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Purpose: The aim of this study was to investigate the safety and the effects of elevated doses of solifenacin and trospium on 
cognitive function and health-related quality of life (HRQoL) in elderly women receiving treatment for urinary incontinence.
Methods: The study included 312 women aged 60–83 years (mean age, 69.4 years). All participants had scored at least 24 
points on the Mini-Mental State Examination (MMSE) scale, and all of them had been diagnosed with urge urinary inconti-
nence (UUI) or mixed urinary incontinence (MUI). The women were randomly assigned to 3 groups: group A, individuals 
who were simultaneously administered solifenacin at a high dosage of 20 mg per day and trospium at a high dosage of 60 mg 
per day; group B, persons taking solifenacin and trospium at the usual dosage of 10 and 30 mg per day, respectively; and group 
C, persons who received a placebo. Participants’ cognitive status was assessed by the MMSE, Controlled Oral Word Associa-
tion Test, Wechsler Adult Intelligence Scale-Revised, Wechsler Memory Scale III, Colour Trails Test, and California Verbal 
Learning Test scales. The HRQoL assessment was performed using the Medical Outcomes Study 36-Item Health Survey.
Results: The cognitive function parameters did not differ at the start and end of the study across the groups (P>0.05). Addi-
tionally, the cognitive function parameters did not differ significantly within each group between the start and end of the study 
(P>0.05).  The values of most HRQoL parameters regarding the functional state of the lower urinary tract (LUT) after the ter-
mination of treatment significantly improved in groups A and B (P<0.05). A significant correlation between cognitive status 
and HRQoL or LUT parameters was absent (r <0.3), while the correlations between HRQoL and LUT parameters were 
r=0.31–0.83, P<0.05. 
Conclusions: The use of elevated doses of solifenacin and trospium did not increase the risk of cognitive impairment in wom-
en with UUI and MUI. The combination of solifenacin and trospium at a double dosage may be recommended to elderly 
women with treatment-resistant symptoms of UUI and MUI. However, the safety of combining antimuscarinic drugs in 
women with an increased volume of residual urine requires further study. 
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INTRODUCTION

According to the recommendations of the International Conti-
nence Society and the International Statistical Classification of 
Diseases and Related Health Problems, the term “urinary in-
continence” includes urge urinary incontinence (UUI), stress 
urinary incontinence, and mixed urinary incontinence (MUI) 
[1]. The causes of UUI and MUI in middle-aged and elderly 
women are breakdown of the function of intramural ganglia 
and afferent detrusor structures, breakdown of the function of 
the urothelial muscarinic receptors, and weakening of the pel-
vic floor muscles and pelvic organs [2]. The prevalence of UUI 
and MUI is very high, ranging from 16%–19% in middle-aged 
women to 44% in older women [3,4]. Urinary incontinence ad-
versely affects health-related quality of life (HRQoL), reduces 
labour productivity, and can lead to significant economic costs 
[5,6]. 
 The most effective drugs for treating UUI and MUI are anti-
muscarinic (AM) drugs. AM drugs are successfully used in the 
treatment of symptoms of bladder hyperactivity and urinary 
incontinence in elderly women [7-9]. Although the first-gener-
ation AM drugs caused numerous side effects and were often 
rejected by patients [10], the AM drugs that are currently in 
common use—solifenacin, trospium, and some others—are 
considered safe for prolonged use by the elderly [11]. However, 
in some cases, standard doses of AMs are insufficient to obtain 
a satisfactory effect [12]. Possible solutions for treatment-resis-

tant UUI include increasing the dose of AM and the duration 
of treatment, as well as combining 2 AMs. Previously, it was 
shown that higher doses of solifenacin and trospium did not af-
fect the level of side effects [13]. Evidence has been reported 
that oxybutynin and tolterodine can cause cognitive dysfunc-
tion in some patients [14,15]. At the same time, solifenacin and 
trospium in standard dosages do not affect patients’ cognitive 
ability. This is due to the limited ability of these drugs to pene-
trate the blood-brain barrier [16,17]. In earlier studies, we de-
termined that elevated dosages of solifenacin and trospium, 
when taken concomitantly, did not increase the number of side 
effects in older women [18,19]. However, the possible effect of 
the combination of these AMs on cognitive function has not 
been investigated, although many researchers continue to rec-
ommend caution regarding the use of AMs in elderly people 
[20,21]. 
 In addition, the possible effects of the simultaneous adminis-
tration of higher doses of solifenacin and trospium on HRQoL 
have not been studied [22].
 Thus, the aim of our study was to investigate cognitive func-
tion and HRQoL in individuals taking a combination of solife-
nacin and trospium at higher-than-usual dosages.

