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RESUMO 

Introdução: Mulheres idosas com incontinência urinária (IU) têm maior risco de cair do que 

mulheres idosas sem IU. A IU pode interferir na marcha cortical fornecendo distração 

atencional e aumentando o custo cognitivo (CC) durante a caminhada. Objetivos: O 

objetivo geral deste estudo é estabelecer se o desejo de urinar influencia o desempenho de 

tarefas funcionais em situações de dupla-tarefa. Os objetivos são: (1) avaliar a diferença no 

desempenho de dupla tarefa entre duas condições experimentais: sem desejo de urinar e 

com desejo de urinar; e (2) determinar se existe correlação entre os STUI e desempenho 

de dupla-tarefa durante a marcha em idosas. Material e métodos:  Este estudo caracteriza-

se como um estudo observacional transversal. Mulheres acima de 60 anos foram 

convidadas a participar do presente estudo através de anúncios públicos na comunidade. 

As participantes foram solicitadas a realizar o teste “Timed up and go” (TUG) associado à 

duas tarefas secundárias: uma motora, o teste de Transferência de Moedas (TM), e uma 

cognitiva, o teste de Fluência Verbal Fonética (FVF). Ainda, essas condições foram 

realizadas em duas condições de desejo miccional: (1) nenhum desejo (bexiga vazia); e (2) 

desejo miccional (bexiga cheia). O grau de IU foi avaliado através do International 

Consultaion on Incontinence Questionnaire: Short Form (ICQIS- SF). Para comparar o custo 

cognitivo durante as diferentes condições experimentais, foi utilizada análise de variância 

de medidas repetidas (ANOVA). Para avaliar a correlação entre ICIQ e DTE foi utilizada a 

correlação de Kendall. Resultados e conclusões: Participaram deste estudo 42 mulheres 

(72.90 ± 5.81 anos) com graus variáveis de IU: nenhuma incontinência (n=13), incontinência 

leve (n=10), moderada (n=13) e grave (n=6). Nossos resultados confirmam que 

experimentar uma sensação de bexiga cheia ao caminhar impacta negativamente o 

desempenho da marcha em mulheres idosas. O desejo miccional durante a caminhada 

proporcionou um maior custo cognitivo quando comparado com condições de bexiga vazia 

(p<0,01). Não houve correlação significativa entre os dados apresentados pelo ICIQ e a 

performance do TUG em nenhuma das condições experimentais. Manter uma marcha 

consistente e estável e evitar quedas requer recursos cognitivos e processos de 

pensamento conscientes. Com tarefas adicionais, o desempenho funcional da marcha 

diminui, indicando um custo cognitivo da dupla tarefa (motora ou cognitiva) e um custo 

cognitivo adicional da sensação de bexiga cheia. Isso significa que lidar com a sensação 

de bexiga cheia pode ser uma fonte de desvio de atenção. Dessa forma pode concluir-se 

que o desejo miccional impacta negativamente o desempenho da caminhada em dupla 

tarefa em mulheres idosas indiferente do grau de IU. 

 

Palavras-chave: Idosas, Desejo Miccional, Dupla Tarefa 
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ABSTRACT 

Introduction: Elderly women with urinary incontinence (UI) have a higher risk of falling than 

elderly women without UI. UI may interfere with cortical gait by providing attentional 

distraction and increasing cognitive cost (CC) during walking. Objectives: The overall aim 

of this study is to determine whether the urge to urinate influences the performance of 

functional tasks in dual-task situations. The specific objectives are: (1) to assess the 

difference in dual-task performance between two experimental conditions: without the urge 

to urinate and with the urge to urinate; and (2) to establish whether there is a correlation 

between UI symptoms and dual-task performance during walking in elderly individuals. 

Materials and Methods: This study is characterized as a cross-sectional observational 

study. Women over the age of 60 were invited to participate in the current study through 

community public advertisements. The participants were asked to perform the "Timed up 

and go" (TUG) test associated with two secondary tasks: a motor task, the Coin Transfer 

Test (CTT), and a cognitive task, the Phonetic Verbal Fluency (PVF) test. Additionally, these 

conditions were conducted under two micturition desire conditions: (1) no desire (empty 

bladder); and (2) micturition desire (full bladder). The degree of UI was assessed using the 

International Consultation on Incontinence Questionnaire: Short Form (ICIQ-SF). To 

compare the cognitive cost during the different experimental conditions, repeated measures 

analysis of variance (ANOVA) was employed. Kendall's correlation was used to assess the 

correlation between ICIQ and DTE. Results and Conclusions: Forty-two women (72.90 ± 

5.81 years) with varying degrees of UI participated in this study: no incontinence (n=13), 

mild incontinence (n=10), moderate (n=13), and severe (n=6). Our results confirm that 

experiencing a full bladder sensation while walking negatively impacts the gait performance 

in elderly women. Micturition desire during walking incurred a higher cognitive cost 

compared to empty bladder conditions (p<0.01). There was no significant correlation 

between the data provided by the ICIQ and TUG performance in any of the experimental 

conditions. Maintaining a consistent and stable gait and preventing falls require cognitive 

resources and conscious thinking processes. With additional tasks, functional gait 

performance decreases, indicating a cognitive cost of dual-tasking (motor or cognitive) and 

an additional cognitive cost of the full bladder sensation. This suggests that dealing with the 

sensation of a full bladder can be a source of attentional distraction. Thus, it can be 

concluded that micturition desire negatively impacts dual-task gait performance in elderly 

women regardless of the degree of UI.   

Keywords: Gait, Dual-task, Older Adults, Urinary Incontinence, Desire-to-void 
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task performance in aging women: a cross-sectional study 

 

Fernanda Romio1, Daniela Aldabe2, Felipe de Souza Stigger1 

 

Abstract 

Introduction: Older women with urinary incontinence (UI) have a higher risk of falling than older 

women without UI. UI may interfere with cortical gait by providing attentional distraction and 

increasing cognitive cost (CC) during walking. Objectives: The overall aim of this study is to 

determine whether the urge to urinate influences the performance of functional tasks in dual-task 

situations. The specific objectives are: (1) to assess the difference in dual-task performance between 

two experimental conditions: without the urge to urinate and with the urge to urinate; and (2) to 

establish whether there is a correlation between UI symptoms and dual-task performance during 

walking in older adults. Materials and Methods: This study is characterized as a cross-sectional 

observational study. Women over the age of 60 were invited to participate in the current study through 

community public advertisements. The participants were asked to perform the "Timed up and go" 

(TUG) test associated with two secondary tasks: a motor task, the Coin Transfer Test (CTT), and a 

cognitive task, the Phonetic Verbal Fluency (PVF) test. Additionally, these conditions were 

conducted under two micturition desire conditions: (1) no desire (empty bladder); and (2) micturition 

desire (full bladder). The degree of UI was assessed using the International Consultation on 

Incontinence Questionnaire: Short Form (ICIQ-SF). To compare the cognitive cost during the 

different experimental conditions, repeated measures analysis of variance (ANOVA) was employed. 

