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Abstract 

Objectives: To assess whether stress or mixed urinary incontinence (UI) is associated with deficits in 

executive functioning among community-dwelling women. Design: An observational study comparing the 

performance, using multivariate analyses of variance (MANOVAs) and Bonferroni post hoc test, of 

continent women and women with stress or mixed UI during executive control tasks. Setting: The research 

center of the Institut universitaire de gériatrie de Montréal. Participants: One hundred and fifty-five 

community-dwelling women aged 60 and older participated in the study. Measurements: Based on the 

Urogenital Distress Inventory (UDI), participants were split into three groups: 35 continent women, 43 

women with stress UI, and 78 women with mixed UI. Participants completed a battery of 

neuropsychological tests and a computerized dual-task test. Results: Women with mixed UI showed poorer 

performances than continent and stress UI women in executive control functions. Deficits were specific to 

tests involving switching and sharing/dividing attention between two tasks. Conclusion: Results of this 

study suggest that mixed UI can be associated with executive control deficits in community-dwelling older 

women. Future intervention studies in the treatment of UI should take the higher risk of an executive 

control deficit in women with UI under consideration. 
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Urinary incontinence (UI) is one of the most prevalent health concerns confronting women aged 60 and 

older (Milson et al., 2009; Tannenbaum, Mayo, & Ducharme, 2005). In fact, up to 55% of community-

dwelling women (i.e., not institutionalized) suffer from UI. Of these, 20% to 25% suffer from severe 

symptoms (>10 episodes/week; Milson et al., 2009; Wetle et al., 1995). UI is subdivided into three types 

according to symptoms: (a) Stress UI refers to leakage on effort, exertion, sneezing, or coughing; (b) 

urgency UI refers to leakage accompanied by a sudden, intense desire to urinate; and (c) mixed UI refers to 

symptoms of both stress and urgency UI. Stress and mixed UI tend to predominate in women between the 

ages of 60 to 69 years, accounting for 43% of mixed UI, 40% of stress UI, and 12% of urgency UI in 

women (Abrams et al., 2002; Dooley, Lowenstein, Jenton, Fitgerald, & Brubaker, 2008; Hannestad, 

Rortveit, Sandvik, & Hunskaar, 2000). 

Cognitive decline is also prevalent in older adults. In a sample of 660 nondemented participants between 

the ages of 65 and 75 years, 18% had deficits in multiple cognitive domains (Manly et al., 2005). In fact, UI 

research on nursing home residents consistently supports an association between UI and cognitive decline 

(Hunskaar, Ostbye, & Borrie, 1998; Palmer, Baumgarten, Langenberg, & Carson, 2002; Wetle et al., 1995). 

For instance, in a study using multivariate analysis, patients lacking spatial and temporal orientation had a 

3.6 times greater risk of being incontinent than those with a normal orientation (Aggazzotti et al., 2000). 

However, among nursing home residents, this correlation may also reflect a state of frailty that manifests in 

a myriad of symptoms without clear and distinct causal linkages. 

Indeed, in relatively more healthy community-dwelling women, the association between UI and cognition 

remains ambiguous, with some studies supporting a relationship while others do not. A population-based 

cross-sectional study involving 1995 community-dwelling women did not show any relationship between 

an individual's score on the Mini-Mental State Examination (MMSE) and UI (Wetle et al., 1995). However, 



a more recent community-based study reported an association between cognitive impairment, defined as a 

score below 24 on the MMSE, and the prevalence of UI (Rait et al., 2005). Still, after adjusting for age, sex, 

residence, marital status, health, hearing, vision, medication, and falls, the association was of borderline 

statistical significance (odds ratio, OR = 1.3, 95% confidence interval, CI [1.0, 1.6]). Another 6-year 

longitudinal study of 6349 community-dwelling women indicated that women with recent cognitive decline 

(i.e., 1 standard deviation, SD, beyond the mean decline and in the 6 years period preceding the 

incontinence assessment) were more likely to report that UI interfered with their daily activities (OR = 