MATERIALS AND METHODS

Participants and Algorithm 
A total of 312 women aged 60–83 years (mean age, 69.4 years) 

Table 1. Functional state of lower urinary tract of women with urge urinary incontinence before treatment (n=312)  

Parameter Group A (n=104) Group B (n= 99) Group C (n= 109)

Age (yr) 67.7±10.3 70.2±7.6 70.7±9.4

ICIQ-SF questionnaire 
   Score point

  
12.3±2.7

  
10.9±2.0

  
10.1±3.5

Urodynamic parameters (diary of urination)
   Daytime frequency
   Nighttime frequency
   Urgency
   Urgency incontinence

  
8.5±2.9
2.5±1.9 
4.5±2.9
2.1±1.3

  
9.8±3.5
2.9±2.3
4.1±2.3
3.5±2.8

  
9.1±3.8
3.3±2.0
3.9±2.4
3.0±1.7

Urodynamic parameters (uroflowmetry)
   PVR (mL)
   Qaver (mL/sec)
   Qmax (mL/sec)

  
39.6±18.2
15.5±5.7
19.1±6.7

  
49.4±15.3
17.9±8.1
19.7±10.3

  
56.0±23.5
17.6±6.8
21.8±9.8

Values are presented as mean±standard deviation.     
Group A, solifenacin 20 mg + trospium 60 mg per day; group B, solifenacin 10 mg + trospium 30 mg per day; group C, control (placebo); ICIQ-SF, 
International Consultation on Incontinence Questionnaire-Short Form; PVR, postvoid residual (urine volume); Qaver, average flow rate; Qmax, 
maximum flow rate.     
P-value>0.05 in all cases (differences between groups are unreliable).     
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participated in a cohort randomized trial. The groups included 
persons diagnosed with UUI (ICD-10-CM N39.41) or MUI 
(ICD-10-CM N39.46), who had previously received AM treat-
ment, but did not experience the expected effect or experienced 
a short-lived therapeutic effect. The group included women 
who scored at least 24 on the Mini-Mental State Examination 
(MMSE) scale and gave written informed consent to participate 
in the experiment [21,23]. All participants scored 6 or more 
points on the International Consultation on Incontinence 
Questionnaire-Short Form (ICIQ-SF) and had at least 2 urge 
episodes per day, according to their voiding diary. All patients 
had previously taken 2 or more AM drugs within the last 3 
months before the study.
 The exclusion criteria were the presence of depression, organ-
ic brain diseases, cerebral circulatory disorders, epilepsy, Parkin-
son disease, Alzheimer disease, alcoholism, or any chronic so-
matic disease in the acute stage. The characteristics of the pa-
tients’ lower urinary tract function are presented in Table 1. 
 The study was conducted at the urological department of the 
city polyclinic No. 3 in Vladivostok, Russia, and at the Far East-
ern Federal University from February 15, 2015 to May 5, 2016. 
All patients were randomly assigned to 3 groups. Group A in-
cluded persons who simultaneously received solifenacin at a 
high dosage of 20 mg per day and trospium at a high dosage of 
60 mg per day. Group B included women who simultaneously 

received solifenacin and trospium at the standard recommend-
ed dosage of 10 and 30 mg per day, respectively. Group C in-
cluded women who received a placebo. Before the experiment, 
all patients received written instructions for taking the АМs, 
including a reminder of the need to strictly adhere to the daily 
dose. All women, in accordance with the instructions, recorded 
when they took the drug in a special column of their voiding 
diary. All participants were recommended not to discontinue 
the medication in the event of a side effect, and to report the 
problem to the researchers. If the side effect was intolerable, the 
AMs were discontinued. The researchers checked that the par-
ticipants were taking the drugs once a week by phone through-
out the 8 weeks of the experiment. Lower urinary tract function 
did not change throughout the study in any of the 3 groups (Ta-
ble 1) [19].
 Before the start of the study, and after its completion, lower 
urinary tract conditions, cognitive functions, and mental status, 
as well as HRQoL, were tested. The design of the study is pre-
sented in Fig. 1. The implementation of the ethical standards 
established by the Helsinki Declaration was compulsory. The 
design of the study was approved by the local ethics committee.

