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ABSTRACT

OBJECTIVE: Primary end-point of this study was to detect if there is an association between walking

speed and urinary incontinence in older women and secondarily to detect an association between uri-

nary incontinence with other geriatric syndromes.

STUDY DESIGN: This is a prospective and cross-sectional study. Three hundred and eighty-nine old

aged women admitted to the Geriatrics Department of Ankara University were enrolled and urinary in-

continence and type of urinary incontinence, Handgrip strength test, Timed up and Go test, Katz Index

of Independence in Activities of Daily Living, Lawton Index of Instrumental Activities of Daily Living, Mini

Nutritional Assessment, Mini-Mental State Evaluation, Geriatric Depression Scale, Body Mass Index

(BMI) of these participants were recorded. Association of urinary incontinence and these parameters

were analyzed. 

RESULTS: The median age of the study population was 68 (58-86 years of age). Two hundred and fifty-

eight (66.32%) had hypertension, 122 (31.36%) had diabetes mellitus, 51 (13.11%) had asthma/Chronic

obstructive lung disease, 49 (12.59%) had coronary artery disease and 9 (2.31%) had cerebrovascular

disease. One hundred and seventy-eight (45.7%) patients had urinary incontinence (88 urge, 55 stress,

35 mixed). One hundred and eight (27.76%) of patients had Mini-Mental State Evaluation score ≤23.

Patients with urinary incontinence detected to have a longer duration of Timed Up and Go test, higher

Geriatric Depression Scale score and BMI with p-values 0.005, 0.004, and <0.01 respectively; and lower

Activities of Daily Living (Katz-Activities of Daily Living) score with a p-value of <0.01 results. Mini-Mental

State Evaluation and Mini Nutritional Assessment scores were not statistically different between the con-

tinent and incontinent group.

CONCLUSION: Whenever urinary incontinence is detected in an older woman, geriatrician referral

should be considered since urinary incontinence is associated with decreased walking speed, Handgrip

strength test, Activities of Daily Living, Instrumental Activities of Daily Living or increased Geriatric

Depression Scale; any of which is a symptom or result of at least one geriatric syndrome.
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weekly basis (2). Up to 77% of old women experience UI,

with subtypes of stress, urgency, mixed and overflow (3). UI

causes physical and psychological issues and a decrease in the

quality of life (4,5). It also results in an economic burden as

much as 10 billion dollars annually. In the United States,

women with urinary incontinence pay up to 900 dollars annu-

ally for routine care of UI (6,7). 

Aging and geriatric syndromes like functional disability

and cognitive impairment are risk factors for UI (8). UI is re-

lated to frailty, increased risk of falls, fractures, and death in

the old age group (9-11). In the elderly, UI, also is associated

with increased caregiver burden, depression, anxiety, and so-

cial isolation. As the world’s population ages, the importance

of defining common health problems of the elderly and find-

ing managing strategies for them increases. 

Firstly, UI may have common pathophysiological mecha-

nisms with geriatric  syndromes ;  functional disability, cogni-

tive impairment, frailty, falls. Secondly, its risk may be in-

Introduction 

Urinary incontinence (UI) is the involuntary loss of urine
and may have multiple etiologies (1). 15-30% of older adults
suffer from UI, and half of them show the signs on a daily to
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creased with these comorbid conditions; restricted mobility or

dexterity, irritant exposure, potential drug side effects. And

thirdly, UI may be a symptom or complication of an underly-

ing disease; polyuria, infectious diseases, stool impaction or

constipation, atrophic urethritis or vaginitis. So, clinicians

should also consider UI as a symptom of an underlying disease.

Gait speed is a tool that is reported to predict functional

decline and mortality among old aged patients alone from nine

selected cohorts (12). It is a part of the comprehensive geri-

atric assessment, in clinical practice, it helps in identifying pa-

tients who need further evaluation for geriatric syndromes

such as falls, dementia, etc. Patients with < 0.8 meters/second

speed are more likely for fall, frailty, and survival. Gait speed

and bladder control are found to be associated in some re-

search and other researchers suggested using walking speed

may be an effective tool for early detection of geriatric syn-

dromes like UI (13,14). 

