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Vaginal Cone in Post-Menopausal Women With Urinary

Incontinence: A Randomized Controlled Trial

Vanessa Santos Pereira,* Mariana Vieira de Melo, Grasiéla Nascimento Correia, and Patricia Driusso
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Aims: The findings are limited about the long-term effects of treatment with vaginal cones in women with stress
urinary incontinence (SUI). The aim of this study was to investigate the long-term effects of vaginal cones and pelvic
floor muscle training in post-menopausal women with SUI. Methods: This randomized controlled trial included 45
post-menopausal women with SUI. They were randomly allocated in three groups: vaginal cones (VC, n ¼ 15), pelvic
floor muscle training (PFMT, n ¼ 15), and control group (CG, n ¼ 15). Women in VC and PFMT groups were treated
for 6 weeks with twice weekly sessions. Women in VC group carried out the pelvic floor muscle strengthening with
vaginal cones. The CG did not receive any treatment during the corresponding time. Women were evaluated before
treatment, at the end, 3 and 12 months after treatment completion for primary outcome (urinary leakage) and second-
ary outcomes (pelvic floor muscle strength, quality of life, satisfaction with treatment, and continuity of training).
Results: There was a significant decrease of urinary leakage in the VC and PFMT group comparing values at the end
of treatment, 3 and 12 months to baseline values. There were no differences between VC and PFMT group in primary
outcome in any evaluations. Conclusions: Treatments with and without vaginal cones can promote positive long-
term effects on urinary leakage, pelvic floor muscle strength and quality of life in post-menopausal women with SUI in
6 weeks. Neurourol. Urodynam. � 2012 Wiley Periodicals, Inc.
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INTRODUCTION

Urinary incontinence (UI) is one of the most common health
problems among women of all ages.1 It is estimated that 25–
45% of women of different ages have involuntary urine loss
and 9–39% of women over 60 years report daily urinary leak-
age.2 The most common type of UI in women is stress urinary
incontinence (SUI),2 defined as the complaint of involuntary
leakage on effort or exertion, or on sneezing or coughing.3

International Continence Society (ICS) recommends pelvic
floor muscle training to be the first choice of treatment for
UI.3 Different therapies are used for physical therapy, having
as their main objective to improve strength and the correct
activation of the pelvic floor muscles.4 Among them, pelvic
floor muscle training with vaginal cones has been proposed
for its possibility of promoting a sensorial-motor biofeedback,
facilitating contraction learning.5 In this way, vaginal cones
might maximize the gain in muscle strength by neural mech-
anisms as changes in the motor units recruitment.

Herbison and Dean6 in a systematic review found that
treatment with the use of vaginal cones may be better than
no active treatment in women with SUI. Pereira et al.7 verified
similar positive short-term results for 6 weeks treatment with
vaginal cones and pelvic floor muscle training for urinary
leakage, pelvic floor muscle strength and quality of life for
post-menopausal women with SUI. However, findings are lim-
ited as to the long-term effects of treatment with vaginal
cones.6 Thus, the purpose of this study was to investigate the
long-term effects of the previously published7 pelvic floor
muscle training with and without vaginal cones in post-
menopausal women with SUI. Our hypothesis is that women
treated with vaginal cones will have better long-term results
because of the maximization of the neural effects induced by
biofeedback provided by the use of this device.

METHODS

This was a randomized controlled study, with parallel ran-
domization (1:1:1), performed from April 2009 to February
2011 in the XXXXX. The local ethics committee approved the
study (report #180/2008), which is in agreement with the Dec-
laration of Helsinki (Federal University of São Carlos, Brazil).
Women were recruited through newspaper and website ad-

vertisement. This study included post-menopausal women,
defined by the absence of vaginal bleeding for 12 months,8

