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Abstract 

Background. Lower urinary tract symptoms (LUTSs), especially overactive bladder, are 

frequent in people with multiple sclerosis (PwMS). Urinary urgency and urge urinary 

incontinence could lead to precipitation and thus could increase the risk of falling in these 

individuals.  

Objective. We aimed to assess the association between severity of LUTSs and risk of falling 

in PwMS.  

Methods. PwMS with LUTSs were recruited in a neuro-urology department. Participants were 

asked about the number of falls in the past 3 months and their circumstances. Severity of LUTSs 

was assessed by the Urinary Symptoms Profile (USP) score, and individuals were classified as 

with or without urinary incontinence.  

Results. This cross-sectional study included 154 patients (69% women); the mean (SD) age 

was 50.1 (11.5) years and median EDSS was 5 (IQR [3–6]). Overall, 20 (13%) patients reported 

one fall during the past 3 months, and 43 (28%) reported at least 2 falls. Only 9 (6%) patients 

reported a fall on the way to the toilet, 6 during a urinary urgency. No link was found between 

falls and urinary incontinence (p=0.71), type or severity of urinary symptoms (overactivity, 

voiding dysfunction or stress incontinence, p > 0.05). Falls on the way to the bathroom was 

associated with high USP score related to overactive bladder (p=0.03) and severe nocturia (> 2 
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nocturnal micturitions) (p<0.01). Falling at night was also associated with severe nocturia (p < 

0.001).  

Conclusions. The severity of LUTSs and presence of urinary incontinence do not appear related 

to the risk of falling in PwMS and urinary disorders but rather to the specific risk of falling on 

the way to the bathroom. Severe nocturia increases the risk of falling at night. Further studies 

are needed to assess the impact of LUTS treatment on the risk of falling. 

 

ClinicalTrials.gov (NCT04338646) 
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Introduction 

Falls are a common problem in people with multiple sclerosis (PwMS) and can lead to severe 

consequences (trauma, fear of falling, reduction of social activities). Prevention of falls is one 

of the priority targets of rehabilitation for PwMS and walking difficulties, which can result from 

different factors (motor impairment, ataxia, visual alterations, sensitive disorders, fatigability 

etc.). Some clinical characteristics related to motor impairment (gait velocity, 12-Item Multiple 

Sclerosis Walking Scale [MSWS12] score)[1] or fear of falling (Falls Efficacy Scale-

International [FES-I] score)[2] have been identified as risk factors of falling. Urinary 

incontinence has also been considered to predict falls, initially in older adults[3,4] but 

secondary in PwMS[5–7].  

However, lower urinary tract symptoms (LUTSs) are frequent in PwMS, with a high prevalence 

(32–96.8%) and an increase with MS duration and severity of neurological deficiencies and 

disabilities[8]. Overactive bladder with urgency, frequency, urge urinary incontinence and 

nocturia is the most common symptom, reported by 37% to 99% of PwMS. Overactive bladder 
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affects quality of life, and a neurogenic bladder with detrusor overactivity associated with 

detrusor sphincter dyssynergia on urodynamic assessment can lead to an altered upper urinary 

tract (reflux, dilatation, urinary tract infection)[9–13]. Despite its high prevalence and impact 

on quality of life, the severity of LUTSs has never been studied as specific risk factor of falling. 

However, urinary urgency and urinary incontinence could lead to precipitation and thus could 

increase the risk of falling in these patients. This hypothesis had been previously evoked in 

older adults[14,15]. 

The primary aim of the study was to assess the association between severity of LUTSs and risk 

of falling in PwMS. The secondary aim was to correlate patient characteristics and clinical tests 

with risk of falling. The study was conducted and results were reported according to the 

STROBE guidelines for cross-sectional studies (see additional material).  

 

Material and methods 

Study design 

This study was approved by the local ethics review board (RCB: 2018-A01644-51) and all 

participants provided written informed consent before inclusion in this cross-sectional study. 

This study was registered at ClinicalTrials.gov (NCT04338646). Participants were recruited in 

a neuro-urology department during a medical appointment or a urodynamic assessment or in a 

day hospital related to urinary disorders between July 2019 and January 2020. 

