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Abstract

Objective: To compare the efficacy of behavioral intervention
program and vaginal cones on stress urinary incontinence.
Methods: In this randomized clinical trial, 60 women aged 25-65
years with stress urinary incontinence were randomly divided into
two groups, those who participated in a behavioral intervention
program (n=30) and those who used vaginal cones (n=30). The
women in the behavioral intervention group were instructed on
pelvic floor exercise and bladder control strategies. In the other
group, pelvic floor exercises were performed using the vaginal
cones. All participants were treated for 12 weeks and followed-up
every 2 weeks. The subjective changes in severity of stress urinary
incontinence were measured using a detection stress urinary
incontinence severity questionnaire, leakage index, and a 3-day
urinary diary. The objective changes were measured by pad test.
For better evaluation of the effects, two questionnaires were used:
Incontinence Quality of Life and King's Health Questionnaire.
Results: Among the 51 women who completed the study, 25
subjects were in the vaginal cones group and 26 participated in the
behavioral intervention program. The changes in leakage rate on pad
test and leakage index in the behavioral intervention program group
were significantly higher than in the vaginal cones group (p=0.001
and p=0.008, respectively), but the severity of stress urinary
incontinence was not significantly different between the two groups
(p=0.2). The changes in strength of the pelvic floor, Incontinence
Quality of Life, and King’s Health Questionnaire scores showed
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no significant differences between the two groups after 12 weeks of
intervention.

Conclusion: Vaginal cones and behavioral intervention programs
are both effective methods of treatment for mild to moderate stress
urinary incontinence, but the behavioral intervention program is
superior to vaginal cones in terms of cost-effectiveness and side

effects.

Keywords: Behavioral intervention program; Vaginal cones; Stress

urinary incontinence.

Introduction

The most common type of urinary incontinence (UI) in
women is stress incontinence that is defined as the involuntary
loss of urine during coughing, sneezing or physical exertion such
as sporting activities or sudden change in position. It produces
serious economic, social and psychological problems with loss of
self confidence, feelings of helplessness, depression, and anxiety."? It
is estimated that the prevalence of UT is 13% in women aged 18-22
years, 36% in women aged 40-49 years, and 35% in women aged
70-74 years.’ In addition to the high prevalence rate of Ul especially
in women, it is considered as an important social health problem
that affects daily activities and quality of life.*® This problem affects
the physical, mental, and sexual aspects of a person and causes
deprivation of social status and decreases quality of life and self-
confidence.”®

In the past, surgery was the main treatment for patients
suffering UI and stress urinary incontinence (SUI); recently,
however conservative management has been considered as the
first line of treatment for uncomplicated UI by the International
Continence Society.’ Several treatment options for the management
of SUI include physical therapies, pharmacological intervention
and behavioral modification.” Physical therapies involving pelvic
floor muscle training (PFMT) with or without other treatments
such as vaginal cones, biofeedback, and electrical stimulation are
the standard techniques for treatment and prevention of SUL'® Oh
and colleagues have evaluated the effect of behavioral intervention
program (BIP) including urinary incontinence education, pelvic
floor muscle exercise, and bladder training, on SUI and mixed
urinary incontinence and concluded that BIP for 9 weeks could

significantly improve the pelvic floor muscle strength and psycho-
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social well-being related to urinary incontinence.!! In another study,
BQ and colleagues proposed that special devices such as vaginal
cones, biofeedback or electrical stimulation could make PFMT
more accurate and effective. However, the researchers concluded
that PEMT is superior to vaginal cones, biofeedback and electrical
stimulation, and all these methods were more effective than no
treatment.'? Kashanian et al. in another study compared PEM T with
and without Kegelmaster device and found no difference between
the two methods in improving SUI and mixed incontinence, but
stated that both methods were effective.’ In a review article, Moore
indicated that biofeedback therapy (electrical stimulation and
weighted vaginal cones) has a variable effect on the treatment of
stress urinary incontinence.”