Although UI is detected to be related to geriatric syn-

dromes, there are a limited number of studies in literature an-

alyzing the relationship between walking speed of the elderly

women and UI, and other geriatric syndromes. In this study,

our primary end-point was to detect if there is an association

between walking speed and UI in older women and secondar-

ily to detect an association between UI with other geriatric

syndromes.

Material and Method

The study was conducted in the polyclinics of Geriatrics
Unit of Ankara University. Every woman admitted to

Geriatrics unit were evaluated for enrolling into the study.

Patients were excluded from the study if they have advanced

dementia, not accepted to participate in the survey, has acute

incontinence, or cannot communicate. Patients with acute/re-

versible incontinence were detected according to DIAPPERS

where D: Delirium, I: Infection, A: Atrophic vaginitis/urethri-

tis, P: Pharmacologic agents, P: Psychiatric (Psychosis, etc.),

E: Endocrine causes (hyperglycemia, hypercalcemia, etc.),

and R: Restricted Motility (15). Four hundred eighty-nine pa-

tients were included in the study; 45 patients who did not want

to participate, 23 patients with advanced dementia, 18 patients

with acute incontinence and 14 patients who had difficulty in

communication were excluded from the study, and the study

was conducted with 389 females. Excluding seven patients

56-59 years of age, all patients were > 60 years of age, the old-

est patient as 87 years old. Participants were divided into two

groups, 178 participants with urinary incontinence and 211

participants without urinary incontinence. Demographic char-

acteristics of all patients were recorded. Handgrip strength test

(HGST), Timed up and Go test, Katz Index of Independence

in Activities of Daily Living (ADL), Lawton Index of

Instrumental Activities of Daily Living (IADL), Mini

Nutritional Assessment (MNA), Mini-Mental State

Evaluation (MMSE), Geriatric Depression Scale (GDS), Body
Mass Index (BMI), Hospitalization and Fall histories in the
last year of each participant were recorded. 

Hand Grip Strength was detected by Takei Hand Grip dy-
namometer, calibrated a month before the study. Timed up and
go test determines fall and risk and measure the progress of
balance, sit to stand and walk. Patients started in a seated po-
sition, upon command walked three meters, turned around,
walked back to the chair and sit down. Time of the patient to
complete this task is recorded in seconds. 

Activities of Daily Living ranks the adequacy of bathing,
dressing, toileting, transferring, continence, and feeding of the
patient. Every task is either zero or one point. Patients are de-
pendent for ADLs if they have zero scoring and independent
if they have six points. IADL ranks the adequacy of ability to
use the phone, shopping, food preparation, housekeeping,
laundry, transportation, the responsibility of medication and
ability to handle finances. Every task is either zero or one
point. Patients are dependent in IADLs if they have zero-point
scoring and independent if they have eight points scoring.

Mini Nutritional Assessment is a tool for detecting the nu-
tritional status of the patients. Malnutrition is with scores <17,
and the maximum score is 30. MMSE is a tool for detecting
the cognitive ability of the patient. The maximum score is 30
and <24 points is associated with cognitive impairment. The
test examines the patient’s orientation, registration, attention
and calculation, recall, language, repetition and complex com-
mands. GDS is for screening depression. It has 15 questions
with zero or one point each. Scores > five suggests depression.
UI and UI type is detected with a questionnaire of three ques-
tions offered by Brown et al. (16) (Form 1). OpenEpi program
offered by Centers were disease control was used for detect-
ing participant number.

Geriatric assessment of every patient was performed by a
geriatrician. Ethical approval is from Ankara University
Ethical committee with number: 11-747-18, date: 25.6.2018.
This is a prospective study. Informed consent is obtained from
every patient. We conducted this study in compliance with the
principles of the Declaration of Helsinki.
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The acquired data was used for descriptive analysis.
Continuous variables were evaluated for normality of distri-
bution by visual and analytic methods. Comparisons between
the groups were performed via the Mann-Whitney U Test, and
categoric variables were compared by Chi-Square test. A p-
value lesser than 0.05 was considered as statistically signifi-
cant. Statistical analyses were performed using SPSS v23.0
(IBM Corp. Released in 2015. IBM SPSS Statistics for
Windows, Version 22.0 Armonk, NY: IBM Corp.). 

