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Abstract

Purpose/introduction  Urinary incontinence (UI) affects
some 20 % of community-dwelling older people and
30-60 % of people in institutional care. Ul is known as an
independent predictor of falls, and likely impacts fracture
rates. The aim of the study was to measure the prevalence
of Ul in a typical fragility fracture population, to evaluate
the relationship of UI with functional disability in the post-
acute setting.

Methods Our study is a retrospective cross-sectional
study of patients admitted to rehabilitation setting after
inpatient hospital management for a fragility fracture. We
included all consecutively admitted fragility fracture
patients aged over 65. All patients underwent standard
clinical examination and Geriatric Assessment. We asses-
sed Ul using a two-stage process with a six-item UI
screening questionnaire followed by an interview.

Results 1,857 (80.7 % female) patients were available for
analysis, mean age was 81.7 years. Ul was identified in
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59.2 % of all fragility fracture patients, and was more
prevalent in females. Patients suffering from UI differed
significantly in almost all measured functional and cogni-
tive tests, with increased dependency/lower ADL scores,
increased rates of immobility, and higher rates of cognitive
dysfunction and depression.

Conclusion This study confirms the high prevalence of
UI in older fragility fracture patients, and the association
between Ul and functional impairments. The diagnostic
work-up and treatment of patients should be focused on the
special needs of these older patients. More efforts are
needed to increase awareness about prevalence and con-
sequences of Ul among older fragility fracture patients.

Keywords Fragility fracture - Urinary incontinence -
Disability - Older - Geriatric assessment

Introduction

Fragility fractures are a major health care problem world-
wide. Due to increasing life expectancy and other associ-
ated demographic changes, the incidence of fractures and
post fracture disability appear certain to increase [1]. Most
clinical outcome studies on fragility fractures are focused
on older hip fracture patients, and describe poor outcomes
including up to 30 % 1-year mortality after fracture [2].
Furthermore, older hip fracture patients undergo dramatic
changes in their overall functional status and independence
in many daily activities including incontinence [3]. Urinary
incontinence (UI) affects some 20 % of community-
dwelling older people and 30-60 % of people in institu-
tional care [4-6]. Ul remains an underreported problem,
despite its enormous impact on quality of life and associ-
ated morbidity [7, 8], and the majority of the patients with
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urinary incontinence either do not present for care, cope in
silence or do not receive effective treatment [9, 10].

Fragility fractures are predominantly caused by falls,
and falls are highly prevalent, with 30 % of adults aged
over 65 years suffering fall every year and 8-9 % of older
adults admitted to a hospital each year due to a fall [11-
13]. UI is well known as an independent risk factor for
falls. A meta-analysis of nine studies investigating falls and
UI in community-dwelling older people showed a signifi-
cant increase in the risk of falls in the presence of UI [14].
This correlation between Ul and falls is not only known in
community-dwelling older people, it is even stronger in
older people living in institutional care units [15]. Despite
the impact of UI upon the risk and consequences of falls,
continence care is often overlooked in the management of
specific diseases where it could be particularly relevant.

UI assessment is essential part of post fracture man-
agement aimed and secondary fall and fracture prevention.
The use of a multidimensional clinically based UI assess-
ment offers an adequate diagnostic tool for identification of
conditions that might contribute to and aggravate inconti-
nence, and can facilitate proper Ul diagnosis and man-
agement in older adults [16-20]. Clinical practice
guidelines and experts in Ul recommend using history,
targeted physical examination, urinalysis, determination of
postvoid residual bladder volume and bladder diaries of up
to 3 days in the initial assessment of UI symptoms [16-20].

We performed a cross-sectional study of recently hos-
pitalized older fragility fracture patients, using routinely
collected data from a standardized multidimensional geri-
atric assessment. The aim of our study was to evaluate the
prevalence of Ul symptoms in this cohort, to assess the
correlation of UI with measures of functional and cognitive
status, and to discuss the potential impact of Ul on diag-
nostic and therapeutic management.