Kendall's correlation was used to assess the correlation between ICIQ and DTE. Results and 

Conclusions: Forty-two women (72.90 ± 5.81 years) with varying degrees of UI participated in this 

study: no incontinence (n=13), mild incontinence (n=10), moderate (n=13), and severe (n=6). Our 
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results confirm that experiencing a full bladder sensation while walking negatively impacts the gait 

performance in older women. Micturition desire during walking incurred a higher cognitive cost 

compared to empty bladder conditions (p<0.01). There was no significant correlation between the 

data provided by the ICIQ and TUG performance in any of the experimental conditions. Maintaining 

a consistent and stable gait and preventing falls require cognitive resources and conscious thinking 

processes. With additional tasks, functional gait performance decreases, indicating a cognitive cost 

of dual-tasking (motor or cognitive) and an additional cognitive cost of the full bladder sensation. 

This suggests that dealing with the sensation of a full bladder can be a source of attentional distraction. 

Thus, it can be concluded that micturition desire negatively impacts dual-task gait performance in 

older women regardless of the degree of UI.   

Keywords: Walking, Dual-task, Aged, Urinary Incontinence, Urinary Desire. 
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INTRODUCTION 

 Lower urinary tract symptoms (LUTS), such as urinary incontinence (UI) and overactive 

bladder, affect approximately 50% of the global population.1 These symptoms are particularly 

prevalent in older women, with an incidence ranging from 40% to 50% among women aged 60 to 90 

years.2 Women suffering from LUTS often report a decrease in quality of life, increased levels of 

depression and anxiety3,4, and face a significantly higher risk of falls compared to older women 

without LUTS. Specifically, older women experiencing urinary urgency have an increased risk of 

falls (OR = 1.5 to 2.3) and injuries.5  

There is a clear association between LUTS and an increased risk of falls, leading to greater 

frailty, hospitalizations, mortality, and morbidity.6 He underlying mechanisms of this association are 

not yet fully understood. It is likely that a combination of factors, such as medication use, activity 

restriction, frailty, decline in cognition and executive function, play fundamental roles in this context.7 

Evidence suggests that LUTS may interfere with gait control, as these symptoms are linked to changes 

in gait patterns in adult women8,9, resulting in deficits in executive control, particularly during dual-

task performance.10 

For independent activities, such as walking, we rely on executive function, which can be 

described as "a variety of cognitive processes that use and modify information from many cortical 

sensory systems in the anterior and posterior brain regions to modulate and produce behavior".11 

Older women with LUTS  higher rates of decline in executive function.10 Furthermore, the decline in 

executive function is directly related to an increased risk of falls.12 Therefore, when individuals with 

LUTS are performing functional tasks, such as walking, they may need to direct part of their attention 

to bladder control. LUTS imposes a cognitive cost on these individuals due to the additional demand 

for attention while performing a task. Thus, in older adults, LUTS may be a contributing factor to the 

increased risk of falls.13  
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The study conducted by Paquin identified that both older women with LUTS symptoms and 

those without these symptoms, when experiencing situations of strong urinary urgency, demonstrate 

an alteration in gait pattern characterized by a decrease in speed.14 There is also evidence that even 

in young and healthy women, strong urinary urgency can have negative effects on cognition, affecting 

gait patterns.15 It is important to emphasize that the common explanation that urinary urgency leads 

to falls due to a rush to the bathroom is intuitive but not supported by evidence. The response to a 

strong urge to urinate appears to be a decrease in speed rather than an increase.9 

Safe, real-life mobility may require the individual to walk faster, such as when rushing to toilet  

and attempt to negotiate obstacles. During those situations, it is crucial to understand the implication 

of walking on cognitive load imposed by either  the execution of a secondary cognitive and/or motor 

tasks or a moderate desire to void as an efficient way to improve the assessment of gait and risk of 

falling among older adults. Evidence suggests an underlying mechanism connecting urinary urgency 

to falls. However, there is a gap in the literature regarding the potential role of the urge to urinate as 

a source of cognitive demand compared to dual-task performance.  

To the best of the authors’ knowledge, no study has yet compared the impact of motor and 

cognitive dual-task conditions under a moderate desire to void on walking ability and their 

contributions to older adults with urinary incontinence. With the aim of gaining a deeper 

understanding of this relationship, the present study aims to (a) explores the effects of two different 

attention-demanding cognitive and motor tasks on gait performance in older women, (b) establishes 

whether a moderate desire to void influences walking performance during dual-task conditions and 

(c) determine the correlation between UI severity, walking performance and dual-tasks effects during 

gait in older. The authors hypothesized that divided attention during dual tasking will impact gait 

performance. Also, it is plausible that an increase in distraction whilst attempting dual task walking 

and simultaneously maintain continence may demand a greater cognitive resource impacting gait. 

Finally, we expect to observe a positive correlation between de UI severity and dual-tasks effects 

during a fast walking with a moderate desire to void.   
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METHOD 

Study design  

This is a cross-sectional, repeated measures, laboratory-based study composed by community-

living older women. This study was approved by the Research Ethics Committees from University of 

Otago (H21/150 and 27093419.7.0000.5345 respectively). Participants did not receive any incentive 

to participate in this study. 

Participants 

 Potential participants from Brazil and New Zealand were recruited by public advertisements 

in the community and on social media between September 2022 and March 2023. Participants were 

included if they were: (a) aged 65 years and over; (b) community-living, independent in activities of 

daily living; (c) could walk without assistance; (d) able to provide self-reported data and (e) could 

understand and sign an informed consent. Participants were excluded if they presented 

musculoskeletal, metabolic or cardiac disorders or visual or hearing impairments that could interfere 

with the experiment. Participants were also excluded if they presented with lower urinary tract 

infection symptoms (i.e., burning sensation and pain during urination). 

Sample size determination 

Our previous research suggests that exposing participants to dual-task situations has a 

moderate effect (i.e., 0.55) on gait performance in older women. We calculated the sample size for a 

two-tailed paired t-test, with alpha set at 0.05 and power set at 0.8. Based on this, the minimum sample 

is 28 participants 

Data collection 

After confirming the eligibility of participants and prior to data acquisition, all participants 

provided informed consent in accordance with Helsinki declaration. Next, all participants completed 

a short sociodemographic factors questionnaire and questionnaires related to continence 
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status/severity, cognition, history and balance confidence. Briefly, the International Consultation on 

Incontinence Questionnaire - Short Form (ICIQ-SF) was administered to assess the impact of UI on 

the quality of life and quantify the degree of urinary loss. The Montreal Cognitive Assessment (MoCA) 

test was used, aiming to assess mental function and detect mild cognitive impairments. Also, the 

Balance Confidence Scale (ABC-16) was used to evaluate confidence in balance.  

Afterwards, each participant took part in a single 1-hour (maximum) gait laboratory 

experimentation and were tested under all following experimental protocols.  