Results 

A total of 389 patients were included in the study. The de-
mographic parameters were demonstrated in table I. A hun-
dred and seventy-eight (45.7%) patients had UI. 22.6% of the
total patients had urge incontinence; 14.1% had stress inconti-
nence, and 8.9% had a mixed type. The median age of the
study population was 68. 258 (66.32%) had hypertension, 122
(31.36%) had diabetes mellitus, 51 (13.11%) had asthma/
chronic obstructive lung disease, 49 (12.59%) had coronary
artery disease and 9 (2.31%) had cerebrovascular disease.

Table I: Characteristics and geriatric evaluations of the pa-
tients 

Parameter Median 

(number and rate of event)

Urinary Incontinence¥ 178 (45.7)

Urge Incontinence 88 (22.6%)

Stress Incontinence 55 (14.1%)

Mixed Incontinence 35 (8.9%)

¥: Number and rate of event

The comparison of geriatric assessment parameters with
UI was demonstrated in table II. The group having UI had sig-

nificantly higher scores in Timed up and go test when com-

pared to the continent group (p=0.005). Despite similar me-

dian range values in both groups, analysis regarding in-

terquartile ranges and confidence intervals revealed signifi-

cantly higher Katz scores in the continent group (p <0.01). 

As expected, BMI and GDS were significantly higher in

the group suffering UI (p <0.01, p=0.004, respectively).  

The patients of the two groups did not differ in age,

MMSE and MNA scores. No significant difference was ob-

served when the continent and incontinent groups were com-

pared in terms of falls and hospitalization, in the previous year

(p=0.886 and p=0.338, respectively) (Table III).  Also, there

was no statistically significant difference between walking

speed and urinary incontinence subtypes.

Discussion 

In this study, we aimed to detect if there is an association

between walking speed and UI in older women and secondar-

ily to detect an association between UI with other geriatric

syndromes. According to our results, we detected that walking

speed is diminished among old women with UI and also

women with urinary continence were detected to have in-

creased frequency of dementia, increased functional limitation

and dependency and not surprisingly increased BMI.

In geriatric practice, the gynecological referral is requested

whenever pelvic pain,  recurrent  urinary tract infection, hema-

turia, pelvic organ prolapse, pelvic surgery or radiation history

accompanies UI, or when overflow incontinence is suspected.

In general, our study results show that similarly to geriatric

practice, in gynecological practice geriatric referral seems to

Table II: Comparison of geriatric assessment parameters between incontinent and continent women 

Incontinent group Continent group p value

Ageǂ 68 (59-86) 67 (58-85) 0.210

Number of living childǂ 3 (0-9) 3 (0-10) 0.025*

Hand grip strengthǂ 19.5 (0-45) 20.3 (8-32.40) 0.400

Timed up and go testǂ 8.1 (3-29) 6 (3-20) 0.005*

Katzǂ 6 (1-6) 6 (1-6) <0.01*

Lawtonǂ 8 (4-8) 8 (3-8) 0.387

Mini nutritional assessmentǂ 13 (10-14) 13 (9-14) 0.781

Minimental scoreǂ 26 (12-30) 26 (10-30) 0.351

Geriatric depression scaleǂ 5.5 (0-15) 4 (0-14) 0.004*

Body mass index 33.7 (23.35-66.67) 31.5 (20.82-55.03) < 0.01*

*p-value <0.05 is accepted statistically significant. Despite similar median range values in both groups, analysis regarding interquartile ranges and
confidence intervals revealed significantly higher KATZ scores in the continent group.

Table III: Comparison of continent and incontinent women in terms of history of hospitalization and fall

Incontinent Group Continent Group p value

Hospitalization in Last Year 25 (14.1%) 37 (17.6%) 0.338

Fall in Last Year 52 (29.2%) 60 (28.4%) 0.886
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be needed or at least should be taken into consideration when-
ever an elderly woman with UI admits to gynecology clinics. 