with at least one episode of SUI symptom during the previous
month. Two standard questions about stress and urgency UI
were used to determine the patient eligibility. The questions
are part of the King’s Health Questionnaire (KHQ) scale of uri-
nary symptoms.9 This is one reliable instrument, validated in
Portuguese/Brazil10 and specific for women with UI. For SUI,
the question was ‘‘Do you lose urine with physical activities
such as coughing, sneezing, running?’’ For the urgency UI the
question was ‘‘Do you lose urine associated with a strong
desire to pass urine?’’ Only women who answered ‘‘yes’’ to
the first question were recruited. Women who answered ‘‘yes’’
to the second question or to both questions were excluded.
Exclusion criteria also included pelvic organ prolapse greater
than grade II on Baden–Walker classification system,11
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previous treatment for UI or hormone therapy, ongoing
urinary tract infections, cognitive or neurological disorder, in-
ability to perform the proposed procedures.12 For the safety of
patients, the presence of uncontrolled hypertension was also
considered an exclusion criterion because isometric exercises,
as pelvic floor muscle training, can increase both systolic
blood pressure and diastolic blood pressure.13

All participants provided informed consent and were
instructed about the study protocol. Forty-nine potential
participants were screened and 45 met the criteria. They were
allocated according to a computer generated randomization
list in three groups: vaginal cones (VC, n ¼ 15), pelvic floor
muscle training (PFMT, n ¼ 15) and control group (CG,
n ¼ 15). Participants were randomly assigned following
simple randomization procedures (computerized random
numbers) to VC, PFMT, or CG group. A researcher not involved
in the data collection or analyses created the randomization
list. Allocation was concealed in sequentially numbered,
sealed, opaque envelopes. Immediately after collecting
baseline data, the physical therapist opened the allocation
envelope, which contained the participant’s group.

Treatment Protocol

The treatment protocol was carried out as outpatient
activities under the supervision of the same physical therapist
that carried out the evaluations. The treatment for the VC and
PFMT groups consisted of 12 sessions, with two 40 min
sessions per week and total of 6 weeks of treatment. During
the sessions, participants received instructions about anatomy
of the pelvic floor muscles and continence mechanisms and
carried out exercises to strengthen the pelvic floor muscles in
supine, sitting, and standing positions. The difficulty degree
progressed according to the positions adopted, increasing the
number of repetitions and time of sustained contraction. An
average of 100 contractions were performed per session, with
phasic contractions, lasting 3 sec with 6 sec of rest, and tonic
contractions, lasting 5–10 sec followed by 10–20 sec of rest.14

To minimize muscle fatigue, resting time was rigidly observed
in all sessions and the time of sustained contraction was
slowly increased. At the beginning of the treatment, the time
of sustained contraction was the same recorded for each
woman during the initial evaluation. For both groups, the
time of sustained contraction was increased by 1 sec per week
up to 10 sec.

Women of VC group performed the pelvic floor muscle
strengthening with vaginal cones during the whole session.
Five vaginal cones (Femcone, Quark Medical Products, Piraci-
caba, Brazil) of the same volume and size, and weight varying
from 20 to 100 g were used. The cone was inserted into the
vagina in the supine position by a trained physical therapist.
Treatment was initiated with the cone with which the patient
was able to walk for 1 min without expelling it. In each ses-
sion, a new test was performed in order to progress the
weight of the cone used.5

After treatment completion, participants were instructed
about the importance of exercises and received a booklet
consisting of written instructions and illustrations for
continuation of pelvic floor muscle exercises at home
twice a week. As the purpose of this study was to investigate
whether the results would remain with the simple exercises
at home, the VC group carried out the exercises at home with-
out the vaginal cone. The CG did not receive any treatment
during the corresponding treatment time. Afterwards, CG sub-
jects were evaluated and referred to physical therapy
treatment.

