
Abstract. Background/Aim: Numerous risk factors have been
reported to influence the development of urinary incontinence
(UI). In this study, we took a closer look on the different forms
of UI and tried to identify differences in regard to potential risk
factors. Of special interest was the onset of UI symptoms and
its relation to menopausal status. Patients and Methods: This
was a hospital-based analysis of patients who presented with
urinary incontinence in the outpatient ward of a tertiary
hospital. The diagnosis of urinary incontinence was based on
the subjective complaints of patients. Data concerning
menopausal status, hormone replacement therapy, prior
hysterectomy were assessed. Results: The mean age was 53.8
years in the SUI group, 62.7 years in the MUI group and 66.1
years in the UUI group, respectively (p<0.001). The proportion
of patients with UUI was higher in the postmenopausal group,
whereas the proportion of SUI was higher in the premenopausal
group (p<0.001). The mean age in which complaints occurred
was significantly lower in the SUI group (45.4 years) compared
to the MUI (51.0 years) and UUI groups (54.7 years)
(p<0.001). There was no correlation between menopausal
status and onset of urinary incontinence (p=0.143). Conclusion:
Additional anamnestic information help further characterize the
different types of urinary incontinence that can lead to an
optimization of treatment options. Younger age and
premenopausal status were accompanied by milder forms of UI
while menopausal status itself had no influence on the onset of

UI symptoms indicating that age-related changes may lead to
different types of incontinence. 

Urinary incontinence (UI) is a common problem among
women. Up to 75% of women of varying age groups
experience UI, especially up to 33% of women suffering from
bothersome urgency urinary incontinence (UUI) (1). Some risk
factors have been reported to influence development of UI. It
has been associated with prior hysterectomy, but studies show
varying results regarding the association between the type of
hysterectomy and UI (2-5). Further important risk factors are
age, obstetric trauma and obesity. These risk factors may also
affect the development of UI (2, 6, 7). Vaginal delivery,
menopausal status, as well as hormone replacement therapy are
also known to influence lower urinary tract symptoms (8, 9). 

Even though several factors have been reported to be
associated with UI, published data about these factors are
inconsistent and comprehensive data about risk factors in
different subtypes of urinary incontinence are still lacking.
Hence, we aimed to identify risk factors for the development
of the different types of incontinence in a hospital-based
analysis. Of special interest was the onset of UI and its
relation to menopausal status. 

Patients and Methods
This was a hospital-based retrospective analysis of patients who
presented with urinary incontinence in the outpatient ward of the
University Hospital of Cologne between 2013 and 2018. The
diagnosis of urinary incontinence was based on the subjective
complaints of patients, rather than on urodynamic studies. The
complaints of patients were registered by using a modification of
the long version of the ICIQ questionnaire (10). The main difference
was that we omitted the categorization of extent of bothering after
each question. The questionnaire was explained in an interview by
the authors and a study nurse. Stress urinary incontinence (SUI) was
defined as the involuntary loss of urine when increasing the intra-
abdominal pressure by coughing, sneezing, or exercise. Urgency
urinary incontinence (UUI) was defined as involuntary loss of urine
without any control nearly immediately after the first feeling of
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urgency. Mixed urinary incontinence (MUI) was defined as
symptoms of both SUI and UUI. Data regarding menopausal status,
hormone therapy, prior incontinence surgery, and prior hysterectomy
were assessed according to the patients’ data sheets. 

Statistical analysis. Patient characteristics are described using
absolute numbers (percentage) or mean±standard deviation (SD),
as appropriate. Associations between two qualitative variables
were tested using Chi2-test or Fisher’s exact test, as appropriate.
A one-sided analysis of variance was performed for metric
variables. If the F-test was significant, a post-hoc-test was
performed. In homogenic variances the alpha-error was adjusted
with Bonferroni correction. All reported p-values are two sided
and values of p<0.05 were considered statistically significant.
Statistical analyses were performed using SPSS 25 (IBM Corp.,
Armonk, NY, USA). 

Results

In total, 620 patients with UI were included in this retrospective
analysis. Overall, 13.2% of patients presented with SUI, 70.5%
MUI and 16.3% presented with UUI, respectively. An overview
of patient characteristics is presented in Table I.

Patient age and distribution of UI types. The mean age of
the patients in was 62.1 years in the overall cohort. Within
the subgroups the mean age was 53.8 years in the SUI group,
62.7 years in the MUI group and 66.1 years in the UUI
group, respectively. The difference between the groups was
statistically significant (p<0.001).

Spontaneous delivery. About 10.8% of the patients were
nulliparous, whereas 62.2% had 1 or 2 spontaneous deliveries

and 26.9% had 3 or more spontaneous deliveries. There was
no significant correlation to the type of incontinence (p=0.648).

Menopausal status. Among all patients, 18.4% were pre- and
81.6% were postmenopausal. When we compared pre- and
postmenopausal patients the distribution of the three types of
incontinence was significantly different. The proportion of
patients with UUI was higher in the postmenopausal group,
whereas the proportion of SUI was higher in the
premenopausal group (p<0.001).

Prior hysterectomy. Overall, 50.2% of patients had a prior
hysterectomy in their medical history. The correlation
between prior hysterectomy and the type of incontinence was
statistically significant (p=0.003).

Hormone replacement therapy. In a subgroup analysis of
postmenopausal patients 38.5% received hormone
replacement therapy. There was no significant correlation
between hormone replacement therapy and incontinence
groups (p=0.950).

