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A B S T R A C T

Background: Urinary incontinence (UI) is common in older adults. The construct of intrinsic capacity (IC) pro
vides a multidimensional framework to assess functional reserves. This cross-sectional study examined the as
sociation between IC and UI in community-dwelling octogenarians from the Ageing and Longevity in the Sirente 
(ilSIRENTE) study.
Methods: IC was computed as the mean of standardized (0− 100) scores across five domains (locomotion, 
cognition, vitality, psychological well-being, and sensory function) derived from Minimum Data Set for Home 
Care (MDS-HC) instruments and supplementary tests. UI was defined as a score of 3 or more on MDS-HC item I1. 
Associations between IC and UI were examined using logistic regression models adjusted for sociodemographic 
and clinical covariates. Restricted cubic splines tested linearity.
Results: Among 320 participants (median age 83.9 years [81.7–88.5]; 67.2% women), 35 (10.9%) had UI. 
Incontinent individuals had a lower total IC score (60.2 [51.5–69.7] vs. 85.2 [76.1–92.7]; p < 0.001) and lower 
scores in the locomotion, cognition, vitality, psychological well-being, and sensory domains. In fully adjusted 
models, higher IC score was associated with lower odds of UI (per 10-point increase: OR 0.34, 95% CI 0.24–0.48). 
High IC score was associated with markedly lower odds of UI compared with low IC score (OR 0.07, 95% CI 
0.02–0.20). Restricted cubic spline analyses supported linearity (p for non-linearity = 0.701).
Conclusions: Lower IC scores were associated with higher odds of UI, particularly in locomotion, cognition, vi
tality, and sensory domains. These findings support UI as a marker of multidimensional vulnerability and 
highlight the value of IC-oriented assessment to guide multidomain interventions in geriatric care.

1. Introduction

Urinary incontinence (UI) is one of the most frequent geriatric syn
dromes among community-dwelling older adults. Meta-analyses esti
mate a pooled prevalence up to approximately 37% in women aged ≥55 
years, with rates increasing with age and in those with chronic condi
tions [1,2]. Despite this high burden, UI is often underreported and 
undertreated due to stigma and misconceptions that it is a normal part of 
ageing, leading to low help-seeking rates [3–5]. The condition is 
multifactorial, resulting from age-related alterations in the lower uri
nary tract and central nervous system, comorbidities, polypharmacy, 

and declines in mobility and cognition [6]. Beyond its physical mani
festations, UI is associated with depression, social isolation, institu
tionalisation, and decreased quality of life for both patients and 
caregivers [7,8].

Within the World Health Organization's (WHO) framework for 
healthy ageing, the construct of intrinsic capacity (IC) provides an 
integrative measure of the physical and mental reserves that sustain 
functional ability in older age. IC encompasses five domains, i.e. loco
motion, cognition, vitality, psychological well-being, and sensory 
function (hearing and vision), and its decline predicts subsequent 
disability, dependence, hospitalization, and mortality [9,10]. While IC 
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and frailty describe complementary aspects of ageing, reserve and 
vulnerability, respectively, IC offers a proactive, person-centred frame
work for assessing and promoting healthy ageing [11]. Recent guidance 
from the WHO Integrated Care for Older People (ICOPE) handbook, 
second edition [12], explicitly includes UI within the core assessment of 
older patients in primary care settings. Chapter 13 provides a structured 
care pathway for UI screening and management, recognizing it as both a 
determinant and a consequence of declining functional reserves. This 
inclusion reflects a paradigm shift from disease-centered management 
toward integrated care focused on maintaining capacity and indepen
dence at the community level.

However, despite the clinical relevance of UI and the growing 
application of IC in research and policy, evidence on their quantitative 
relationship remains limited. Previous consensus documents, including 
reports from the International Consultation on Incontinence, have long 
recognized UI in older adults as a systemic manifestation of age-related 
decline rather than a single-organ failure [13]. While prior work has 
linked UI to frailty and functional decline, including isolated domains of 
IC, and to subjective perceptions of ageing [14], our study examined UI 
within the integrated multidimensional framework of IC, allowing a 
holistic view of continence as an expression of functional reserve rather 
than a single system failure. Specifically, we analysed both composite 
and domain-specific IC scores to assess their associations with UI.

