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Urinary incontinence and risk factors
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SUMMARY

Obijective: Examining the effects of body mass index (BMI), parity, method of delivery, defects in
pelvic floor, diabetes mellitus on the types of incontinence in Urinary incontinence (Ul) cases.
Method: 230 Ul cases were evaluated in this study. Questions asked to the cases to determine the
age, parity and the type of incontinence. Incontinence was diagnosed with history. Additionally,
gynecological examination findings, fasting and postprandial blood glucose (FBG-PPG) and
hemoglobin Alc(HbAlc) levels were recorded.

Results: The average age was 49.63 + 10.68; gravida 4.21 + 2.68; parity 3.59 + 2.51. The average
BMI was determined as 29.86 + 4.25. In 94 (40.86%) of the patients had stress incontinence(SUI),
70 (30.43%) urge incontinence(UUI) and 66 (28.69%) mixed incontinence. Pelvic floor defects
was detected at 94(40.86%) of the cases. Whereas SUI was observed more prominently in juvenile
cases with low parity accompanied by anatomic pelvic deformity; the divergence disappears with
the introduction of no pelvic floor defect and with 5 or more instances of gestation and delivery. In
114 (49.56%) cases obesity + morbid obesity was existent. In this group, the types of incontinence
were similar; in 116 (51.44%) of the cases with normal weight, SUI was more prevalent. It was
observed that there was impaired fasting glucose(IFG) in 68 (29.56%) of cases impaired glucose
tolerance(IGT) in 49 (21.30%) of cases and diabetes mellitus in 35 (15.21%) of cases. In IGT
cases, SUI was more prevalent. UUI was observed more frequently than MUI and SUI in diabetes
cases; however the divergence didn’t bear any statistical significance (p>0.05).

Conclusion: SUI is prevalent in juvenile cases with IFG and IGT, low parity and delivery,
anatomic defects due to traumatic birth. The divergence disappears with advanced age, high parity
and delivery. MUI is observed with advanced age more frequently. UUI is observed more
frequently in advanced age patient with DM.
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INTRODUCTION

Urinary incontinence (Ul) is defined by the
International Continence Society (ICS) as:
“Involuntary loss of urine which is objec-
tively demonstrable and a social or hygien-
ic problem™. The hygienic problems and
embarrassment, social isolation, depression
caused by Ul has dire social effects and
therefore ICS included these factors within
the definition of urinary incontinence®®. Ul
is commonly a health issue regarding
women but it is also observed in men.
According to the findings of a research on
public based studies, Ul frequency was
4.8-58.4% among women and 1-34.1%
among men’. There are many causes
constituting a predisposition to urinary
incontinence. The main causes are gender,
advanced age, pregnancy, delivery, smok-
ing, obesity, constipation and other causes
that increase the abdominal pressure. Dia-
betes Mellitus (DM) is the most common
metabolic condition that accompanies Ul.
It is reported that prior to DM advance-
ment, impaired glucose tolerance (IGT)
increases the risk of vascular retention and
neuropathy which lead to incontinence®®.

This study aims to determine the effects of
age, BMI, pregnancy, birth, delivery
method, anatomic pelvic deformity,
diabetes, IGT and HbALlc levels on types
of incontinence through the study of 230

cases that consulted Izmir Aegean
Maternity and Gynecological Diseases
Research Training Hospital with Ul

complaints.

MATERIALS AND METHODS

Between 15 October 2009-31 January
2011, 8400 patients who applied to the
gynecology polyclinic were determined.
Among 1540 patients who were not
pregnant, married and older than 25, 345
of them had Ul complaints and these were
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taken under evaluation. Ul incidence was
determined as 22.40%.

The socio-demographic features (age, pari-
ty, delivery method) was determined by
the same researcher through face-to-face
interviews. Questions were asked to
ascertain the incontinence type with their
general medical queries and their
gynecological complaints. Written and
verbal consent was acquired for the cases
involved in the research. Among 345 with
Ul, 230 of the cases who fit our study
criteria constituted our research group. The
inclusion criteria was specified as being
older than 25 and married, not having un-
dergone urogynecologic operation or hys-
terectomy, having no genital malignancy
history, not having received radiotherapy
or chemotherapy, not having active genito-
urinary infections, not having prior Ul
diagnosis and not having taken medication
or medically treat cause Ul. The exclusion
criteria was determined to be such condi-
tions as being under 25 and unmarried,
being pregnant during any stage of the
study, not being willing to partake in the
research or avoiding communication. The
height, weight and abnormal gynecological
examination results were recorded. Besides
the existence of DM; FBG-PPG and
HbAlc measurements were taken, normal
and abnormal findings were recorded. BMI
was determined according to classifica-
tions by the World Health Organization.
FBG; blood samples taken after a mini-
mum of 8 hours of fasting were examined.
In accordance with American Diabetes
Association 2004 (ADA 2004) classifica-
tions, cases were examined under 3 catego-
ries as normal, IFG and DM. PPG was
determined by examining the 2 hour post-
prandial blood samples. Cases which
yielded 140-199 mg/dL blood sugar in 2
hour postprandial test results were referred
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to internal diseases ward for OGTT to
confirm IGT diagnosis.