Patients and methods
Study design

The present study is a retrospective cross-sectional study
with data collected between 2005 and 2011 at the
Department for Geriatrics and Internal Medicine at the
hospital of Hochzirl, Austria. This is a post-acute care
Geriatric Evaluation and Management Unit (GEMU)
aimed at providing rehabilitative and restorative services as
“a ward that admits frail older inpatients for a process of
multidisciplinary assessment, review and therapy” [21].
We included all patients with fragility fractures who were
consecutively admitted to our department from trauma
wards in our district. Due to the high age of our study
population and our special setting for older patients with
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functional disabilities, we considered all fractures as fra-
gility fractures. Based on the literature, osteoporosis is the
most common condition contributing to 95 % of fractures
in patients aged over 75 years and 80-90 % of fractures in
patients aged between 60 and 74 years who are hospital-
ized for treatment of a fracture [22]. A fragility fracture is
defined as a fracture caused by injury that would be
insufficient to fracture a normal bone: the result of reduced
compressive and/or torsional strength of bone as we can
expect in older patients with osteoporotic bones and
functional disabilities.

All patients underwent standard clinical examination
and a Geriatric Assessment including a specialized
assessment for urinary incontinence on the second day after
admission to our hospital. Patients who were not able to
perform the tests of the Geriatric Assessment (e.g., patients
with life-threatening conditions or severe cognitive
impairment) were not included in the evaluation. Each
specific assessment tests was performed by a nurse spe-
cialized in geriatric assessment and urinary incontinence.

No institutional review and approval was necessary in
light of the clinical origin of the data, its retrospective
analysis, and use of de-identified patient data.

Study population

We included all in-hospital, post-acute fragility fracture
patients aged over 65 from December 2005 to December
2011. A total of 1,857 patients were available for analysis,
with a mean age of 81.7 & 6.7 years; 80.7 % of the cohort
was female. Based on the International Classification of
Disease (ICD-10), we split the study group into 8 sub-
groups regarding the anatomical location of the fractures: 1
(hip); 2 (humerus); 3 (pelvis); 4 (vertebral); 5 (trunk); 6
(wrist); 7 (lower limb); 8 (unspecified fracture). All patient
characteristics are presented in Table 2.

Data collection
Urinary incontinence

We assessed urinary incontinence using a two-stage pro-
cess. As a first step, a non-validated questionnaire for
screening Ul symptoms with six items was used (Fig. 1)
[23]. UI symptom assessments, such as questionnaires have
been validated for use in clinical and research settings [24].
However, the evidence level of all kind of questionnaires is
low (Evidence rating C) [25]. The questionnaire, that we
used, is already recommended by the Austrian Society of
Gerontology and Geriatrics and the Austrian Society of
Continence [26]. For purposes of the present study, patients
suffered from Ul symptoms if they responded “Yes”
(1 point) to more than one question or if they had an
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Fig. 1 Questionnaire for
screening Ul symptoms

7 No (0)

No (0)

7 No (0)

1 No (0)

1 No (0)

No (0)

1. Do you need to urinate more often than previously (more than 7 times during the day and

more than 1 times during the night)?

[ Yes (1)

2. Do you occasionally experience a sudden, strong need to urinate?

Yes (1)

3. Do you spontaneously leak urine when you don’t want to?

1 Yes (1)

4. Do you leak urine when you cough, sneeze or laugh?

11 Yes (1)

5. How much do you suffer from /are you bothered by/ your incontinence problem?

1 Yes (1)

6. Indwelling catheter?

1 Yes (6)

indwelling urinary catheter (6 points) at the time of
investigation. A maximum score of 6 points was possible.
For all patients with a Ul questionnaire score >1, a spe-
cialized nurse performed an individual interview to classify
the patients as incontinent or not. Urinary incontinence was
defined as the complaint of any involuntary loss of urine
[27].

Patients using indwelling, intermittent or condom cath-
eters were classified as incontinent [28].

Activities of daily living

Overall functional status was assessed using the Barthel
Index (BI) [29]. Bl is used to measure performance in basic
activities of daily living by documenting the presence or
absence of fecal or urinary incontinence, help needed with
grooming, toilet use, feeding, transfers (e.g., from bed to
chair), walking, dressing, climbing stairs and bathing. The
maximum score of 100 points indicates a fully independent
patient. Data were provided by nursing staff, after
observing the patient for 24 h. This score has been vali-
dated for post fracture assessment of hip fracture patients
[30] with a score >80 indicating that a patient with ade-
quate function for independence in the community [31].