Measures and Statistical Analysis
Neurourological assessment
To assess the functional state of the lower urinary tract, we used 

Fig. 1. Algorithm of examination and treatment of patients with urge urinary incontinence (n=312). ICIQ-SF, International Consul-
tation on Incontinence Questionnaire-Short Form (score point); MMSE, Mini-Mental State Examination; COWAT, Controlled Oral 
Word Association Test; WAIS-R, Wechsler Adult Intelligence Scale-Revised; WMS-III, Wechsler Memory Scale III; LM, logic memo-
ry; CVLT, California Verbal Learning Test; MOS-SF-36, Medical Outcomes Study 36-Item Short-Form. 

ICIQ-SF; Uroflowmetry 
MMSE; COWAT; WAIS-R; WMS-III; 
LM; CVLT; MOS-SF-36

ICIQ-SF; Diary of urination; 
Uroflowmetry; MMSE; COWAT; 
WAIS-R; WMS-III; LM; CVLT; 
MOS-SF-36

Group A (solifenacin 20 mg+trospium 60 mg per day)

Group B (solifenacin 10 mg+trospium 30 mg per day)

Group C (placebo per day)

n=104 n=98

n=99 n=95

n=109 n=93

Start CompletionDiary of urination

1 3 752 4 6 8
Weeks of observation
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the ICIQ-SF questionnaire, which includes 2 main sections 
[24]. Subsections 3, 4, and 5 describe lower urinary tract symp-
toms (LUTS), including the number of episodes of inconti-
nence on a scale of 0 to 21 points. Throughout the observation 
period, patients filled out a daily voiding diary [25], in which 
they noted the time and number of episodes of UUI and incon-
tinence. At the start and at the end of the study, all patients un-
derwent uroflowmetry to measure the postvoid residual urine 
volume.

Neuropsychological assessment 
The MMSE was used to assess the following areas of cognitive 
function: orientation, registration, attention and calculation, 
and recall and language [23]. Verbal fluency was tested using 
the Controlled Oral Word Association Test. To estimate atten-
tion and reversing operations (mental double-tracking), the 
digit span test from the Wechsler Adult Intelligence Scale-Re-
vised (WAIS-R) was used. The working memory and visual-
spatial processing in elderly women was studied using the 
Wechsler Memory Scale III test, and short- and long-term or-
ganized verbal memory was tested using the logical memory 
test. The California Verbal Learning Test was used to measure 
verbal learning abilities and memory. The effectiveness of visual 
search and psychomotor reactions was assessed by the Colour 
Trails Test (CTT). 

Assessment of HRQoL 
The Medical Outcomes Study 36-Item Health Survey was used 
to evaluate HRQoL in elderly women with urinary inconti-
nence. This questionnaire contains 8 independent scales: vitali-
ty, physical functioning (PF), bodily pain, general health per-
ceptions (GHP), physical role functioning (PRF), emotional 
role functioning (ERF), social role functioning (SRF), and 
mental health. Each of these scales contains 4–6 levels. The total 
score is from 0.30 to 1.0 points. This tool is valid and sensitive 
to the quality of life parameters that can be impaired in individ-
uals with UUI [26,27]. The survey at the beginning and at the 
end of the experiment was administered by 2 independent in-
terviewers, who were not familiar with each other, and the pa-
tients were not aware of the purpose and algorithm of the ex-
periment. After completion, each questionnaire was assigned a 
cipher for depersonalizing the data. The questionnaires were 
then sent for statistical processing by the research team. 

Statistical Analysis
The data were processed using JMP SAS Statistical Discovery 
8.0.2 (SAS Institute Inc., Cary, NC, USA). The results are pre-
sented as the mean±standard deviation for continuous vari-
ables. The significance of the differences between the mean val-
ues in the samples with a normal distribution was estimated by 
the Student t-test. Differences in the distribution of variables 
were compared using the Mann-Whitney U-test. The Spear-
man coefficient was used to determine the correlation between 
the samples. Correlations within the range of r=0.6–1.0 were 
considered strong, values of r between 0.30 and 0.59 were con-
sidered to indicate a moderate correlation, and values of r be-
tween 0.1 and 0.29 indicated a weak correlation. P-values of 
<0.05 were considered to indicate statistical significance. 