Considering the different results in previous studies and because
the Quality of Life is increasingly being used as a primary outcome
measure in studies to evaluate the effectiveness of treatment,' the
present study was done to compare the effectiveness of behavioral
intervention program and vaginal cones on SUI and its related

quality of life.
Methods

This single-blind, randomized clinical trial was conducted at Emam
Reza and Ghaem Hospitals, Mashhad University of Medical
Sciences, from April 2008 to December 2009. The study protocol
(Project No.85235) was approved by the Institutional Review
Board and Ethics Committee at Mashhad University of Medical
Sciences, and was performed in accordance with the Declaration
of Helsinki. A written informed consent was obtained from all
participants and they were informed about the study. Sixty women
aged 25-65 years with proven stress urinary incontinence enrolled
in this study. All subjects had symptoms of SUI with at least three
episodes per week. Exclusion criteria included patients with chronic
degenerative diseases that would affect muscular and nerve tissues,
vulvovaginitis, atrophic vaginitis, pregnancy, active or recurrent
urinary tract infections, advanced genital prolapses and patients
with cardiac pacemakers.

The subjects were randomly assigned into two groups using 4
parts block randomization with sealed envelopes. Since the exercises
were different in the two groups, blinding was not possible, but those
who assessed the outcomes were blinded to group assignment. Each
participants was admitted after two primary assessment sessions.
Q-tip test, bladder sonography and complete urine examination
were performed during the first session. In addition, the ability
of pelvic floor contraction was determined and the frequency
and volume charts were given to the subjects to complete for the
following 3 days using a measured container (150 cc).

For the Behavioral Intervention group, the program was
comprised of urinary incontinence education, PFM exercise and
bladder training, The contents of the education program included
the causes, symptoms, diagnoses, and treatment of urinary
incontinence, the locations and functions of PFM, and methods

of PFM exercise and bladder training, The patients in this group

learned about the pelvic floor muscles during the determination
of the active and passive cones and examination of the strength of
the pelvic floor muscles, and then they were asked to contract the
pelvic floor muscles and hold for 10 seconds and then relax for 10
seconds, i.e., quick and hold’ contractions. The PFM exercise used
in the present study was employed by the previous study by Oh and
colleagues.'?

According to the literature, the most prevalent contraction
holding time was in the range of 4 to 30 seconds. This contraction-
relaxation was repeated 10 times a day during the first week, and
increased to 20, 30, and 40 times a day during the second, third,
and fourth weeks, respectively. The whole exercise procedure
was recorded on audiocassette tape or compact disc, and it was
emphasized to the patients to perform exercises in the four positions
(lying back, lying behind the stomach with feet together, standing,
and kneeling) two times daily by using pamphlet and audiocassette
tape. After 2 weeks of treatment, when pelvic muscles had become
stronger and the exercise regime was formed, the subjects were
encouraged to perform "stress strategy” and "urgency strategy’, that
is, they were instructed to contract pelvic muscles during activities
that commonly resulted in incontinence. For stress strategy, they
were instructed to contract pelvic muscles 3-4 times for 6-12 seconds
duration when making an effort like sneezing, laughing, or running
and lifting heavy objects. The contractions were to be performed at
the time of the activities or just before in order to make the relation
between the effort and the stronger pelvic muscle contraction. For
urgency strategy, instead of running to void as soon as they felt
the urge to urinate (which in turn, causes bladder pressure and
increases the chances of leakages), participants were told to sit down
(if possible), relax and contract pelvic muscles repeatedly to reduce
the urgency and detrusor muscle contraction. They tried not to void
until the sense of urge disappeared, after which they should urinate
normally.’® The bladder training method used in the present study
was explained by Oh and colleagues with the aim of extending the
voluntary voiding intervals gradually every week until the voiding
interval reached 3-4 hours."”

Vaginal cones are stainless steel devices with a plastic coating
and a nylon thread at their apex to facilitate their removal. A set of
6 cones with similar shape and volume was used, numbered from
1 to 6 and weighing 20, 30, 40, 50, 60, and 70 grams, respectively
(Weighted Mahbel Cones, Iran). Each patient started with
the heaviest cone that they could hold in their vagina with the
apex pointing toward the pelvic floor in a standing position. The
sensation of losing the cone induced involuntary contractions of the
pelvic floor musculature; the patient was then instructed to walk
and not to contract her pelvic floor musculature for one minute
and to report any sensation of losing the device; the number of that
particular cone was considered as the passive cone.”” The subject
was instructed to walk for 15 minutes twice a day with the passive
cone in her vagina without voluntarily contracting her pelvic floor
muscles. When the patient no longer felt the cone was falling from
her vagina, the next heaviest cone was used. This procedure was