Cognition and depression

Cognitive function was assessed using the Mini-Mental
State Examination (MMSE). MMSE is a validated and
common screening instrument for cognitive impairment
[32]. Patients with a MMSE score <27 were defined as
cognitive impaired. We applied the geriatric depression
scale (GDS) to screen for depressive disorders (short

version) [33]. The short version contains 15 items, >5
positive answers are indicative of depression [33].

Mobility and risk of falls

Mobility was assessed using the Timed Up&Go (TUG)
test. The TUG is a validated tool to determine impairments
of mobility, gait and gait speed [34] based the time it takes
the participant to stand up from a chair, walk 3 m, turn,
walk back to the chair and sit down. The TUG test of >20 s
is a simple indicator of an older adult’s impaired functional
mobility [30]. Patients who were not able to perform the
TUG were classified as immobile. Furthermore, muscle
strength was assessed by measuring the grip strength using
a vigorimeter. Hand grip strength is strongly correlated
with lower extremity muscle power, knee extension torque
and calf cross-sectional muscle area [35]. The cut off as a
marker for sarcopenia is <30 kg in men and <20 kg in
women [36].

Nutrition

Nutritional status was assessed by the body mass index
(BMI) and the mini nutritional assessment (MNA) [37].
MNA score allows for the identification of older adults
with inadequate nutritional status, including those at risk of
malnutrition and those who are malnourished. Patients with
a MNA score <17.5 points were classified as malnourished.

Pain and sensory impairments

Pain was assessed using a visual analog scale (VAS),
scored from O (no pain) to 10. A score of >3 was
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considered significant. Vision was assessed using an eye
chart. A visual acuity of <20 % was evaluated as clinical
relevant. Hearing impairment is assessed informally during
the interview, and identified if patients endorse any prob-
lems understanding a face-to-face conversation held in an
adequate loudness.

Statistical analysis

Statistical analysis was conducted using SPSS version 20.0
(2011). Metric scaled data are reported as arithmetic
mean =+ standard deviation and categorical data as abso-
lute frequency and percentage distribution. Non-parametric
statistics (Mann—Whitney U test) were used since nor-
mality assumptions were not met for most of the outcome
variables. Group effect and main condition effects were
tested for significance by the Mann—Whitney U test. The
Chi-square test for independence was used to determine a
possible relationship between two categorical variables.
The significance level was defined by p < 0.05.

Multivariate logistic regression analysis was performed
to identify the association of fracture location with the
presence of Ul Bivariate analyses were based on logistic
regression to generate odds ratios (OR) and 95 % confi-
dence intervals (CI). The dependent variable for these
analyses was Ul Independent variables were gender, age,
ADL, MMSE, GDS, TUG, grip strength, MNA and sensory
impairments.

Results

We analyzed the data of 1,857 patients with a mean age of
81.7 £ 7 years, 80.7 % were female. All patient‘s char-
acteristics are presented in Table 1. More than 50 % of the
patients sustained a hip fracture. In comparison to the
group of non-hip fracture patients, hip fracture patients
were significant older (p < 0.001), had a significant lower
ADL score (p < 0.001), more gait disabilities, longer TUG
times (p < 0.001) and a higher prevalence of immobility
(p < 0.001). Cognitive impairment (p < 0.012), malnutri-
tion (p < 0.028) and sensory impairments (p < 0.001)
were also significantly higher in hip fracture patients. No
significant difference was observed regarding GDS, grip
strength, pain and length of stay.

UI was present in 59.2 % of all fragility fracture patients
(Table 2). 27.4 % (n = 508) had no positive items on the
questionnaire, and were classified as continent. 16.7 %
(n = 310) had an indwelling catheter and were classified as
incontinent. 18.7 % (n = 347) of the patients were not able
to answer the screening questionnaire; 46.7 % (n = 162)
of were subsequently classified as urinary incontinent,
following the individual interview by the specialized nurse.
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Among the group of patients with only one positive item in
the questionnaire after the individual interview, 68.7 %
(n = 147) were classified as suffering from Ul Ul was
more frequently identified in female patients (61.1 vs.
51.5 %), and the prevalence was strongly correlated with
age. In the youngest age group (65-69 years) Ul preva-
lence was 40.9 %, increasing to 68.9 % in the oldest group
(90 years and older). After adjustment for sex, age, ADL,
MMSE, GDS, TUG, grip strength, MNA and sensory
impairments fracture location had no significant associa-
tion with UI (p = 0.230).