 

Participants 

Inclusion criteria were age ≥ 18 years with an MS diagnosis, LUTSs with or without treatment, 

and Expanded Disability Status Scale (EDSS) score 1 to 6.5. Exclusion criteria were relapse of 

MS in the past month, urinary tract infection on the day of inclusion, and inability to complete 

the symptom questionnaires.   
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Procedure 

Collected data were age, sex, EDSS score, body mass index, need for visual correction and use 

of a walking aid. Patients were asked about the number of falls in the past 3 months and in the 

past year and the circumstances in which they occurred (frequency, home, outdoors, going to 

void, during urinary urgency, nocturia). Number of falls was classified as 0, 1 or at least 2 to 

quantify the severity of risk of falling. A better precision was not possible owing to the 

retrospective collection and would have led to classification bias. Severity of LUTSs was 

assessed by the Urinary Symptoms Profile (USP) score[16] and participants were classified as 

with or without urinary incontinence. Number of micturitions at night was specifically asked. 

To take into account motor difficulties and fear of falling, other clinical evaluations were done. 

The impact of MS on walking was assessed with the MSWS12 questionnaire [17], the EDSS 

score, and a clinical test with the Time to be Ready to Void (TRV) test [18]. Fear of falling was 

assessed by a simple question and with the FES-I questionnaire[19]. 

The primary aim was to assess the association between severity of LUTSs and occurrence of 

falls during the past 3 months. The primary outcome was the importance of overactive bladder 

(OAB) symptoms with the OAB USP score. Secondary outcomes were the existence of urinary 

incontinence, the warning time (defined as the time from the first sensation of urgency to 

voiding or incontinence), the importance of nocturia and the other sub-scores of the USP 

questionnaire (voiding dysfunction and stress urinary incontinence).  

Secondary aims were to look for the relationship between severity of LUTSs and specific 

circumstances of falls, severity of LUTS and occurrence of falls during the past year, and to 

assess the association between falls and classical risk factors of falls. 
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Statistical analysis 

Because the frequency of falls in PwMS is variable in literature (30-63%[20]), and there are no 

data on the impact of the severity of urinary disorders on the risk of falling, the number of 

participants to be included could not be calculated. The minimal target of inclusion was 100 

participants by estimating the reported fall rate at about 30%, which allowed us to use 

parametric tests on the primary outcome. The number of missing data was very low, so these 

were not replaced. Statistical analyses involved using R for Windows (Rx64 3.4.2, R 

Foundation for Statistical Computing, Vienna, Austria). Descriptive data are presented as 

number (%) or mean (SD) for continuous data and median (range) for ordinal data and data not 

normally distributed. The impact of the different factors on the risk of falling was assessed by 

Student t test and ANOVA for quantitative variables if normally distributed or Welch’s t-test 

otherwise, and chi-square test or Fisher exact test for categorical variables. Statistical 

significance was set at p < 0.05. A logistic regression model was applied to search for risk 

factors in multivariate analysis. 

 

Results 

Patient characteristics 

In total, 509 PwMS were seen in the department during the inclusion period; 167 did not meet 

the inclusion criteria and 188 declined participation. We included 154 patients (69% women; 

Figure), with mean (SD) age 50.1 (11.5) years and median EDSS 5 (range 3–6). All participants 

completed the full study. The demographic characteristics of participants are reported in Table 

1. Over the past 3 months, 13% (n=20) of PwMS reported 1 fall and 28% (n=43) reported at 

least 2 falls; 25% reported falls indoors and 30% outdoors (Table 2). Over the past year, 10% 

reported 1 fall and 45% reported at least 2 falls; 36% reported falls indoors and 43% outdoors.  
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Association between reported falls and LUTSs 

We found no link between the reported falls during the past 3 months and severity of LUTSs 

(USP sub-scores: OAB, voiding dysfunction or stress incontinence, p > 0.05) or urinary 

incontinence (p=0.71). Falling at night was associated with severe nocturia (> 2 nocturnal 

micturitions) (p < 0.001) but not with overall risk of falling (including falls during the day and 

at night). Similar results were found between the reported falls during the past year and severity 

of LUTSs. Results are summarized in Table 3. 