RESULTS

Twenty-six women (8.3%)discontinued participation in the 
study for various reasons. In group A, treatment was refused by 
6 women (5.8%), in group B by 4 women (4.0%), and in group 
C by 18 women (16.5%). Eleven participants in group C dis-
continued treatment after the first month, citing the lack of an 
effect; the others did not explain why they dropped out of the 
study. In group A, 5 people discontinued the study because of 
dry mouth and constipation, and 1 woman did not explain her 
reasons for discontinuation. In group B, 2 patients interrupted 
the treatment due to dry mouth, and 2 more because of the lack 
of an effect. 
 One of the criteria for selecting participants was normal cog-
nitive function. Thus, the initial (baseline) values of cognitive 
function parameters in all patients corresponded to the norm 
and did not differ to a statistically significant extent. Before the 
start of treatment, HRQoL was investigated in all patients, and 
no statistically significant differences in HRQoL among the 3 
groups were found. 
 The scores for PF, GHP, PRF, ERF, and SRF in groups A and 
B were significantly higher after treatment than before treat-
ment (Table 2). After treatment in these groups, the indicators 
of lower urinary tract function also changed. The ICIQ-SF 
scores, the number of episodes of urgency, and the frequency of 
urinary incontinence in groups A and B significantly decreased, 
while the residual urine volume increased. 
 We also analysed the reliability of the between-group differ-
ences after treatment. It was found that there were no signifi-
cant differences in cognitive function among the 3 groups. 
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However, the HRQoL parameters and the functional state of 
the urinary tract were significantly different. The scores for PF, 
GHP, PRF, ERF, and SRF in groups A and B were significantly 
higher than in group С. In these groups, the ICIQ-SF scores, 
the number of episodes of urgency, and the frequency of uri-

nary incontinence were significantly lower than in group C. 
 Changes in the parameters of the cognitive status of patients 
before and after treatment are shown in Fig. 2. According to our 
data, these changes were within the statistical margin of error.
 No correlation was found between the values of HRQoL pa-

Table 2. Descriptive statistics of the cognitive status, HRQoL, and functional status LUT in women with urge urinary incontinence af-
ter treatment   (n=312)     

Parameter Group A 
(n=104)

Group B 
(n=99)

Group C  
(n=109)

Q value 

A/B B/C A/C

Cognitive status                                                                                              
Mini-Mental State Examination
Controlled Oral Word Association Test
Digit span forward (WAIS-RF)
Digit span backward (WAIS-RB)
The Color Trails Test 1 (CTT1)
The Color Trails Test 2 (CTT2)
Spatial span forward (WMS-III)
Spatial span backward (WMS-III)
Logic memory 1 recall (WMS-III)
Logic memory 2 recall (WMS-III)
Logic memory 2 recognition (WMS-III)
Logic memory 2% retention (WMS-III)
California Verbal Learning Test TL
California Verbal Learning Test SDFR
California Verbal Learning Test SDCR
California Verbal Learning Test LDFR
California Verbal Learning Test LDCR

  
26.0±3.0
14.5±5.7

4.8±1.4
4.1±1.4

59.8±18.4
131.6±27.7

5.9±1.2
6.2±2.0

37.9±5.9
21.4±9.1
23.4±5.1
89.7±14.1
48.3±10.3
10.4±7.7
12.7±7.0
12.1±5.1
12.0±3.5

  
27.1±1.3
15.8±3.5

4.9±1.2
3.8±2.4

56.2±25.0 
123.6±29.5

5.2±2.4
7.5±2.4

39.2±10.1
18.9±10.4
25.1±5.9
88.5±12.4
55.2±12.5
10.2±5.3
13.0±5.3

9.9±4.9
11.0±3.3

  
28.4±1.9
15.1±5.0

5.1±2.1
3.9±1.3

54.2±19.7
125.2±18.4

6.3±2.2
7.2±1.4

41.4±13.5
22.0±16.1
27.5±4.2
91.2±17.5
56.3±16.3

8.9±6.1
11.6±6.9
10.6±5.5
11.1±4.0

  
0.18  
0.17  
0.13  
0.14  
0.15 
0.04  
0.03 
0.11  
0.05  
0.09  
0.03  
0.28  
0.10  
0.16  
0.13  
0.09  
0.07  