2. Material and methods

2.1. Study design

The ilSIRENTE study is a population-based observational study of 
community-dwelling octogenarians conducted in the Sirente geographic 
region (L'Aquila, Abruzzo, Italy) to explore determinants and outcomes 
of ageing. It was conducted by the Department of Geriatrics at the 
Università Cattolica del Sacro Cuore (Rome, Italy) in partnership with 
local health authorities and general practitioners serving the Sirente 
Mountain Community. The study design and baseline procedures have 
been described in detail in the first publication of the cohort [15]; 
briefly, participants underwent standardized home-based assessments 
including interviews, physical examinations, and performance tests. The 

cohort was designed to include all eligible residents of the area aged 80 
years or older, irrespective of health status or functional level. All pro
cedures complied with the Declaration of Helsinki and were approved by 
the Ethics Committee of the Università Cattolica del Sacro Cuore. 
Written informed consent was obtained from all participants or their 
legal representatives.

2.2. Study sample

Eligible participants were individuals all individuals aged 80 years 
and older (born before 1 January 1924) and residing in the Sirente area 
at the time of recruitment, as identified through municipal population 
registries, ensuring complete population coverage of the target area. Of 
429 persons identified, 65 declined participation, yielding an initial 
cohort of 364 participants. After excluding 44 participants with missing 
data in multiple domains, the final analytical sample comprised 320 
individuals (Fig. 1).

2.3. Data collection

Baseline data were collected between December 2003 and 
September 2004 using the Minimum Data Set for Home Care (MDS-HC), 
following standardized procedures described in the corresponding 
manual [16]. This instrument includes over 350 items covering socio
demographic, functional, cognitive, and clinical characteristics, as well 
as medication use and geriatric syndromes [17]. Additional information 
on lifestyle and physical performance was obtained through question
naires and tests adapted from the Invecchiare in Chianti (InCHIANTI) 
study [18]. Excessive alcohol intake was defined as >500 mL of wine (or 
equivalent) per day, and current smoking as tobacco use at least once 
weekly. Physical activity was defined as engagement in moderate- 
intensity occupational or leisure activity for at least 2 h per week dur
ing the previous year [19], although this definition may underestimate 
domestic or caregiving activity, particularly among older women [20]. 
Clinical diagnoses were obtained from section J (“Disease diagnoses”) of 
the MDS-HC and validated by study physicians through interviews, in
formation from primary care practitioners, physical examination, and 
review of medical records. Multimorbidity was defined as the presence 

Fig. 1. Flowchart of sample selection.
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of two or more chronic conditions, and polypharmacy as the regular use 
of five or more medications. Body mass index (BMI) was calculated as 
weight (kg) divided by height squared (m2). Functional status was 
assessed using MDS-derived scales for activities of daily living (ADL) and 
instrumental activities of daily living (IADL). The ADL scale evaluated 
basic self-care abilities, while the IADL scale assessed more complex 
tasks requiring cognitive and physical effort, such as meal preparation, 
housekeeping, medication and financial management, and use of 
transportation. Each scale ranged from 0 (independent) to 7 (totally 
dependent) [21,22].

2.4. Assessment of intrinsic capacity

IC was operationalised according to the WHO framework as the 
composite of five domains [23,24] (Supplementary Table S1). Loco
motion was measured using the Short Physical Performance Battery 
(SPPB), which includes balance, 4-m gait speed, and chair-stand tests 
[25]. Participants were asked to maintain progressively challenging 
standing positions (side-by-side, semi-tandem, tandem) for up to 10 s, 
walk a 4-m course at usual pace, and rise five times from a chair with 
folded arms. Each subtest was scored from 0 (unable) to 4 (best), 
yielding a total score from 0 to 12. Cognition was assessed using the 
Cognitive Performance Scale (CPS) derived from five MDS-HC items 
[26]. Vitality was assessed with the Mini Nutritional Assessment–Short 
Form (MNA-SF; range 0–14; 12–14 = normal, 8–11 = at risk, 0–7 =
malnutrition) [27]. Psychological well-being was measured using the 
MDS Depression Rating Scale (MDS-DRS; range 0–14), with scores ≥3 
suggesting probable depressive symptoms [28]. Sensory function was 
derived from MDS-HC items on vision (D1; 0–4) and hearing (C1; 0–3) 
[29,30]. All variables were standardized using the percent of maximum 
possible (POMP) transformation, rescaling each domain to a 0–100 scale 
where higher values indicate greater capacity [31]. IC score was ob
tained as the mean of the five standardized domain scores (range 
0–100). Participants were further classified as having high IC (≥77.6) or 
low IC (<77.6) based on a previously identified cut-off associated with 
two-year incident disability [23].

