitation department of Santa Cristina’s University hospital, Madrid, Spain. The study was performed from January to De-
cember 2016. Atinitial evaluation, affiliation of data, predisposing factors, and type of Ul were recorded. Patients were given lifestyle
recommendations and international consultation on incontinence questionnaire short form (ICIQ-SF)/ incontinence quality-of-life
measure (I-QOL) questionnaires/scales to be fulfilled at the beginning/end of treatment. Manometric evaluation was recorded at
initial/final evaluation by MYOMED ® 932. Manometric-BFB protocol consisted of a 30-minute session of tonic/phasic exercises (15
minutes each), 2 times a week for up to 6 sessions, supervised by a physiotherapist.

Results: Mean age was 52 =+ 12.1 years. Overall, 96.7% (n = 31) of the participants were females. Maximum and mean strength of
pelvic floor contraction was 24 £17.72 and 4.9 & 4.1 mmHg, and increased significantly after treatment to 35 & 20.85 and 7.45 + 4.92
mmHg (P < 0.01). The mean ICIQ-SF score was 9.13 £ 5.18 and decreased significantly to 6.13 & 4.75 (P = 0.003). The mean [-QoL score
increased significantly from 70.33 & 22.12 to 81.25 4-16.72 (P = 0.0017). The I-QoL Limiting Behaviour (LB)-subscale raised from 68.38
=+ 23.33to 80 £ 16.56 (P=0.0015); I-QoL Psychosocial Impact (PI)-subscale increased from 77.43 4- 24.51 to 80 4-17.47 (p = 0.0152); and
[-QoL social embarrassment (SE)-subscale incremented from 60.72 &= 22.37 to 74.37 = 20.86 (P = 0.0007).

Conclusions: Manometric-BFB protocol is capable of decreasing Ul and to improve QoL and manometric values. This reduced pro-
tocol could be applied to other public and private institutions and it could have an economical impact on the health system and on

patients’ economy.
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1. Introduction

Urinary incontinence (UI) was recently defined as any
involuntary loss of urine that causes a social or hygienic
problem (1). It affects quality of life (QoL) even more than
hypertension or diabetes (2). Nowadays, almost 4 million
females and 1.7 million males have Ul in Spain (2). This fact
poses Ul as an important problem for public health.

Urinary Incontinence is often treated inadequately (3).
In one study, only 60% of patients seeking care for Ul
(leakage at least once a week) recalled receiving any treat-
ment for incontinence (4). Additionally, nearly 50% of
those, who did receive treatment, reported moderate-to-
great frustration with ongoing incontinence (4).

Urinary incontinence may be defined according to pa-
tient’s symptoms as: 1) stress UI (SUI) as the complaint of
involuntary leakage on effort or exertion, or on sneezing

or coughing; 2) urgency UI (UUI) as the involuntary leak-
age accompanied or immediately preceded by urgency;
3) mixed UI (MUI) as the involuntary leakage associated
with urgency and also with effort, exertion, sneezing, and
coughing (1). Stress UI can be subdivided in grades, ac-
cording to O’Brink scale, to mild, moderate or severe SUI
(5). Types of Ul are essential because treatment should be
aimed towards the main concern (urgency, loss or both)
and treatment algorithms are created on this basis (1).

Urinary Incontinence is multifactorial (5). The risk fac-
tors for female UI are pregnancy, delivery, menopause, gy-
naecological, abdominal, and urological surgery (6), while
for male UI, these are radical prostatectomy, abdominal
and urological surgery (6). On an overall view, Ul is not
evitable (because of the several associated risk factors), yet,
Ul is treatable or at least manageable (1).

Treatment of Ul may be conservative and surgical.
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Conservatives modalities include bladder training (based
on voiding dairy), lifestyle recommendations, pelvic floor
muscle training (PFMT), manometric or electromyography
(EMG), biofeedback (BFB), and pharmacotherapy (1, 5, 6).
Surgical treatment includes slings, bulking agents, colpo-
suspension, bladder augmentation, and sacral neuromod-
ulation (1, 5, 6). An intermediate alternative is peripheral
percutaneous neuromodulation (5).

To evaluate the effectiveness of Ul treatment, validated
instruments are highly recommended (frequency volume
chart or bladder diary), in order to state the symptoms
severity (1). To assess the patient’s perspective of symp-
toms on Ul and their impact on QoL, high quality ques-
tionnaires are recommended (1). There are different ques-
tionnaires/specific scales to assess QoL in UI (2). Among
them are the incontinence quality-of-life measure (I-QOL)
and the international consultation on incontinence ques-
tionnaire short form (ICIQ-SF), both of which are available
in Spanish and have been validated and frequently used (2).
The King’s health questionnaire (KHQ) is another scale (7).
The ICIQ-SFis a brief questionnaire, which allows detection
of both UI, and its severity, type, and impact on QoL. It is
scored from 0 to 21; the higher the score, greater the sever-
ity (Table 1) (5, 6). A score of 21 corresponds to total incon-
tinence, while a score of 0 reflects complete continence (5,
6). The I-QOL specifically measures the QoL in UL Itis a scale
of 22 items, each of them is assigned a value of 1 (very) to 5
(anything). It has a maximum value of 110 points, where
higher scores mean better the QoL. For a better interpreta-
tion, it is transformed to a scale from 0 to 100. The I-QOL
is divided to 3 subscales: limitation of activity or behavior
(LB) with 8 items, psychosocial Impact (PI) with 9 items,
and social embarrassment (SE) with 5 items (Table 2) (5, 6).

