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Abstract
Background Urinary incontinence (UI) is a frequent, but neglected geriatric syndrome, particularly in vulnerable older 
patients. Optimizing screening procedures is necessary.
Objective To compare the clinometric performances of the “continence” item of the Katz’s ADL scale and the ICIQ-UI-sf 
for the screening of UI in vulnerable aged patients.
Methods A prospective study was conducted in the acute care for elders (ACE) unit of an academic centre. Two independ-
ent nurses screened all patients with spontaneous urination for UI with Katz’s ADL item and ICIQ-UI-sf upon the hospital 
admission. The diagnosis of UI resulted from an interdisciplinary conciliating meeting for urinary functional disorders 
(TOFU), gathering geriatricians and neuro-urologists and was considered as reference.
Results 294 consecutive patients (mean age 86.2 ± 6.5 years; 76.5% female) admitted to the ACE unit were screened; 169 
were incontinent (57.5%) according to TOFU. The Katz’s ADL item identified 106 incontinent patients with 20 false posi-
tives; 83 incontinent patients were not identified. If the sensitivity and specificity of the ICIQ-UI-sf were 100.0%, they were, 
respectively, 50.9 and 84.0% for the Katz’s ADL item. Positive and negative predictive values were 100.0% for ICIQ-UI-sf; 
81.1 and 55.9% for ADL, respectively.
Conclusion This study validates the ICIQ-UI-sf as a simple and effective screening tool for UI in vulnerable and complex 
hospitalized aged patients. It also demonstrates that the “continence” item of the Katz’s ADL scale is not sensitive enough 
for UI screening in this population.

Keywords Urinary incontinence · Katz’s ADL · ICIQ-UI-sf · Screening · Aged patients · Acute care for elder’s unit

Introduction

Urinary incontinence (UI) is defined as “the complaint 
of any involuntary leakage of urine” [1]. It is a frequent 
geriatric syndrome that concerns more than 50 and 40% 
of women and men aged 80 years or over, respectively. In 
acute hospital settings, UI is estimated that 35–42% of aged 

patients are incontinent [2, 3]. However, these figures are 
just unclear estimates because UI is generally under-reported 
and under-diagnosed [4]. Aged individuals are less likely 
than younger adults to seek medical assistance [4, 5] and 
to receive evidence-based care for UI or functional urinary 
disorders [6]. Indeed, even properly identified, UI is often 
trivialized in aged, vulnerable, polymorbid, and/or polymed-
icated patients [7]. Although primary care practitioners are 
often lacking of awareness and of specific skills concerning 
functional urinary disorders, aged patients from their side 
are often ashamed of being incontinent and/or have inap-
propriate beliefs about UI [8–10]. This commonly results 
to a sub-optimal non-pharmacological and pharmacological 
management whilst UI is known as a risk-factor of physical, 
psychological, and social disability [8–10]. This geriatric 
syndrome is distressing and associated with the risk of fall, 
fracture, and mood disorder and functional decline [11]. UI 
also contributes to urinary tract infections and significantly 
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alters the quality of life and self-esteem. It contributes to 
reduce social activities [2, 3, 5, 7] and it is recognized as a 
reason for admission into institutional settings [2, 3].

In a position paper, the European Union Geriatric Medi-
cine Society suggested that any medical contacts with an 
aged patient be the opportunity to properly detect UI and 
its possible consequences [12, 13]. When for some, acute 
medical setting is not the appropriate place for screening 
this geriatric syndrome, to our opinion, it should be con-
sidered as a good opportunity and in the view of the hospi-
tal demographic perspectives even recognized as a priority 
[7]. This systematic screening should consider, at least, the 
type of UI and, the non-pharmacological and, if necessary, 
pharmacological approach that fit the medical needs and 
complexity of the patients [1, 12, 14, 15]. More specifically 
in vulnerable patients, in addition to the global assessment 
of UI through the analysis of the symptom history, physi-
cal examination, bladder diary, post-voiding residual vol-
ume, and urine sample to detect haematuria or infection; the 
complete review of comorbidities and medications combined 
with the assessment of cognitive performance and frailty 
status are of particular importance [16]. With simple meas-
ures functional urinary symptoms with or without UI can 
be significantly improved [14, 16–19]. However, in acute 
hospital settings, detecting UI is not a priority [20, 21]. Only 
10–59% of patients with UI are properly identified [7] and 
nursing records contain little information about this condi-
tion [7, 22].