Outcome Measurements and Follow-Up

Only one not blinded experienced physical therapist per-
formed evaluations of the three groups. Initially, all women
went through a complete physical examination and an inter-
view regarding their thorough medical history. Women were
evaluated before treatment, at the end, 3 and 12 months after
treatment completion for primary outcome (urinary leakage)
and secondary outcomes (pelvic floor muscle strength, quality
of life, satisfaction with treatment and continuity of training).
Women in the CG carried out a similar evaluation just before
and after the corresponding time of treatment but were not
asked about satisfaction with treatment. The primary investi-
gator carried out a prior evaluation of the test–retest reliabili-
ty. Ten women with SUI were tested on two occasions,
separated by 1 week, to determine the intraclass correlation
coefficients (ICC) and standard errors of measurement (SEM)
for all variables.
The 1-hr pad test was carried out to evaluate urinary leak-

age according to the protocol proposed by Abrams et al.15 The
participants were instructed to place a pad previously
weighed on a precision balance Denver APX200 (precision of
0.0001 g, Denver Instrument, Bohemia, NY) and then drink
500 ml of water. After 30 min, they started performing a se-
ries of provocative exercises and at the end of 1 hr, the pad
was removed, reweighed and the urinary loss was calculated.
The ICC and the SEM for this variable were 0.99 and 0.45 g.
To evaluate the pelvic floor muscle strength, a Perina Stim

device (Quark Medical Products) was used, graded from 0 to
60 cmH2O and supplied with a vaginal probe. Participants
were positioned in supine, with hip and knee flexion. The vag-
inal probe was inserted into the vagina and the device was
calibrated. Then, participants were asked to perform three 3-s
maximum perceived effort contractions of pelvic floor
muscles. The participants were instructed not to use abdomi-
nal, gluteal and/or hip adductor muscles during the contrac-
tions16 and carry out the ‘‘inward and up’’ movement. The
contractions were considered valid only when this pelvic floor
muscle movement could be observed.17 The ICC and SEM were
0.97 and 0.53 cmH2O, respectively.
For the assessment of quality of life, the KHQ was used. This

questionnaire consists of 30 questions, divided into nine indi-
vidually scored domains. Because it is a long questionnaire,
three broad domains related to UI were chosen. These
domains (ICC; SEM) are: general health (0.79; 8.69), inconti-
nence impact (0.82; 13.33), and severity (0.91; 7.60). The total
score ranges from 0 to 100 and a score of 100 represents the
worst possible quality of life, and 0 represents the best possi-
ble quality of life.9

In the follow-up evaluations, the women were asked if they
performed the pelvic floor muscles exercises at home with the
same frequency of that carried out during the supervised
treatment. The participants answered ‘‘yes’’ or ‘‘no’’ to the
question: ‘‘Did you carry out the pelvic floor muscle exercises
twice a week every week since you finished the treatment?’’

Statistical Analyses

All statistical analyses were performed using Statistica soft-
ware (version 7.0, StatSoft, Inc., Tulsa, OK). To test data distri-
bution in each group, the Shapiro Wilk test was used. As the
majority of data did not show normal distribution, nonpara-
metric tests were used. The intragroup analysis in the three
evaluations was carried out with the Friedman tests. Pair wise
comparisons were carried out with the Wilcoxon signed-rank
test if the overall difference was statistically significant.
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For the intergroup analysis before and after treatment, the
Kruskal–Wallis tests were used. Pair wise comparisons were
made with the Mann–Whitney test to compare the groups.
This same test was carried out for the follow-up evaluation
because only two groups (VC and PFMT) composed the analy-
sis. Differences were considered significant when the P-value
was <0.05. To measure the practical significance of the data,
the effect size and the confidence interval were calculated.
The effect sizes were considered mild if values were smaller
than 0.20; moderate if values were between 0.25 and 0.75,
and large when values were over 0.80.18

RESULTS

Among the 45 women who started treatment, two women
of the PFMT group (11.7%) and two women of the CG (11.7%)
did not complete the treatment or did not perform the final
evaluation due to family health problems and were excluded
from the sample. Forty-one participants completed the study
and were included in the analysis (Fig. 1). There were no sig-
nificant differences between groups in terms of demographi-
cal and clinical characteristics (Table I).