The guide from the fourth international consultation
on incontinence recommendations of the international
scientific committee agrees that the firstline management
of Ul should include lifestyle interventions and PFMT with
or without BFB (1). However, there is no agreement on the
protocols used to treat UI; that is, there is still worldwide
controversy regarding frequency, intervals of treatment,
and type of muscle exercise (tonic or phasic) (7).

It is well known worldwide that manometric biofeed-
back improves fecal incontinence (2), yet, there are scarce
studies (if any) that demonstrate its effectiveness on uri-
nary incontinence. On the contrary, EMG-biofeedback is
the most used technique to treat urinary incontinence (5-
7).

The burden of the disease is explained by the highest
prevalence in older societies like in Spain (10% to 50% of
prevalence) and the economic impact it has on the soci-
ety due to long treatment protocols and the use of diapers.
Recently, Fernandez-Cuadros et al. demonstrated that a

Table 1. Urinary Incontinence According to the International Consultation on In-
continence Questionnaire Short Forma'b

Description

1) How often do you leak urine? (circle only one answer)

Never 0
Once a week 1
2-3 times/week 2
Once a day 3
Several times a day 4
All the time 5

2) How much urine do you think you leak? That is, how
much urine do you usually leak (whether you wear
protection or not)? (circle only one answer)

None 0
A small amount 2
Amoderate amount 4
Alarge amount 6

3) Overall, how much does leaking urine interfere with
your everyday life?

1-2-3-4-5-6-7-8-9-10

Notatall Great deal

4)When do you leak urine? Please tick all that applies to
you.

Never

Before you can get to the toilet

When you cough or sneeze

When you are asleep

When you are physically active/exercising

When you have finished urinating and are dressed
For no obvious reason

All the time

Abbreviations: ICIQ-SF, international consultation on incontinence question-
naire-short form. *ICIQ-SF score: sum scores of 1+ 2 +3 questions.

*Any score more than zero is considered as diagnostic for urinary incontinence.
The questions on the 4th Item (when do you leak urine?) helps to identify
the type of urinary incontinence, whether stress urinary incontinence, urgency
urinary incontinence, or a combination of both (mixed urinary incontinence).

20-session treatment protocol of tonic exercises applied at
Salamanca’s University hospital was capable of improving
male’s (6) and female’s (6) QoL in all types of U], including
UU], for the first time. However, the high impact of the dis-
ease and limited health resources have led to an economic
barrier, especially in times of crisis.

This study aimed atinvestigating if a 6-session protocol
of tonic-phasic exercises using manometric-biofeedback is
capable improving QoL and muscular strength, measured
by ICIQ-SF/I-QoL questionnaire/scale and by manometric
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Table 2. Incontinence Quality of Life Questionnaire (I-QOL)E"b

1. Iworry about not being able to get to the toilet on time.
2.1 worry about coughing or sneezing.

3.1 have to be standing after sitting down.

4.1worry about where the toilets are in new places.
5.1feel depressed.

6.1don’t feel free to leave my home for long periods of time.

7.1feel frustrated because my incontinence prevents me from doing what I want.

8.1worry about others smelling urine on me.
9. My incontinence is always on my mind.

10. It is important for me to take frequents trips to the toilet.

11. Because of my incontinence, it is important to me to plan every detail in advance.

12. 1 worry about my incontinence is getting worse as I get older.

13. I have a hard time getting a good night sleep.

14. I worry about being embarrassed or humiliated because of my incontinence.

15. My incontinence makes me feel like I am not a healthy person.
16. My incontinence makes me feel helpless.

17. 1 get less enjoyment out of life because of my incontinence.
18. 1 worry about wetting myself.

19. I feel like I have no control over my bladder.

20. I have to watch what or how much I have to drink.

21 My incontinence limits my choice of clothing.

22.1worry about having sex.

The following scoring system is used for all the elements:

1: Always; 2: Usually; 3: Sometimes; 4; Rarely; 5: Never
Subscales structure:

(LB), Items 1, 2, 3, 4,10, 11,13, and 20

(PI), Items 5, 6,7, 9,15,16,17, 21, and 22

(SE), Items 8,12,14,18,and 19

Abbreviations: I-QOL, incontinence quality-of-life; LB, limiting behavior; PI, psychosocial impact; SE, social embarrassment.
?Calculation of subscale score = (obtained sum by corresponding items/sum of maximum value of analyzed items) X 100%.

bCalculation of total score of the scale = (obtained sum by total items/110) X 100%.

BFB evaluation, respectively.

2. Methods

A prospective quasi-experimental before and after
study was performed on a sample of 31 UI patients, who
were referred to the rehabilitation department at Santa
Cristina’s University hospital, Madrid, Spain. The study was
conducted from January 2016 to December 2016 and it was
accepted by the ethical committee of the hospital (Figure

1).
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The inclusion criteria were: 1) age of 18 years and older,
2) symptoms of urgency or leakage of urine or both, 3) re-
ferral to the rehabilitation department from Urology, gy-
naecology or familiar medicine departments, 4) provision
of informed consent.