1.55, 95% CI [1.10–2.17] for decline in MMSE score; OR = 1.53, 95% CI [1.01–2.31] for decline in 

processing speed as assessed by the Digit Symbol Substitution Test; Huang, Brown, Thom, Fink, & Yaffe, 

2007). However, women with cognitive decline did not report any more UI symptoms or a higher 

frequency of UI than those without cognitive decline. Finally, a 10-year longitudinal study of over 5000 

women aged 65 years and older found no significant association between moderate (<78) or severe (<50) 

cognitive impairment on the modified Mini-Mental Status (3MS) test and the incidence of UI (Ostbye et 

al., 2004). Contrary to studies on nursing home residents, studies on community-dwelling women, such as 

those discussed above, have identified no consistent findings regarding the relationship between cognitive 

decline and UI. 

However, the divergent results among studies could be explained by the use of general, nonspecific indexes 

of cognitive functioning, such as the MMSE or 3MS. Such measures of general mental status do not permit 

the dissociation of cognitive functions that may ultimately play a critical role in the relationship between 

cognition and UI. In a recent study of 40 women ages 60 to 79 years, comparing 20 continent women to 20 

with urgency UI, a trend emerged indicating that continent women performed better than those with UI on 

tasks recruiting working memory and executive functions (as per the Operation Span, OSPAN, task and the 

Wisconsin Sorting Card test; Morris, 2007 Morris, C. 2007. Differences in the function of the prefrontal 

cortex between women with urge urinary incontinence and continent cohorts. Neurology and Urodynamics, 

26: 610–611. ). 

Further, a non-gender-specific 2010 study using magnetic resonance imaging (MRI) found an association 

between white matter hyperintensities, moderate to severe UI (present in 38% of participants with no 

distinction between urgency, mixed, and stress UI), and reduced executive function (as measured by the 

Trail Making Test, Part B; the Stroop Color–Word test; and the California Computerized Assessment 

Package, sequential reaction time test; Wakefield et al., 2010). Unfortunately, gender-disaggregated data 

were not provided, and 40% of the 99 participants were men. Nevertheless, this suggests that UI may not be 

associated with general cognitive decline but, more specifically, to a decline in executive function: This is 

supported by the presence of increased white matter hyperintensities, a condition found in both UI and 

executive function decline. Knowing whether UI is more strongly associated with executive functioning 

could have implications for the modalities and format in which clinicians approach UI treatments. 

Moreover, it would support new approaches such as combined cognitive and pelvic-floor-muscle training, 

which could be more effective than pelvic-floor-muscle training alone. 

Yet, if there is an association between cognition and UI, it may not be homogeneous among the different 

types of incontinence. Urgency UI has been associated with a lower score on both the MMSE (Griffiths et 

al., 1994) and the Cambridge Cognitive Examination (Griffiths, 1998). More recently, Morris (2007) 

observed a trend for poorer performance in community-dwelling women suffering from urgency UI 

(n = 20) than in continent women (n = 20). No similar comparisons have been made in women with either 

stress or mixed UI, nor between the three types of UI. This is important since stress and mixed UI are the 

two most prevalent types of UI in older women, hence, the most frequently encountered in rehabilitation 

interventions. This is also why the present study dissociated women with stress and mixed UI. 



In this study, women with stress and mixed UI, as well as continent women, were recruited to complete a 

battery of cognitive tests. It was hypothesized that women with either stress or mixed UI would show 

greater deficits on executive control tests than would continent women. 

METHOD 

The study was approved by the institutional review boards of the Institut universitaire de gériatrie de 

Montréal, the Jewish General Hospital, the Maisonneuve Rosemont Hospital, and the Centre Hospitalier 

Universitaire de Montréal. 