There was a significant decrease of urinary leakage in the
VC group when comparing values at the end, 3 and 12 months
after treatment (all P < 0.001; effect size �0.96; 95% confi-
dence interval from 0.65 to 6.65) to baseline values. A similar
behavior was verified for the PFMT group (all P < 0.001; effect
size �0.93; 95% confidence interval from 0.46 to 6.52). In the
intergroup analysis, there was a significant difference only in
the evaluation post-treatment between VC group and CG
(P < 0.001) as well as between PFMT group and CG
(P < 0.001; Table II). In the analysis of the pelvic floor muscle
strength, a significant increase in the VC (P < 0.01; effect size
2.96; 95% confidence interval from 23.25 to 42.01) and PFMT
(P < 0.01; effect size 2.09; 95% confidence interval from 17.24
to 38.76) groups were verified when comparing values at the
three evaluations after treatment to baseline values. There
was also a significant reduction in pelvic floor muscle strength
in VC and PFMT groups when comparing values after treat-
ment and 12 months later (P ¼ 0.03 and P < 0.01, respective-
ly). The intergroup analysis showed statistical differences
between VC group and CG (P < 0.001) as well as between

PFMT group and CG (P < 0.001) only after treatment (Table II).
For both variables, there were no differences among VC and
PFMT group in any of the evaluations. In the CG, differences
between the evaluations for all variables were not observed.
In the evaluation of quality of life, a significant reduction of

scores in the incontinence impact domains was observed for
both VC (all P < 0.001; effect size �1.39; 95% confidence inter-
val from 17.05 to 53.33) and PFMT (all P < 0.01; effect size
�1.62; 95% confidence interval from 20.51 to 61.65) groups
after treatment and in follow-up. A similar behavior was veri-
fied in severity domain for VC (all P < 0.001; effect size �1.2;
95% confidence interval from 9.97 to 46.71) and PFMT (all
P < 0.01; effect size �1.39; 95% confidence interval from 13.46
to 51.26) groups. In the intergroup analysis, significant differ-
ences for incontinence impact and severity domains were ob-
served when comparing both treated groups and CG after
treatment (all P < 0.01). For the incontinence impact domain
in the 3 months evaluation and for severity domain in the
12 months evaluation, a significant difference was found in
the PFMT group compared to VC group. For general health
domains, there were no differences among groups and evalua-
tions (Table III).
After 3 months of treatment completion, 12/15 (80%) of the

VC group subjects and 12/13 (93.3%) of the PFMT group sub-
jects reported performing the exercises with a minimum fre-
quency of twice a week. Twelve months after treatment, 8/15
(53,3%) of the VC group subjects and 7/13 (53,8%) of the PFMT
group subjects reported the continuation of exercises. There
were no complaints of adverse effects due to the treatment
from either group.

DISCUSSION

After treatment completion, we verified improvement in
urinary leakage, in pelvic floor muscles strength and in quality
of life of post-menopausal women with SUI in response to
treatment with and without the use of vaginal cones. Three
months after treatment completion, we observed mainte-
nance of the results in VC and PFMT groups. But after
12 months, a decrease of the pelvic floor muscle strength was
observed in both treatment groups; nonetheless, this decrease
was not great as to match baseline values.
These results disagree with the only study found that evalu-

ated the long-term results of vaginal cones. Gameiro et al.5

also treated incontinent women with and without the use of
vaginal cones and they found equal benefit between the two
treatment types on urinary leakage, number of used pads and
pelvic floor muscle strength. However, after 6 and 12 months

Fig. 1. Participant flow diagram. VC, vaginal cone; PFMT, pelvic floor mus-

cle training; CG, control group.