The exclusion criteria were: 1) lack of cooperation; 2)
failure to understand the treatment protocol; 3) neglect
and/or failure to fill the questionnaires/scales used; 4) fail-
ure to accomplish the manometric evaluation; 5) any se-
vere neurological condition that caused inability to pro-
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Figure 1. Prospective Quasi-Experimental With Before-and-After Study Design

Initial evaluation

Standards of conduct

Initial manometric
examination
ICIQ-SF1
I-QOL1

PF UNIT PROTOCOL

6 sessions of manometric-BFB

30 minutes of tonic/phasic
exercises2 times/week

Supervised by a physiotherapist

Final evaluation

Final manometric
examination
ICIQ-SF2
1-QOL2

Prospective cuasi-experimental before-and-after study design

ICIQ-SF, international consultation on incontinence questionnaire-short form; I-QOL, incontinence quality-of-life; BFB, biofeedback. PF, pelvic floor. Protocol applied at the
pelvic floor unit (PF) of the department of rehabilitation at Santa Cristina’s university hospital, Madrid, Spain. The study ran from January 2016 to December 2016.

duce pelvic floor contractions (ictus, dementia, spinal cord
injury, and others); 6) vaginal or urinary tract infection.

At the initial evaluation, affiliation data, medical his-
tory, predisposing factors (age, gender, pregnancy, delivery
and menopause, gynaecological, urological or abdominal
surgery) and type of Ul were recorded. Patients were given
lifestyle recommendations and questionnaires/scales to
be filled at the beginning and the end of treatment (Table
3).

Table 3. Lifestyle Recommendations

Urinary Incontinence: Advices

- Avoid constipation (drink plenty of liquids, eat rich fiber meals, do
exercise), avoid obesity, smoking and exhausting exercises.

- Do not stop urinating. Go to urinate every 2-3 h.
- Do not push to finish empting the bladder.

- Do contract pelvic floor muscles while making efforts like coughing,
loading, sneezing, and if you are in the imperious need of urinating.

- Repeat the Biofeedback pelvic floor learned exercises, six times a day, at
different moments, cycles of 10 repetitions (3 seconds of contraction, 7
seconds of relaxation) for tonic exercises, and 5 fast contractions and 10
seconds rest (for 10 times) for phasic exercises.

The used equipment was MYOMED ® 932, which allows
manometric-BFB with the use of a vaginal probe for female
patients and a rectal probe for male patients. This electrical
device emits auditory and visual signals, which can be seen
on the screen, serving as a biofeedback for contraction of
the pelvic floor muscles. This goal is sometimes difficult to
be performed, especially in very old or very young patients.

The probes are covered by a preservative and lubri-

cated with a medical gel solution before insertion in the
vagina or rectum. The evaluation of the muscle contrac-
tions is made by manual evaluation. The grading system
goes from O to 5 and it is correlated with the manometric
values obtained by the BFB equipment (8) (Table 4).

Table 4. Relation Between Manual and Manometric Evaluation (According to Rioja-
Toro, 2012 (9))

Manometric
Preassure, hPa

Manometric
Preassure, mmHg

Manual Evaluation

0 0 0
1-2 1-30 1-39
3-4 31-40 40-52
4-5 50-60 65-78
5 > 60 > 78

The manometric biofeedback protocol consisted of a
30-minute session, duration of pelvic floor muscle con-
tractions, divided by 15 minutes of tonic exercises (3 sec-
onds/work and 6 seconds/rest contractions), and 15 min-
utes of phasic exercises (5 rapid contractions followed by
10 seconds of rest), 2 times a week for up to 6 sessions, us-
ing a vaginal or anal probe (as needed), connected to MY-
OMED ® 932 Biofeedback-equipment, and supervised by a
physiotherapist.

The recorded signal observed on the screen served as
a catalyst for motor learning. In the initial and final eval-
uation, a 2-minute continued manometric evaluation was
performed (1 minute of tonic and 1 minute of phasic exer-
cises) in order to obtain the maximum and mean mano-
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metric session contraction. These values served as an ob-
jective measure to demonstrate the strengthening of the
muscles over time. However, the values obtained are still
a matter of controversy (8). All 6 sessions were performed
by manometric biofeedback, to reinforce the correct exe-
cution of the tonic and phasic exercises.

For the statistical analysis, the SPSS ® version 20.0 soft-
ware was used. Means and standard deviation (SD) were
used for the descriptive analysis of quantitative variables.
Frequencies and percentages were used for the analysis of
qualitative variables. For the evaluation of quantitative
variables before and after the treatment, a paired t test was
used. The significance was established at a 99% level (P <
0.01).

3. Results

A total of 31 out of 35 patients that had been referred
to the Pelvic floor unit at the rehabilitation department,
Santa Cristina’s University Hospital, were studied. Patients
were referred by Family Medicine, Urology, and Gynaecol-
ogy specialists. Mean age of the sample was 52 =+ 12.1 years.

The UI increased with age, with the most frequent
prevalence at 41 to 60 years old, decreasing slightly after
this point. This phenomenon was observed globally, and
in all subtypes of UI (Figure 2).

Figure 2. Urinary Incontinence Prevalence by Type and Age

URINARY INCONTINENCE: PREVALENCE

20.85 and 7.45 £ 4.92 mmHg, respectively, all with statisti-
cal significance (P < 0.001).