UI in fragility fracture patients was significantly asso-
ciated with additional functional impairments. Except for
visual impairment, patients suffering from UI differed
significantly in all other measured functional tests
(Table 3). Only 12.3 % of the patients with UI remained
independent with an ADL > 80, compared to 26.5 % in the
group without UI (p < 0.001). Significant cognitive dys-
function was higher in UI patients (62.1 vs. 45.9 %,
p < 0.001). Furthermore, GDS scores consistent with
depression were present in 25.1 % of UI patients compared
to 13.2 % without UI (p < 0.001). Mobility was also sig-
nificantly reduced in patients with UI, with high rates of
immobility seen in the UI group (194 vs. 6.4 %,
p < 0.001), and a TUG of more than 20 s frequent in both
groups (90.4 vs. 87.2 %, p = 0.041).

Discussion

Our trial investigated 1,857 older patients with fragility
fractures, urinary incontinence and the association with
further functional impairments in the setting of a GEMU.
It is the first study that includes not only hip fractures but
also all fragility fractures independent of fracture loca-
tion. However, hip fracture patients remained the largest
fracture location subgroup with more than 1,089 (58.6 %).
The overall prevalence of UI was 59.2 % and did not
differ significantly within the fracture location groups. In
comparison to other relevant trials, we found a higher
prevalence of Ul in this cohort. Sorbye et al. described a
prevalence of Ul of 49 % in hip fracture patients, and
Palmer MH et al. noted a prevalence of 21.6 % in female
hip fracture patients [28, 38]. Interestingly, Sran descri-
bed a similar or even higher prevalence of urinary
incontinence in women with osteoporosis [39]. In his
cohort, 76 % of female patients with osteoporosis repor-
ted some symptoms of urinary incontinence. Ul is com-
mon and affects 15-30 % of older individuals in the
community and half of clients in home care programs, but
Ul symptoms are generally underreported and the condi-
tion is surely underdiagnosed [39, 40]. The prevalence of
Ul increases in both men and women with age and
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Table 2 Prevalence of urinary incontinence

Yes No

All (n = 1,857)

Sex
Female (n = 1,498)
Male (n = 359)

Age group (years)
65-69 (n = 110)
70-74 (n = 174)
75-79 (n = 382)
80-84 (n = 479)
85-89 (n = 487)
>90 (n = 225)

Fracture location
Hip (n = 1,089)
Non-hip (n = 768)
Humerus (n = 165)
Pelvis (n = 207)

59.2 % (n = 1,100) 40.8 % (n = 757)

61.1 % (n = 915)
51.5 % (n = 185)

38.9 % (n = 583)
485 % (n = 174)

40.9 % (n = 45)
48.9 % (n = 85)
54.2 % (n = 207)
61.4 % (n = 294)
64.5 % (n = 314)
68.9 % (n = 155)

59.1 % (n = 65)
51.1 % (n = 89)
458 % (n = 175)
38.6 % (n = 185)
35.5 % (n = 173)
31.1 % (n = 70)

60.6 % (n = 660)
57.3 % (n = 440)
53.7 % (n = 87)

61.4 % (n = 127)

39.4 % (n = 429)
42.7 % (n = 328)
473 % (n = 78)
38.6 % (n = 80)

Vertebral (n = 100) 61 % (n = 61) 39 % (n = 39)
Trunk (n = 64) 62.5 % (n = 40) 375 % (n = 24)
Wrist (n = 42) 69 % (n = 29) 31 % (n = 13)
Lower limb (n = 182) 50 % (n = 91) 50 % (n = 91)
Uf (n = 8) 62.5 % (n=15) 37.5 % (n = 3)

reached a prevalence of nearly 70 % in the oldest group in
our study population.

The higher prevalence of Ul among our study popula-
tion may be due to a number of factors. First, we likely had
increased clinical detection resulting from the use of formal
UI screening protocol (the standardized questionnaire fol-
lowed by an individual interview). Second, Ul may be
more common after sustaining a fragility fracture, due to
increased functional impairments, delirium and more pain.
Our study also found a much higher prevalence of Ul in
men, around 51.5 %, in contrast to other cohorts. Kwong
et al. reported a prevalence of 14.8 % in men aged
>70 years up to 26.3 % in men aged 85-89 years [41]. As
in our study, Kwong et al. found a highly significant
association with lower functionality after adjusting for age,
comorbidities, prostate cancer and enlarged prostate Ul
[41]. Fragility fracture patients are commonly highly
comorbid and functionally impaired, and our high preva-
lence in men seems to be reasonable in light of this.