Thus, with the aim to improve the detection and the man-
agement of UI in acute hospital setting, we have designed 
and implemented an interdisciplinary programme dedicated 
to urinary functional disorders with or without UI in the 
acute care for elders (ACE) unit of the university hospital 
of Lausanne (Switzerland). Upstream of the interdiscipli-
nary conciliating meeting for urinary functional disorders 
(TOFU—for TrOubles Fonctionnels Urinaires in French 
language) that has been implemented as an usual care pro-
cess, we aimed to systematically integrate UI in the nurs-
ing records by delegating the screening to nurses upon the 
patients’ admission [7].

Among data commonly collected in nursing records are 
the Katz’s Activities of daily living (ADL) which are one 
of the major elements of comprehensive geriatric assess-
ment (CGA) [23]. One of the six items composing this 
scale is specifically dedicated to continence and considered 
as a valuable screening tool [24]. However, to our opinion, 
screening for UI requires more thorough approach [11–13] 
rather than a simple statement of (in)dependency for this 
item [25]. Having incontinence does not necessarily mean 
being dependent on this activity and many aged individuals 
experience UI occasionally and can manage by themselves 
social and hygiene problems associated with UI. This is 
also illustrated by a recent pilot study reporting that using 

this ADL’s item led to 20% false negatives [26]. Among 
the different screening tools specifically developed and vali-
dated, the ICIQ-UI-sf (International Consultation on Incon-
tinence Questionnaire-Urinary Incontinence-short form) is 
appeared to be one of the most efficient in clinical practice 
and research [26]. While it has been validated in French 
language for the screening and follow-up of UI [27], its 
clinometric properties have not been evaluated in the aged 
population yet. We reported the comparison of the clino-
metric properties of the “continence” Katz’s ADL item and 
ICIQ-UI-sf in the systemic screening of UI by nurses upon 
patients’ admission in an ACE unit of an academic centre.

Materials and methods

Study design

This prospective and comparative study was conducted 
between the 1st of August 2016 and the 31st of March 
2017 in the ACE unit of the University hospital of Laus-
anne (Switzerland). Its main objective was to compare the 
sensitivity, specificity, and positive and negative predictive 
values of the “continence” Katz’s ADL item [23] with the 
ICIQ-UI-sf [27] in the systematic screening of UI. Second-
ary objectives were to evaluate the use of the ICIQ-UI-sf by 
the nurses whilst this tool was originally validated as a self-
administered questionnaire and its use in a complex geriatric 
patient population. Two nurses independently assessed all 
the patients within the first 24 h of the hospital stay with the 
Katz’s ADL item and the ICIQ-UI-sf. Blind to the results of 
this screening, the conclusion of the weekly interdiscipli-
nary conciliating meeting on urinary functional disorders 
(TOFU—for, in French language, TrOubles Fonctionnels 
Urinaires) were considered as the reference for the diag-
nosis of UI (i.e., absence/presence and type). The Human 
Research Ethics Commission for the Canton of Vaud has 
approved this study protocol (CER-VD-N°2017-00297).

Population study

The sample analysed consisted of all patients (with spon-
taneous micturition) consecutively admitted into the ACE 
unit during the study period. In this unit, were hospitalized 
patients aged 75 years or over, with at least one geriatric 
syndrome or more and requiring acute medical care. Thus, 
in priority, were admitted patients with gait disturbances 
and/or having fallen at least once in the current/past year, 
with delirium, cognitive impairment, malnutrition, polyp-
harmacy, and/or with multiple comorbidities. The criteria 
for non-admission (i.e., for non-inclusion for the present 
study) were patients with indwelling urinary catheter and 
those with instable medical condition that might require 
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continuous/intensive care within 24 h, and/or admission to 
a psychiatric ward (e.g., because of a high risk of suicide, a 
runaway and/or violent patient. Patients with delirium were 
included in the study because this is a potentially revers-
ible condition. It was, however, then possible that the UI 
screening was delayed by 24 h. Patients for which urinary 
catheters were used as inappropriate or uncertain appropri-
ateness (e.g., non-significant urine retention, incontinence, 
wounds, urine volume, urine sample collection, or comfort 
[18] were, however, included after the catheter was removed.

The ACE unit

The ACE unit is a 28-bed integrated internal medicine/geri-
atric division where, on average, 600 patients are admit-
ted yearly. They are for 95% admitted from the emergency 
department and the majority are women (70.2%) with mean 
age of 86.4 ± 6.7 years (activity data, year 2016 and 2017). 
Once admitted, patients were systematically assessed within 
the first 48 h for medico-psycho-social problems and geriat-
ric syndromes through a comprehensive geriatric (CGA) and 
medical assessment by an interdisciplinary team (geriatri-
cians, internists, physiotherapists, occupational therapists, 
nursing team, specialized clinical nurses—ICLS, nutrition-
ist, social workers). The hospital stay of each patient was 
thus punctuated from admission to discharge by bi-weekly 
interdisciplinary team meetings during which the objectives 
of medic-psycho-social cares were elaborated and adapted 
according to functional performance and the evolution of 
ongoing medical problems.