The symptom severity of Ul, evaluated by ICIQ-SF, was
9.13 £ 5.18. After the treatment protocol, the symptoms
ameliorated, decreasing significantly the values of ICIQ-SF
t06.13 +4.75(P=0.003). With respect to the QoL, measured
by I-QoL, the global values increased significantly from
70.33 £ 22.12 to 81.25 £ 16.72 (P = 0.0017). When the [-QoL
sub-scales were compared, all of them showed significant
improvement. The I-QoL LB-subscale (Limiting Behaviour)
raised from 68.38 = 23.33 to 80 % 16.56 (P = 0.0015); I-QoL
Pl-subscale (psychosocial impact) increased from 77.43 &
24.51to 80 17.47 (P=0.0152); and I-QoL SE-subscale (Social
Embarrassment) incremented from 60.72 £ 22.37 to 74.37
+20.86 (P=0.0007) (Table 5 and Figure 3).

Table 5. Effectiveness of the Manometric-Biofeedback Protocol Evaluated on Differ-
ent Variables Before and After Treatment (n = 31)

Variable Before (mean + After (mean £+ SD)  PValue
SD)

MAX P°, mmHg 24 £17.72 35 +20.854 0

MEAN P°, mmHg 49441 7.45 + 4.92 0.0002
ICIQ-SF(0-21) 913 +5.18 6.13 +4.75 0.0003
IQOL (0-100) 70.33 % 22.12 81.25 +16.72 0.0017
IQOL: LB (0-100) 68.38 £ 2333 80 +16.56 0.0015
IQOL: PI(0-100) 77.43 &£ 24.51 86.23 +17.47 0.0152
IQOL: SE (0-100) 60.72 +22.37 7436 £ 20.86 0.0007

" BY TYPE AND AGE Abbreviations: ICIQ-SF, international consultation on Incontinence

Y 40 questionnaire-short form; I-QoL, incontinence quality of life scale; LB, limiting

§ 35 - behaviour; PI, psychosocial impact; SE, social embarrassment; MAXP°, maximal

o 32(5) pressure; MEAN P°, mean pressure.
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Urinary Incontinence is most frequent in females (2, 5- B 4
. . E
7). In this study, of the 31 patients, 30 were females (96.7%). E Lo
Except for 1 patient, who performed 9 sessions, most of o
patients executed 6 sessions of treatment (mean sessions MAXP® MEAN ICIQSF  IQOL  IQOL:  IQOL:PI  IQOL:
Pe LB SE

were 6.16).

The maximal and mean strength of contraction of
pelvic floor muscles evaluated during 2 minutes at the ini-
tial evaluation was 24 +17.72 and 4.9 £ 4.1 mmHg, respec-
tively. After the 6-session manometric-BFB protocol, the
maximal and mean manometric values increased to 35 £
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Ul, urinary incontinence; BFB, biofeedback; ICIQ-SF, international consultation on
Incontinence questionnaire-short form; I-QoL, incontinence quality of life scale; LB,
limiting behaviour; PI, psychosocial impact; SE, social embarrassment; MAX P°, max-
imal pressure; MEAN P°, mean pressure.
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When the shape of lines from tonic and phasic exer-
cises were evaluated on the screen of the BFB-equipment
MYOMED ® 932, an increase of the maximum and mean pa-
rameters was observed, while a change in the shape of lines
were also confirmed, before and after treatment (Figure 4).

4. Discussion

Urinary Incontinence is a clinical problem that most
people deny because of shame and because they consider
it is a problem of aging (6). It has great economical, so-
cial,and psychological impact(10), thus effective measures
should be taken to solve it.

Biofeedback is a technique by which a physiological
process that is usually unconscious is presented to the pa-
tient and to the therapist through a visual or audio signal
or a combination of both. This signal is subsequently used
to teach and correct the physiological process, achieving a
therapeutic effect (8, 11). Biofeedback is considered as an
operant conditioning therapy (12). It is thus an instrumen-
tal technique of PFMT with permanent feedback and in a
close chain. This operant conditioning therapyis known as
Skinner’s type and it is some what different from the classic
Pavlov’s conditioning therapy, in which a stimulus is sub-
stituted by another (13). In USA, BFB is supported by exten-
sive evidence and therefore is accepted as a paid treatment
for 3 pathologies, migraine and tensional headache (14),
urinary (6), and faecal incontinence (15), as the Harvard Pil-
grim Health Care Institute states for its medical policies on
biofeedback.

Most studies worldwide have stated that EMG-BFB is an
effective technique for the treatment of Ul (5-7,16,17). In the
case of manometric-BFB and U], studies are scarce. Most of
manometric-BFB studies have been done on the treatment
of faecal incontinence. There subsides the importance of
this study.

Manometric-BFB is not recommended for patients
withvaginal athresia (colpoathresia), in virgin females and
in children (13); in such cases EMG-BFB is the recommended
technique, and therefore is currently the most used BFB
technique.

Urinary Incontinence is related to aging and is more
common in females (18), as it was observed in the current
study. The most common age was between 41and 60 years,
as already stated by Geanini-Yaguez (5) and Fernandez-
Cuadros (6). The most common UI type in this study was
SUI, followed by UUI and MU, as stated by Espuna-Pons (19).

The high prevalence and the economic and social im-
pact on public health allows us to study if as many as 6
sessions of manometric biofeedback protocol are effective
enough toimprove QoL and manometric values of patients

with UL In times of crisis, it is essential to develop effective
and low cost treatments.