continued for three months. The individual cone that the patient

& Oman Medical Specialty Board



Oman Medical Journal (2014) Vol. 29, No. 1:32-38

was able to keep in her vagina with voluntary contraction of the
pelvic floor muscles for a special time was identified as the active
cone, If the patient ended the passive phase with cone number 6,
she would start the active phase with the same number device. After
identifying the “active cone’, the patient was trained to perform 30
voluntary contractions of 5 seconds each, alternating with 5 seconds
of relaxation, twice a day, in a standing position.'* The patients were
evaluated every 2 weeks by the investigator to determine whether
they were using the vaginal cones correctly. The women from both
groups were monitored by telephone twice a week and attended the
hospital every 2 weeks to ensure the accuracy and consistency of the
method.

The information related to demographic characteristics (age,
age of marriage, life style, parity, number of previous cesareans,
menopause status, and menopause duration), and the result of
frequency and volume charts were evaluated before intervention.
The subjective changes in severity of stress urinary incontinence
(SUI) were measured by a questionnaire to determine the severity of
SUI, leakage index, frequency, and volume chart. The leakage index
was also assessed using Persian version of leakage index scale which
was evaluated in a study by BQ et al.'? This is a 5-point scale (5
always, 4 often, 3 sometimes, 2 seldom, 1 never) designed to assess
how often subjects experienced wet episodes in 8 special situations
(sneezing, coughing, laughing, walking, walking downhill, running,
jumping, and lifting) verified as the most predictable situations
to induce urine leakage. The mean was calculated as an index of
leakage frequency before and after treatment. The content validity
and the reliability has also been examined on a number of occasions
and during the present study (Cronbach=0.86-0.89). Urine
loss was evaluated using the 1-hour pad test with a standardized
bladder volume when 250 mL was introduced by catheter into the
bladder.'®” Pad weights were measured in grams with a valid digital
scale. An increase of up to 2 gin the pad test was considered normal.
Increases of 2 to 10 g were considered to be mild to moderate, 10
to 50 g severe, and above 50 g very severe.’ Pelvic floor muscle
function was evaluated according to the brink scale.’®'® The Brink
scale is a commonly used digital assessment of pelvic floor muscle
strength. The Brink assessment was performed by placing 2 fingers
vaginally during a single Kegel contraction. Brink scores consisted
of 3 separate 4-point rating scales for pressure, vertical finger
displacement, and duration.'®

For better evaluation of their effects, 2 questionnaires
of Incontinence Quality of Life (IQOL) and King's Health
Questionnaire (KHQ) were used for the evaluation of the quality
of life and its improvement. After treatment of UI, different
questionnaires have been suggested, and one of the most appropriate
is the incontinence quality of life (IQOL) which has been approved
for the Iranian population according to its validity and reliability.”
The Kings Health Questionnaire evaluates the impact of lower
urinary tract symptoms on women’s quality of life and comprises
21 questions divided into eight domains such as: general health
perception, incontinence impact, role limitations, physical and social

limitations, personal relationships, emotions, and sleep/energy.
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Each KHQ domain obtains a score and, therefore, there is no general
score, The scores range from 0 to 100 and the higher the score, the
poorer the quality of life.”' IQOL, KHQ, brink score, severity of
SUI, leakage index, and weight of active and passive cones were
determined before entering the study and were again determined 8
and 12 weeks after finishing the intervention in the two groups. The
specialist performing the initial and final evaluations and statistical
analyses were not informed about the type of intervention to which
the patients were allocated.

The data was analyzed using the SPSS software (version 13).
Chi-square, Fisher exact, Mann-Whitney, and Wilcoxone tests
were used for qualitative and quantitative variables with abnormal
distribution variables. Student ¢-test and Paired t-test were applied
for quantitative variables with normal distribution. A p-value of

<0.05 was considered statistically significant.

Results

A total of 60 women enrolled into this study considering the
inclusion criteria. Among them, 51 women completed the study with
25 cases in vaginal cones group and 26 in behavioral intervention
program group. The other 9 patients were excluded from the
study for different reasons such as irregular bleeding (2 patients),
the incidence of Candida infection (3 patients) in vaginal cones
group and 4 patients in the behavioral program group for failure to
participate in weekly follow-up or perform regular PFM exercise.