  
0.26  
0.09 
0.05  
0.04  
 0.12 
0.07  
 0.02 
0.04  
0.03  
0.04  
0.05  
0.19  
0.05  
0.18  
0.04  
0.06  
0.12  

  
0.20
 0.20
0.14
0.06
0.04
0.12
0.18
0.15
0.10
0.03
0.16
0.27
0.04
0.14
0.17
0.10
0.08

Health-related quality of life
MOS-36 vitality
MOS-36 physical functioning
MOS-36 bodily pain
MOS-36 general health perceptions
MOS-36 physical role functioning
MOS-36 emotional role functioning
MOS-36 social role functioning
MOS-36 mental health

  
71.3±23.7
83.3±10.1*
19.7±14.4
80.1±12.4*
78.1±11.7*
81.5±9.1**
86.7±9.6
75.1±10.5

  
71.6±21.0
81.4±21.4*
25.3±10.3
82.8±10.9*
71.4±10.2*
84.3±13.3*
65.3±9.2*
65.4±9.8

  
73.4±19.2
49.0±8.1
26.7±18.0
62.4±6.7
51.6±9.2
55.7±7.2
45.7±8.1
61.4±13.3

  
0.45  
0.05  
0.16  
0.09  
0.03  
0.12  
0.01  
0.19  

  
0.33  
0.01  
0.02  
0.01  
0.01  
0.01  
0.01  
0.02   

  
0.36
0.01
0.02
0.01
0.01
0.01
0.01
0.13

Lower urinary tract status
Uroflowmetry PVR (mL)
Uroflowmetry Qaver (mL/sec)
Diary/urgency
Diary/urgency urinary incontinence
ICIQ-SF, score point 

  
19.0±15.3*
19.3±6.3

0.8±0.5*
0.5±0.2**
5.9±0.7**

  
25.4±16.1*
22.1±4.9

1.4±0.9*
1.3±0.4*
7.5±1.2**

  
54.1±9.7
18.1±5.0

2.2±0.7
2.1±0.6

10.6±1.5

  
0.02  
0.19  
0.03  
0.01  
0.02  

 
0.01  
0.22  
0.01  
0.02  
0.01  

 
0.01
0.18
0.01
0.01
0.01

Values are presented as mean±standard deviation.     
Parameter values for the patient’s cognitive status scales and the functional state of the lower urinary tract (LUT) are given in scores, health-related 
quality of life (HRQoL) scales are in %, for uroflowmetry in units indicated in the table.     
Group A, solifenacin 20 mg+trospium 60 mg per day; group B, solifenacin 10 mg+trospium 30 mg per day; group C, control (placebo); WAIS-R, 
Wechsler Adult Intelligence Scale-Revised; WAIS-RF, digit span forward; WAIS-RB, digit span backward; WMS-III, Wechsler Memory Scale III; 
SDFR, short-delay free recall; SDCR, short-delay cued recall; LDFR, long-delay free recall; LDCR, long-delay cued recall; MOS-36, Medical Out-
comes Study 36-Item (MOS-36) Health Survey; ICIQ-SF, International Consultation on Incontinence Questionnaire-Short Form; PVR, postvoid re-
sidual (urine volume); Diary/urgency, urgency incontinence–episodes of day; Qaver, average flow rate.      
*P<0.05, **P<0.01, comparing between the same group before and after treatment (A/A; B/B; C/C). Q–multiple comparisons with Bonferroni 
amendment. Critical P-value level<0.017.    
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Table 3. The relationship between assessment of the HRQoL, level of cognitive performance and the symptoms of lower urinary tract 
after treatment by solifenacin according Spearman coefficient (n=312)     