Participants 

One hundred and fifty-five women aged 60 years and older participated in the present study. They were 

recruited through advertisements placed in local newspapers and public places. Participants received a $50 

(Canadian) compensation for transportation. Inclusion criteria were: (a) 60 years old or older, (b) 

ambulatory, (c) continent or describing a pattern of stress or mixed UI as defined by the Urogenital Distress 

Inventory (UDI), and (d) having experienced, for those with stress or mixed UI, urinary leakage at least 

once a week during the previous three months (Shumaker, Wyman, Uebersax, McClish, & Fantl, 1994). 

Participants were excluded if they had urgency UI or a score of 26 or less on the MMSE, terminal cancer, 

severe arthritis, a stroke, neurological or demyelization diseases, myopathies, indwelling urinary catheters, 

or any illness likely to influence cognitive function measurements. The latter criteria were chosen to 

eliminate frail participants, who have a higher risk of showing cognitive decline. Further, cognitive 

screening specifically excluded women with cognitive impairment such as dementia, in case UI is in fact 

part of the dementia syndrome. 

Sociodemographic data were collected: age, level of education, body mass index (BMI), subjective general 

health status via the (short form) SF-12 Health Survey (Gandek et al., 1998), and lower-limb strength via 

the Sit-to-Stand Test. 

Urinary incontinence assessment 

The Urogenital Distress Inventory (UDI) was used to evaluate continence status and to differentiate among 

UI types in selecting participants. This test is specifically designed to assess symptoms associated with 

incontinence in women and is less invasive than other UI assessments. It contains 19 questions on lower 

urinary-tract symptoms and has been shown to have a good level of validity, reliability, and responsiveness 

among community-dwelling women and women over 60. Continence, as a diagnostic status based on the 

UDI, was defined as no reported urinary leakage. Stress UI status was defined by reported leakage episodes 

on effort, exertion, sneezing, or coughing. Urgency UI status was defined by a reported leakage episode 

related to urgency (a sudden, intense desire to urinate), and the women were excluded from the study. 

Finally, mixed UI status was defined by the reported presence of both stress and urgency UI symptoms. 

Although the questionnaire is self-reported, trained female evaluators completed the UDI questionnaire 

with each of the participants to ensure the questions were well understood. 

Cognitive assessments 

The cognitive battery of tests consisted of eight tasks. 

1.Mini-Mental State Examination (Folstein, & McHugh, 1975). This is a brief 30-point questionnaire test 

that is used to screen for cognitive impairment. 



2.Similarities, Wechsler Adult Intelligence Scale–Third Edition (Wechsler, 1997). This task measures 

verbal abstract reasoning. Participants explain how two words are alike (e.g., orange and banana). 

Similarities subtest is considered to be a strong measure of crystallized intelligence. 

3.Digit Span Forward, WAIS–III (Wechsler, 1997). This test measures short-term memory. The examiner 

reads a string of random digits out loud, at a rate of one per second (one series), after which the participant 

must repeat each digit in the same order. The string of digits in each series increases gradually (i.e., adding 

one or two digits at a time, from a string of 2 digits to upwards of 10). The dependent variable score is 

based on the number of correctly repeated series. 

4.Digit Span Backward, WAIS–III (Wechsler, 1997). This WAIS–III subtask, a measure of working 

memory, is similar to the Digit Span Forward test, but the participant is instructed to repeat the string of 

digits in reverse order. The dependent variable score is based on the longest recalled series. 

5.Digit Symbol Substitution, WAIS–III (Wechsler, 1997). This test assesses psychomotor speed (Lezak, 

Howieson, & Loring, 2004). Participants use a response key to associate symbols to numbers (1 to 9). The 

dependent variable is the number of items completed in 120 s. 

6.Modified Stroop Test (Chatelois et al., 1996). This test includes four conditions; time to complete each 

task is the dependent variable. The two baseline conditions involve reading color-words (red, green, etc.) 

printed in black ink (word reading) and naming colored patches (color naming). These conditions rely 

predominantly on speed of processing and simple attention. In the third condition, participants name the 

color-word whose typeface color is incongruent (dissonant) with its name (e.g., the word blue printed in red 

font). This third condition assessed inhibition. Finally, in the fourth condition, participants switch back and 

forth between naming the dissonant ink colors and reading the words. This fourth condition is known to be 

strongly associated with flexibility—that is, the ability to switch one's focus of attention from one task to 

another. 