2.5. Assessment of urinary incontinence

UI was assessed using item I1 of the MDS-HC, which evaluates 
bladder control over the previous seven days [32]. Scores range from 
0 (completely continent) to 5 (completely incontinent). Participants 
scoring ≥3 (indicating at least two episodes of urine loss per week up to 
daily incontinence) were classified as incontinent, while those with 
scores <3 were considered continent or near-continent. Urinary incon
tinence was modelled as the dependent variable in all analyses, 
reflecting its possible role as a clinical manifestation of reduced func
tional reserves.

2.6. Statistical analysis

Participants' characteristics were summarised using descriptive sta
tistics and stratified by UI status, with normality of continuous variables 
assessed using the Shapiro–Wilk test. Continuous variables were 
expressed as median [interquartile range] and compared using the 
Wilcoxon rank-sum test, whereas categorical variables were expressed 
as counts and percentages and compared using the chi-squared or 
Fisher's exact test, as appropriate. To explore potential non-linear as
sociations between IC and UI, restricted cubic spline models were fitted 
with IC entered as a continuous variable. Restricted cubic splines with 
four knots were specified, and models were adjusted for age, sex, edu
cation level, number of chronic conditions, and number of medications. 
Non-linearity was formally tested using a Wald test comparing the spline 
model to the linear term. Knot locations were automatically selected by 
the rms package [33] according to the distribution of the IC score. 
Linearity of the association between IC and UI was assessed with spline 

functions. Logistic regression models were then fitted to examine the 
association between IC and UI, analysing IC both as a continuous vari
able (per 10-point increase) and as a dichotomous variable (high vs. low 
IC, based on the identified cut-off). Three models were constructed: 
unadjusted, Model 1 (age and sex adjusted), and Model 2 (further 
adjusted for education, number of chronic conditions, and number of 
medications). The same analyses were repeated for each IC domain. All 
analyses were performed using R version 4.5.1 (R Foundation for Sta
tistical Computing, Vienna, Austria), with statistical significance set at p 
< 0.05.

3. Results

The characteristics of the 320 participants (median age 83.9 years 
[81.7–88.5]; 67.2% women), stratified by UI status, are shown in 
Table 1. Incontinent individuals (n = 35, 10.9%) were older and more 
frequently women than continent participants (all p < 0.05). They were 
less physically active, had poorer functional status (higher ADL and 
IADL scores), and worse nutritional, physical, and cognitive perfor
mance, while depressive symptoms did not differ between groups. 
Hearing impairment was more frequent among incontinent participants, 
whereas visual impairment was less common. The total IC score was 
lower in incontinent individuals (60.2 [51.5–69.7] vs. 85.2 [76.1–92.7]; 
p < 0.001), and low IC (<77.6) was more prevalent (88.6% vs. 29.5%; p 
< 0.001).

Fig. 2 shows differences in overall IC and its domains between 
continent and incontinent participants. Significantly lower scores were 
observed across all IC domains, including locomotion (16.7 [0.0–33.3] 
vs. 66.7 [41.7–83.3]; p < 0.001), cognition (50.0 [25.0–91.7] vs. 100.0 
[83.3–100.0]; p < 0.001), vitality (71.4 [64.3–85.7] vs. 92.9 
[85.7–100.0]; p < 0.001), sensory function (66.7 [54.2–83.3] vs. 83.3 
[70.8–100.0]; p < 0.001), and psychological well-being (92.9 
[75.0–100.0] vs. 100.0 [85.7–100.0]; p = 0.026). Restricted cubic spline 
analysis confirmed a linear association between IC and UI (Fig. 3, p for 
non-linearity = 0.701).