TABLE I. Demographic and Clinics Characteristics of the Study
Participants (n ¼ 41)

VC (n ¼ 15) PFMT (n ¼ 13) CG (n ¼ 13)

Age (years) 64.0 (52, 83) 62.0 (51, 85) 62.0 (51, 80)

Schooling (years) 8.0 (6, 15) 8.0 (6, 16) 8.0 (6, 16)

BMI (kg/cm2) 27.2 (25.6, 32.1) 25.7 (24.3, 31.8) 25.8 (24.5, 29.8)

Number of deliveries 3.0 (1, 6) 2.0 (0, 4) 3.0 (1, 6)

Vaginal delivery 2.0 (0, 5) 1.0 (0, 4) 2.0 (0, 5)

Menopause (years) 12.0 (3, 33) 14.0 (3, 34) 12.0 (3, 28)

Urinary simptoms

(years)

3.0 (1, 10) 3.0 (1, 11) 2.0 (1, 10)

BMI, body mass index.

Data presented as median (minimum, maximum).
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they observed the maintenance of the results of urinary leak-
age and pelvic floor muscles strength, which disagrees with
our results. Despite some similarities, the heterogeneity of
populations and intervention protocols may explain the dis-
parity of results. Gameiro et al.5 treated women with symp-
tom of predominant SUI but 50% also presented urge
incontinence. Moreover, their protocols consisted of one 40-
min session per week over a 12-week period, and women con-
tinued using vaginal cones during the follow-up period.

It is generally accepted that neural factors play an impor-
tant role in muscle strength gains in the first 8 weeks of train-
ing. In this period of training is observed a gain in muscle
strength without muscle hypertrophy. An increase in muscu-
lar strength without noticeable hypertrophy is the first line of
evidence for neural involvement in acquisition of muscular
strength.19 As this study involves 6 weeks of treatment,
possibly the strength gain observed can be justified by the
presence of neural changes, such as changes in the motor
units recruitment. Moreover, it is known that after the
strength gain resulting from muscle training, maintenance of
muscle strength occurs with continued exercise. According to
Kraemer,20 exercises for muscle contraction with a weekly
frequency of once or twice are able to act in the maintenance

of previous strength gains obtained by a strength training
program. However, the total disruption of the exercise may
lead to a muscle strength reduction of about 5–10% per
week.21

In the present study, 53.3% of VC women and 53.8% of
PFMT women continued performing the exercises at least
twice a week, with a similar percentage between the two
groups. A decrease of the exercises continuation percentage is
observed as the years of follow-up of women who received
supervised treatment without the use of vaginal cones in-
crease. Alewijnse et al.22 found that 67% of women continued
the exercises after a year, while Bø et al.23 evaluating women
15 years after the end of treatment found that only 28% of
patients had persisted in performing the exercises.
It is known that the continuation of the pelvic floor muscles

training takes time and motivation. Thus, it may be influ-
enced by barriers such as lack of discipline, time and energy,
stressful situations and difficulties in integrating exercises in
daily life,22 and therefore cannot be considered as dependent
on the type of treatment. The initial hypothesis that women
treated with use of vaginal cones would have better outcomes
has not been confirmed, possibly because, in the follow-up pe-
riod, participants were instructed to perform exercises

TABLE II. Values and Intragroup and Intergroup Analysis of Urinary Leakage and Pelvic Floor Muscle Strength for the Three Groups Before, After
Treatment, 3 and 12 Months After the End

Variable Groups Pre Post 3 months 12 months Intragroup P-value

Urinary leakage (g) VC 2.2 (1.1, 18.3) 0.14 (0, 1.3)a,b 0.3 (0, 1.5)a 0.2 (0, 2.6)a <0.001

PFMT 1.9 (1.0, 15.2) 0.2 (0, 1.0)a,b 0.1 (0, 0.9)a 0.1 (0, 1.2)a <0.001

CG 1.9 (1.1, 16.4) 2.2 (1.0, 14.9) — — 0.19

Intergroup P-value 0.58 <0.001 0.16 0.27
Strength (cmH2O) VC 10.3 (4, 38) 48.0 (16.7, 60)a,b 48.7 (15.4, 60)a 34.7 (7.3, 60)a,c <0.001