Fracture location itself does not play a major role in
terms of predicting Ul Historically, trials on fragility
fractures were mainly focused on hip and vertebral frac-
tures. More recent studies show that non-hip and non-
vertebral fragility fractures are associated with increased
excess mortality, risk of subsequent fractures and poor
functional outcome [42, 43]. The fragility fracture may
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Table 3 Correlation of urinary incontinence and functional
impairments

Incontinence  Continence p value
Age (years) 82.6 £ 6.7 80.4 £ 7.2 <0.001
Sex (female) 83.2 % 77 % 0.001
ADL 56.8 £20.7 70.6 £162 <0.001
ADL < 80 87.7 % 73.5 % <0.001
MMSE 255+4 269 £ 3.2 <0.001
MMSE < 27 62.1 % 459 % <0.001
GDS 44 £24 34+23 <0.001
GDS > 5 25.1 % 132 % <0.001
TUG 583 £434 415 +£308 <0.001
TUG > 20 90.4 % 87.2 % 0.041
Immobility (yes) 194 % 6.4 % <0.001
Grip strength® 175 £19.2 223 +£229 <0.001
Strength <20/30 kg 53.1 % 46.1 % 0.003
Using walking aid (yes) 91.3 % 82.8 % 0.039
MNA 18.8 £ 3.2 19.7 £3 <0.001
MNA < 17.5 352 % 23.7 % <0.001
BMI 245 £ 4.7 24 £42 0.025
VAS 39+£25 36+25 0.001
VAS >3 74.7 % 67.9 % 0.001
Visual impairment (yes) 21 % 18.6 % 0.257
Hearing impairment (yes) 42 % 30.6 % <0.001
LOS 21.6 £ 8.8 20 £ 179 <0.001

Continous variables are presented as mean with standard deviation
and categorical variables as percentage. For group comparison,
Mann—Whitney U test was applied for continuous variables and Chi-
square test for categorical variables

ADL activities of daily living, BI, MMSE mini-mental state exami-
nation, GDS geriatric depression scale, TUG timed up and go in
seconds, MNA mini nutritional assessment, BMI body mass index,
VAS visual analog scale for pain measurement, LOS length of stay in
days

* Grip strength in kg

well represent a symptom of overall frailty that has clinical
importance beyond the specific fracture prognosis.

In addition to being associated with fractures, frailty is
associated with UI [44]. The maintenance of continence
depends not only on adequate lower urinary tract and pelvic
floor function, but also on adequate cognitive interpretation of
the urge to urinate, the cognitive ability to locate a toilet,
adequate mobility and dexterity to allow safe and effective
toilet use, and an appropriate environment in which allow this
[44]. In our trial patients with UI showed significant higher
level of functional impairments compared to patients without
symptoms of UL Nearly 90 % of patients with Ul did not reach
a independent living threshold of 80 points. Ul also was
associated with a higher prevalence of cognitive dysfunction,
depression, immobility and impaired mobility, muscle
weakness, malnutrition, pain, and hearing impairment.
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Clinical considerations

These results lead to important clinical considerations.
First, as Ul is known to be an independent risk factor for
falls, optimized UI assessment and management should be
specifically targeted in patients with fragility fractures [14].
Since subsequent fractures have an enormous impact on the
long-term outcomes and mortality of fragility fracture
patients, the prevention, assessment, and treatment of Ul
should be integrated in orthogeriatric co-management
models of secondary fracture prevention [42]. Min et al.
[45] demonstrated that improved fall prevention and Ul
management leads to improvements in participant-reported
outcomes in less than 1 year.