 

Association between reported falls on the way to the bathroom and LUTSs 

Over the past 3 months, 9 (6%) patients reported a fall on the way to the bathroom, 6 of them 

during a urinary urgency. These 9 patients had higher mean (SD) OAB USP score than others 

(9.9 [5.8] vs 6.5 [4.7], p = 0.03) and 56% (n=5) had severe nocturia (vs 16% for the rest of the 

participants, p <0.01). We found no difference concerning urinary incontinence or use of self-

catheterization. 

Over the past year, 11 (7%) patients reported at least one fall on the way to the bathroom, 7 of 

them during a urinary urgency, which represent 13% of participants who had ever fallen. Again, 

participants who reported fall on the way to the bathroom had higher mean OAB USP score 

than others (11.3 [3.8] vs 6.5 [4.7], p < 0.01) and a higher proportion had severe nocturia (45% 

vs 17%, p = 0.04). 

 

Association between reported falls and motor symptoms or fear of falling 

On univariate analysis, factors associated with increased risk of falling during the past 3 months 

were EDSS score (p<0.001), fear of falling and FES-I score (p<0.001), MSWS12 score 

(p<0.0001), use of a walking device (p=0.02), gait velocity (mobility stage of TRV) (p<0.01), 
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settled stage of TRV (p<0.0001), and total TRV score (p<0.001). The same factors were 

significantly associated with the risk of fall during the past year.  

On multivariate analysis, falls in the past 3 months was associated with MSWS12 score (odds 

ratio [OR] 1.04 [95% confidence interval (CI) 1.01–1.06], p < 0.001) and total TRV score (1.03 

[1.0–1.06], p = 0.03) (Table 4). Falls in the past year was associated with fear of falling (3.15 

[1.15–8.31], p=0.03) and MSWS12 score (1.03 [1.01–1.05], p < 0.01). 

 

Discussion 

Among the 154 PwMS with urinary disorders, 63 (41%) reported at least one fall in the past 3 

months, and 9 of these 63 (14%) patients reported at least one fall while they were going to the 

bathroom. Severity of LUTSs did not seem to be linked with risk of falls in general but was 

linked to the specific risk of fall on the way to the bathroom. Severe nocturia was associated 

with risk of falls during the night. High MSWS12 and TRV scores were associated with falls 

in the past 3 months on multivariate analysis.  

Previous studies have explored the frequency of falls in PwMS, with or without urinary 

disorders. A systematic review reported a proportion of fallers between 30% and 63% in a pool 

of 2,425 patients[20]. Most falls were reported retrospectively by the patients, over a period 

from 1 to 12 months depending on the study. Only 3 of 15 studies were prospective. In 

comparison with large prospective cohorts, we found a slightly lower rate of falls. Thus, in a 

cohort of 416 PwMS with median EDSS close to 4, Gunn et al. reported 17% of patients with 

one fall and 37% with at least 2 falls in 3 months[2]. In another cohort of 537 PwMS, with a 

median EDSS similar to the one in our study, 56% patients reported falls, and 37% mentioned 

at least 2 falls during a 3-month period[21]. Most falls were indoors. Regarding falls over the 

past year, Kalron et al. found 47% of patients reporting at least 2 falls, close to our rate of 45% 

[22]. However, the mean EDSS was lower in their study. Several hypotheses may explain these 
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differences: a memory bias in the number of falls reported retrospectively (underestimation) or 

possible differences in MS typology (duration, course, clinical presentation etc.). 

Concerning the impact of LUTS on the risk of falling, our results are not completely consistent 

with the current literature. In a study of 92 individuals with MS, Sung et al. reported an 

increased fall frequency for patients with severe urinary disorders versus those with mild 

troubles on multivariate analysis[6]. However, the severity of urinary disorders was assessed 

with the EDSS sub-item related urinary continence, which is not precise or specific and could 

explain our contradictory results. Other studies found a link between risk of falling and urinary 

incontinence, but not all patients had LUTSs[23], and the results were not adjusted by MS 

severity or disability[1,5]. In older adults, urinary incontinence is an independent risk factor for 

falls[4]. A systematic review reported an odds of falling of 1.54 (95% CI 1.41–1.69) for urge 

incontinence and 1.11 (1.00–1.23) for stress incontinence[24]. Age is classically also associated 

with falls[3]. We did not find an impact of age, probably because our population was young, 

and severity of MS is the most important factor related to the risk of fall. Finally, some patients 

had already received treatment for LUTSs, which could reduce urinary symptoms, principally 

urgency and urge incontinence, and thus, the necessity of precipitation to go to the bathroom. 