UI is a frequent problem among older women. It is reported
that 50% of institutionalized older people and 15% of commu-
nity-dwelling elderly individuals have UI (10). In general, UI
is reported to be between 5-72% among women, depending on
the selected population and different methods of studies (17).
Kasikci et al. reported 51.6% UI in his research among elderly
Turkish women (18,19). We observed similar UI prevalence
rates in our study, which was 45.7%. We believe that this study
result is representative of Turkish older women. 

Age and parity are found to be correlated with UI (20). Our
groups with and without UI had a similar median age.
Although the median values for the parity were three for both
groups, analysis regarding interquartile ranges and confidence
intervals revealed that increased parity is associated with in-
creased frequency of UI. Change in the anatomic support of
the pelvic floor, and obstetric trauma are accused of UI (20).
Although, age and parity are non-modifiable risk factors for
UI, these data in clinical history may help clinicians in the dif-
ferential diagnosis of reversible vs persistent causes of UI.
This result also favors clinicians for positive discrimination
towards women with older age and multiparity on questioning
for UI independent from admission complaint. Since, UI com-
plaint can be missed in clinical practice secondary to patient
dependent causes (embarrassment, belief that UI is a normal
part of aging or cognitive impairments) or polyclinic based
circumstances (limited time for examination, etc.), clinicians
should set a proper environment and attitude for UI question-
ing. Recently, Sönmez et al. also concluded in their study that
67% of UI patients do not have help-seeking behavior (21).

Obesity increases UI risk via increased intraabdominal
pressure and physical difficulty in reaching the toilet (22,23).
The group suffering UI in our study had significantly higher
BMI when compared. Obesity although is reported to be prob-
ably protective against mortality in this age group, it is a mod-
ifiable risk factor that can reverse UI also in old age group (24-
26). Especially for stress UI, no pharmacologic treatment is
approved by the FDA, and up to 50 % of decrease ın UI is re-
ported by weight loss in this group (27). So, lifestyle modifi-
cation should be tried first in this age group before any med-
ication since anticholinergics increases dementia and delirium
risk, especially in the old age group. 

Longer durations in Timed up and go test was observed in
patients with UI in our study, which was consistent with the
study of Murukesu et al. (28). As the duration prolongs, it is
obvious that the time reaching the toilet lengthens UI risk in-
creases. But test durations were found to be extended in all
types of UI, including stress incontinence, which is independ-
ent of the reaching time to the toilet. In this study, we observed
that HGS score has a lower median value in the UI group, but
this difference was not statistically significant. We suggest that

low HGS may be representative of decreased muscle strength
also in pelvic architecture, which is more related to voluntary
muscles of voiding, but further studies are needed. Similarly,
Kang et al. observed that UI was associated with grip strength
and history of falls (29). As frailty related factors increases, UI
frequency also increases. The predictive value of frailty on UI
was also observed by Chong et al. (30). They found the pre-
dictive power of frailty on incident UI even after 12 months
from hospital discharge. Lee et al. detected that UI is associ-
ated with walking speed rather than the muscle mass (31). Our
study shows that walking speed besides being essential for
elderly health is also associated with UI. In subgroup analysis,
this test is detected to be associated with all types of UI. So,
whenever UI is detected in gynecological admission of any
old aged woman, geriatric referral should be a part of clinical
examination. Sarcopenia, age-related loss of skeletal muscle
mass, strength and function have 5-33% frequency rate among
older women (32,33). Pelvic architecture also has its muscle
mass and Lee at al. speculated that this might also be lost
among sarcopenic elderly and muscle quality rather than its
mass is an independent risk factor for UI (31). So, whenever
UI is present in an elderly, it may be a symptom, rather than a
disease itself, of a more generalized geriatric syndrome.