In logistic regression models (Table 2), higher IC scores were asso
ciated with lower odds of UI. When IC was analysed as a continuous 
variable, each ten–point increase corresponded to a significant reduc
tion in the odds of incontinence across all models (OR 0.34, 95% CI 
0.24–0.48, p < 0.001). When analysed as a categorical variable, high IC 
was associated with lower odds of UI compared with low IC, and the 
association remained significant after adjustment for age, sex, educa
tion, number of chronic diseases, and number of medications (OR 0.07, 
95% CI 0.02–0.20; p < 0.001). Analyses by domain showed that higher 
scores in locomotion, cognition, vitality, and sensory function were 
independently associated with lower odds of UI, while the psychological 
domain was not significantly associated. In adjusted models, neither 
education level, multimorbidity, nor number of medications showed 
independent associations with UI, whereas older age and female sex 
were associated in specific models, particularly for the cognitive and 
sensory domains. When all IC domains were entered simultaneously in 
the same model, only locomotion and cognition retained independent 
associations with UI (Supplementary Table S2).

4. Discussion

In this population-based cohort of community-dwelling octogenar
ians, lower IC was strongly and linearly associated with UI, independent 
of sociodemographic and clinical covariates. Each ten-point increase in 
the IC score corresponded to a 66% reduction in the odds of UI, and the 
association remained robust after adjustment for major confounders. 
Participants with high IC had markedly lower odds of UI than those with 
low IC. Among the five domains, locomotion, cognition, vitality, and 
sensory function were independently associated with continence, 
whereas the psychological domain showed no significant relationship. 
These findings indicate that UI in very old adults reflects a multidomain 
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functional decline, reinforcing the concept of UI as a systemic rather 
than organ-specific geriatric syndrome. This interpretation aligns with 
recent expert recommendations advocating the integration of conti
nence assessment into comprehensive geriatric evaluation and frailty 
management frameworks [7,34].

Notably, in our cohort only 10.9% of participants reported UI, a 
prevalence lower than that generally reported in population-based 
studies. In community-dwelling adults aged ≥65 years, prevalence es
timates typically range from 11 to 22% in men and 22–38% in women, 
increasing further in advanced age, with approximately 24% of men and 
35% of women affected at 85 years, and even higher rates among the 
oldest women [35–38]. The lower prevalence observed in our study 
likely reflect selective survival, the relatively high functional status of 
community-dwelling octogenarians, and the conservative threshold 
adopted to define incontinence within the MDS-HC. Moreover, preva
lence estimates relying on self-report are vulnerable to underreporting, 
particularly in very old adults, in whom stigma and normalization of 
symptoms remain common [7]. While this may limit the generalisability 
of prevalence estimates, it reinforces the importance of active case 
finding and routine screening and supports the interpretation of UI as a 
marker of reduced IC even within a comparatively robust older 
population.

Our results extend prior evidence linking UI to physical, cognitive, 
and nutritional impairments in later life. Sarcopenia and reduced 
mobility contribute to impaired pelvic floor strength and functional 
incontinence [39], while cognitive impairment compromises bladder 
control and toileting behaviours [40]. Similarly, malnutrition and low 
vitality have been associated with muscle wasting and reduced resil
ience of the lower urinary tract [41]. The strong associations observed 
across IC domains mirror these multifactorial pathways. In contrast, the 
psychological domain was not significantly related to UI, diverging from 
literature linking incontinence to higher rates of depression, anxiety, 
and reduced self-esteem [42,43]. Although data in adults aged ≥80 
years are scarce, psychological distress and reduced quality of life 
remain common [44,45]. Our finding may reflect both the low preva
lence of clinically relevant depression in the cohort and the limited 
sensitivity of the MDS-DRS to capture broader sequelae such as anxiety 
and social withdrawal [46,47]. Moreover, normalization and psycho
logical adjustment to urinary symptoms in very old age, may attenuate 
the self-perceived burden of UI, leading to underreporting of emotional 
distress in standardized assessments [7,48,49]. Nonetheless, the absence 
of association should not be interpreted as evidence of no link between 
mood and continence. Numerous longitudinal studies have shown that 
depressive symptoms can both precede and result from urinary incon
tinence, supporting a bidirectional relationship that may not be fully 
captured by the measures available in our dataset [50].