The data in Table 1 demonstrates that there was no statistically
significant difference in terms of age, BMI, parity, mode of delivery,
menopause status, educational status, duration of Ul, and other
basic characteristics between the two groups. Also as shown in
Table 2, the two groups did not indicate any statistical differences
according to basic severity of SUI, leakage index, urine leakage in
the 1-hour pad test, daytime urinary frequency, night time urinary
frequency, and the urinary incontinence during the seven days
before intervention. Decreased leakage rate on pad test was observed
in both groups after 8 and 12 weeks of intervention (p<0.001,
p<0.001). The changes in leakage rate on pad test in the behavioral
intervention group were higher than in the vaginal cones group
(p=0.008). Moreover, leakage index decreased significantly in both
groups after 8 and 12 weeks of intervention (p=0.001, p=0.001).
The changes in leakage index in the behavioral intervention group
were higher as compared to the vaginal cone group after 12 weeks
intervention (p=0.001). Although the severity of SUI decreased
significantly in both groups after 8 and 12 weeks of intervention
(p<0.001, p<0.001), there was no significant difference between the
two groups when they were compared in terms of the changes in
severity of SUT (p=0.2), as shown in Table 2.

The pelvic muscle strength before intervention included the
brink score. Weight of passive and active cones showed no significant
differences between the two groups. These variables showed a
significant improvement after 8 and 12 weeks of intervention in both
groups (p<0.001), but there were no significant differences between

the two groups in terms of improvement in these variables (Table
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3). The quality of life scores in terms of IQOL and KHQ scores  after 12 weeks of intervention. No significant difference was found
showed no significant differences between the two groups before ~ between the groups according to the improvement in different

intervention, although these scores showed significant improvement  scores. (Table 4)

Table 1: The demographic and SUI characteristics of the study population.

Variables Behavioral intervention Vaginal cones p-value
(n=26) (n=25)

Age (M + SD) 455+ 4.7 45.6 + 4.5 0.9

Menarche age (M + SD) 13.1+19 128+ 1.1 0.3

Marriage age (M + SD) 16.1 +2.7 159+ 2.0 0.8

BMI (M- SD) 256+ 2.2 248+ 2.6 0.3

Educational status n (%)

Basic literacy 16 (61) 13 (52) 0.6

High school literacy 6 (23) 7 (28)

University literacy 4(16) 5(20)

Occupation status n (%)

Yes 4(15) 7 (28) 0.3

No 22 (85) 18 (72)

Parity (M + SD) 32+12 35413 0.7

Type of delivery n (%)

Vaginal 18 (69) 13 (52) 0.4

cs 3(12) 5 (20)

CS+VD 5(19) 7 (28)

Instrumental VD 10 (38) 11 (44)

History of dystocia n (%) 14 (54) 15 (60) 0.6

Weight of heaviest child (M + SD) 3.7+0.8 3.6+09 0.7

Menopause status n (%)

Premenopause 10 (38) 7 (28) 0.6

Perimenopause 9(35) 10 (40)

Post-menopause 7 (27) 8(32)

Menopause duration (month) (M + SD) 14.5 + 6.8 162+ 7.4 0.6

The average number of glasses of water consumed per day (M + SD) 1.8+0.8 1.6 +0.7 0.5

The average number of cups of tea consumed per day (M + SD) 54+1.2 58+ 1.3 0.3

Duration of SUI (year) (M £ SD) 3.0+ 1.8 32+1.6 0.6

No. of urine leakage 3 days before intervention 1.7+£22 12+£19 0.4

Table 2: The characteristics of SUI and pelvic floor strength of the study population.