To date, there has been controversy on treatment pro-
tocols related to frequency, intervals of treatment, and
type of muscle exercises (tonic or phasic) used for UI (6,
7). For example, Hay-Smith suggested that the regimen
should consist on 3 sets of 8 to 12 tonic contractions sus-
tained for 8 to 10 seconds each, and performed 3 times
a day; these must be continued for 15 to 20 weeks (20).
Munoz -Bono reported that the treatment protocol for fae-
cal incontinence might vary from 1 to 15 sessions, which is
due to the difference in learning and comprehension be-
tween patients, as stated by Rao (21, 22). Gilliland goes even
further and states that BFB effectiveness seems to be re-
lated to the number of sessions (23). Several authors re-
ported that duration, number, and frequency of sessions
are variable. Rao supports 3 to 6 sessions, 60 to 90 minutes
in duration, while Suarez-Crespo suggests 4 to 6 sessions of
45 to 60 minutes duration (24). Fernandez-Cuadros et al.
demonstrated that 30 minutes of tonic exercises, 2 times
a week for up to 20 sessions is effective for diminishing
losses and improving QoL in male and female patients with
urinary and faecal incontinence (6, 25).

With respect to BFB protocols, as already stated by dif-
ferent authors worldwide, there is great variation and con-
troversy on treatment protocols; some investigators state
that duration should last 30 to 60 minutes (26). Grosse
supports that at the beginning of BFB, the duration per
session should not exceed 10 to 15 minutes, including the
resting time, because of fatigue and concentration factors
(14). Guerra-Mora stated that frequency of sessions should
be 1 or 2 per week. As the exact number of sessions to
get the maximal contraction on pelvic floor muscles is
not known, Guerra-Mora observed that after 3 sessions of
EMG-BFB, there is no greater improvement on pelvic floor
contraction, yet, the maximal force was maintained up to
6 sessions (26). That is the reason why only 6 sessions
of manometric-BFB protocol in the current study demon-
strated effectiveness in improving manometric values and
Qol.

When it comes to deciding the type of BFB, Suarez-
Crespo stated that the ideal method depends on the avail-
ability, the expertise, and the experience of the caregivers
(24). In the hospital of the current study, there was years of
experience using manometric-BFB, so this technique was
applied for the patients with UL. Moreover, Suarez-Crespo
suggested that EMG-BFB and manometric-BFB are similar
regarding efficiency (24). However, the effectiveness of dif-
ferent BFB techniques is still under debate. Glia stated
that manometric-BFB is superior to EMG-BFB, while Hey-
menn claimed that there is no significant difference be-
tween them (27). What is clear is that BFB shows good ef-

Middle East ] Rehabil Health. 2017; 4(2):e46201.


http://jrehabilhealth.com/

Fernandez-Cuadros ME et al.

Figure 4. Change in Pattern of Tonic and Phasic Exercises Seen on MYOMED®932 Screen Before (A) and After (B) Manometric-Biofeedback Protocol Treatment
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Ina patient of the sample, atinitial evaluation (A), maximal and mean strenght was 18 and 5 mmHg, respectively. After 6-session manometric-biofeedback protocol (B), maximal

and mean strenght increased to 48 and 7 mmHg, respectively.

ficacy in short term, measured by QoL scales and by psy-
chological state (28). However, in the long term, follow-up
studiesindicate a fading effect over time (28). Even though,
a high percentage of patients (up to 50%) continue to re-
portsatisfaction even after12 to 44 months since treatment
(29).

Biofeedback improves U], yet, the mechanisms are still
unclear (27). The reason why BFB (an instrumental tech-
nique of PFMT) is effective on Ul might be because: 1)
PFMT activates the perineum-detrusor inhibitory reflex (R3
of Mahony) (13) acting on UUI episodes (5, 11); 2) PEMT
maintains the correct position and mobility of the urethra,
which is fundamental especially for female incontinence
(7); 3) PEMT compresses the urethra against the pubic sym-
phisis increasing intra urethral pressure, thus giving resis-
tance to voluntary voiding of urine (7), acting on SUI; 4)
PEMT protects passive containment elements (ligaments
and fibrous elements) and nerve structures from exposure
to stretch (13, 30).

Several studies have demonstrated the effectiveness of
EMG-BFB on Ul basically on SUI and UUI (Robles and Sari)
(9, 17). Recent studies have demonstrated EMG-BFB utility
even on UUI in male and female patients (Geanini-Yagiiez
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and Fernandez-Cuadros) (2, 5, 6). Unfortunately, there are
only a few studies on the effectiveness of manometric-BFB
on Ul and its subtypes. There subsides the originality and
the importance of the study. There is no doubt that mano-
metric BFB is effective on faecal incontinence, as almost 60
studies support it (25). The present study demonstrated
that manometric BFB improves manometric values and Ul,
measured by [-Qol (as already stated by Sari and Garcia-
Bascones) (9, 31) and ICIQ-SF (as Lorenzo-Gomez and Glazer
and Lane previously reported) (7, 32).

The objective to use validated instruments on Ul, such
as ICIQ-SF and I-QoL, is to provide evidence for the severity
of symptoms before treatment and to evaluate the impact
of BFB protocol after treatment (1). This improvement is
clearly observed in our study, and with statistical signifi-
cance.