Our findings support the interpretation of UI as a late expression of 
reduced IC, arising from cumulative deficits across motor, cognitive, 
metabolic, and sensory systems. The magnitude and consistency of these 
associations across models suggest that IC captures the shared functional 
substrate underlying continence in ageing. These data complement 
longitudinal evidence showing that declines in IC precede disability and 
loss of independence [9,10]. Thus, assessing IC may help identify in
dividuals at risk for UI before symptom onset, enabling earlier multi
domain interventions.

From a geroscience perspective, the association between IC and UI 
underscores the biological interconnectedness of age-related functional 
losses. As emphasised by the ICFSR–Geroscience Task Force [51], IC and 
frailty represent functional expressions of ageing, IC reflecting reserve 
and frailty vulnerability, while resilience modulates their balance. 
Cellular senescence, mitochondrial dysfunction, and chronic inflam
mation contribute to multisystem decline. The alignment of our findings 
with this model suggests that UI may act as a sentinel manifestation of 

Table 1 
Characteristics of participants according to intrinsic capacity categories.

Continent 
(N = 285)

Incontinent 
(N = 35)

Total sample 
(N = 320)

p

Personal characteristics
Age, years 83.8 

(81.7–87.9)
87.4 
(82.9–92.5)

83.9 
(81.7–88.5)

0.001

Sex, female 186 (65.3%) 29 (82.9%) 215 (67.2%) 0.037
Education, years 5.0 (5.0–5.0) 5.0 (5.0–5.0) 5.0 (5.0–5.0) 0.102
Living alone 93 (32.6%) 8 (22.9%) 101 (31.6%) 0.261
Alcohol abuse 38 (13.3%) 2 (5.7%) 40 (12.5%) 0.310
Active smoking 8 (2.8%) 0 (0%) 8 (2.5%) 0.667
Physically active 196 (68.8%) 6 (17.1%) 202 (63.1%) <0.001
ADL score 0.0 (0.0–0.0) 5.0 (2.5–6.0) 0.0 (0.0–0.0) <0.001
IADL score 2.0 (0.0–4.0) 7.0 (5.0–7.0) 2.0 (0.0–4.2) <0.001

Nutritional status and physical performance
BMI, kg/m2 26.0 

(22.9–28.6)
24.0 
(20.4–29.0)

25.8 
(22.5–28.7)

0.170

MNA-SF total score 13.0 
(12.0–14.0)

10.0 
(9.0–12.0)

13.0 
(12.0–14.0)

<0.001

Malnutrition (MNA- 
SF <8)

52 (18.2%) 16 (45.7%) 68 (21.3%) <0.001

At risk (MNA-SF 
8–11)

5 (1.8%) 4 (11.4%) 9 (2.8%)

Normal (MNA-SF 
≥12)

228 (80.0%) 15 (42.9%) 243 (75.9%)

SPPB summary score 8.0 
(5.0–10.0)

2.0 (0.0–4.0) 8.0 
(4.0–10.0)

<0.001

Cognition and psychological status
CPS score 0.0 (0.0–1.0) 3.0 (0.5–4.5) 0.0 (0.0–1.0) <0.001
MDS-DRS score 0.0 (0.0–2.0) 1.0 (0.0–3.5) 0.0 (0.0–3.0) 0.131

Sensory impairment
Hearing impairment

Absent 5 (1.8%) 2 (5.7%) 7 (2.2%) <0.001
Mild/moderate 139 (48.8%) 28 (80.0%) 167 (52.2%)
Severe 141 (49.5%) 5 (14.3%) 146 (45.6%)

Vision impairment
Absent 7 (2.5%) 5 (14.3%) 12 (3.8%) 0.001
Mild/moderate 105 (36.8%) 15 (42.9%) 120 (37.5%)
Severe 173 (60.7%) 15 (42.9%) 188 (58.8%)