7.Trail Making Test, Parts A and B (Tombaugh, 2004). Visual search, scanning, and speed of processing is 

assessed using the Trail Making Test Part A. Participants use a pencil to link up numbers (from 1 to 25) in 

a continuous line as fast as possible. The Trail Making Test Part B assesses flexibility of attention (also 

called switching). In this part, the participant alternates between letters in alphabetical order and numbers in 

ascending order (1–A–2–B–3–C, etc.). In both, the time required to complete the task is used as the 

dependent variable. 

8.Computerized dual-task (similar to the one used by Bherer et al., 2005 and Erickson et al., 2007). This 

includes two visual identification tasks, performed both separately and concurrently. In the first block, 

participants identify the direction of an arrow (left or right) by pressing “K” (for left) or “L” (for right) on a 

keyboard with their right hand. In the second block, participants identify the color of a square by pressing 

“A” (for red) or “S” (for green) with their left hand. Trials from these two blocks (single-pure trials) are an 

indicator of general speed. In the next block, the arrows and the colored squares were presented, in a 

random pattern, either alone (single-mixed trials) or simultaneously (dual-mixed trials). Performance in the 

single-mixed trials reflects the ability to deal with multiple task-sets simultaneously and is considered to tap 

working memory. Performance in the dual-mixed trials reflects the ability to coordinate perception, 

processing, and response to two simultaneous tasks and indexes divided attention. Reaction times (RTs) are 

used as the dependent variables. 

Executive processes are implicated in complex cognition, such as problem solving and task coordination, 

thereby modifying behavior as appropriate in light of changes inhibiting prepotent intermediate outcomes 

and as needed (Carpenter, Just, & Reichle, 2000). In the present study's cognitive evaluations, the inhibition 



and flexibility conditions of the Modified Stroop Test, the Trail Making Test Part B, and the single- and 

dual-mixed trials of the computerized dual-task were all considered as measures of executive processes. 

Statistical approach 

As several cognitive measures were collected, multivariate analyses of variance (MANOVAs) were used to 

assess differences between the continent and stress and mixed UI groups. When significant differences 

were observed (p < .05), pairwise comparisons were performed using Bonferroni post hoc tests. All of the 

analyses were conducted using SPSS for Windows (Rel. 11.0.1. 2001; Chicago: SPSS Inc.). 

RESULTS 

An initial MANOVA was performed in order to verify whether the three groups (continent women, stress 

UI women, and mixed UI women) were comparable on age, level of education, body mass index (BMI), 

subjective general health (SF-12), lower limb strength (sit to stand test), general cognitive state (MMSE), 

and crystallized intelligence (Similarities subtest). Table 1 presents each group's mean and standard 

deviation for each measure. MANOVA results indicated that none of the variables differed significantly 

among the groups, Wilks's lambda = .89, F(14, 292) = 1.27, p = .223, n = .057. 

TABLE 1 Characteristics of women in the urinary incontinence groups—MANOVA 

  

No UI 

(continent) (n = 

35) 

Stress UI (n 

= 43) 

Mixed UI (n 

= 78) 

Tests of between-

subject effects 

Characteristic Mean SD Mean SD Mean SD 

F(2, 

156) p n 

Age (years) 66.54 5.82 68.37 5.88 68.14 6.31 1.05 .35 .01 

Level of education 
a
 3.43 0.78 3.19 0.98 3.10 0.95 1.29 .22 .02 

Body Mass Index 

(score) 

24.35 4.31 25.38 4.23 25.21 3.62 0.768 .47 .01 

SF-12 health survey 

(score) 