Urinary incontinence screening

Two screening tools have been considered: (1) the “conti-
nence” Katz’s ADL item and (2) the ICIQ-UI-sf. According 
to the experimental protocol, the screening had to be carried 
out at the time of admission in the frame of the first nurse 
evaluation. It could be, however, delayed by 24–48 h when 
the patient’s initial conditions (for medical and/or psycho-
logical reasons) did not allow appropriate assessment (e.g., 
acute delirium, disturbed consciousness).

In the pragmatic perspective of the study, to interfere as 
less as possible with the organization of the usual nursing 
cares, all patients were screened with the two tools with-
out any specific running order. Thus, patients were inde-
pendently assessed by two different nurses using either the 
Katz’s ADL scale in first and after with the ICIQ-UI-sf or 
inversely. In all case, the second assessment was conducted 
blind to the result of the first one. In addition, the result of 
the screening was neither transmitted to the members of the 
TOFU meeting nor considered during the interdisciplinary 
conciliating meeting for the diagnosing process.

The “continence” Katz’s ADL item

The Katz’s ADL scale is an assessment scale that explores 
the individual’s ability to perform 6 basic activities of daily 
living of whom grooming, dressing, transferring, feeding, 
toilet use, and urinary incontinence. The latter item is com-
monly considered to detect UI in older adults [24]. Thus, 
patients were scored 1 (continent) or 0 (incontinent) when 
they complained or not involuntary leakage of urine [1].

The ICIQ‑UI‑SF (International Consultation on Incontinence 
Questionnaire‑Urinary Incontinence‑short form):

This is a simple, robust, fast and validated tool to detect, 
characterize, and quantify UI. This questionnaire is usually 
self-administered and composed with 3 scored items. It pro-
vides an overall estimate of intensity, frequency and impact 
of UI. Thus, frequency (0–5 points), severity (0–6 points) 
and impact on quality of life (0–10 points) are measured, 
respectively. An overall frequency-severity-impact score 
between 0 and 21 is given (0 = no UI; 21 = frequent, major 
UI with a very significant impact on quality of life). In addi-
tion, the tool investigates via 8 short questions the conditions 
when the urine leak (never, before getting to the toilet, when 
coughing or sneezing, when asleep, when physically active/
exercising, leakage for not obvious reason, and all the time) 
[27]. For the present study, all patients were asked by the 
nurse to give answer to the 3 scored items and the 8 short 
questions.

Interdisciplinary conciliating meeting for urinary 
functional disorders (TOFU)

During the TOFU meeting the urinary status of all admitted 
patients was systematically presented and discussed to iden-
tify those with urinary functional disorders (with or without 
UI). During this meeting, the experts (a senior geriatrician, 
a senior neuro-urologist, and an ICLS), blind to the results 
of the screening conducted by nurses, analysed all the med-
ical-nursing data collected through the CGA and the nursing 
and medical follow-up since their admission. Specifically for 
functional independency according to the Katz’s ADL, the 
experts were informed about the results of 5/6 items with 
respect to the recommendation (see “Patients’ health status” 
for more details) [24, 25].

In the presence of urinary functional disorders (with or 
without UI), the TOFU meeting identified precipitating and/
or aggravating factors, made a etiological diagnosis and pro-
posed non-pharmacological and pharmacological cares. The 
diagnosis of UI resulting from the TOFU interdisciplinary 
conciliating meeting was considered as the reference for the 
present study.
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Patients’ health status

The comprehensive geriatric and medical assessment of 
each patient admitted into the ACE unit has generated a 
large quantity of medical-psycho-social information and 
in particular the presence (or not) of major geriatric syn-
dromes (e.g., walking and balance disorders, functional 
dependency, malnutrition, cognitive impairment, delir-
ium) in addition to incontinence. As already mentioned, 
the Katz’s ADL ranked adequacy of performance in the 6 
functions of bathing, dressing, toileting, transferring and 
feeding in addition to continence. Patients were scored 
yes/no for independence in each of 5 of 6 functions and 
3 levels of functional independency were defined (inde-
pendency, moderate dependency, and severe depend-
ency). Indeed, according to the literature [24, 25], the 
“continence” item was not considered in the calculation 
of the global ADL score. Katz’s ADLs were thus directly 
assessed by nurses to guide day-to-day care and as part 
of discharge planning. Thus, “independence” defined an 
independent patient for 5/5 activities; “moderate depend-
ence” as the need for assistance for 1 or 2/5 activities; 
and “severe dependence” as dependent for at least 3/5 
activities considered. In addition to the medical expertise, 
the presence or absence of delirium was evaluated by the 
Confusion Assessment Method [28], the risk of protein-
caloric malnutrition according to the Kondrup [29], and 
an impaired cognitive functioning with the Montreal Cog-
nitive Assessment [30].