Walking performance protocol 

As a primary walking task, participants were asked to perform the timed up-and-go (TUG) 

test. During TUG test, participants were asked to rise from a chair, walk a distance of 3 meters, turn, 

walk back to the chair and sit down to the starting position.16 During the walking task, participants 

were instructed to walk as fast as possible without running. A demonstration of the TUG test was 

given by the examiner, followed by a familiarization trial. The variable of interest is the time to 

complete the TUG in seconds. TUG test was chosen considering that mobility-related steps in daily 

activities consists in walking in different strategies such as straight line and turning.  TUG test is 

validated and has been extensively used in geriatric medicine to examine balance, gait, and functional 

ability that is required for the performance of basic activities of daily living in older adults.17 Also, 

TUG test can be measured in an office setting without sophisticated technical equipment, which is 

ideal for widespread clinical utility. 

Dual-task data collection protocol 

Dual-task paradigm used in the present study consisted in the execution of the primary 

walking task performed separately and subsequently, with a secondary motor and a cognitive task. 

Coin Transference test (CTT) was chosen as a secondary motor task.18,19 For the CTT, participants 

were instructed to transfer 10 coins of 50 cents once at a time, with the dominant hand, from the 

pocket on the non-dominant side to the pocket on dominant side. A specific apron was made for this 
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test with two different sizes (50x61cm and 42x54cm) for better adaptation on participant's body, with 

pattern pocket (15x10cm). The parameter of interest was coin transference rate (coin/min). Cognitive 

secondary tasks included the Phonetic Verbal Fluency Test (PVF). For the PVF, participants were 

asked to recall as many words as possible beginning with the letters F, A or S for one minute.20 The 

number of appropriate words generated in one minute was assessed. A great of words recalled indicate 

better performance.21,22 Selected motor and cognitive secondary tasks have previously been used to 

explore dual-task during mobility performance and were demonstrated to engage specific cognitive 

process. 

Bladder conditions 

Participants performed the primary walking task associated with secondary motor or cognitive 

tasks following two conditions of urinary urgency: (1) no desire-to-void (empty bladder), and (2) 

desire-to void (full bladder). To achieve the desire-to-void condition, participants were given 500ml 

of water to drink and then waited until they experienced moderate urgency. Desire-to-void was 

determined using the urinary sensation scale (USS), a 5-point validated scale developed to assess 

feelings of urinary urgency and recommended by the international consultation on incontinence 

(Coyne et al., 2011; Nixon et al., 2005). A score of 3/5 (moderate urgency: enough urgency discomfort, 

need to stop the usual activity or task, and go immediately to the bathroom) was considered as the 

desire-to-void condition. Participants scored of 1/5 (no urgency: no feeling of urgency; can continue 

activities until it is convenient to use the bathroom) were considered with no desire-to-void 

condition.24 Prior to data collection disposable pads were offered for all participants to prevent 

discomfort in case participants presented any leakage during data collection protocol. 

In total, participants underwent five attempts (baseline TUG, cognitive TUG with an empty 

and full bladder, and motor TUG with an empty and full bladder). The assessment protocol followed 

a pseudo-random order to prevent performance bias in primary and secondary tasks and to elucidate 

the likely effect of urinary urgency on the primary walking task. 
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Outcome measures  

Primary outcomes measures included TUG performance (measured in seconds) and dual-task 

effects. Dual-task effect (DTE) on TUG performance was defined as a percent change of time needed 

to conclude the test compared to single-task condition. Considering TUG performance, the higher the 

value (more time to perform), the worse the performance, so DTE was calculated as following: 

(([single-task value - dual-task value]/single-task value) x 100%).25 Thus, a negative value indicates 

that TUG performance was worse of TUG in the dual-task condition compared to the single-task 

condition. 

Secondary outcome measures considered for this study included the frequency, severity and 

impact on quality of life of UI [determined through the International Consultation of Incontinence 

Questionnaire-short form (ICIQ-SF)], cognition status [measured using the Montreal cognitive 

assessment) MoCA] and balance confidence [assessed by the Activities-Specific Balance Confidence 

Scale (ABC)]. 

Statistical Analyses 

 Age, MoCA score, years of education, number of falls, TUG performance and DTEs were 

presented as means and standard deviations. Data normality was verified with Shapiro-Wilk test. TUG 

performance and DTEs during different experimental conditions were analyzed   following a repeated 

measures analysis of variance (ANOVA) with Bonferroni post-hoc test. Means between continence 

and incontinence participants were compared with a two-tailed, unpaired Student's t test. For all 

comparisons, alpha was set at 0.05. For assessing the correlation between ICIQ and DTE the Kendall 

correlation was used. For this analysis, a correlation of 0.10 to 0.19 = weak, 0.20 to 0.29 = moderate 

and ≤ 0.30= strong. All data analyses were performed using the Statistical Package for the Social 

Sciences for windows (version 22; SPSS Inc., Chicago, IL). 

To verify the interaction between motor and cognitive DTE during different void conditions 

and to understand the attentional strategy adopted by participants during dual-tasking, the conceptual 
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framework proposed by Plummer et al., was adopted  for details see. 26  Interaction graphs contrasting 

DTE in primary and secondary tasks and also during both urgency conditions were performed by 

GraphPad Prism 6.0 software (GraphPad, Inc., San Diego, CA) and descriptively analyzed. 

RESULTS 

Participant Characteristics 

Forty-two older women (72.90 ± 5.81 years) participated in this study. The MoCA scores 

show that 23 participants met the threshold for normal condition (25.00 ± 5.54). Although 19 

participants scored below the 26 points cut off, they were all community-living, independent in their 

activities of daily living and could walk without assistance, thus, meeting the inclusion criteria of the 

present study. According to the ABC test, most of participants presented high or moderate level of 

physical functioning. Participants ICIQ scores ranged from no incontinence to severe incontinence. 

However, most of our participants had either slight incontinence or moderate incontinence. Detailed 

characteristics of all participants are summarized in Table 1. 

Walking performance  

Absolute values and dual-task condition’s effects (mean ± sd) of walking performance during 

all experimental conditions are shown in Table 2. Repeated measures ANOVA demonstrated a 

significant effect of the experimental conditions on TUG performance ([F(4,164) = 41,93; p < 0.001]) 

in older women. Post hoc comparisons showed that the time to perform TUG test increased 

significantly when performing a motor (MD=-3.01,95% CI [-3.88, -2.13], p < 0.001) or cognitive 

(MD=-3.53,95% CI [-5.74,-3.17], p < 0.001) secondary task compared to single task performance. 

Post hoc comparisons also indicated that a moderate desire to void significantly increased the time to 

perform TUG test compared to the equivalent motor (MD=-1.44,95% CI [-2.51, -0.37], p < 0.01) and 

cognitive (MD=-2.04,95% CI [-3.38, -0.71], p < 0.001) no-desire-to-void condition. In addition, post 

hoc comparisons also demonstrated that the TUG performance was significantly worsened during 

cognitive dual tasking with the desire to void compared to motor dual-task with no-desire-to-void 
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(MD=-2.56,95% CI [-4.19, -0.93], p < 0.001). 

No differences among continence and incontinence participants were observed on TUG 

performance. Also, no correlations between the ICIQ scores and time to perform TUG nor motor and 

cognitive DTEs during both desire-to-void conditions were observed.  

DISCUSSION  

This study sought to establish whether maintaining urinary continence with a moderate desire 

to void impact dual-task walking performance in healthy community-dwelling older women. 