Intrinsic capacity
Total score 85.2 

(76.1–92.7)
60.2 
(51.5–69.7)

83.8 
(73.0–91.7)

<0.001

Low intrinsic 
capacity (<77.6)

84 (29.5%) 31 (88.6%) 115 (35.9%) <0.001

High intrinsic 
capacity (≥77.6)

201 (70.5%) 4 (11.4%) 205 (64.1%)

Clinical characteristics
Coronary artery 

disease
33 (11.6%) 4 (11.4%) 37 (11.6%) 0.999

Heart failure 11 (3.9%) 5 (14.3%) 16 (5.0%) 0.021
Diabetes mellitus 54 (18.9%) 12 (34.3%) 66 (20.6%) 0.065
COPD 38 (13.3%) 6 (17.1%) 44 (13.8%) 0.721
Dementia 14 (4.9%) 5 (14.3%) 19 (5.9%) 0.044
Parkinson's disease 5 (1.8%) 1 (2.9%) 6 (1.9%) 0.504
Depression 69 (24.2%) 13 (37.1%) 82 (25.6%) 0.147
Cancer 13 (4.6%) 3 (8.6%) 16 (5.0%) 0.538
Osteoarthritis 60 (21.1%) 6 (17.1%) 66 (20.6%) 0.750
Number of diseases 2.0 (1.0–3.0) 2.0 (2.0–4.0) 2.0 (1.0–3.0) 0.055
Multimorbidity 180 (63.2%) 27 (77.1%) 207 (64.7%) 0.148
Number of 

medications
3.0 (1.0–4.0) 3.0 (2.0–4.5) 3.0 (1.8–4.2) 0.260

Polypharmacy 71 (24.9%) 9 (25.7%) 80 (25.0%) 0.999

Data are reported as medians (interquartile range) and absolute numbers (%) for 
continuous and categorical variables, respectively.
Alcohol abuse: ≥500 mL daily of wine or equivalent; multimorbidity: ≥2 chronic 
diseases; polypharmacy: ≥5 medications.
Abbreviations: BMI: body mass index; CPS: cognitive performance scale; COPD: 

chronic obstructive pulmonary disease; MDS-DRS: Minimum Data Set- 
Depression Rating Scale; SPPB: short physical performance battery.
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Fig. 2. Differences in intrinsic capacity domains and total score in participants with and without urinary incontinence. Numbers of participants: continent = 285, 
incontinent = 35.

Fig. 3. Restricted cubic spline showing the adjusted association between intrinsic capacity score and odds of urinary incontinence. The solid line represents adjusted 
odds ratios and the shaded area the 95% confidence interval. Estimates are adjusted for age, sex, education level, number of chronic conditions, and number of 
medications.

Table 2 
Unadjusted and adjusted logistic regression models exploring the association between intrinsic capacity composite score and urinary incontinence and between 
intrinsic capacity domains and incontinence.

Unadjusted 
OR (95% CI)

p Model 1 
OR (95% CI)

p Model 2 
OR (95% CI)

p

Intrinsic capacity score per ten–point increase 0.34 (0.24–0.46) <0.001 0.35 (0.25–0.48) <0.001 0.34 (0.24–0.48) <0.001
Intrinsic capacity categories

Low (<77.6) – – –
High (≥77.6) 0.05 (0.02–0.14) <0.001 0.07 (0.02–0.18) <0.001 0.07 (0.02–0.20) <0.001

Domains per ten–point increase
Locomotion 0.61 (0.52–0.71) <0.001 0.63 (0.53–0.73) <0.001 0.63 (0.53–0.74) <0.001
Cognition 0.67 (0.59–0.76) <0.001 0.66 (0.58–0.76) <0.001 0.67 (0.58–0.77) <0.001
Vitality 0.50 (0.39–0.63) <0.001 0.52 (0.41–0.67) <0.001 0.54 (0.42–0.70) <0.001
Psychology 0.85 (0.69–1.06) 0.140 0.88 (0.71–1.12) 0.300 1.02 (0.79–1.34) 0.900
Sensory 0.68 (0.57–0.80) <0.001 0.70 (0.58–0.85) <0.001 0.73 (0.60–0.89) 0.002