Statistical analyses

The analyses were performed using Stata software (Stata 
Statistical Software: Release 14. College Station, TX: 
StataCorp LP) with a significance level set at p = 0.05. 
Patients’ characteristics were analysed and compared 
according to the continence level (continent vs. inconti-
nent) and the method of screening (ICIQ-UI-sf vs. “con-
tinence” Katz’s ADL item). For quantitative data, the 
results are presented as mean ± standard deviation and 
median; for categorical variables, the calculated numbers 
and percentages are given. Comparative analyses were 
made, depending on the nature of the variables and the 
sample size.  Chi2 (χ2) or exact Fisher test were considered 
for qualitative data; Student t test, Wilcoxon–Mann–Whit-
ney test, or Kruskal–Wallis test for quantitative variables. 
For the two screening tools the clinometric properties in 
terms of sensitivity (Se), specificity (Sp), and positive 
(PPV) and negative predictive value (NPV) were calcu-
lated. The conclusion of the TOFU meeting was consid-
ered as the reference measure.

Results

During the study period, 294 patients with spontaneous 
micturition were admitted and enrolled in the systematic 
screening procedure. According to the conclusion of TOFU 
meeting, 169 (57.5%) were identified as incontinent. Only 
for 17 of them (10.0%), this condition was already known 
at the time of admission and notified as a comorbid in the 
past medical history. The characteristics of these patients are 
presented in Table 1. On average, they were 86.2 ± 6.5-year-
old and were women for 76.5%. Globally, these patients 
were independent for 3.3 ± 1.6 Katz’s ADL and cumulated 
at least 2 geriatric syndromes (gait disorders: 80.6%; cogni-
tive impairment: 77.1%; and/or malnutrition: 43.6%).

Compared to continent, incontinent patients were more 
vulnerable. They cumulated more geriatric syndromes 
(2.5 ± 0.9—p < 0.01) with more frequently gait disor-
ders (88.7%—p < 0.001), cognitive impairment (81.6%—
p < 0.05) and  malnutrition (48.8%—p < 0.05). They were 
also dependent with 3.0 ± 1.6 as mean Katz’s ADL score 
(p < 0.05) (Table 2).

As depicted by Fig. 1 (Panel A), the “continence” item 
of the Katz’s ADL has identified 106/294 patients as incon-
tinent. Compared to the conclusion of the TOFU meeting, 
86/106 were really incontinent (true positives); 20 were false 
positives; and finally, 83 patients were considered as conti-
nent whilst normally incontinent (false negatives). Thus, the 
Se and Sp of this modality of screening were 84.0 and 50.9% 
and the PPV and NPV 81.1 and 55.9%, respectively. With 
the ICIQ-UI-sf, 169/294 patients were identified with UI. 
Compared to the reference measure, neither false positives 
nor negatives were found. Thus, Se, Sp, PPV, and NPV were 
100.0% (Fig. 1, Panel B).

The results of the comparative analyses between the char-
acteristics of the patients classified as incontinent according 
to the corresponding Katz’s ADL item (i.e., true positive 
vs. false negative) and according the TOFU meeting are 
presented in Table 3. Compared to the 169 patients with 
UI according to the reference and the ICIQ-UI-sf, the 83 
false negatives according to Katz’s ADL were younger 
(85.3 ± 6.1 years—p < 0.01) and had gait disorders (83.1%) 
less frequently than true positive (94.1%—p < 0.05). Not 
any other significant difference was observed between the 
two patient groups. The results of the comparative analyses 
between the characteristics of the patients classified as con-
tinent according to the corresponding Katz’s ADL item (i.e., 
true negative vs. false positive) and according to the TOFU 
meeting are presented in Table 4. Compared to all continent 
patients, false positives were more vulnerable. They were 
cumulated more geriatric syndrome (2.4 ± 0.8—p < 0.05) 
and had more frequently gait disorders (89.5%—p < 0.05) 
and cognitive decline (89.5%—p < 0.05).
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Discussions

This study, conducted in 294 vulnerable and complex aged 
patients, has provided complementary insights about the 
high prevalence of UI in acute hospital setting. This further 
reinforces the need for systematic screening. With this in 
mind, this study also underlines the interest of considering 
a specific screening tool, such the ICIQ-UI-sf, for a better 
efficiency. Finally, it provides convincing results about the 
applicability of the ICIQ-UI-sf in a vulnerable aged patient 
and the delegation of the screening to the nurses.