54.51 6.06 51.84 7.48 52.77 6.64 1.55 .22 .02 

Sit-to-stand test 13.03 3.61 13.33 3.58 12.47 3.39 0.89 .41 .01 

Mini-Mental State 

Examination (score) 

29.09 1.04 29.05 1.02 28.81 0.99 1.29 .285 0.2 

Similarity (score) 24.09 5.29 21.29 6.21 21.71 5.69 2.68 .72 .03 

Note. MANOVA = multivariate analysis of variance; UI = urinary incontinence. 

a
1 = primary school; 2 = high school; 3 = college; 4 = university. 
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Two other MANOVAs were performed to compare the groups on neuropsychological tests. One 

MANOVA included measures that load on attention and speed of processing (Digit Symbol Substitution, 

Digit Span Forward, Digit Span Backward, Modified Stroop reading and naming conditions, Trail Making 

Test Part A, and RTs on single-pure trials), and the other MANOVA included measures that load heavily 

on executive functioning (Modified Stroop inhibition and flexibility conditions, Trail Making Test Part B, 

RT in the single and dual-mixed trials). Results indicated that attention and speed of processing do not 

significantly differed among the groups, Wilks's lambda = .89, F(14, 292) = 1.64, p = .066, n = .073, while 

executive functioning does, Wilks's lambda = .88, F(10, 292) = 1.93, p < .05, n = .061. Moreover, no 

between-subject effects were significant on the measures of attention and speed of processing (see Table 2). 

By contrast, every measure of executive functioning showed significant between-subject effects (see Table 

3). 

TABLE 2 Attention/processing speed performance of women in urinary incontinence groups—

MANOVA 

  

No UI 

(continent) (n = 

35) 

Stress UI (n = 

43) 

Mixed UI (n = 

78) 

Tests of between-

subject effects 

Performance Mean SD Mean SD Mean SD 

F(2, 

156) p n 

Digit forward 

(score) 

9.49 2.06 9.05 1.85 9.68 2.42 1.33 .27 .02 

Digit 

substitution 

(score) 

66.80 11.70 61.79 12.12 62.60 16.83 1.15 .31 .02 

Digit backward 

(score) 

6.60 1.70 5.91 2.16 6.47 2.46 1.19 .31 .02 

Stroop-word 

reading(s) 

41.72 6.03 44.34 6.63 43.23 7.42 1.38 .25 .02 

Stroop-color 

naming(s) 

64.18 12.20 62.80 9.93 66.77 13.72 1.52 .22 .02 

Trail Making 

Test A (s) 

38.70 10.53 37.55 9.14 40.97 14.09 1.20 .30 .02 

Single-pure 

trials (ms) 

706.81 120.34 722.52 162.77 761.27 188.56 1.53 .22 .02 

Note. MANOVA = multivariate analysis of variance; UI = urinary incontinence. 



 

TABLE 3 Executive functioning performance of women in urinary incontinence groups—MANOVA 

  

No UI (continent) 

(n = 35) Stress UI (n = 43) 

Mixed UI (n = 

78) 

Tests of between-

subject effects 

Performance Mean SD Mean SD Mean SD 

F(2, 

156) p n 

Stroop-

inhibition (s) 

115.21 26.7 118.98 24.16 129.50 36.25 3.10 .05 .04 

Stroop-

switching (s) 

125.04 22.14 134.71 24.77 145.24 35.80 5.65 .01 .07 

Trail Making 

Test B (s) 

80.88 24.55 87.40 29.29 97.24 38.00 3.27 .04 .04 

Single-mixed 

trials (ms) 

1138.14 180.07 1116.17 255.17 1248.67 303.31 4.17 .02 .05 

Dual-mixed 

trials (ms) 

1741.00 301.17 1691.91 383.13 1947.31 486.39 6.05 .01 .07 

Note. MANOVA = multivariate analysis of variance; UI = urinary incontinence. 