Second, our study reflects common clinical issues seen
in a practice with a high number of older fragility fracture
patients. In addition to age-related chronic diseases and
acute illness, many patients present with multiple func-
tional issues including reduced mobility, assistive device
needs, visual loss, reduced muscle mass, inadequate pain
control, reduced cognitive function, and forced to tempo-
rarily or permanently reside in a novel and challenging
medical environment. In these patients standard disease-
oriented guideline-based diagnostic work-up and treat-
ments are not always appropriate. For example, the
implementation of bladder diaries in the evaluation of Ul is
not feasible in many older fragility fracture patients, par-
ticularly in the acute or post-acute setting. In selected
patients nurses and care-givers can help to perform bladder
diaries, but this is typically limited by time constraints and
fails to reflect patients’ perception of UI. From our point of
view, bladder diaries can only be recommended for a small
proportion of older fragility fracture patients, and not in the
acute or post-acute setting. Ul is most appropriately
assessed using clinician-based standardized interviews and
clinical examination [46].

Third, in addition to differences in the diagnostic work-
up, there should be significant differences in the clinical
treatment of Ul in the fragility fracture population. Despite
the high incidence of the side effects, anticholinergic drugs
are widely used in the standard treatment of UI. While
these drugs are effective in treating an overactive bladder,
concerns have emerged about their central nervous system
safety and the associated risk of cognitive impairment [47].
In addition to increasing the risk of cognitive and func-
tional decline, drugs with anticholinergic properties have
been shown to negatively impact length of hospital stay,
institutionalization rates and mortality in older people [48].
When considering treatment choices for patients with
overactive bladder, particularly in old patients, the poten-
tial adverse effects of anticholinergic agent have to be
carefully weighed against the anticipated clinical benefits
of treatment. In light of the complicating issues of

diagnosis and treatment of UI in order adults, there needs
to be strong emphasis on the effective prevention of UL
Diuretic use and timing should be adjusted in light of
individual patient’s ability to toilet whenever possible.
Timed toileting programs in the hospital may limit incon-
tinence and delirium. Constipation prophylaxis can be
important to limit urinary retention and overflow inconti-
nence [49].

Hospital-acquired incontinence affects 21 % of female
hip fracture patients [50]. Indwelling catheters are used
frequently in older patients with urinary retention and UI,
ostensibly for the patient’s comfort but sometimes to ease
the burden of health care workers. In clinical practice,
indwelling catheterization is often overused. Catheters
should be inserted only for specific, well-documented
indications [51]. The best way to avoid catheter-associated
infections and other complications like Ul is to avoid long-
term catheter use whenever possible.

Limitations

This study has several important limitations. The present
single-center study has a retrospective, uncontrolled design.
Our study population is a selected group of fragility fracture
patients of a GEMU, and may not be easily generalizable to
other health care settings or communities. While the total
number of patients is high, some fracture types and fracture
locations are underrepresented. Male patients were particu-
larly underrepresented in this cohort. Long standing or recent
onset (and possibly transient) Ul were not distinguished. We
used a standardized procedure to diagnose UI. However, we
were not able to collect sufficient information to describe the
kind of UI, and there may be subtypes of Ul with different
clinical impacts. The impact of specific comorbidities on our
results were not assessed; this specific data was not available
in our database, which is focused on the validated functional
and cognitive scores of the standardized complete geriatric
assessment.

The degree to which UI is a marker for overall clinical
frailty and multimorbidity is difficult to assess and not
addressed in detail by this study. It seems likely the Ul is a
contributing cause and a result of many important clinical
outcomes, including falls, fractures, functional status and
quality of life. Regardless of the specific ways in which UI
is related to these outcomes, more attention to its presence,
more clinical recognition of Ul, and patient-specific (pre-
dominant non-pharmacologic) treatments may improve
function and quality of life in these patients. Further pro-
spective studies of specific assessment tools and treatment
approaches will be needed to draw more definitive con-
clusions regarding the ability to impact outcomes in this
area.
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Conclusion

Our results demonstrate the high prevalence of Ul in older
fragility fracture patients, and the strong association with
multiple functional impairments. Ul is likely significantly
underrecognized by physicians, and standard evaluation
and treatment for UI are often not appropriate in highly
frail or functionally impaired individuals. The screening,
diagnostic work-up and treatment of UI should be adapted
to the special needs of these older patients. Due to the
strong relationship between UI and falls, orthogeriatric
management has to include a multidisciplinary approach to
care for UI to maximize secondary fracture prevention and
other important outcomes. Increased clinical awareness of
the prevalence, consequences and complications of UI
among older fragility fracture patients is essential.
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