Whether manometric-BFB produces improvement on
manometric values in the contraction of pelvic floor mus-
clesis still a matter of controversy, and the mechanisms in-
volved are still poorly understood (9). Guerra-Mora stated
that improvement of EMG-BFB values showed no clear cor-
relation, neither with symptoms nor with QoL (26). Seiman
observed that in the BFB treatment, the size of improve-
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ment in anorectal pressure gradient or in anal electromyo-
graphy activity does not seem to be relevant to treatment
outcome (33). Fernandez-Cuadros observed that although
the shape of exercises on EMG-BFB protocol got better, the
intensity of contraction did not increase significantly af-
ter treatment (2.97 mV vs. 2.67 mV); in fact, it already di-
minished, although not significantly (P = 0.28) (2). Accord-
ing to Grosse, the reason for this observation is that adi-
pose tissue, cutaneous resistance, vaginal impedance and
electrodes positioning are very variable, and the obtained
measures have no value between sessions. It would be re-
liable only if the measures are made on the same session
and with the electrodes kept on the same position during
the evaluation (13). Even so, Marrinaci claimed that the im-
provement on strength of muscle contraction is correlated
with BFB measures (13).

Apart from all the controversy on BFB measures, in
this study, the manometric-BFB protocol improved the QoL
measured by ICIQ-SF and I-QoL scales/questionnaires, and
significantly increased maximal and mean manometric
values of pelvic floor muscles (P < 0.001).

The execution of manometric-BFB protocol by the su-
pervision of a physiotherapist and the use of visual and/or
auditory signals allowed patients a correct execution of
the tonic/phasic exercises protocol. The partnership be-
tween patient-physiotherapist: a) increases patient satis-
faction and improves compliance and adherence to treat-
ment, b) lets a rapid recognition of pelvic floor muscle ex-
ercises (13), and c) enhances learning and comprehension
of exercises, since the number of sessions are dependent
on patients motivation and cognitive level (21, 22).

The 6-session manometric-biofeedback protocol im-
plemented at Santa Cristina’s Hospital improved QoL and
reduced Ul as compared with other protocols, which are
substantially larger, as the one introduced by Fernandez-
Cuadros et al. (20-session protocol) (5, 6). This finding has
direct impact on the health care system, because of the
shortness and effectiveness of the protocol, and it could
therefore be recommended to other public and private in-
stitutions, due to its cost/effectiveness properties.

The UI produces an economic impact derived from
direct and indirect costs. The direct cost of UI includes
diagnosis (specialist consultation and exams), rehabili-
tation, pharmacologic and surgical treatment, diapers,
washing/cleansing products, and transportation expenses
to medical facilities. The indirect cost includes labour ab-
senteeism, productivity impairment, quality of life impair-
ment, and caregiver’s salaries. In the USA, the direct cost
per patient (diagnosis and treatment) was 600 dollars. In
patients older than 65 years of age, the cost can go up to
3,565 dollars per patient. In Spain, a physiotherapist ses-
sion is valued 53 euros per day (8). The reduced protocol

will have an impact on the health system (less number of
sessions and less use of medical resources)and in the econ-
omy of patients (less use of diapers).

One important limitation of this study was the absence
of control group due to the small sample size (n=31). Since
PFMT and BFB have proven effects on the improvement of
U], it is not ethical to deny such an intervention for pa-
tients with Ul A quasi-experimental before-after study, also
known as a non-randomized control trial, was used to solve
such an ethical problem. Besides, it was an experimental
study with recognised medicine-evidence based level (2B,
according to the Canadian task force) (34).

4.1. Conclusions

Manometric BFB protocol is capable of decreasing Ul
and improving QoL and manometric values, measured by
ICIQ-SF[I-QoL scale/questionnaire and by manometric BFB
evaluation. This reduced protocol could be applied to
other public and private institutions and it could have an
economic impact on the health system and on patients’
economy.

References

1. Abrams P, Andersson KE, Birder L, Brubaker L, Cardozo L, Chapple C, et
al. Fourth International Consultation on Incontinence Recommenda-
tions of the International Scientific Committee: Evaluation and treat-
mentof urinary incontinence, pelvic organ prolapse, and fecal incon-
tinence. Neurourol Urodyn. 2010;29(1):213-40. doi: 10.1002/nau.20870.
[PubMed: 20025020].

2. Fernandez-Cuadros ME. Urinary and Fecal Incontinence: Risk Factors
and of EMG-BFB effectiveness. Germany: Lambert Academic Publish-
ing;2016.

3. Abrams P, Cardozo L, Fall M, Griffiths D, Rosier P, Ulmsten U, et al. The
standardisation of terminology of lower urinary tract function: re-
port from the Standardisation Sub-committee of the International
Continence Society. Neurourol Urodyn. 2002;21(2):167-78. [PubMed:
11857671].

4. Harris SS, Link CL, Tennstedt SL, Kusek JW, McKinlay ]JB. Care seek-
ing and treatment for urinary incontinence in a diverse population.
J Urol. 2007;177(2):680-4. doi: 10.1016(j.juro.2006.09.045. [PubMed:
17222656).

5. Geanini-Yaguez A, Fernandez-Cuadros ME, Nieto-Blasco ], Ciprian-
Nieto D, Oliveros-Escudero B, Lorenzo-Gomez MF. EMG-biofeedback
en el tratamiento de la incontinencia urinaria y calidad de vida. Re-
habilitacion. 2014;48(1):17-24. doi: 10.1016/j.rh.2013.09.001.

6. Fernandez-Cuadros ME, Nieto-Blasco ], Geanini-Yaguez A, Ciprian-
Nieto D, Padilla-Fernandez B, Lorenzo-Gomez MF. Male Urinary Incon-
tinence: Associated Risk Factors and Electromyography Biofeedback
Results in Quality of Life. Am | Mens Health. 2016;10(6):NP127-35. doi:
10.1177[1557988315590653. [PubMed: 26130728].