Patient age at onset of symptoms. We asked patients when
the first symptoms of incontinence began. The mean age in
which complaints began was significantly lower in the SUI
group (45.4 years) compared to the MUI (51.0 years) and
UUI group (54.7 years) (p<0.001) (Figures 1-3).

Onset of menopause. The mean age at the beginning of
menopause was 49.0 (±5.08) years in the overall cohort. The
difference between the groups was not significant (p=0.457). 
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Table I. Patient characteristics. 

Overall cohort SUI MUI UUI p-Value

Age (years) 62.1 (12.8) 53.8 (13.2) 62.7 (12.4) 66.1 (10.9) <0.001
Spontaneous delivery (%) 0.648

0 10.8 6.3 11.8 10.2
1-2 62.2 63.7 61.5 64.3
≥3 26.9 30.0 26.7 25.5

Menopausal status (%) <0.001
Premenopausal 18.4 46.3 15.3 8.9
Postmenopausal 81.6 53.7 70.5 91.1

Prior hysterectomy (%) 0.003
Yes 50.2 32.9 53.7 49.5
No 49.8 67.1 46.3 50.5

Subgroup analysis of 
postmenopausal patients

Age at menopause onset 49.0 (5.08) 49.2 (4.5) 48.8 (5.1) 49.5 (5.07) 0.457
Hormone replacement therapy (%) 0.950

Yes 38.5 36.4 38.6 39.1
No 61.5 63.6 61.4 60.9



Onset of symptoms in relation to menopausal status.
Furthermore, we analyzed the correlation between the
beginning of the menopause and the onset of the urinary
incontinence. There was no significant correlation between
the onset of incontinence and the menopausal status
(p=0.143) (Figure 4). 

Discussion

This study showed that age at presentation and at onset of UI
symptoms was significantly different in the different study
groups, whereas the onset of menopause and spontaneous
deliveries did not have any influence on the UI type.
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Figure 1. Onset of symptoms in patients presenting with stress urinary incontinence.

Figure 2. Onset of symptoms in patients presenting with mixed urinary incontinence.



For spontaneous vaginal delivery, the 15-year cumulative
incidence of pelvic floor disorders after first delivery have
been described as 34.3% for SUI (11). Other authors
described that vaginal delivery is associated with an almost
two-fold increase in the risk of long-term SUI and increased

risk of UUI (12). It has to be stressed out that all patients
included in the current analysis presented with UI and no
healthy control group was analyzed. In the past, previous
hysterectomy has been associated with UI, but studies show
varying results regarding the association between the type
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Figure 3. Onset of symptoms in patients presenting with urge urinary incontinence.

Figure 4. Onset of urinary incontinence in relation to postmenopausal status.



of hysterectomy and UI (2-5). Other authors did not find
any significant difference after hysterectomy compared to
controls in the prevalence or incidence proportions of UI
after 10 years follow-up (13).  In the current analysis prior
hysterectomy and types of incontinence showed a
significant correlation. The results are possibly influenced
by the age of patients. 

Menopause was reported to be another important risk
factor for developing UI. Especially UUI is more common
following menopause (14), whereas SUI is more prevalent
in the pre-menopause phase (15). Consistent with those
studies our results showed a higher proportion of patients
with UUI in the postmenopausal group and a higher
percentage of SUI patients in the premenopausal group.
Herein, the decreased expression level of estrogen receptor
is suggested to play a key role in premenopausal
development of SUI (15). Due to the fact that UUI appears
to increase simultaneously with the years of estrogen
deficiency (14), estrogen treatment has been supposed to
prevent or even decrease prevalence of incontinence in
elderly women. However, studies showed that a systematic
estrogen therapy can increase the incidence of UI and worsen
pre-existing incontinence (16-18). Neither the type of
hormones, nor the form of application or dose taken was of
any importance regarding the risk of developing UI (19). In
the current analysis we were not able to show a significant
correlation between the type of UI and patients with or
without hormone replacement therapy.

We also focused on the beginning of UI symptoms in
relation to menopause, but could not show any significant
differences between the groups of SUI, MUI and UUI. It
seems that menopausal status itself has an impact on the
type of incontinence, but not on the onset of UI symptoms.
Interestingly, the onset of UI symptoms occurred
significantly earlier in patients presenting with SUI
compared to patients with MUI or UUI, indicating that age-
related changes seem to contribute to the development of
different UI types, as a kind of ‘pathophysiological
continuum’. In that respect, we did not analyze the role of
an intact pelvic holding apparatus, especially a weakness
of the bladder-holding apparatus, that is the anterior vaginal
wall and the apical vaginal end. There is a causal relation
of pelvic organ prolapse urinary incontinence (20).
Therefore, with increasing age the development of pelvic
organ prolapse is more likely and may contribute to worsen
mild UI symptoms (SUI) to more severe symptoms (UUI
or MUI).

Strengths and limitation of the study. The retrospective
character has to be considered as a limitation of the study.
Nevertheless, the use of standardized validated questionnaires
and the high number of patients in this hospital-based study
has to be considered as a strength.

Conclusion

We were able to show that additional anamnestic information
helps further characterize the different types of urinary
incontinence and consequently lead to an optimization of
therapy options. Therefore, young and premenopausal
patients should be more precisely interviewed regarding
urinary loss while physical exercising or coughing/sneezing,
whereas elderly postmenopausal women should be asked for
involuntary loss of urine (means without being physically
active). It seems that age-related changes may contribute to
different types of incontinence so that further clinical
research is needed to evaluate factors that influence the onset
of UI in order to focus on suitable treatment options. 
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