Although, evidence from clinical practice and research suggests a complex interaction between 

walking and bladder control, to our knowledge, this is the first study that have investigated dual task 

performance under such desire-to-void condition. Our results can be summarized as follow: (a) 

decrements in walking performance are observed during motor and cognitive dual-tasking (b) 

moderate desire-to-void incited a greater cognitive-motor interference impacting walking 

performance compared to the equivalent motor and cognitive no-desire-to-void condition; (c) neither 

differences among continence and incontinence participants nor correlations between the ICIQ scores 

and time to perform TUG nor motor and cognitive DTEs during both desire-to-void conditions were 

observed. 

In daily life, older adults mobility involves walking while performing multiple tasks. The 

ability to perform two or more concurrent tasks enables individuals to communicate with others, 

manipulate objects, and respond to environmental stimuli when walking.27 Although walking has 

long been considered an automated skill,28 efficacious ambulation is partly reliant on cognitive 

processes.29 Our results are in accordance with previous evidence on literature demonstrating that 

even when a simple motor task, such as walking, is coupled with a secondary task (cognitive or motor), 

performance of one or both tasks decreases.30 In fact, different gait parameters such as gait speed, 

cadence, stride length, walking variability and stability has been demonstrated to be affected when 

simultaneously performed with cognitive demands 31,32,33,8 suggesting that gait control areas are 

interlinked and share neural networks.34,35,36 
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Besides the well-known evidence that cognitive and motor demands interferes on walking 

ability, our results indicate that greatest impacts on gait are prominent following maintaining bladder 

control during a moderate desire-to void demand. Few research groups had studied the effect of desire 

to void on gait, more precisely in older adults.37,38 As proposed by Booth at al,38 bladder control 

during walking could be perceived in a dual-task paradigm perspective acting as a source of divided 

attention. In fact, bladder control seems to be a complex process that comprises cognition, emotion, 

self-reference, self-reflection, and making decisions about whether it is appropriate to void in the 

context of monitoring the external environment.39 Thus, bladder filling with moderate desire-to-void 

and the attention required to maintain continence while walking could decrease the resources 

attributed to gait control and thus adversely impact walking ability. Distinct neuropsychological 

theories on information processing have been proposed trying to explain the decrements observed in 

dual-task performance. Both the capacity-sharing theory and bottleneck theory presume that the 

functional resources of the human brain are limited.  While the capacity-sharing theory postulates 

that the brain is a limited-capacity parallel processor that divides resources among to-be-performed 

tasks, the bottleneck theory assumes that central process occur for one task a time.40,41,42 In addition, 

the theory of multiple resources suggests that if two tasks use shared functional resources or common 

structures, dual-task performance is more likely to be hampered.43,44 

In fact, recent data demonstrated that walking during dual-tasking and the desire to void might 

require activation of common functional networks. For instances, both desire-to-void and dual-

tasking leads to greater prefrontal cortex (PFC) and supplementary motor area (SMA) 

activation.45,46,47 PFC plays an essential role in performing two or more tasks simultaneously. It is 

responsible for higher-order cognitive processes that includes attention shifting, working memory, 

inhibition and prospective memory,4849,50,51 as well as in motor planning, motor execution and timing 

of future intentions.52 Much like the PFC, the SMA has been also demonstrated to play an important 

role in the maintenance of walking ability during dual-tasking. Increased activation of SMA was 

associated with declines in walking performance under dual task conditions.47 SMA is a key structure 
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for the execution and control of voluntary movement, motor planning,53 and for maintaining attention 

on a motor task.54 Consequently, altered PFC and SMA activation patterns observed in older adults 

while dual-tasking and/or during desire-to void may lead to insufficient adaptation processes for 

walking task and a decline in dual-task performance. Thus, combining a motor or cognitive dual-task 

with a moderate desire-to-void could generate a greatest overlap activation pattern and thus, the 

greatest DTE observed when the tasks were performed simultaneously in this study. 

Furthermore, Pang et al.,55 reported increased activation of the default mode network (DMN) 

during the strong desire to void compared with the empty bladder state suggesting its important role 

in the brain-bladder control. A greater resting state DMN connectivity was also associated with a 

decrease in dual-task performance.56 Usually, the DMN is activated during the resting state, and is 

strongly inhibited in goal-directed tasks aiming to maintain attention on task. Thus, the lack of 

deactivation of DMN, the during both desire-to void and dual-tasking, might compete for resources 

between the DMN and task-related brain regions (e.g., PFC and SMA), reducing the ability to 

maintain attention on task, enabling individuals to create motor plans with as much accuracy or 

efficiency.  This would possibly result in reduced quality of gait control and subsequently, slowing 

gait speed and increasing risk of mobility disability in older adults. 

We should highlight that normative TUG data for older adults have been reported as 

8.1 seconds for those aged 60–69 years, 9.2 seconds for 70–79 years and 11.3 seconds for 80–

99 years.57 Also, according to the Centers of Disease Control and prevention from de Department of 

Health & Human Services (United’s States of America), an older adult who takes more than 12 

seconds to complete the TUG is at a greater risk of falling. Interestingly, our results demonstrated 

that during a moderate desire to void, our participants, who are on average 72.90 ± 5.90 years old, 

took on average 12.61± 5.58 and 13.73 ± 4.89 seconds to complete the TUG test during the cognitive 

and motor dual-task respectively. This score exceeds the normative values for their age range, 

indicating that they have an increased risk of falling when walking performing simultaneously a 

cognitive or motor dual task associated with a moderate desire to void. 
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Several studies have investigated the relationship between urinary incontinence and falls. A 

recent systematic review with metanalysis highlighted the increased risk of falls in older adults with 

urinary incontinence and, more precisely, a predominant association with urgency urinary 

incontinence.58 Although controversial,7 the association between urinary incontinence and falls is 

commonly attributed to the urgent need to reach the toilet. In fact, a recent study indicated that almost 

85% older women reported that they had to rush to the toilet occasionally or more often when 

experiencing urinary urge.59 As mentioned above, walking in everyday life is not performed as a 

single task. When older adults are exposed to challenging walking, such as while rushing to reach 

toilet, walking itself might become more cognitively demanding.  

For instances, advancing age is related to loss of individual resources, which affects older 

adults physical health. We can highlight the reduction in muscle mass associated with aging, 

accompanied by changes in muscle function and strength or decrements on cognitive function. 