7. Lorenzo Gomez MF, Silva Abuin JM, Garcia Criado F], Geanini
Yaguez A, Urrutia Avisrror M. Tratamiento de la incontinencia uri-
naria de esfuerzo con Biofeedback perineal con electrodos de su-
perficie. Actas Urologicas Espanolas. 2008;32(6) doi: 10.4321/s0210-
480620080006000009.

8. Sar D, Khorshid L. The effects of pelvic floor muscle train-
ing on stress and mixed urinary incontinence and quality of

Middle East ] Rehabil Health. 2017; 4(2):e46201.


http://dx.doi.org/10.1002/nau.20870
http://www.ncbi.nlm.nih.gov/pubmed/20025020
http://www.ncbi.nlm.nih.gov/pubmed/11857671
http://dx.doi.org/10.1016/j.juro.2006.09.045
http://www.ncbi.nlm.nih.gov/pubmed/17222656
http://dx.doi.org/10.1016/j.rh.2013.09.001
http://dx.doi.org/10.1177/1557988315590653
http://www.ncbi.nlm.nih.gov/pubmed/26130728
http://dx.doi.org/10.4321/s0210-48062008000600009
http://dx.doi.org/10.4321/s0210-48062008000600009
http://jrehabilhealth.com/

Fernandez-Cuadros ME et al.

10.

1.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

life. | Wound Ostomy Continence Nurs. 2009;36(4):429-35. doi:
10.1097/WON.0bo013e3181aaf539. [PubMed: 19609165].

. Rioja-Toro J. In: Pelvic Floor Pathology. Rioja-Toro J, editor. Spain: Val-

ladolid; 2012. Rehabilitation Treatment on Incontinence.

Van Oyen H, Van Oyen P. Urinary incontinence in Belgium; preva-
lence, correlates and psychosocial consequences. Acta Clin Belg.
2002;57(4):207-18. doi: 10.1179/acb.2002.043. [PubMed: 12462797].
Pena Outeirino M, Rodriguez Perez A], Villodres Duarte A, Marmol
Navarro S, Lozano Blasco JM. [Treatment of the dysfunction of the
pelvic floor]. Actas Urol Esp. 2007;31(7):719-31. [PubMed: 17902464].

. Engel BT, Nikoomanesh P, Schuster MM. Operant conditioning of rec-

tosphincteric responses in the treatment of fecal incontinence. N
Engl ] Med. 1974;290(12):646-9. doi: 10.1056/NEJM197403212901202.
[PubMed: 4813725].

Grosse D. Reeducacion del perine: fisioterapia en las incontinencias
urinarias. ; 2001.

Odawara M, Hashizume M, Yoshiuchi K, Tsuboi K. Real-Time Assess-
ment of the Effect of Biofeedback Therapy with Migraine: A Pilot
Study. Int ] Behav Med. 2015;22(6):748-54. doi: 10.1007/s12529-015-9469-
z. [PubMed: 25670026].

Lee HJ, Boo SJ, Jung KW, Han S, Seo SY, Koo HS, et al. Long-term effi-
cacy of biofeedback therapy in patients with dyssynergic defecation:
results of a median 44 months follow-up. Neurogastroenterol Motil.
2015;27(6):787-95. doi: 10.1111/nmo.12552. [PubMed: 25807997].
Dannecker C, Wolf V, Raab R, Hepp H, Anthuber C. EMG-biofeedback
assisted pelvic floor muscle training is an effective therapy of stress
urinary or mixed incontinence: a 7-year experience with 390 patients.
Arch Gynecol Obstet. 2005;273(2):93-7. doi: 10.1007/s00404-005-0011-4.
[PubMed: 16001201].

Fernandez-Cuadros ME, Geanini-Yaguez A, Nieto-Blasco ], Miron-
Canelo JA, Perez-Moro OS, Lorenzo-Gomez MEF. Associated Risk
Factors in Female Urinary Incontinence and Effectiveness of
Electromyography-Biofeedback on Quality of Life. ] Women’s Health
Care. 2015;4(273):2167-420.1000.

RoblesJE.In: Anales del sistema sanitario de Navarra. Robles JE, editor.
;2006. pp. 219-31.La incontinencia urinaria.

Espuna Pons M. Incontinencia de orina en la mujer. Medicina Clinica.
2003;120(12):464-72. doi: 10.1016/s0025-7753(03)73740-3.

Hay-Smith |, Berghmans B, Burgio K, Dumoulin C, Hagen S, Moore K,
etal. Adult conservative management. Incontinence. 2009;4:1025-120.
Munoz Bono A, Olmo Fernandez-Delgado JA. Biofeedback en la incon-
tinencia anal del anciano. Revista de Fisioterapia. 2006;5(1).

Rao SS, Enck P, Loening-Baucke V. Biofeedback therapy for defecation
disorders. Dig Dis. 1997;15 Suppl 1:78-92. [PubMed: 9177947].

Middle East ] Rehabil Health. 2017; 4(2):e46201.

23.

24.

25.

26.

27.

28.

20.

30.

3L

32.

33.

34.

Gilliland R, Heymen S, Altomare DF, Park UC, Vickers D, Wexner SD.
Outcome and predictors of success of biofeedback for constipation.
Br] Surg. 1997;84(8):1123-6. [PubMed: 9278659].

Suarez Crespo JF. Manometria y biofeedback ano-rectal. Rev And Pat
Digest. 1999;22:9-20.