Throughout the research “SUI” was
assumed as instances of women
experiencing involuntary escape of urine
during laughter, coughing, lifting heavy
objects, “UUI” was assumed as instances
of women unable to make it to the
bathroom in time and experiencing
involuntary escape of urine. MUI was
assumed as the presence of both UUI and
SUI symptoms. The abnormal examination
results were defined without scaling
as“cystocele”,“rectocele”, “cystorectocele*

and “uterine prolapse”.

Normal distribution and homogenity of
variance was examined by kolmogrov
simirnov test and levene test for quantita-
tive data. Parametric tasts were used in the
analysis parametric data had normal distri-
bution. Otherwise, non-parametric tests
were used. Independent t-test, one-way
anova, tukey, games-howell tests were
used in binary comparison of independent
groups, comparisons between multiple
groups, difference between groups with
homogenous variance and difference be-
tween groups with nonhomogenous vari-
ance, respectively. For nonparametric
methods; Mann-Whitney U, Kruskal-
Wallis H, nonparametric Tukey tests were
used in comparison of independent groups,
comparisons between multiple groups and
difference between groups respectively.
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median, standard deviation and minimum-
maximum values. Categorical data were
expressed as n(number) and percentage
(%). Results were represented at 95%
confidence level and p-value <0.05 was
considered significant.

RESULTS

It was determined that in 230 Ul diagnosed
cases the age range was 25-80 and average
age was 49.63 £ 10.68; average gravida
was 4.21 + 2.68 and average parity was
3.59 + 2.51. Medial BMI fell onto the up-
per-limit of overweight by 29.86 + 4.25
(Table 1).

Table 1: Mean age, gravidity, parity, BMI of
the cases.

Age Gravida Parity BMI
49.63+10.68  4.21+2.68 3.59+£2.51 29.86+4.25

Mean
SUI constituted the most commonly de-
tected incontinence type with 90 (40.87%)
cases. This was respectively followed by
UUI with 70 (30.43%) cases and MUI with
66 (28.69%) cases (Table 2). In our study,
the average age of cases were 51.44 for
MUI; 50.80 for UUI and 47.49 for SUI.
We found the average age for MUI and
UUI to be higher than that of SUI with
statistical relevance (p<0.05). Whereas, in
cases under 30 years of age and between
the ages of 30-50 with incontinence high-
est incidences of SUI was observed; in
cases above 50 UUI and MUI was ob-
served more frequently and this increase

Chi-square and fisher exact tests are used  pears statistical significance  (p<0.05)
in the comparison of categorical data. (Table 2).

Quantitative data were represented as,

Table 2: Distribution of the incontinence types by age.

Age Mixed n (%) Stress n (%) Urge n (%) p value

<30 3(33.33) 4 (44.44) 2 (22.22) nd

30-50 27 (22.88) 61 (51.69) 30 (25.42) nd

>50 36 (34.95) 29 (28.15) 38 (36.89) <0,05
Total 66 (28.69) 94 (40.87) 70 (30.43)

Table 3. Mean of the body mass index on the
type of incontinence.

Mixed
29.56+4.48 29.81+4.35 30.22+3.91 nd

Stress Urge p value

Mean of
VKI

The average BMI for the patients was de-
termined as 29.86 + 4.25. No relevant di-
vergence in terms of incontinence types
were found in obese + morbid obese group
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which make up of 49.56% of all cases with
114 cases (p>0.05) (Table 3). However,
SUI incidence was much higher in 116
(50.43%) normal weight cases with statis-
tical significance (p<0.05).No statistically
relevant divergence was determined be-
tween parity and gravida averages and
incontinence types (p>0.05). SUI inci-
dences were higher in those who gave 1-2
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or 3-4 births with statistical significance
(p<0.05); whereas the distribution of in-
continence types among those who gave
birth 5 or more times was similar (Table
4).
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Table 4. The relationship between the number of parity and types of incontinence.