Furthermore, in the context of the women’s health, the climacteric represents a stage in which the 

aging process is accentuated by the decrease in estrogen levels, which alters the function of the pelvic 

floor muscles. This results in changes in contractile performance and the production of force 

necessary to maintain continence. For women living with urinary incontinence, physical symptoms 

are only part of the problem. They often make adaptations to their lifestyle, such as restrictions in 

daily self-care activities and social participation, which induces sedentary behavior and enhances 

muscle dysfunction.60 Also, many older women restrict fluid intake to reduce incontinent episodes.61 

It is known that dehydration of 1-2% loss of body weight leads to a decline in cognitive capacity62 

negatively affecting performance on focused attention, memory and executive function tasks.63,64 

Also, older adults may have fewer resources to manage the effects of dehydration on cognitively 

demanding tasks.65  

In contrast to the decrease in individual resources, cognitive demands increase during bladder 

filling and with the presence of the desire-to-void. It’s important to highlight that cognitive 

impairment appears to be greater when the motor activities are more demanding.66 In real-life 
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situations, in addition to maintaining continence, older women may be involved in walking whilst 

simultaneously multitasking (i.e. such as rushing to reach the toilet and looking for the key in their 

bag to enter the house). Fast-pace gait speed decline with age.67 By increasing walking speed, older 

adults impose greater demands on physiological and cognitive systems68 to rapidly control postural 

adjustments.69 By the other hand, walking while performing a secondary cognitive or motor task 

demands allocation of cognitive resources to tasks management.70,71,72  

Additional increased cognitive demands can be attributed to the urgent need to use the toilet 

and the anxiety associated with a failure to reach the toilet. For instances, the experience of urinary 

urgency itself acts as a source of divided attention.73 Also, a variety of stimuli, such as arriving at 

their front door or being near a familiar bathroom, can enhance urinary urgency and activate bladder-

related brain circuits.74 Moreover, it is known that anxiety can elicit a shift in attention from goal-

directed to stimulus-driven, thereby increasing the distribution of attentional resources toward threat-

related stimuli at the expense of attention allocated to the task. Also, dual-task performance has been 

shown to be affected by anxiety created by disturbing environment.75 Thus, worries on urine leakage 

could consume additional attentional resources, thereby increasing cognitive demands for a task 

execution. 

Considering the stated above, we can hypothesized that relation of falls and urinary 

incontinence may not be a result of decreased individual resources in isolation (i.e balance or strength 

deficits, urinary incontinence, cognitive function), but the inability to effectively allocate cognitive 

resources to walking performance and postural stability when a high cognitively demand task 

situations is required (i.e rushing to toilet to avoid leaking). Thus, as a result of combining decreased 

individual resources to increased cognitive demands, task efficiency will decrease, sometimes 

followed by a drop in performance and finaly leading to falls.  

Understanding the desire to void in a dual-task perspective has an important application in 

older women health. Promising applications of our results embrace a variety of human performance 

tasks, including walking on the street while talking on a mobile telephone with the need to maintain 



28 

 

continent or any other daily situation where older women experiences a moderate desire to void. If 

we can comprehend the availability and overlap of these resources to various tasks, we can predict 

overload and design coping strategies for women with urinary incontinence that are less likely to 

result in overload and consequently prevent falls. In the same perspective, considering that practice 

could be associated with decreased cortical activations, decreased overlaps in activity between the 

tasks and thus presumably decrease interference,76 improving either one of the two tasks in isolation 

(e.g. obstacle crossing, attentional gait and toilet training or bladder control) could free some 

attentional resources and probably help to properly deal with the increased cognitive load in dual-

task situations. Further studies must be performed to test such hypothesis.   

Limitations 

 There are some limitations to the present study, which can inform future directions in this line 

of research. First, the findings cannot be generalized, this study included both continent participants 

and older women with different types and severity of urinary incontinence. Further research is needed 

to examine the influence of moderate desire on dual-task parading for older adults with different types 

of urinary incontinence and to compare type or incontinent vs continent older women. Second, we 

assessed a perceived desire to void only with a subjective scale in a laboratory environment. As 

proposed by Paquin et al.,77 this could have induced some participants to fear urine leakage and 

therefore not achieve true moderate desire to void, especially for the incontinent older women with 

reduced self-confidence in holding urine. Finally, our study is limited by its small sample size, 

although we over-recruited based on the sample size calculation, the small number of continent 

participants may impacted subgroup analysis by presence or absence of urinary incontinence.  

Limitations notwithstanding, this work is innovative by investigating the desire to void effects 

on older women walking ability during dual-tasking. The dual task paradigm used in the present study 

(walking as fast as possible without running concomitant with moderate desire to void) could be 

associated with replicating the demands of the environment whilst rushing to toilet. Findings from 

the current study indicate that older women with and without urinary incontinence are unable to meet 
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the cognitive demands required to maintain walking performance in everyday life due to a lack of 

resources available and reduced ability to maintain attention on the walking task. It is plausible that 

an increase in distraction whilst attempting dual task walking and simultaneously maintain continence 

may contribute to the association of urinary incontinence and falls risk seen in older adults. 

CONCLUSION 

Our results demonstrated that experiencing a full bladder sensation while walking negatively 

impacts gait performance in aging women, acting as a source of diverted attention during dual-tasking 

in older women. Maintaining a consistent and stable gait and avoiding falling requires cognitive 

resources and conscious thought processes. With additional tasks, functional gait performance 

declines indicating a cognitive cost from dual-tasking (motor or cognitive) and an added cognitive 

cost from the full bladder sensation. 

 

Authors Contribution 

DA and FS were involved in designing the study. DA, FS, AS and FR were involved in performing 

the study. All authors contributed to the data analysis. DA and FS were involve in the interpretation 

of results. AS and FR wrote the first draft of the manuscript. DA and FS wrote portions of the 

manuscript and critically reviewed the manuscript. All authors have read and approved the manuscript. 

 

Acknowledgements 

Ailishi Sullivan was supported by a Health Sciences Division summer Scholarship, University of 

Otago. Fernanda Kruger Romio was supported by a Scientific Initiation Scholarship, Federal 

University of Health Sciences of Porto Alegre. 

 

 

  



30 

 

REFERENCES 

1. Irwin DE, Kopp ZS, Agatep B, Milsom I, Abrams P. Worldwide prevalence estimates of 

lower urinary tract symptoms, overactive bladder, urinary incontinence and bladder outlet 

obstruction. BJU Int. 2011;108(7):1132-1138. doi:10.1111/j.1464-410X.2010.09993.x 

2. Irwin DE, Milsom I, Hunskaar S, et al. Population-Based Survey of Urinary Incontinence, 

Overactive Bladder, and Other Lower Urinary Tract Symptoms in Five Countries: Results of 

the EPIC Study. Eur Urol. 2006;50(6):1306-1315. doi:10.1016/j.eururo.2006.09.019 

3. Simeonova Z, Milsom I, Kullendorff AM, Molander U, Bengtsson C. The prevalence of 

urinary incontinence and its influence on the quality of life in women from an urban Swedish 

population. Acta Obstet Gynecol Scand. 1999;78(6):546-551. 

4. Coyne KS, Sexton CC, Thompson CL, et al. The prevalence of lower urinary tract symptoms 

(LUTS) in the USA, the UK and Sweden: results from the Epidemiology of LUTS 

(EpiLUTS) study. BJU Int. 2009;104(3):352-360. doi:10.1111/j.1464-410X.2009.08427.x 

5. Chiarelli PE, Mackenzie LA, Osmotherly PG. Urinary incontinence is associated with an 

increase in falls: a systematic review. Australian Journal of Physiotherapy. 2009;55(2):89-

95. doi:10.1016/S0004-9514(09)70038-8 

6. Foley AL, Loharuka S, Barrett JA, et al. Association between the Geriatric Giants of urinary 

incontinence and falls in older people using data from the Leicestershire MRC Incontinence 

Study. Age Ageing. 2012;41(1):35-40. doi:10.1093/ageing/afr125 

7. Gibson W, Hunter KF, Camicioli R, et al. The association between lower urinary tract 

symptoms and falls: Forming a theoretical model for a research agenda. Neurourol Urodyn. 