Fernandez-Cuadros ME, Geanini-Yagiiez A, Nieto-Blasco ], Pérez-
Moro O, Alonso-Sardon M, Miron-Canelo JA. Efectividad del
electromiografia-biofeedback en laincontinencia fecal yla calidad de
vida. Rehabilitacion. 2015;49(4):216-23. doi: 10.1016/j.rh.2015.03.002.
Guerra-Mora JR, Buenrostro-Acebes JM, Erciga-Vergara N, Zubieta-
O’Farrill G, Castillo-Calcaneo Jde D, Mosqueda ME, et al. [Biofeedback
effectiveness in patients with fecal incontinence]. Rev Med Inst Mex Se-
guro Soc. 2015;53(4):472-5. [PubMed: 26177435].

Bassotti G, Chistolini F, Sietchiping-Nzepa F, de Roberto G, Morelli A,
Chiarioni G. Biofeedback for pelvic floor dysfunction in constipation.
BM]J. 2004;328(7436):393-6. doi: 10.1136/bmj.328.7436.393. [PubMed:
14962877].

Battaglia E, Serra AM, Buonafede G, Dughera L, Chistolini F, Morelli
A, et al. Long-term study on the effects of visual biofeedback and
muscle training as a therapeutic modality in pelvic floor dyssynergia

and slow-transit constipation. Dis Colon Rectum. 2004;47(1):90-5. doi:
10.1007/510350-003-0 010-0. [PubMed: 14702645].

Wang J, Luo MH, Qi QH, Dong ZL. Prospective study of biofeedback re-
training in patients with chronic idiopathic functional constipation.
World | Gastroenterol. 2003;9(9):2109-13. [PubMed: 12970917].

Sengler S, Grosse D. Reeducation perineole. Encycl Med.Chir.
Paris:Editions Scientifiques et Medicales. Kinesitherapie-Medicine
physique Readaptation: Elsevier SAS; 2001.

Garcia-Bascones M, Puentes-Gutiérrez AB, Rubio-Hidalgo E, Lopez-
Zarzuela MC, Puentes-Gutiérrez R, Garcia-Serrano G. Mejoria de la cal-
idad de vida en mujeres con incontinencia tras el tratamiento reha-
bilitador. ;Existe relacién entre el ICIQ-SFy el pad test?. Rehabilitacion.
2012;46(2):141-6. doi: 10.1016/j.I‘h.2011.12.004.

Glazer HI, Laine CD. Pelvic floor muscle biofeedback in the treat-
ment of urinary incontinence: a literature review. Appl Psychophys-
iol Biofeedback. 2006;31(3):187-201. doi: 10.1007/s10484-006-9010-X.
[PubMed: 16983505].

Heymen S, Jones KR, Scarlett Y, Whitehead WE. Biofeedback treatment
of constipation: a critical review. Dis Colon Rectum. 2003;46(9):1208-
17. doi: 10.1097/01.DCR.0000084363.08425.61. [PubMed: 12972965].
Miron-Canelo JA. In: Guias para la elaboracion de trabajos cientificos,
Grado, Master y Posgrado. Miron-Canelo JA, editor. ; 2013. Sistema de
Informacién Sanitaria. Indicadores de Salud, Bienestar y Calidad de
vida.


http://dx.doi.org/10.1097/WON.0b013e3181aaf539
http://www.ncbi.nlm.nih.gov/pubmed/19609165
http://dx.doi.org/10.1179/acb.2002.043
http://www.ncbi.nlm.nih.gov/pubmed/12462797
http://www.ncbi.nlm.nih.gov/pubmed/17902464
http://dx.doi.org/10.1056/NEJM197403212901202
http://www.ncbi.nlm.nih.gov/pubmed/4813725
http://dx.doi.org/10.1007/s12529-015-9469-z
http://dx.doi.org/10.1007/s12529-015-9469-z
http://www.ncbi.nlm.nih.gov/pubmed/25670026
http://dx.doi.org/10.1111/nmo.12552
http://www.ncbi.nlm.nih.gov/pubmed/25807997
http://dx.doi.org/10.1007/s00404-005-0011-4
http://www.ncbi.nlm.nih.gov/pubmed/16001201
http://dx.doi.org/10.1016/s0025-7753(03)73740-3
http://www.ncbi.nlm.nih.gov/pubmed/9177947
http://www.ncbi.nlm.nih.gov/pubmed/9278659
http://dx.doi.org/10.1016/j.rh.2015.03.002
http://www.ncbi.nlm.nih.gov/pubmed/26177435
http://dx.doi.org/10.1136/bmj.328.7436.393
http://www.ncbi.nlm.nih.gov/pubmed/14962877
http://dx.doi.org/10.1007/s10350-003-0010-0
http://www.ncbi.nlm.nih.gov/pubmed/14702645
http://www.ncbi.nlm.nih.gov/pubmed/12970917
http://dx.doi.org/10.1016/j.rh.2011.12.004
http://dx.doi.org/10.1007/s10484-006-9010-x
http://www.ncbi.nlm.nih.gov/pubmed/16983505
http://dx.doi.org/10.1097/01.DCR.0000084363.08425.61
http://www.ncbi.nlm.nih.gov/pubmed/12972965
http://jrehabilhealth.com/

	Abstract
	1. Introduction
	Table 1
	Table 2

	2. Methods
	Figure 1
	Table 3
	Table 4

	3. Results
	Figure 2
	Table 5
	Figure 3
	Figure 4

	4. Discussion
	4.1. Conclusions

	References