PFMT 10.7 (2.7, 43.3) 28.0 (16, 60)a,b 37.3 (15.3, 60)a 15.3 (7.3, 60)a,c <0.001

CG 9.3 (7, 16) 9.0 (7.3, 17.3) — — 0.18

Intergroup P-value 0.73 <0.001 0.76 0.42

Data presented as median (minimum, maximum).
aDifferences versus pre (Friedman tests).
bDifferences versus control group (Kruskal–Wallis tests).
cDifferences versus post (Friedman tests).

TABLE III. Values of the KHQ Domains for the Groups

Variable Groups Pre Post 3 months 12 months Intragroup P-value

General health VC 25.0 (0, 75) 25.0 (0, 50) 25.0 (0, 50) 25.0 (0, 50) 0.06

PFMT 25.0 (0, 75) 25.0 (0, 50) 25.0 (0, 50) 25.0 (0, 25) 0.11

CG 50.0 (0, 75) 25.0 (0, 75) — — 0.14

Intergroup P-value 0.14 0.71 0.55 0.15
Incontinence impact VC 100.0 (0, 100) 33.3 (0, 67)a,b 0.0 (0, 33)a,c 0.0 (0, 100)a <0.001

PFMT 33.3 (0, 100) 0.0 (0, 67)a,b 0.0 (0, 0)a,d 0.0 (0, 33)a,e <0.001

CG 33.3 (0, 100) 66.7 (0, 100) — — 0.46

Intergroup P-value 0.22 <0.01 <0.01 0.11
Severity measures VC 60.0 (20, 100) 6.7 (0, 60)a,b 6.7 (0, 20)a,d 7.0 (0, 40)a,c,e <0.001

PFMT 46.7 (0, 73.3) 6.7 (0, 60)a,b 0.0 (0, 7)a 0.0 (0, 20)a <0.001

CG 40.0 (20, 100) 46.7 (20, 100) — — 0.27

Intergroup P-value 0.41 0.01 0.12 0.03

Data presented as median (minimum, maximum).
aDifferences versus pre (Friedman tests).
bDifferences versus control group (Kruskal–Wallis tests).
cDifferences versus PFMT group (Kruskal–Wallis tests).
dDifferences versus post (Friedman tests).
eDifferences versus 3 months (Friedman tests).
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without the vaginal cones. Hence, during follow-up, the bio-
feedback effects afforded by the vaginal cones6 would not be
present during training and any benefits achieved by the VC
group would indicate advantages of the treatment with vagi-
nal cones gained during the period of supervised treatment.

The assessment of quality of life is recommended by the ICS
as a supplement to clinical measures of UI.3 Treated groups
showed improvement on the quality of life in incontinence
impact and severity measures domains. Significant differences
were observed between VC and PFMT group after 3 months in
the incontinence impact domain and after 12 months in the
severity measures domain, with the presence of scores indi-
cating better quality of life for the PFMT group. This finding
may be related to the presence of lower values for urine leak-
age average in this group, although that difference was not
significant.

The main limitation of our study was that the therapist
that carried out the evaluation and treatment was not blinded
and this could have influenced the results. The small sample
size is other limitation of this study. A larger sample size could
have altered some of the results of the study. However, de-
spite the small sample size, the calculation of effect size
showed that the treatment had a large effect on clinical varia-
bles. Moreover, we must consider that a longer treatment
might have shown differences in the results of VC and PFMT
groups. Therefore, further research is required before definite
conclusions could be drawn.

CONCLUSION

Treatments with and without vaginal cones can promote
positive long-term effects on urinary leakage, pelvic floor
muscle strength, and quality of life in post-menopausal
women with SUI.
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