2018;37(1):501-509. doi:10.1002/nau.23295 

8. Biazus-Sehn LF, Baptista RR, Mestriner RG, Loss BP, Aldabe D, Stigger F de S. Influence 

of Different Dual-Task Conditions During Straight or Curved Walking on Gait Performance 

of Physically Active Older Women With Cognitive Decline. J Aging Phys Act. 

2022;30(3):411-420. doi:10.1123/japa.2021-0099 

9. Booth J, Paul L, Rafferty D, Macinnes C. The relationship between urinary bladder control 

and gait in women. Neurourol Urodyn. 2013;32(1):43-47. doi:10.1002/nau.22272 

10. Lussier M, Renaud M, Chiva-Razavi S, Bherer L, Dumoulin C. Are stress and mixed urinary 

incontinence associated with impaired executive control in community-dwelling older 

women? J Clin Exp Neuropsychol. 2013;35(5):445-454. doi:10.1080/13803395.2013.789483 

11. Yogev-Seligmann G, Hausdorff JM, Giladi N. The role of executive function and attention in 

gait. Mov Disord. 2008;23(3):329-342; quiz 472. doi:10.1002/mds.21720 

12. Fraser SA, Elliott V, de Bruin ED, Bherer L, Dumoulin C. The Effects of Combining 

Videogame Dancing and Pelvic Floor Training to Improve Dual-Task Gait and Cognition in 

Women with Mixed-Urinary Incontinence. Games Health J. 2014;3(3):172-178. 

doi:10.1089/g4h.2013.0095 

13. Chiarelli PE, Mackenzie LA, Osmotherly PG. Urinary incontinence is associated with an 

increase in falls: a systematic review. Australian Journal of Physiotherapy. 2009;55(2):89-

95. doi:10.1016/S0004-9514(09)70038-8 

14. Paquin MH, Duclos C, Lapierre N, et al. The effects of a strong desire to void on gait for 

incontinent and continent older community-dwelling women at risk of falls. Neurourol 

Urodyn. 2020;39(2):642-649. doi:10.1002/nau.24234 

15. Lewis MS, Snyder PJ, Pietrzak RH, Darby D, Feldman RA, Maruff P. The effect of acute 

increase in urge to void on cognitive function in healthy adults. Neurourol Urodyn. 

2011;30(1):183-187. doi:10.1002/nau.20963 

16. Klotzbier TJ, Korbus H, Johnen B, Schott N. Evaluation of the instrumented Timed Up and 

Go test as a tool to measure exercise intervention effects in nursing home residents: results 

from a PROCARE substudy. German Journal of Exercise and Sport Research. 

2021;51(4):430-442. doi:10.1007/s12662-021-00764-0 

17. Beauchet O, Fantino B, Allali G, Muir SW, Montero-Odasso M, Annweiler C. Timed up and 



31 

 

go test and risk of falls in older adults: A systematic review. J Nutr Health Aging. 

2011;15(10):933-938. doi:10.1007/s12603-011-0062-0 

18. O’Shea S, Morris ME, Iansek R. Dual Task Interference During Gait in People With 

Parkinson Disease: Effects of Motor Versus Cognitive Secondary Tasks. Phys Ther. 

2002;82(9):888-897. doi:10.1093/ptj/82.9.888 

19. Chawla H, Walia S, Behari M, Noohu MM. Effect of type of secondary task on cued gait on 

people with idiopathic Parkinson′s disease. J Neurosci Rural Pract. 2014;5(01):18-23. 

doi:10.4103/0976-3147.127865 

20. Opasso PR, Barreto S dos S, Ortiz KZ. Phonemic verbal fluency task in adults with high-

level literacy. Einstein (São Paulo). 2016;14(3):398-402. doi:10.1590/S1679-

45082016AO3629 

21. Whiteside DM, Kealey T, Semla M, et al. Verbal Fluency: Language or Executive Function 

Measure? Appl Neuropsychol Adult. 2016;23(1):29-34. doi:10.1080/23279095.2015.1004574 

22. Abwender DA, Swan JG, Bowerman JT, Connolly SW. Qualitative Analysis of Verbal 

Fluency Output: Review and Comparison of Several Scoring Methods. Assessment. 

2001;8(3):323-338. doi:10.1177/107319110100800308 

23. NIXON A, COLMAN S, SABOUNJIAN L, et al. A VALIDATED PATIENT REPORTED 

MEASURE OF URINARY URGENCY SEVERITY IN OVERACTIVE BLADDER FOR 

USE IN CLINICAL TRIALS. Journal of Urology. 2005;174(2):604-607. 

doi:10.1097/01.ju.0000165461.38088.7b 

24. Coyne KS, Margolis MK, Hsieh R, Vats V, Chapple CR. Validation of the urinary sensation 

scale (USS). Neurourol Urodyn. 2011;30(3):360-365. doi:10.1002/nau.21005 

25. Agmon M, Belza B, Nguyen HQ, Logsdon R, Kelly VE. A systematic review of 

interventions conducted in clinical or community settings to improve dual-task postural 

control in older adults. Clin Interv Aging. Published online March 2014:477. 

doi:10.2147/CIA.S54978 

26. Plummer P, Eskes G. Measuring treatment effects on dual-task performance: a framework for 

research and clinical practice. Front Hum Neurosci. 2015;9. doi:10.3389/fnhum.2015.00225 

27. Yogev‐Seligmann G, Hausdorff JM, Giladi N. The role of executive function and attention in 

gait. Movement Disorders. 2008;23(3):329-342. doi:10.1002/mds.21720 

28. Clark DJ. Automaticity of walking: functional significance, mechanisms, measurement and 

rehabilitation strategies. Front Hum Neurosci. 2015;9. doi:10.3389/fnhum.2015.00246 

29. Stöckel T, Mau-Moeller A. Cognitive control processes associated with successful gait 

performance in dual-task walking in healthy young adults. Psychol Res. 2020;84(6):1766-

1776. doi:10.1007/s00426-019-01184-4 

30. Timmermans C, Roerdink M, Janssen TWJ, Meskers CGM, Beek PJ. Dual-Task Walking in 

Challenging Environments in People with Stroke: Cognitive-Motor Interference and Task 

Prioritization. Stroke Res Treat. 2018;2018:1-8. doi:10.1155/2018/7928597 

31. Beauchet O, Dubost V, Aminian K, Gonthier R, Kressig RW. Dual-task-related gait changes 

in the elderly: does the type of cognitive task matter? J Mot Behav. 2005;37(4):259-264. 