Parity (n) Mixed n (%) Stress n (%) Urge n (%) p value
0 0 2 (40.00) 3(60.00) nd
1-2 23 (25.55) 42 (46.66) 25 (27.77) nd
3-4 28 (32.55) 33 (38.37) 25 (29.06) nd
>5 15 (30.61) 17 (34.69) 17 (34.69) nd

In 211 (91.73%) of cases the method of
birth was normal vaginal birth and in 14
(6.08%) the method was caesarean section.
Both in vaginal and caesarean section
births SUI incidences were higher than
MUI and UUI, yet this divergence was not
statistically significant. Looking at the
gynecological examinations of the cases,
while in 136 (59.13%) of the cases the

pelvic floor was evaluated as normal; in 94
(40.87%) of the cases, anatomic defects as
cystocele in 51 (22.17%), rectocele in 4
(1.73%), cystorectocele in 34 (14.78%),
uterine prolapse in 5 (2.17%) was detected.
Cystocele constituted the majority of ana-
tomic defects. SUI incidences were higher
in cases with cystocele with statistical sig-
nificance (p<0.05) (Table 5).

Table 5. The relationships between incontinence types and fasting and postprandial glucose

levels and the presence of cystocele.

Mixed n (%) Stressn (%) Urge n (%)

FBG
Normal 35 (27.55) 56 (44.09) 36 (28.34)
IFG 20 (29.41) 27 (39.70) 21 (30.88)
PBG
Normal 43 (27.38) 64 (40.76) 50 (31.84)
IGT 16 (32.65) 21 (42.85) 12 (24.48)
The presence of cystocele
Positive 12 (18.18) 31 (32.97) 13 (18.57)
Negative | 54 (81.82) 63 (67.03) 57 (81.43)
Normal vaginal birth 63 (29.16) 88 (40.74) 65 (30.09)
Caesarean section 3(21.42) 6 (42.85) 5 (35.71)
Incontinence types 66 (28.69) 94 (40.86%) 70 (30.43%)
Incontinence types at diabetic cases 11 (31.42) 11 (31.42) 13 (37.14)

It was determined that the average FBG of
230 cases was 107.31 mg/dL; the average
PPG was 134.78 mg/dL and HbAlc aver-
age was 6.41 (Table 6).

Table 6. The mean oft he blood glucose and
HbAlc.

FBG PBG HbAlc
Mean 107.31 134.78 6.41

Among 230 cases that formed our research
group, 127 (55.21%) of them had normal
FBG, 157 (68.26%) of them had normal
PPG measurements. On the other hand, in
68 (29.56%) cases IFG, in 49 (21.30%)
cases IGT and in 35 (15.21%) cases DM
was detected. In our research, FBG

CM]J

average was higher in MUI with 112.41
mg/dL than in SUI (103.35 mg/dL) and
UUI (107.83 mg/dL) but this divergence
did not bear statistical significance
(p>0.05). SUI incidences were determined
to be higher in IFG cases, yet this
divergence did not bear statistical
significance (p>0.05) (Table 5). PPG
averages of cases were; 145 mg/dL in
MUI, 130 mg/dL in SUI, 131 mg/dL in
UUI; however this divergence was not
determined to be statistically relevant
(p>0.05). Stress incontinence incidences
were higher in patients with IGT but the
divergence is not statistically significant
(p>0.05) (Table 5).
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In cases with DM, UUI incidences were
higher than that of MUI and SUI, yet this
divergence did not bear any statistical
significance (p>0.05). The average HbAlc
of 230 cases was determined as 6.41 + 1.08
and this value is higher than the normal
range (4-6) of HbAlc (Table 6). HbAlc
levels in MUI cases were higher compared
to SUI and UUI cases with statistical
significance (p<0.05).

DISCUSSION

We determined the Ul incidence as
22.40% in our research group. Examining
the Ul type dispersion, it is observed that
in 94 (40.86%) of the cases SUI, in 70
(30.4%) of the cases UUI, in 66 (28.7%) of
the cases MUI was detected. The most
common incontinence type was determined
to be SUI and this concurred with the
literature™®. Kok et al® report the
incidences of Ul in a group of 229 women
over the age of 20 as 37.1%; SUI 40.0%;
MUI 36.5%; UUI 15.3% as the results of
their study.

SUI incidences were found to be higher in
cases with incontinence under the age of
30 and between the ages 30-50. In ages 50
and up, UUI and MUI incidences were
observed to be higher. Minassian et al.* in
their study, report that SUI prevalence
peeks in the 4. decade; whereas UUI and
MUI prevalence peeks after the 6. decade.

The average BMI of all the cases in our
study was determined to be 29.86 + 4.25.
114 (49.56%) of the cases was in the obese
+ morbid obese category. It is reported that
Ul risk is increased with obesity and
continence is significantly related to
BMIlO'lz.