The severity of LUTSs depends on treatment efficacy and this can induce a bias in symptoms’ 

evaluation. However, treatment of LUTSs was not taken into account in the previous studies 

either.  

In our study, nocturia was associated with falls on the way to the bathroom. The impact on falls 

under any circumstances may have been underestimated owing to lack of power or to the 

predominant role of gait disorders in our population. One possible hypothesis is that nocturia 

may affect sleep and induce increased fatigue, which may contribute to the overall risk of falling 

throughout the day. Our study found an association between nocturia and risk of falling at night 
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but not the risk of falling in general, but in older adults, nocturia is a well-established risk factor 

of falls, also associated with an over-risk of fracture[25].  

Our study is the first to specifically assess whether the severity of LUTSs increases the risk of 

falls in patients with MS and urinary disorders. Our population was more homogenous than in 

previous studies because all participants had LUTSs, which reinforces our results. Urinary 

symptoms were for the first time assessed with a validated questionnaire, in addition to a simple 

declarative response of the presence of urinary incontinence. This is also the first time that the 

circumstances of falls specifically linked with urinary disorders were studied in this population. 

Only 9 PwMS reported falls when going to the bathroom and 6 when having a urinary urgency, 

representing 23% and 15%, respectively, of PwMS who reported falls indoor. In older adults, 

a fall on the way to the bathroom is a classical circumstance, especially during hospitalization, 

estimated at 20% to 50%[15]. In Parkinson’s disease, Sakushima et al. showed that 13.8% of 

falls occurred on the way to the toilet[26]. They also found an association with urinary urgency 

and falls. Thus, going to the bathroom is probably a prevalent circumstance of falls indoor, and 

the risk could be increased in case of frequency and urge urinary incontinence. 

We found high MSWS12 and TRV scores associated with falls in the past 3 months. The 

MSWS12 score is a well-known prognostic factor for the risk of falling [22,27]. This self-

reporting questionnaire reports patient perception of gait difficulties. In our study, MSWS12 

score was associated with reported falls with an OR close to 1. However, the association was 

found for both falls in the past 3 months and in the past year, which strengthens our results.  

The TRV test is a new validated test for PwMS[18]. This test assesses quantitatively the time 

required to reach the bathroom and be ready to void, a complex task, including stand up for a 

chair, walking, opening a door, and undressing. Several functions are implicated: gait, dexterity, 

executive functions etc. Because this task is more complex than a Timed up and Go test and 

because a study showed that the Timed up and Go test failed to predict falls in PwMS[28], we 
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decided to use the TRV. The ORs for the 2 factors linked with falls were low, probably because 

of interactions between them and other factors such as EDSS and fear of falling.  

Several limitations exist. First, a number of patients declined participation for different reasons 

(personal or professional imperatives, tiredness secondary to the appointment, did not want to 

participate), and we cannot exclude a selection bias. Also, the number and circumstances of 

falls were declarative. This can induce a memory bias, especially in patients with MS and 

possible cognitive disorders. Moreover, the number of falls during the night or during urinary 

urgency being low must be taken into account in the interpretation of our results. Second, the 

influence of urinary treatment was not evaluated. However, the treatment of LUTSs was not 

modified in the past 3 months, which limits its impact. Therefore, the number of falls in the 

past 3 months were primarily studied, limiting the influence of treatment, variability of urinary 

symptoms and modification in motor impairment (e.g., owing to relapse of MS). Finally, 

because of the heterogeneity of PwMS in neurological presentation, the detailed data from 

neurological examinations were not recorded. Thus, we could not assess the risk of falling 

function of some clinical forms (e.g., pyramidal, cerebellar) and the results of this study must 

be considered by taking into account these different biases. Other factors may come into play, 

such as the attentional impact of the need to urinate, which in other populations such as older 

people or those with Parkinson's disease could be important, so these results cannot be 

generalized to other populations at risk of falling. 