With a prevalence of about 60%, this study highlighted 
the complexity of incontinent hospitalized patients. This 
gets rise to the risk of mutual interaction between UI and 
comorbidities, other geriatric syndromes, and polypharmacy 
[30–33]. The study population, in addition to be aged 85 
years or over, was also vulnerable by combining polyphar-
macy multiple comorbidities and geriatric syndromes. When 
for some, this data only adds additional data to previous 
observations [21, 26], they should be mirrored with the 
common trivialization of this common geriatric syndrome. 
Indeed, only 10% of the patients screened with UI were 

already known with this condition based on their medical 
record and/or through information transmitted by primary 
care physicians at the time of hospital admission.

The context of acute medical setting can be also consid-
ered as a barrier or not appropriate for UI screening. How-
ever, to our opinion, this moment should be rather consid-
ered as an opportunity to take time to sort out the complex 
interconnection between UI and health comorbid conditions, 
their pharmacological treatments, and geriatric syndromes. 
Moreover, any urinary functional disorders with or without 
UI should be considered in elaborating the care planning, 
the therapeutic strategy of acute and chronic disorders, and 
finally in optimizing complex treatment regimen [34, 35].

To address the question of the efficiency of the screen-
ing, two tools were compared. One, was 1 of the 6 item of 
the Katz’s ADL scale dedicated to “continence” which is 
the tool the most used to assess the activities of daily living 
during the CGA [24]. The Katz’s ADL scale has consist-
ently demonstrated its utility in evaluating functional status 
in the aged population. On the other side, was the ICIQ-
UI-sf. It is a tool specifically developed for this screening 
but, up to now, that has been never validated in the aged 

Table 1  Characteristics of 
patients included according to 
their continence status evaluated 
during the interdisciplinary 
conciliating meeting for urinary 
functional disorders (TOFU)

The results are presented as mean ± standard deviation and median for the quantitative variables, and the 
number and calculated percentage [n (%)] for the qualitative data (N = 294)
a ADL Activity of Daily Living, the total score is calculated from patients’ ability to achieve 5 of Katz’s 6 
ADLs, continence was not considered for the assessment of functional autonomy
b This is the composite score for frequency, intensity and impact on quality of life with a maximum impact 
of 21 points
c Results of comparative analyses of patient characteristics by level of continence (continent vs. inconti-
nent); p < 0.05 indicates that there is a significant difference between the 2 groups

Characteristics Total According to TOFU meeting pc

Incontinent Continent

N = 294 N = 169 N = 125

Administrative data
 Women 225 (76.5) 132 (78.1) 93 (74.4) 0.45
 Age 86.2 ± 6.5 86.5 ± 6.1 85.8 ± 7.0 0.55
 Length of hospital stay 13.2 ± 7.9 13.2 ± 7.9 13.2 ± 7.9 0.99

11.4 11.4 11.4
Comprehensive geriatric assessment
 Katz’s  ADLa 3.3 ± 1.6 3.0 ± 1,6 3.6 ± 1.4 0.003

3.0 3.0 4.0
 Independency (ADL score = 5/5) 99 (33.7) 49 (29.0) 50 (40,0) 0.019
 Mild dependency (ADL score = 3–4/5) 99 (33.7) 54 (31.9) 45 (36.0)
 Severe dependency (ADL score = 1–2/5) 96 (32.6) 66 (39.1) 30 (24.0)
 Number of geriatric syndromes 2.3 ± 0.9 2.5 ± 0.9 2.0 ± 0.9 < 0.0001

2.0 2.0 2.0
 Gait disorders 233 (80.6) 149 (88.7) 84 (69.4) < 0.0001
 Cognitive impairment 222 (77.1) 137 (81.6) 85 (70.8) 0.033
 Risk of malnutrition 126 (43.6) 82 (48.8) 44 (36.4) 0.035

ICIQ-UI-sf  scaleb 5.8 ± 6.1 10.1 ± 4.6 0.0 ± 0.0 < 0.0001
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Table 2  Characteristics of patients included according to their continence status screened with the “continence” Katz’s ADL item and the ICIQ-
UI-sf