Variables Behavioral intervention (n=26) Vaginal cones (n=25)
Before After8  After 12  Before After 8 After 12 p-value
weeks weeks weeks weeks
Severity of SUI n(%)
Mild 6 (23) 12 (46)  17(65) 5 (20) 11 (44) 14 (56)  ‘Before=0.85
g’[(’der“ﬁ 14(54) 1039  7(27) 13(52) 10(40)  8(32) 8 w=0.86
evere
6 (23) 4(15) 2(8) 7 (28) 4 (16) 3(12) Ry
p value (Wilcoxon Test) p=0.02 p=0.02 p=0.04 p=0.04
Daytime urinary frequency (7 days)* 63+16 40+11 33+10 67+15 43+12 35+11  "Before=0.55
"8 w=0.65
Paired ¢ Test p=0.001  p=0.001 p=0.002  p=0.002  “12w=0.58
Nighttime urinary frequency (7 days) * 1.0+15 08+10 05+06 11+14 09+10 06+0.7 “Before=0.75
"8 w=0.80
Paired ¢ Test p=0.001  p=0.001 p=0.001  p=0.001  "12w=0.75
Urinary incontinence (7 days) * 12+13 10+07 05+05 14+15 10+10 0.8+0.7  "Before=0.64
"8 w=0.75
Paired t Test p=0.001  p=0.001 p=0.001  p=0.001  “12w=0.52
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Table 2: The characteristics of SUT and pelvic floor strength in the study population.

-continued
Variables Behavioral intervention (n=26) Vaginal cones (n=25) p-value
Before After 8  After 12  Before After 8 After 12
weeks weeks weeks weeks
Leakage index* 162+45 109+27 32+15 166+48 126+39 61+25  "Before=0.62
"8 w=0.08
Paired ¢ Test p<0.001  p<0.001 p<0.001  p<0.001  *12w=0.001
Urine leakage 358+6.8 214+39 128+38 361+71 265+62 195152 " Before=0.60
in pad test (gr) * "8 w=0.009
Paired ¢ Test p<0.001  p<0.001 p<0.001  p<0.001 "12 w=0.008
*Data were presented as means and standard deviations; § Chi- square Test; & Student t Test.
Table 3: The comparison of pelvic floor strength between the two groups.
Variables Behavioral intervention (n=26) Vaginal cones(n=25) p-value
Before After 8 After 12 Before After 8 After 12
weeks weeks weeks weeks
The brink score” 38+12 59+11  78+15 36+11 62+12 80+14  “Before=065
"8 w= 0.42
prvalue (Wilcoxon Test) p=0.001 p=0.001 "12 w= 045
Weight of active cone (gr) * 334 +56 47 £ 6.6 537+68 332+69 504+76 555+53  "Before=0.84
"8 w= 0.75
p-value (Wilcoxon Test) p=0.001 p=0.001 12 w= 0.72
Weight of passive cone (gr) * 234 +5.5 38 £6.0 405+75 252+77 389165 409178  "Before =0.82
"8 w= 0.64
p-value (Wilcoxon Tes) »=0.001 p=0.001 "12 w= 0.78

*Data were presented as means and standard deviations; @ Mann-Whitney.

Table 4: Comparison of IQOL and KHQ scores according to the domains of KHQ before and 12 weeks after treatment between the two

groups.
Variables Behavioral intervention (n=26) Vaginal cones (n=25) p-value
Before After 12 weeks Before After 12 weeks
IQOL 51.5 +21.8 67.5 + 183 50.7 + 18.5 62.5+10.2 $Before=0.45
p-value (Pair t Test) p<0.001 <0.001 p<0.001 p<0.001 12 w=0.37
Perception of health 39.2 +21.5 285 +21.3 404 +22.1 29 +21.5 " Before=0.66
p-value (Wilcoxon Test) p=0.02 p=0.02 p=0.01 p=0.01 "12w=0.31
Impact of incontinence 49.8 £324 23.2+16.5 50.0 + 31.9 24 +17.3 * Before=0.62
p-value (Wilcoxon Test) $<0.001 p<0.001 $<0.001 p<0.001 "12 w=0.73
Limitation of daily activities 39.5 +24.3 19.9 + 19.5 40.0 + 24.8 20 £19.8 * Before=0.58
p-value (Wilcoxon Test) <0.001 p<0.001 <0.001 <0.001 "12 w=0.72
Physical limitations 42.1+214 214 +24.3 42,5 +21.6 219 +23.8 " Before=0.54
p-value (Wilcoxon Test) p<0.001 <0.001 p<0.001 p<0.001 "12 w=0.73
Social limitations 258 +22.3 109 £ 11.7 26.0 + 22 11.1 £ 119 " Before=0.45
p-value (Wilcoxon Test) $<0.001 p<0.001 p<0.001 p<0.001 12 w=0.52
Personal relationships 15.5 £ 24.5 6.8+ 124 15.8 £ 24.9 7.0 +12.8 " Before=0.44
p-value (Wilcoxon Test) p=0.008 p=0.008 »=0.009 p=0.009 "12 w=0.32
Emotions 30.2 £ 29.5 18.5+19.0 28.5 + 19.0 18.9 + 19.8 * Before=0.74
p-value (Wilcoxon Test) p=0.001 p=0.001 p=0.005 p=0.005 "12 w=0.78
Sleep/disposition 245 +28.1 13.8 £ 15.1 244 + 283 14.0 £ 15.8 *Before=0.72
p-value (Wilcoxon Test) p=0.005 p»=0.005 p=0.008 p=0.008 12 w=0.67
Measures of severity 40.8 £29.8 22.5+19.8 41.1 £ 29.9 23 +£20.2 " Before=0.65
p-value (Wilcoxon Test) p=0.002 »=0.002 p=0.002 p=0.002 "12 w=0.77