Many perspectives exist. It could be interesting to assess the impact of the treatment of LUTSs 

on risk of falling with a prospective study. The impact of increased disability should be taken 

into account with progressive MS or new relapse. The correlation with manometric results, such 

as the existence of detrusor overactivity on cystometry, could also be assessed. A specific study 

of individuals with high EDSS score could be interesting, because these people are more at risk 

of falling, and some treatments can improve LUTSs. To demonstrate a benefit of treatment of 
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OAB symptoms may lead neurologists to detect these symptoms and address the patient to the 

neuro-urologist. Finally, a prospective study using the TRV test could be interesting to assess 

its ability to predict falls in MS.  

Conclusion 

Severity of LUTSs and urinary incontinence do not seem related to risk of falling in general in 

PwMS with urinary disorders but are related to increased risk of falling in specific 

circumstances. Thus, falling on the way to the bathroom is associated with severe OAB 

symptoms, and severe nocturia increases the risk of falling at night. High MSWS12 and TRV 

scores were related to falls. Further studies are needed to assess the impact of LUTS treatment 

on the risk of falling in PwMS. 

 

Legends 

Figure. Flow chart of the study. The exact reasons for refusing to participate were not 

recorded. 
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Table 1. Initial characteristics of participants with multiple sclerosis. 

 

Age (years), mean (SD) 50.1 (11.5) 

Female 107 (69%) 

BMI, mean (SD) 24.6 (5.9) 

EDSS, median [Q1-Q3] 5 [3-6] 

MSWS12, mean (SD) 65.2 (22.5) 

FES-I, mean (SD)  31.7 (10.7) 

TRV total (sec), mean (SD) 29.7 (18.8) 

TRV mobility stage (sec), mean (SD) 11.1 (10.2) 

USP score, mean (SD)  

    USP stress score (/9) 1 (2) 

    USP OAB score (/21) 6.7 (4.7) 

    USP voiding dysfunction score (/9) 5 (3.4) 

Warning time (min)  

     1  36 (23%) 

    1-5 49 (32%) 

    6-15  23 (15%) 

    > 15  46 (30%) 

Micturition status  

    Spontaneous void 94 (61%) 

    CISC 31 (20%) 

    Mixed 29 (19%) 

Urinary incontinence  

    Indoor 72 (47%) 

    Outdoor 88 (57%) 

Nocturia  

   0-1 89 (58%) 

   2 34 (22%) 

   > 2 31 (20%) 

BMI, body mass index; EDSS, Expanded Disability Status Scale; MSWS12, 12-Item Multiple 

Sclerosis Walking Scale; FES-I, Falls Efficacy Scale-International questionnaire; TRV, Time 

to be Ready to Void; USP, Urinary Symptom Profile; OAB, overactive bladder; CISC, Clean 

Intermittent Self-Catheterization 

 

  



 17 

Table 2. Falls and their circumstances in the past 3 months and the past year 

 

 Past 3 months Past year 

Total falls 

0 

1 

 2 

 

91 (59%) 

20 (13%) 

43 (28%) 

 

69 (45%) 

15 (10%) 

70 (45%) 

Falls outdoors 

0 

1 

 2 

 

107 (70%) 

22 (14%) 

25 (16%) 

 

88 (57%) 

18 (12%) 

48 (32%) 

Falls indoors 

0 

1 

 2 

 

115 (75%) 

15 (10%) 

24 (15%) 

 

99 (64%) 

11 (7%) 

44 (29%) 

Falls during the night 

0 

1 

 2 

 

148 (96%) 

2 (1%) 

4 (3%) 

 

148 (96%) 

2 (1%) 

4 (3%) 

Falls while going to the bathroom 

0 

1 

 2 

 

145 (94%) 

2 (1%) 

7 (5%) 

 

143 (93%) 

3 (2%) 

8 (5%) 

Falls when having a urinary urgency 

0 

1 

 2 

 

148 (96%) 

1 (1%) 

5 (3%) 

 

147 (96%) 

2 (1%) 

5 (3%) 
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Table 3. Association between falls and lower urinary tract symptoms. 