Urinary incontinence is recorded to be associated with
geriatric syndromes especially polypharmacy, delirium, fecal
incontinence, depression, and decreased gait speed. In addi-
tion, UI whenever with decreased gait speed is furthermore as-
sociated with falls and decreased survival (34). Hypertension
is also reported to result in increased mortality only in patients
with decreased walking speed (35). So, whenever urinary UI
is detected in the old aged group if walking speed is also de-
creased, geriatric evaluation may result in detection of related
geriatric syndromes which will increase in survival of pa-
tients, increase in quality of life, reduce polypharmacy, de-
crease falls and fall-related fractures, and decrease delirium
incidence. In addition, anticholinergic drugs used for the treat-
ment of UI, frequently results in decline in functional status,
increase in delirium and dementia, increase in falls and de-
pression and most important of all increase in mortality by its
mechanism of action, so before starting drug treatment, geria-
trician referral might help in excluding or detection of geri-
atric syndromes which is essential especially UI is a symptom
or complication of an underlying geriatric syndrome (36-38).
Lastly, most recently, an article was published in JAMA, with
3.5 million individuals of up to 20 years of follow up. It was
reported that anti-muscarinics were found to be associated
with dementia especially whenever started before 80 years of
age, since the mean age of our study is 68, our group seems to
be among patients under dementia with anti-muscarinic use.
And authors mentioned to be careful about adverse effects and
use alternative non-pharmacological  treatment methods
whenever possible for depression, alternative drugs without
anticholinergic effect for Parkinson and bladder training (39).
Since bladder training also needs voluntary muscles, walking
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speed might be helpful in estimating which old aged patient
group would benefit from bladder training, but further studies
are needed to say that. 

The Katz score of the patients with UI was significantly
lower in our study. Timmermans et al. also found a reverse as-
sociation between the Katz score and UI (40). Transportation,
toileting, and continence are among the components of the
Katz score helpful in determining the dependence of elderly in
activities mainly in the household. From this perspective, it
must be kept in mind that any older women with UI in gyne-
cologic practice may be dependent on her activities and clini-
cal decision making of the patient should include this data
since complex treatment regimens probably will not be feasi-
ble for the patients. 

We detected higher scores in GDS of patients with UI
which may be due to social withdrawal, fear of stigmatization,
embarrassment, and low self- esteem which is frequently de-
tected in the literature (28,41,42). Poor sleep quality due to in-
continence because of enuresis or nocturia may also lead to
depressive symptoms.  So, whenever a patient with UI admits,
depression, sleep disorders, and anxiety is always a probabil-
ity. Before starting treatment for depression with medications
or referral, UI should be treated first. Since polypharmacy is
among frequent geriatric syndromes with increased costs and
mortality, benefits and harms of depression therapy should be
weighed (43-44).

We did not observe any significant effect of UI on neither
the fall rates nor the rate of hospitalization in the previous
year, in our study. Although there are studies reporting a cor-
relation of UI with increased risk of falls, a recent study by
Agudelo-Botero, et al.  conducted on 598 older adults found
no evidence on UI and its link to recurrent falls (9,45). They
speculated in this study that factors affecting functional levels
and functionality of the elderly may be common for falls and
UI, and UI is not responsible for most of the falls rather it is a
symptom alerting that patient has increased fall risk, and they
offered future investigations for fall risk for patients with UI.
In our study we recorded falls in the last year but in many
other studies fall history of two years are recorded, and UI
seems to be more related to recurrent falls rather than occa-
sional falls, and in this study, most of the falls are occasional
since >90% of patients in our study fell once.

This study is gender and age-specific, prospective study.
Demographic characteristics of the patient groups are similar,
which decreases confounder risk. In addition, this is among
the limited number of studies analyzing UI and gait speed as-
sociation, which is our primary end-point. These are strong
parts of our study. We detected UI according to incontinence
questionnaire which has nearly 75% sensitivity and specificity
for urge incontinence and 86% and 60% sensitivity and speci-
ficity, respectively for stress incontinence which is the weak
part of our study.

Conclusion

Since UI has nearly 50% frequency among old aged
woman, every geriatric women should be questioned about UI
independent of her application complaint. And, whenever UI
is detected in an older woman, geriatrician referral should be
considered since UI is associated with decreased walking
speed, HGST, ADL, IADL or increased GDS; any of which is
a symptom or result of at least one geriatric syndrome.
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