 

In order to identify group differences, pairwise comparisons were performed for each executive functioning 

measure. Regarding the inhibition condition of the Modified Stroop Test, no comparison reached 

significance level. Conversely, women with mixed UI took significantly more time to complete the 

switching condition of the Modified Stroop Test than did continent women, p ≤ .01. Similarly, women with 

mixed UI also took more time to complete the Trail Making Test Part B than did continent women, p ≤ .05. 

In the computerized dual-task performances, women with mixed UI had significantly longer mean RT than 

women with stress UI in the single-mixed trials, p ≤ .05. However, RT differences between continent 

women and either UI group (stress or mixed) failed to reach significance. Finally, women with mixed UI 

had significantly longer mean RT than both continent women and women with stress UI, ps ≤ .05. Note that 

no difference was observed on accuracy, ps ≤ .05, in the dual-task test and that the mean percentage of 

correct answers was above 95% for each group for all conditions. Continent women serve as a normative 

group to illustrate the distribution of performances in women with UI on measures of executive control 

(Figure 1). Overall, larger amount of women with UI are in the lower quartiles (third and fourth) of the 

normative group than in the upper quartiles. 

 

 



 

Figure 1. Performances in neuropsychological tests that discriminated women with no urinary incontinence to those 

with stress or mixed urinary incontinence. RT = reaction time; SUI = stress urinary incontinence; MUI = mixed urinary 

incontinence. To view a color version of this figure, please see the online issue of the Journal. 



Clinical relevance of results 

In the switching condition of the Modified Stroop Test, women with mixed UI were the only group to attain 

the “low average” range of performance (23th percentile) while the continent and stress UI groups 

remained within the “normal average” range, the 50th and 36th percentile, respectively (Chatelois et al., 

1996). 

Similarly, in the flexibility condition of the Trail Making Test Part B, women with mixed UI were the only 

group in the “low average” range. The mean performance of the mixed UI group fell within the 20th and 

30th percentiles, the stress UI group within the 30th and 40th percentiles, and the continent group within 

the 40th and 50th percentiles, in accordance with normative data for 65–69-year-old adults (Tombaugh, 

2004). 

DISCUSSION 

This study assessed the relationship between cognitive functions and the presence of mixed and stress UI in 

older women. Both UI groups and the control group were carefully selected from healthy community-

dwelling populations and were comparable in age, education, health status, lower-limb strength, general 

cognitive state, and crystalized intelligence. On attention and processing speed measures, women with UI 

were no different than continent women. Conversely, compared to continent women, women with mixed 

UI had significantly lower performances on several measures of executive control. Indeed, women with 

mixed UI took more time than continent women to complete the switching condition of the Modified 

Stroop Test and the flexibility condition of the Trail Making Test (Part B). Women with mixed UI also had 

the poorest performances when compared to the two other groups on the computerized dual-task, which 

requires a person to maintain multiple task-sets (working memory) and to share attention between two 

concurrent tasks (divided attention). 

Our results are consistent with previous studies reporting no differences between community-dwelling 

women with and without UI on the Mini-Mental State Examination, a gross measure of general mental state 

(Ostbye et al., 2004; Wetle et al., 1995). However, the results from the present study are novel, showing 

that executive control deficits are strongly associated with mixed UI. Moreover and specifically, they 

indicate that working memory, as required to maintain multiple stimulus–response alternatives, switching 

ability, and divided attention may play a critical role in incontinence in older women. It is worth noting that 

the results from many of the executive control tasks showed a consistent pattern of specific deficits in the 

executive control condition, while nonexecutive conditions did not show appreciable differences among the 

groups. 

Another important finding of the present study is that even among cognitively functional women, who 

showed comparable performance on the MMSE, a more specific cognitive assessment involving executive 

control tasks was able to characterize between continent women and those suffering from UI. This suggests 

that a more comprehensive neuropsychological assessment could help characterize incontinence and, 

perhaps, identify appropriate interventions. 