The results are presented as mean ± standard deviation and median for the quantitative variables, and the number and calculated percentage [n 
(%)] for the qualitative data (N = 294)
a For ADL, the total score is calculated from patients’ ability to achieve 5 of Katz’s 6 ADLs, continence was not considered for the assessment of 
functional autonomy
b It is the composite score of frequency, intensity and impact on quality of life with a maximum impact of 21 points
c Results of comparative analyses of patient characteristics by level of continence (continent vs. incontinent); p < 0.05 indicates that there is a 
significant difference between the 2 groups

Characteristics Katz’s ADL pc ICIQ-UI-sf pc

Incontinent Continent Incontinent Continent

N = 106 N = 188 N = 169 N = 125

Administrative data
 Women 79 (74.5) 146 (77.7) 0.543 132 (78.1) 93 (74.4) 0.45
 Age 87.6 ± 6.1 85.4 ± 6.7 0.004 86.5 ± 6.1 85.8 ± 7.0 0.55
 Length of hospital stay 14.3 ± 8.2 12.6 ± 7.6 0.073 13.2 ± 7.9 13.2 ± 7.0 0.99

12.5 11.0 11.4 11.4
Comprehensive geriatric assessment
 Katz’s  ADLa 2.4 ± 1.5 3.8 ± 1.4 < 0.001 3.0 ± 1.6 3.6 ± 1.4 0.003

2.0 4.0 3.0 4.0
 Independency (ADL score = 5/5) 13 (12.3) 86 (45.7) < 0.0001 49 (29.0) 50 (40.0) 0.019
 Mild dependency (ADL score = 3–4/5) 35 (33.0) 64 (34.0) 54 (31.9) 45 (36.0)
 Severe dependency (ADL score = 1–2/5) 58 (54.7) 38 (20.3) 66 (39.1) 30 (24.0)
 Number of geriatric syndromes 2.5 ± 0.9 2.1 ± 0.9 < 0.0001 2.5 ± 0.9 2.0 ± 0.9 < 0.0001

2.0 2.0 2.0 2.0
 Gait disorders 97 (93.3) 136 (73.5) < 0.0001 149 (88.7) 84 (69.4) < 0.0001
 Cognitive impairment 88 (84.6) 134 (72.8) 0.022 137 (81.6) 85 (70.8) 0.033
 Risk of malnutrition 56 (53.9) 70 (37.8) 0.008 82 (48.8) 44 (36.4) 0.035

ICIQ-UI-sf  scaleb 9.4 ± 6.2 3.8 ± 5.1 < 0.0001 10.1 ± 4.6 0.0 ± 0.0 < 0.0001

Fig. 1  Presentation of the results of the UI screening with the “conti-
nence” Katz’s ADL item and the ICIQ-UI-sf compared to the TOFU 
meeting (panel a) and the resulting clinometric properties (NPV nega-

tive predictive value, PPV positive predictive value, Se sensibility, Sp 
specificity) of the two screening tools (panel b—N = 294)
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and vulnerable population. With a Se and Sp of 100%, the 
ICIQ-UI-sf appears as a powerful and acceptable tool in the 
population to screen. This result is explained, in part, by the 
format and construct of the tool. Indeed, this tool addresses 
thoroughly the issue of UI and in less than 3 min (data not 
shown) via simple questions exploring the 4 main mecha-
nisms (i.e., urge, stress, mixed, and bladder overflow) [27].

The systematic screening considered in this study aimed 
also to ease and improve the awareness of nursing staff about 
UI [7, 11, 31, 32, 34, 35]. From research, it is known that 
what was learned (knowledge) and how the individual felt 
about something (attitude) influence how someone acts 
(practice) [7]. This awareness is thus a fundamental step to 
insure efficient interdisciplinary cares. This is particularly 
important when it is considered that most of the non-phar-
macological strategies that could be proposed and initiated 
in acute hospital setting, (but not only) have to be managed 
and/or coordinated by the nursing staff (e.g., bladder diary, 
timed voiding, control of fluid intakes, post-voiding resid-
ual volume measurements, adaptation of incontinence pads, 
intermittent catheterization, etc.)

Well-beyond the statistics and the Se and Sp values meas-
ured for the ICIQ-UI-sf, this study, first of all, showed that 
the “continence” Katz’ ADL item was not sensitive enough 
(Fig. 1 panel B), probably because not explicit enough, for 
an effective screening of UI in this population. Moreover, 
considering the high prevalence of UI, considering this item 
in the assessment of basic activities of daily living would 
erroneously define many completely independent individu-
als as dependent. Thus, it might be rational and clinically 
relevant to define dependence in continence item as need-
ing care because of incontinence or inability to manage 
hygiene or social problems with it [25]. This would, how-
ever, provide information important to consider rather for 
the management of individuals correctly identify with UI. 
With this in mind, this study also shows that the ICIQ-UI-sf 
is more than a simple screening tool and the information 
rapidly gathered using this tool ease the understanding of 
the pathophysiological processes leading to the develop-
ment of UI which is fundamental for an appropriate man-
agement. These data have, however, to be completed with 
the result of the CGA to elaborate non-pharmacological and 