32. Hollman JH, Kovash FM, Kubik JJ, Linbo RA. Age-related differences in spatiotemporal 

markers of gait stability during dual task walking. Gait Posture. 2007;26(1):113-119. 

doi:10.1016/j.gaitpost.2006.08.005 

33. Priest AW, Salamon KB, Hollman JH. Age-related differences in dual task walking: a cross 

sectional study. J Neuroeng Rehabil. 2008;5(1):29. doi:10.1186/1743-0003-5-29 

34. Al-Yahya E, Dawes H, Smith L, Dennis A, Howells K, Cockburn J. Cognitive motor 

interference while walking: A systematic review and meta-analysis. Neurosci Biobehav Rev. 

2011;35(3):715-728. doi:10.1016/j.neubiorev.2010.08.008 

35. Montero-Odasso M, Muir SW, Speechley M. Dual-Task Complexity Affects Gait in People 

With Mild Cognitive Impairment: The Interplay Between Gait Variability, Dual Tasking, and 

Risk of Falls. Arch Phys Med Rehabil. 2012;93(2):293-299. doi:10.1016/j.apmr.2011.08.026 

36. Smith E, Cusack T, Blake C. The effect of a dual task on gait speed in community dwelling 



32 

 

older adults: A systematic review and meta-analysis. Gait Posture. 2016;44:250-258. 

doi:10.1016/j.gaitpost.2015.12.017 

37. Paquin M, Duclos C, Lapierre N, et al. The effects of a strong desire to void on gait for 

incontinent and continent older community‐dwelling women at risk of falls. Neurourol 

Urodyn. 2020;39(2):642-649. doi:10.1002/nau.24234 

38. Gibson W, Jones A, Hunter K, Wagg A. Urinary urgency acts as a source of divided attention 

leading to changes in gait in older adults with overactive bladder. PLoS One. 

2021;16(10):e0257506. doi:10.1371/journal.pone.0257506 

39. Pang D, Gao Y, Liao L, Ying X. Brain functional network alterations caused by a strong 

desire to void in healthy adults: a graph theory analysis study. Neurourol Urodyn. 

2020;39(7):1966-1976. doi:10.1002/nau.24445 

40. Pashler H. Dual-task interference in simple tasks: data and theory. Psychol Bull. 

1994;116(2):220-244. doi:10.1037/0033-2909.116.2.220 

41. Ruthruff E, Pashler HE, Klaassen A. Processing bottlenecks in dual-task performance: 

Structural limitation or strategic postponement? Psychon Bull Rev. 2001;8(1):73-80. 

doi:10.3758/BF03196141 

42. Tombu M, Jolicœur P. A central capacity sharing model of dual-task performance. J Exp 

Psychol Hum Percept Perform. 2003;29(1):3-18. doi:10.1037/0096-1523.29.1.3 

43. Basil MD. Multiple Resource Theory. In: Encyclopedia of the Sciences of Learning. Springer 

US; 2012:2384-2385. doi:10.1007/978-1-4419-1428-6_25 

44. Wickens CD. Multiple resources and performance prediction. Theor Issues Ergon Sci. 

2002;3(2):159-177. doi:10.1080/14639220210123806 

45. Zhao L, Liao L, Gao Y. Brain functional connectivity during storage based on resting state 

functional magnetic resonance imaging with synchronous urodynamic testing in healthy 

volunteers. Brain Imaging Behav. 2021;15(3):1676-1684. doi:10.1007/s11682-020-00362-y 

46. Gao Y, Liao L, Blok BFM. A resting-state functional MRI study on central control of 

storage: brain response provoked by strong desire to void. Int Urol Nephrol. 2015;47(6):927-

935. doi:10.1007/s11255-015-0978-0 

47. Lu CF, Liu YC, Yang YR, Wu YT, Wang RY. Maintaining Gait Performance by Cortical 

Activation during Dual-Task Interference: A Functional Near-Infrared Spectroscopy Study. 

PLoS One. 2015;10(6):e0129390. doi:10.1371/journal.pone.0129390 

48. Doi T, Makizako H, Shimada H, et al. Brain activation during dual-task walking and 

executive function among older adults with mild cognitive impairment: a fNIRS study. Aging 

Clin Exp Res. 2013;25(5):539-544. doi:10.1007/s40520-013-0119-5 

49. Friedman NP, Robbins TW. The role of prefrontal cortex in cognitive control and executive 

function. Neuropsychopharmacology. 2022;47(1):72-89. doi:10.1038/s41386-021-01132-0 

50. Tachibana A, Noah J, Bronner S, et al. Activation of dorsolateral prefrontal cortex in a dual 

neuropsychological screening test: An fMRI approach. Behavioral and Brain Functions. 

2012;8(1):26. doi:10.1186/1744-9081-8-26 

51. Guo Y, Liu P, Huang X. The Practice Effect on Time-Based Prospective Memory: The 

Influences of Ongoing Task Difficulty and Delay. Front Psychol. 2019;10. 

doi:10.3389/fpsyg.2019.02002 

52. Lee BC, Choi J, Martin BJ. Roles of the prefrontal cortex in learning to time the onset of pre-

existing motor programs. PLoS One. 2020;15(11):e0241562. 

doi:10.1371/journal.pone.0241562 

53. Duffau H. Cortical and Subcortical Brain Mapping. In: Schmidek and Sweet Operative 

Neurosurgical Techniques. Elsevier; 2012:80-93. doi:10.1016/B978-1-4160-6839-6.10006-1 

54. Johansen-Berg H, P. M. Attention to movement modulates activity in sensori-motor areas, 

including primary motor cortex. Exp Brain Res. 2002;142(1):13-24. doi:10.1007/s00221-

001-0905-8 

55. Pang D, Gao Y, Liao L, Ying X. Brain functional network alterations caused by a strong 

desire to void in healthy adults: a graph theory analysis study. Neurourol Urodyn. 



33 

 

2020;39(7):1966-1976. doi:10.1002/nau.24445 

56. Crockett RA, Hsu CL, Best JR, Liu-Ambrose T. Resting State Default Mode Network 

Connectivity, Dual Task Performance, Gait Speed, and Postural Sway in Older Adults with 

Mild Cognitive Impairment. Front Aging Neurosci. 2017;9. doi:10.3389/fnagi.2017.00423 

57. Bohannon RW. Reference Values for the Timed Up and Go Test. Journal of Geriatric 

Physical Therapy. 2006;29(2):64-68. doi:10.1519/00139143-200608000-00004 

58. Moon S, Chung HS, Kim YJ, et al. The impact of urinary incontinence on falls: A systematic 

review and meta-analysis. PLoS One. 2021;16(5):e0251711. 

doi:10.1371/journal.pone.0251711 

59. O’Connell KA, Nicholas TB, Palmer MH. Toileting behaviors, urinary cues, overactive 

bladder, and urinary incontinence in older women. Int Urogynecol J. 2023;34(3):707-716. 

doi:10.1007/s00192-022-05228-z 

60. Steenstrup B, Le Rumeur E, Moreau S, Cornu JN. Sédentarité et incontinence urinaire chez 

la femme : une revue de littérature. Progrès en Urologie. 2018;28(17):973-979. 

doi:10.1016/j.purol.2018.07.006 

61. Dowd TT, Campbell JM, Jones JA. Fluid Intake and Urinary Incontinence in Older 

Community-Dwelling Women. J Community Health Nurs. 1996;13(3):179-186. 