Although the results reported here suggest a relationship between mixed UI and executive control deficits, 

it remains unclear whether there is a causal relation between these two variables and the direction of this 

causality. Moreover, one could argue that women with mixed UI did not perform as well on the cognitive 

tests because they were more prone to worrying about potential urine loss, a distraction that could have 

disrupted executive functioning. A recent review of functional brain imaging suggests that an exaggerated 

cortical response in urgency UI participants is observed secondary to both an increase in bladder volume 

and a strong (urgency) sensation to void (Griffiths & Tadic, 2008). This supports the hypothesis that 



cognitive function is potentially affected by an attempt to maintain control of the pelvic floor muscle and 

bladder. However, to minimize the impact of such a distraction, the women in this study were asked to 

empty their bladder prior to beginning the cognitive assessments. 

It could be argued that the association between UI and executive function is, in fact, caused by a shared 

variable: a low global health condition, also called frailty. Indeed, frailty, a clinical syndrome, is associated 

with early cognitive decline, incident falls, worsening mobility or activities of daily living disability, 

hospitalizations, and death (Fried et al., 2001). However, this explanation is unlikely since each group 

showed equivalent subjective health conditions and lower-limb strength, suggesting equivalent general 

health conditions among the groups. 

Additionally, it could be argue that that mixed UI and low executive control are related through a common 

etiology, such as white matter hyperintensities. No study has yet to compared the amount of white matter 

hyperintensities associated with the different types of UI; therefore, common neural causes of UI and 

executive control deficits remain speculative. Contrary to women with mixed UI, no differences were 

observed between women with stress UI and continent women on measures of executive control. In other 

studies, executive control deficits were, however, observed in women with urgency UI (Morris, 2007); 

thus, it is possible that the cognitive function involved in intentional control, implicated in urgency UI, also 

plays an important role in the relation between executive control deficits and this UI type. Since the present 

study did not include women with urgency UI, a definitive conclusion awaits further studies. 

Finally, mixed UI tends to be more bothersome and results in more severe symptoms than either stress or 

urgency UI, which could also account for the differences (Bump, Norton, Zinner, & Yalcin, 2003; Dooley 

et al., 2008). Consequently, one could argue that executive-control deficits were observed only in the mixed 

UI group because it is a more severe type of incontinence: The severity of UI could account for the 

difference found in the study. This could also explain why, on the executive control measures, women with 

stress UI fell between continent women and those with mixed UI in terms of performance outcomes. 

It is important to mention that the present study is observational; thus, no causal relationship between UI 

and cognition could be confirmed. Moreover, the presence and types of UI were measured using the 

Urogenital Distress Inventory (UDI), chosen because of its noninvasiveness and because it has 

demonstrated good psychometric properties. Therefore, no direct diagnosis, secondary to the UDI, was 

used to categorize the participants into UI groups. 

Overall, the present study has important clinical implications. First, it suggests that clinicians should take 

into account executive-control deficits in clinical interventions for women with mixed UI. Second, 

combining cognitive training and pelvic-floor-muscle training may be more effective than pelvic-floor-

muscle training alone. Cognitive training improves performance on tasks that differ from the trained task 

(transfer tasks; Lussier, Gagnon, & Bherer, 2012), and it also shows interesting impacts on activities of 

daily living. For instance, Cassavaugh and Kramer (2009) demonstrated that cognitive training could lead 

to enhanced automotive driving abilities. More recently, Li et al. (2010) showed that improving attentional 

control with a divided-attention training program leads to enhanced motor control in balance tests. 

Nonetheless, further experimental studies are required in order to increase our understanding of the actual 

relationship between executive-control deficits and UI. For instance, if cognitive training, such as dual-task 

training, leads to a reduction in UI severity, it would suggest that UI severity is, at least partially, dependent 

on executive control. Conversely, if pelvic-floor-muscle training leads to an improvement in women's 

executive control, one could conclude that UI severity is somehow disrupting and altering executive 

control. This important knowledge could influence future clinical approaches to UI and, more specifically, 

mixed UI in older women. 
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