Variable

Health-related quality of life marker (MOS-36SF)
PF GHP PRF ERF SRF

Group Group Group Group Group
A  B  C A  B  C A  B  C A  B  C A  B   C

Cognitive marker
MMSE 0.29  0.24  0.25 0.23 0.26 0.22 0.27  0.29  0.28 0.18  0.20  0.24 0.28 0.20  0.14
COWAT 0.27 0.29  0.11 0.12  0.23  0.25 0.28  0.11 0.12 0.27  0.24 0.28 0.09 0.08 0.26
WAIS-RF 0.24 0.29 0.23 0.24  0.26  0.26 0.25  0.27  -0.25 0.14  0.29  -0.21 0.25  - 0.17  0.20
WAIS-RB 0.14 0.17 0.19 0.14  -0.27  0.25 0.10  0.18  0.25 0.21  -0.13  -0.13 0.16  0.24  0.29
CTT1 0.29 0.23 0.16 0.22  0.26  0.18 0.13  0.11  0.28 -0.24  0.22  0.25 0.23  0.19  0.25
CTT2 0.13 0.70 -0.08 0.23  0.26  0.24 0.29  0.30  -0.29 0.22  0.27  -0.13 0.10  0.13  0.17
LM 2R -0.18 0.17 0.28 0.14  0.21  0.20 -0.09  0.26 0.29 0.16  0.26  0.30 0.15  0.14  0.19
CVLT TL 0.10 0.26 0.17 0.23  0.28  0.04 0.23  0.13  0.25 0.19  -0.18 0.24 0.29  0.26  0.19

Urodynamic marker
PVR (mL) -0.45*  -0.51* -0.29 -0.27* -0.32* -0.29 -0.39*  -0.34   -0.25 -0.27* -0.28*  -0.13 -0.19     0.03 -0.15
Qaver (mL/sec) 0.37  0.25   0.47* 0.37  0.39  0.24* -0.56*  -0.51* -0.29 -0.52*  -0.46   -0.33 -0.38  -0.30* -0.27
Urgency -0.64* -0.75* -0.49 -0.41* -0.38* -0.33 -0.73* -0.61* -0.49* -0.64* -0.55 * -0.48 -0.67* -0.65* -0.55*
UUI -0.76* -0.61* -0.52* -0.63* -0.57* -0.35 -0.55* -0.56* -0.38* -0.83* -0.80* -0.53* -0.73* -0.78* -0.33*
ICIQ-SF -0.66* -0.52  -0.47* -0.74* -0.41* -0.45* -0.66* -0.45* -0.39* -0.75* -0.49* -0.24* -0.62*  -0.57*  -0.31

Group A, solifenacin 20 mg + trospium 60 mg per day; group B, solifenacin 10 mg + trospium 30 mg per day; group C, control (placebo); HRQoL, 
health-related quality of life markers; MOS-36, Medical Outcomes Study 36-Item; PF, physical functioning; GHP, general health perceptions; PRF, 
physical role functioning; ERF, emotional role functioning; SRF, social role functioning; MMSE, Mini-Mental State Examination; COWAT, Con-
trolled Oral Word Association Test; WAIS-R, Wechsler Adult Intelligence Scale-Revised; WAIS-RF, digit span forward; WAIS-RB, digit span back-
ward; CTT1, Color Trails Test 1; CTT2, Color Trails Test 2; LM 2R, logic memory 2 recognition (WMS-III); CVLT TL, California Verbal Learning 
Test TL; PVR, postvoid residual (urine volume); Qaver, average volumetric rate of urination; UUI, urgency urinary incontinence; ICIQ-SF, Interna-
tional Consultation on Incontinence Questionnaire-Short Form (score point).      
Spearmen coefficient (*P<0.05).      
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Fig. 2. The relationship between assessment of level of cognitive performance before and after of treatment (n=312). WAIS-R, 
Wechsler Adult Intelligence Scale-Revised; WAIS-RF, digit span forward; WAIS-RB, digit span backward; COWAT, Controlled Oral 
Word Association Test; LM 2R, logic memory 2 recognition (WMS-III); MMSE, Mini-Mental State Examination; CVLT TL, Califor-
nia Verbal Learning Test TL; CTT1, Color Trails Test 1. Group A, solifenacin 20 mg+trospium 60 mg per day; group B, solifenacin 10 
mg+trospium 30 mg per day; group C, control (placebo).
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rameters and cognitive markers in any of the elderly women 
who took part in the study (Table 3). However, the values of the 
urodynamic parameter of urgency in groups A and B had a 
strong negative correlation with the HRQoL parameters of PF, 
PRF, ERF, and SRF, in the range of r =  -0.61 to -0.75 (P<0.05). 
The correlation of UUI with PF, GHP, ERF, and SRF was r =  
-0.61 to -0.83 (P<0.05) for these groups. In group A, a strong 
correlation of ICIQ-SF parameters with all parameters of 
HRQoL (r =  -0.62 to -0.75, P<0.05) was found. 
 In most cases, we were only able to establish a weak correla-
tion between the functional indices of LUTS and markers of 
cognitive status. However, in group A, a moderate correlation 
was found between the values of MMSE and CTT2 with the 
values of urgency, UUI, and ICIQ-SF (r= -0.31, -0.48; P<0.05) 
(Table 4). 
  The construction of linear regressions (data not shown) con-
firmed the presence of strong links between most HRQoL pa-
rameters and lower urinary tract function. However, we did not 
find a correlation between cognitive status and HRQoL. Addi-
tionally, no significant correlation was found between cognitive 
status and lower urinary tract function. 