Table 3  Comparative analysis 
between the characteristics of 
the patients screened as true 
positive and false negative for 
UI with the “continence” Katz’s 
ADL item and all urinary 
incontinent patients according 
to the TOFU meeting

The results are presented as mean ± standard deviation and median for the quantitative variables, and the 
number and calculated percentage [n (%)] for the qualitative data (N = 169)
a For ADL, the total score is calculated from patients’ ability to achieve 5 of Katz’s 6 ADL, continence was 
not considered for the assessment of functional autonomy
b It is the composite score of frequency, intensity and impact on quality of life with a maximum impact of 
21 points
c Results of the comparative analyses of the characteristics of True and False Negative; p < 0.05 indicates 
that there is a significant difference between the 2 groups

Characteristics UI according to 
TOFU meeting

UI according to the “Conti-
nence” item of Katz’s ADL

pc

True positive False negative

N = 169 N = 86 N = 83

Administrative data
 Women 132 (78.1) 66 (76.7) 66 (79.5) 0.663
 Age 86.5 ± 6.1 87.6 ± 6.0 85.3 ± 6.1 0.007
 Length of hospital stay 13.2 ± 7.9 14.2 ± 8.5 12.1 ± 7.1 0.146

11.4 12.4 11.0
Comprehensive geriatric assessment
 Katz’s  ADLa 3.0 ± 1.6 2.4 ± 1.5 3.7 ± 1.5 < 0.0001

3.0 2.0 4.0
 Independency (ADL score = 5/5) 49 (29.0) 11 (12.8) 38 (45.8) < 0.0001
 Mild dependency (ADL score = 3–4/5) 54 (31.9) 27 (31.4) 27 (32.5)
 Severe dependency (ADL score = 1–2/5) 66 (39.1) 48 (55.8) 18 (21.7)
 Number of geriatric syndromes 2.5 ± 0.9 2.6 ± 0.9 2.3 ± 0.9 0.208

2.0 2.0 2.0
 Gait disorders 149 (88.7) 80 (94.1) 69 (83.1) 0.025
 Cognitive impairment 137 (81.6) 71 (83.5) 66 (79.5) 0.503
 Risk of malnutrition 82 (48.8) 46 (54.1) 36 (43.4) 0.164

ICIQ-UI-sf  scaleb 10.1 ± 4.6 11.5 ± 4.7 8.7 ± 4.1 < 0.0001
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pharmacological recommendations and/or eventually advice 
for further investigations (i.e., urinary sample for detection 
of haematuria or bacteriuria, cystoscopy, etc.) that really fit 
the needs of this vulnerable population [12, 14, 18, 19]. This 
is the added value to the ICIQ-UI-sf of the interdisciplinary 
conciliating meeting implemented in the usual process of 
care in the ACE unit.

The results presented can be explained by the characteris-
tics of the patients since those with UI were more vulnerable 
and complex than the continent ones. More particularly they 
were more frequently cognitively impaired. Thus, address-
ing the problem of UI in this population through a single 
and simple question has certainly contributed to the lower 
performance measured with the Katz’s ADL item. When 
frequency-severity-impact score of the ICIQ-UI-sf was con-
sidered for all 294 patients and particularly in false negatives 
according to Katz’s ADL, it was observed that it was low 
(3.8 ± 5.1) but not null. This indicates that for patients the 
presence of bladder weakness is not always synonymous 
with UI. This was not observed with ICIQ-UI-sf. The rapid 
but careful evaluation of the urinary symptoms explores also 

circumstances, frequency, severity, and impact on the quality 
of life of UI and hence has contributed to increase Se and 
Sp. The performance of a screening tool is of importance. 
This is, moreover, important when UI is considered as an 
early marker of frailty for which interventions contribute 
to reduce disability, hospitalization, institutional admission, 
and mortality [11, 31–33, 35, 36]. Furthermore, UI and/or its 
pharmacological approach can also mutually interfere with 
comorbidities and/or their respective treatment and/or reveal 
or exacerbate all the geriatric syndromes [26].