*Data were presented as means and standard deviations; § Student t test; & Mann-Whitney test.

&5 Oman Medical Specialty Board



Oman Medical Journal (2014) Vol. 29, No. 1:32-38

Discussion

Although many studies have reported the effect of PEMT on any
kind of urinary incontinence, especially in young women and SUI
type,*>* in terms of comparing the effect of PEM alone with assisted
PEMT like vaginal weight cones, results are still controversial.**#’

This study was performed to compare the effectiveness of PEMT
in the form of a behavioral intervention program and assisted form
(vaginal cones) on stress urinary incontinence. As shown in the
present study, vaginal cones and behavioral intervention program
both have considerable effects on the treatment of mild-to-severe
stress urinary incontinence, which is comparable with some previous
studies.”>*>1%? However, the behavioral intervention program is
preferred over vaginal cones when these two methods of treatment
are compared in terms of leakage rate, leakage index, cost, and side
effects. Also, both methods were effective with the same efficacy in
improvement of quality of life related to urinary incontinence, in
agreement with previous studies.”****% The eflicacy of the behavioral
intervention program was evaluated in a few studies and the results
of the current study are in agreement with the findings of previous
studies.'*?**! Some previous studies evaluated the effectiveness of
pelvic floor exercises alone, pelvic floor exercises with biofeedback,
and vaginal cones or balloon and reported no significant difference
between the two groups in terms of the changes in the symptoms
of stress urinary incontinence.”’**?® The results of these studies
are in contrast to the present findings. Goode et al. in one study
reported that treatment with pelvic floor electrical stimulation did
not increase effectiveness of a comprehensive behavioral program
for women with stress incontinence.”

In the current study, the production of each set of vaginal cones
cost $40 vs. $5 in the behavioral intervention program group for
preparing instructional pamphlet and audiocassette tape or compact
disc. It appears that the behavioral intervention program is a more
cost-effective method in comparison to vaginal cones because it
had better or similar efficacy in some variables as the vaginal cones
but at a lower cost. Based on the present results, it seems that the
detection of pelvic floor muscles, performing the daily activities
as well as the exact follow-up, and encouraging the patients to
carry out specific strategies to change their lifestyle in a behavioral
program are more effective than performing exercises only with
a device that exactly identify the pelvic floor muscles. Also, five
cases in the vaginal cones group reported some side effects such as
Candida vaginitis and difficulty in using the devices. In general, the
patients’ full satisfaction was lower compared with the behavioral
intervention program group (70% vs. 50%).

The limitation of this study is that the analysis in this paper
was not done on an "intention to treat’ analysis for prevention
of bias. In the published CONSORT 2010, its explanatory
document reported that strict intention-to-treat analysis is often
hard to perform for two main reasons: missing outcomes for some
participants and non-adherence to the trial protocol.* In this study,
four patients were excluded due to non-adherence to the protocol

and five patients were omitted due to intervention withdrawal. The

term "modified intention-to-treat” is commonly used to explain an
analysis that excludes participants who did not adequately adhere
to the protocol, specifically those who did not receive a defined
minimum amount of the intervention, thus in present study, this

method was used for analysis.””
Conclusion

The present study concludes that vaginal cones and behavioral
intervention program both have significant effects on the treatment
of mild-to-severe stress urinary incontinence. However, based on the
results, the behavioral intervention program is preferred when these
two methods of treatment are compared in terms of effectiveness,

cost and side effects.
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