 

 3 months    1 year    

 0 1 2 p 0 1 2 p 

USP OAB  6.89 (4.62) 6.0 (5.2) 6.67 (4.66) 0.75a 6.43 (4.58) 6.47 (5.58) 7.04 (4.64) 0.73a 

USP SUI 0.96 (2.01) 1.35 (2.3) 0.95 (2.07) 0.73a 0.84 (2.0) 0.93 (1.98) 1.19 (2.14) 0.61a 

USP voiding 

dysfunction 

4.59 (3.45) 4.65 (3.45) 5.88 (3.19) 0.12a 4.42 (3.44) 4.47 (3.58) 5.60 (3.28) 0.11a 

Urinary incontinence  

Yes 

No 

 

45 (49%) 

46 (51%) 

 

9 (45%) 

11 (55%) 

 

18 (42%) 

25 (58%) 

 

0.71b 

 

31 (45%) 

38 (55%) 

 

6 (40%) 

9 (60%) 

 

35 (50%) 

35 (50%) 

 

0.72b 

Warning time (min) 

< 1 

1-5 

6-15 

> 15 

 

23 (25%) 

30 (33%) 

10 (11%) 

28 (31%) 

 

4 (20%) 

5 (25%) 

4 (20%) 

7 (35%) 

 

9 (21%) 

14 (32%) 

9 (21%) 

11 (26%) 

 

0.75b 

 

15 (22%) 

25 (36%) 

7 (10%) 

22 (32%) 

 

4 (27%) 

3 (20%) 

2 (13%) 

6 (40%) 

 

17 (24%) 

21 (30%) 

14 (20%) 

18 (26%) 

 

0.60b 

Nocturia  2  

Yes 

No 

 

16 (18%) 

75 (82%) 

 

4 (20%) 

16 (80%) 

 

10 (23%) 

33 (77%) 

 

0.74b 

 

12 (17%) 

57 (83%) 

 

4 (27%) 

11 (73%) 

 

14 (20%) 

56 (80%) 

 

0.71b 

Data are mean (SD) unless indicated. 

USP, Urinary Symptom Profile; OAB, Overactive Bladder; SUI, Stress Urinary Incontinence 
a ANOVA; b Fisher exact test 
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Table 4. Association between falls and clinical factors. 

 

 3 months    1 year    

 0 1 p LR (OR [95% CI]) 0 1 p LR (OR [95% CI]) 

Age (years) 49.3 (11.9) 51.2 (10.9) 0.30a ns 46.9 (11.7) 52.6 (10.7) <0.01a ns 

Sex 

Male 

Female 

 

26 (29%) 

65 (71%) 

 

21 (33%) 

42 (67%) 

 

0.53c 

 

ns 

 

22 (32%) 

47 (68%) 

 

25 (29%) 

60 (71%) 

 

0.75c 

 

ns 

EDSS 4.3 (1.8) 5.2 (1.3) <0.001b ns 4.0 (1.7) 5.1 (1.4) <0.001b ns 

Fear of falling 

Yes 

No 

 

52 (57%) 

39 (43%) 

 

54 (86%) 

9 (14%) 

 

<0.001c 

 

ns 

 

36 (52%) 

33 (48%) 

 

70 (82%) 

15 (18%) 

 

<0.0001c 

 

3.15 [1.15–8.31] 

p = 0.03 

FES-I 29.4 (11.1) 35.1 (9.0) <0.001a ns 28.5 (11.9) 34.3 (8.8) <0.001a ns 

MSWS12 57.1 (22.2) 76.9 (17.3) <0.0001b 1.04 [1.01–1.06] 

p < 0.001 

54.4 (23.7) 73.9 (17.2) <0.0001b 1.03 [1.01–1.05] 

p < 0.01 

TRV (sec) 24.8 (13.2) 36.7 (23.0) <0.001b 1.03 [1–1.06] 

p=0.03 

23.8 (10.7) 34.5 (22.3) <0.001b ns 

Walking device 

Yes 

No 

 

19 (21%) 

72 (79%) 

 

27 (43%) 

36 (57%) 

 

0.02c 

 

ns 

 

12 (17%) 

57 (83%) 

 

35 (41%) 

50 (59%) 

 

<0.01c 

 

ns 

Data are mean (SD) unless indicated. 

EDSS, Expanded Disability Status Scale; FES-I, Falls Efficacy Scale-International; MSWS12, 12-Item Multiple Sclerosis Walking Scale; TRV, 

Time to be Ready to Void 
a Student t-test b Welch two sample t-test; c, chi-squared test; LR, logistic regression (multivariate analysis); OR, odds ratio; 95% CI, 95% 

confidence interval 
 

 