One limitation of the ICIQ-UI-sf is that, like other exist-
ing screening tools, it does not distinguish UI induced by 
environmental factors and functional UI from over-active 
bladder [19]. Indeed, continence control does not only 
depend on neurological and bladder function but also on 
the patients’ ability to access/use the bathroom and/or to 
undress, as well as sensory abilities and particularly visual 
perception. This functional and/or cognitive ability of the 
patient to use the toilet is addressed through another item of 
the 5 Katz’s ADL considered for functional independency 
[24]. Thus, while this study showed that ICIQ-UI-sf is more 

Table 4  Comparative analysis 
between the characteristics of 
the patients screened as false 
positive and true negative for 
UI with the “continence” Katz’s 
ADL item and all urinary 
continent patients according to 
the TOFU meeting

The results are presented as mean ± standard deviation and median for the quantitative variables, and the 
number and calculated percentage [n (%)] for the qualitative data (N = 125)
a For ADL, the total score is calculated from patients’ ability to achieve 5 of Katz’s 6 ADLs, continence was 
not considered for the assessment of functional autonomy
b It is the composite score of frequency, intensity and impact on quality of life with a maximum impact of 
21 points
c Results of comparative analyses of the characteristics of false positive and true negative; p < 0.05 indicates 
that there is a significant difference between the 2 groups

Characteristics Continence accord-
ing to TOFU 
meeting

Continence according to 
the « Continence » item of 
Katz’s ADL

pa

False positive True negative

N = 125 N = 20 N = 105

Administrative data
 Women 93 (74.4) 13 (65.0) 80 (76.2) 0.293
 Age 85.8 ± 7.0 87.2 ± 6.8 85.5 ± 7.1 0.262
 Duration of hospital stay 13.2 ± 7.0 14.5 ± 6.8 13.0 ± 8.0 0.201

11.4 13.3 10.5
Comprehensive geriatric assessment
 Katz’s  ADLa 3.6 ± 1.4 2.5 ± 1.5 3.8 ± 1.3 0.0002

4.0 2.5 4.0
 Independency (ADL score = 5/5) 50 (40.0) 2 (10.0) 48 (45.7) 0.002
 Mild dependency (ADL score = 3–4/5) 45 (36.0) 8 (40.0) 37(35.3)
 Severe dependency (ADL score = 1–2/5) 30 (24.0) 10 (50.0) 20 (19.0)
 Number of geriatric syndromes 2.0 ± 0,9 2.4 ± 0.8 1.9 ± 0.9 0.021

2.0 2.0 2.0
 Gait disorders 84 (69.4) 17 (89.5) 67 (65.7) 0.030
 Cognitive impairment 85 (70.8) 17 (89.5) 68 (67.3) 0.041
 Risk of malnutrition 44 (36.4) 10 (52.6) 34 (33.3) 0.108

ICIQ-UI-sf  scaleb 0.0 ± 0.0 0.0 0.0 0.0002
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efficient to detect UI than Katz’s ADL, in the context of the 
TOFU program the two tools are complementary as well as 
all the medico-psycho-social information collected through 
the CGA. An important limitation of the study is that in the 
pragmatic approach taken there was not any specific design 
(e.g., crossover design) or timing (i.e., one tools systemati-
cally considered in first) in applying the two screening tools 
by nurses. Thus, patients could be assessed with the ICIQ-
UI-sf in first and the Katz’s ADL after, or inversely. When 
patients were screened first with the ICIQ-UI-sf, it is difficult 
to think that the result of the screening with the “inconti-
nence” Katz’s ADL item could be different whilst the oppo-
site it is not. The bias potentially thus induced would have 
been controlled, or at least measurable, with a cross over 
design. However, to maximize the implementation of this 
screening in nursing records it was, to our opinion, neces-
sary to limit as much as possible any supplementary con-
straints on nurses and in their daily care planning. This bias 
was inherent in the experimental set up and then skewed 
the result consistently in the same direction. In other words, 
it has potentially led to minimize the difference between 
the two tools and to over-estimate the performance of the 
“continence” Katz’s ADL item. Finally, this study’s rather 
very specific sample of complex inpatients from a single 
hospital division may prevent generalization of these find-
ings. Even though this systematic screening with the ICIQ-
UI-sf is easily transposable to other vulnerable populations 
like in institutional settings it could be also to less complex 
aged population. Validated as being used in hospital setting, 
this tool could be also certainly of interest for primary care 
physicians in community care.

Conclusion

This study provides clinometric arguments for consider-
ing the ICIQ-UI-sf as an effective means of screening UI 
in hospitalized aged patients compared to Katz’s ADL as 
commonly considered. This includes the most vulnerable 
and complex patients. It also shows that delegating to nurses 
the screening of UI with a specific but easy to use tool is 
feasible and effective. Se and Sp of the ICIQ-UI-sf have, 
however, to be confirmed in larger and more heterogeneous 
aged populations.
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