Model 1: age- and sex-adjusted. Model 2: fully adjusted for age, sex, education, number of chronic diseases, and number of medications. Abbreviations: CI, confidence 
interval; OR, odds ratio.
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impaired resilience. The parallel decline in locomotion, vitality, and 
cognition observed in incontinent participants likely reflects cumulative 
impairments in neuromuscular integrity, energy metabolism, and 
brain–bladder control, consistent with experimental evidence that 
mitochondrial dysfunction and neuroinflammation compromise both 
central and peripheral mechanisms of micturition [52]. Notably, when 
all IC domains were considered simultaneously, locomotion and cogni
tion retained independent associations with UI, suggesting that deficits 
in vitality, psychological well-being, and sensory function may be clin
ically expressed through concomitant impairments in locomotion and 
cognition; further research is needed to investigate the interrelation
ships among IC domains [53,54].

The present findings align with the second edition of the WHO ICOPE 
Handbook [12], which recognises UI as a core component of functional 
health assessment in older adults. Including continence screening within 
Step 1 of the ICOPE algorithm, alongside the five IC domains, represents 
a shift toward proactive, person-centred care aimed at preserving 
function and independence. By embedding UI within the IC framework, 
the WHO explicitly positions continence as both a determinant and an 
indicator of healthy ageing. Our data provide empirical support for this 
integration. Similar approaches emphasise the importance of non- 
pharmacological and non-surgical continence promotion within 
healthy ageing strategies to maintain autonomy and quality of life 
[55,56]. Assessing IC in routine practice could help clinicians detect 
early decline in those with mild or occasional UI, prompting multido
main interventions targeting mobility, nutrition, and cognition rather 
than symptom management alone. Such an approach resonates with the 
geroscience principle that addressing upstream mechanisms of ageing 
may mitigate multiple clinical outcomes simultaneously [57,58].

From a policy perspective, incorporating IC-based assessment into 
primary care and community programmes could enhance the effec
tiveness of continence promotion strategies and reduce disability burden 
in very old populations. In practice, screening for UI within ICOPE Step 1 
could serve as a pragmatic entry point to identify older adults with 
reduced IC. Simple measures, such as gait speed, nutritional screening, 
and cognitive testing, may guide multidisciplinary interventions 
addressing upstream determinants of UI, rather than focusing solely on 
symptom containment.

4.1. Strengths and limitations

The main strengths of this study include its population-based design, 
standardized assessment of UI using the MDS-HC instrument, and 
comprehensive evaluation of the five IC domains within a well- 
characterised cohort of very old adults. The use of spline modelling to 
test linearity and the robustness of multivariable adjustment strengthen 
the validity of the findings. However, several limitations should be 
acknowledged. First, the cross-sectional design precludes inference on 
temporal or causal relationships between IC and UI. Although IC is 
theoretically upstream of functional outcomes, longitudinal analyses are 
needed to determine whether declines in IC predict incident UI. Second, 
the relatively small number of incontinent participants limited statistical 
power for interaction analyses and domain-specific stratification. Third, 
the operationalisation of IC was based on existing measures harmonised 
through the POMP method, which may not fully capture the dynamic 
interplay between domains. Finally, the study sample, composed of 
community-dwelling octogenarians from a rural Italian area, may not 
represent institutionalised or ethnically diverse populations, limiting 
generalisability. Future longitudinal work integrating IC trajectories 
with continence outcomes, ideally across diverse populations and care 
settings, will be crucial to inform IC-guided continence promotion 
strategies advocated within the WHO ICOPE framework.

5. Conclusions

In summary, this study provides novel evidence that lower IC, 

particularly deficits in locomotion, cognition, vitality, and sensory 
function, is strongly associated with UI among community-dwelling 
octogenarians. These findings support a multidimensional interpreta
tion of UI as a clinical manifestation of declining IC and resilience within 
the geroscience framework. Integrating continence assessment into IC- 
based models of care, as recommended by the WHO ICOPE 2024 
handbook, may facilitate earlier identification and intervention, pro
moting healthy longevity and functional independence in very old 
adults.
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