Gynecological examination of 136
(59.13%) cases yielded normal results.
Among cases with pelvic anatomic defects;
the most prevalent defect was cystocele
and among those patients with cystocele
and incontinence; SUI was observed in 31
(33.33%) of them. The positive relevance
between cystocele and SUI was found to
be statistically significant and the result is
in accordance with the literature.
(p<0.05)"".

The loss in the support of urethra and
cervix vesicae can be affiliated with the
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loss (for example a paravaginal defect) or
the loosening of (for example the change
in type, amount or quality of collagen in
levator fascia) endopelvic fascia, as well as
the denervation with tonus loss in the
levitor ani muscles (for example instances
associated with delivery trauma on the
vagina)'®Y’. When the vaginal biopsies
taken from the periurethral areas of women
with and without premenopausal stress
incontinence, it was shown that in the SUI
group collagen amounts were less and
there were changes in the type 1/3 rate and
reduction in the collagen cross linking®®.
1.30% (3/230) of the patients in our
research group did not have a pregnancy
history. Approximately half of the cases
with 1-2 or 3-4 pregnancies had SUI. After
5 pregnancies, the divergence disappeared
and 3 incontinence types were distributed
similarly. The prominent prevalence of
SUI in patients who were pregnant 1 or 2
times, leads to the reasoning that the
factors that cause the deficiencies occur in
the first pregnancy and progresses
irreversibly. Parazzini et al.® in their
research about incontinence types aimed
especially at determining incontinence
types in women who went through
caesarean section, report that the SUI rate
was 9% in the period following caesarean
section delivery. This result supports the
theory that full-term pregnancy alone can
be the cause for Ul. Vikki et al.? in their
polycentric study involving 1004 cases,
studying the effects of full-term pregnancy
and delivery method on urinary and fecal
incontinence, report that pregnancy alone
can increase the risk of Ul and fecal
incontinence; yet comparing c-section and
vaginal delivery, they reported that c-
section does not reduce the risk of Ul
compared to vaginal delivery.

The 230 cases with incontinence in our
study, has an average FBG of 107.31;
average PPG of 134.78 which are values
above normal. High FBG values were
detected in 103 (44.78%) of the cases and
high PPG values were detected in 73
(31.73%) of the cases. The highest FBG,
PPGE, HbAlc average was observed in
MUI. The highness in HbAlc is
statistically relevant as well and this result
leads to the reasoning that long term bad
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glycemic control, deterioration in detrusor
functions affiliated with microvascular
injury and neural innervation defects set
ground for MUI. Jeanette et al.* detected
Type 2 DM in 17% and IFG in 11% of the
the incontinence cases. While the SUI and
UUI prevalence in normoglycemic cases
were 16.8%; they detected similar high
rates in Type 2 DM cases with 35.4% and
IFG cases with 33.4% of incontinence
cases. Compared to non-diabetic cases, in
diabetic and pre-diabetic cases Ul
prevalence is 3 times higher in UUI and 2
times higher in SUI.

In 15.21% of the cases DM was existent
and the incontinence types in these cases
were monitored in similar rates. DM is an
independent risk factor for Ul and
increases the Ul risk 2.5-fold™.

In conclusion; the Ul incidence in our
research group is 22.40% and the most
prevalent Ul type is SUI with 40.86%.
While in the presence of predisposing
factors such as young age, pelvic anatomic
defects, first pregnancy and delivery SUI is
predominant; in cases with advanced age,
without pelvic floor defects, 5 or more
pregnancies and deliveries this divergence
disappears. The predominance of SUI in
first pregnancies, the etiology of which
being pelvic floor deficiency, supports the
hypothesis that suggests pregnancy can
constitute a risk factor independent from
delivery. Additionally, the prominent
prevalence of SUI in cases with 1 or 2
pregnancies, leads to the reasoning that the
factors which cause the deficiencies occur
in the first pregnancy and progresses
irreversibly. However, new studies are
required to thoroughly shed light on
pregnancy pelvic relaxation mechanism
(collagen amount, nerve denervation etc.).

In incontinent cases, high levels of FBG in
103 (44.8%) and high levels of PPG in 73
(31.7%) were detected. The highest FBG,
PPG, HbAlc average was observed in
MUI. No  statistically  significant
divergence in terms of incontinence types
was observed in incontinent patients with
IFG, IGT and DM.

Ul is a health problem that reduces the life
quality of women and limits social life. It
is also a big financial burden for the
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national economy in effective treatment
cost analysis. Therefore, it is important for
studies directed at understanding the
causes and results of urinary incontinence
to become more widespread and it is
crucial that preventative-protective health
care systems are improved.
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