doi:10.1207/s15327655jchn1303_5 

62. Adan A. Cognitive Performance and Dehydration. J Am Coll Nutr. 2012;31(2):71-78. 

doi:10.1080/07315724.2012.10720011 

63. Summary for Policymakers. In: Climate Change 2013 – The Physical Science Basis. 

Cambridge University Press; 2014:1-30. doi:10.1017/CBO9781107415324.004 

64. Benton D, Jenkins KT, Watkins HT, Young HA. Minor degree of hypohydration adversely 

influences cognition: a mediator analysis. Am J Clin Nutr. 2016;104(3):603-612. 

doi:10.3945/ajcn.116.132605 

65. Pross N. Effects of Dehydration on Brain Functioning: A Life-Span Perspective. Ann Nutr 

Metab. 2017;70(Suppl. 1):30-36. doi:10.1159/000463060 

66. Nakao T, Nakagawa A, Yoshiura T, et al. Brain activation of patients with obsessive-

compulsive disorder during neuropsychological and symptom provocation tasks before and 

after symptom improvement: A functional magnetic resonance imaging study. Biol 

Psychiatry. 2005;57(8):901-910. doi:10.1016/j.biopsych.2004.12.039 

67. BOHANNON RW. Comfortable and maximum walking speed of adults aged 20—79 years: 

reference values and determinants. Age Ageing. 1997;26(1):15-19. 

doi:10.1093/ageing/26.1.15 

68. Deshpande N, Metter EJ, Bandinelli S, Guralnik J, Ferrucci L. Gait speed under varied 

challenges and cognitive decline in older persons: a prospective study. Age Ageing. 

2009;38(5):509-514. doi:10.1093/ageing/afp093 

69. Shkuratova N, Morris ME, Huxham F. Effects of age on balance control during walking. 

Arch Phys Med Rehabil. 2004;85(4):582-588. doi:10.1016/j.apmr.2003.06.021 

70. Beauchet O, Dubost V, Herrmann F, Rabilloud M, Gonthier R, Kressig RW. Relationship 

between dual-task related gait changes and intrinsic risk factors for falls among transitional 

frail older adults. Aging Clin Exp Res. 2005;17(4):270-275. doi:10.1007/BF03324609 

71. Leone C, Feys P, Moumdjian L, D’Amico E, Zappia M, Patti F. Cognitive-motor dual-task 

interference: A systematic review of neural correlates. Neurosci Biobehav Rev. 2017;75:348-

360. doi:10.1016/j.neubiorev.2017.01.010 

72. Siu KC, Chou LS, Mayr U, van Donkelaar P, Woollacott MH. Attentional mechanisms 

contributing to balance constraints during gait: The effects of balance impairments. Brain 

Res. 2009;1248:59-67. doi:10.1016/j.brainres.2008.10.078 

73. Gibson W, Jones A, Hunter K, Wagg A. Urinary urgency acts as a source of divided attention 

leading to changes in gait in older adults with overactive bladder. PLoS One. 

2021;16(10):e0257506. doi:10.1371/journal.pone.0257506 

74. Clarkson BD, Wei Z, Karim HT, et al. Neuroimaging of situational urgency and incontinence 



34 

 

provoked by personal urgency cues. Neurourol Urodyn. 2022;41(1):166-173. 

doi:10.1002/nau.24800 

75. Dovan ML. Examining the Effects of Anxiety on Running Efficiency in a Cognitive-motor 

Dual-task. Masters thesis, Concordia University. Published online 2013. 

76. Klingberg T. Limitations in information processing in the human brain: neuroimaging of dual 

task performance and working memory tasks. In: ; 2000:95-102. doi:10.1016/S0079-

6123(00)26009-3 

77. Paquin M, Duclos C, Lapierre N, et al. The effects of a strong desire to void on gait for 

incontinent and continent older community‐dwelling women at risk of falls. Neurourol 

Urodyn. 2020;39(2):642-649. doi:10.1002/nau.24234 

  

  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 



35 

 

Table 1. Characteristics of the study population. 

 
Characteristics   n = 42 

Age in years, Mean (SD) 
  

72.90 (5.81) 

MoCA Score, Mean (SD) 
 

 24.00 (5.54) 

 
 

no. participants < 26   19  

 
 

no. participants ≥ 26   23  

ABC Score, Mean (SD) 
 

 81.16 (18.85) 

 
 

no. participants 81-100%  26  

 
 

no. participants 51-80% 12  

 
 

no. participants < 50% 4 

ICIQ Score, Mean (SD) 
 

 5.45 (5.26) 

 
 

no. participants 0 (none)  13 

 
 

no. participants 1-5 (slight) 10 

 
 

no. participants 6-12 (moderate) 13 

 
 

no. participants 13-18 (severe) 6 

 
 

no. participants 19-21 (very severe) 0 

ABC, Activities-Specific Balance Confidence Scale, ICIQ, International Consultation on Incontinence Questionnaire 

– Urinary Incontinence Short Form; MoCA, Montreal Cognitive Assessment; SD, standard deviation 
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Table 2. Dual-task interference on walking performance during empty and full bladder conditions. 

Variable Single-task Performance 
Dual-task Performance 

Motor CT Task Cognitive PVF Task 

Empty Bladder Condition 

(no desire-to-void) 

8.15 (1.64) 

  

TUG (s), Mean (SD)  11.16 (2.8)a 11.69 (3.66)a,b 

DTE, Mean (SD)  -37.04 (22.93) -42.13 (26.14) 

Full Bladder Condition 

(moderate desire-to-void) 
  

TUG (s), Mean (SD)  12.61 (5.58)a 13.73 (4.89)a,b,c 

DTE, Mean (SD)  -54.72 (33.33)b -66.37 (40.25)b 

CT, Coin Transference Task; DTE, Dual-Task Effect on TUG Time: [(dual-task – single-task)/single-task]x100; PVF, 

Phonetic Verbal Fluency Task; SD, standard deviation.   
a Significantly different from single-task performance p < 0.001  
b Significantly different from respective empty bladder condition p < 0.001  
c Significantly different from motor empty bladder condition p <0.001 
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Figure 1. Impact of all experimental conditions on walking task. Participants (A) Timed-up and Go 

(TUG) performance and (B) dual-task effect on five experimental conditions: TUGb, TUG baseline; 

TUGme, TUG motor dual-task empty bladder; TUGmf, TUG motor dual-task full bladder; TUGce, 

TUG cognitive dual-task empty bladder; TUGcf, TUG cognitive dual-task full bladder. 
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Figure 2. Theorical framework demonstrating the relationship between the individual's internal 

resources and the cognitive demands imposed by a task such as rushing to reach toilet. Older adults 

increasingly rely on cognitive brain processes for motor control due to declines in internal resources. 

At the same time, additional cognitive demands are imposed by differential sources of attentional 

load. As a result of combining decreased individual’s resources to increased cognitive demands of a 

particular task, task efficiency will decrease, impacting walking ability performance and finally 

leading to increased risk of falling. 
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ANEXOS  
 

ANEXO A. Normas da revista escolhida para submissão do artigo. 

https://academic.oup.com/biomedgerontology/pages/General_Instructions_1 
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