DISCUSSION

The problem of managing the symptoms of urinary inconti-
nence is still relevant. UUI and MUI have a high prevalence in 
the female population, and are associated with a decline in 
quality of life and high economic costs [5,6]. New AMs are safe 
and very effective, but do not always lead to the desired results 
[28,29]. A promising way to manage treatment-resistant UUI 
and MUI is to prescribe a combination of 2 drugs that have a 
different spectrum of effects on M-cholinergic receptors at the 
usual dosage or at an increased dosage. The effectiveness of 
combined therapy on UUI, MUI, and overactive bladder has 
been shown in many studies [18,19,30]. However, the effects of 
this treatment strategy on cognitive function and HRQoL in 
patients with urinary incontinence have not been studied. 
 In this study, we showed that cognitive function did not de-
crease in older women who took a combination of solifenacin 
and trospium at standard and doubled doses. In groups A and 
B, the perception of information, the processing and analysis of 
information, the memorisation and storage of information, the 
exchange of information, and the construction and implemen-
tation of a program of actions did not differ significantly from 
baseline after 2 months of AM administration. In addition, 
cognitive function in women taking higher doses of AM did 

Table 4. The relationship between assessment of level of cognitive performance and the symptoms of lower urinary tract according 
Spearman coefficient (n=312)     

Cognitive marker

Urodynamic marker

PVR Qaver Urgency UUI ICIQ-SF

Group Group Group Group Group

A  B  C A  B  C A  B  C A B  C A  B  C

MMSE 0.13  -0.10  -0.09 0.09  0.15  -0.21 0.41* -0.44  -0.12 0.48* -0.06 -0.12 -0.36*  -0.28  0.14

COWAT -0.11  0.19  -0.21 -0.29  -0.25* -0.14 -0.17  -0.22 0.27 0.24  0.24 -0.16 -0.15  -0.23 -0.28

WAIS-RF -0.21  -0.26  -0.02 -0.12  -0.17  -0.23 -0.13  -0.17 0.16 -0.24  -0.29  0.08 -0.14  -0.07 -0.03

WAIS-RB -0.15  -0.27  -0.24 -0.16  -0.23 -0.11 -0.26  -0.14 0.17 0.15  -0.18  -0.04 -0.16  0.17  0.12

CTT1 - 0.24  -0.25  -0.05 0.17  -0.13 -0.15 0.16  -0.14  0.21 -0.16  -0.17  -0.07 0.16  -0.19  -0.16

CTT2 -0.16  -0.24  -0.20 -0.24  -0.26  -0.07 -0.36*  -0.21 -0.14 -0.31  -0.18  -0.13 -0.33*  -0.27 -0.24

LM 2R 0.05  0.13  -0.15 0.15  -0.13  -0.14 -0.18 -0.06  -0.11 -0.21  -0.17  -0.10 - 0.30  0.14 -0.24

CVLT TL -0.23  -0.28  -0.12 -0.15  -0.17  -0.18 - 0.23  -0.08  0.21 -0.16 -0.09  -0.28 -0.16 -0.12  -0.13

Group A, solifenacin 20 mg + trospium 60 mg per day; group B, solifenacin 10 mg + trospium 30 mg per day; group C, control (placebo); PVR, post-
void residual (urine volume); Qaver, average volumetric rate of urination; UUI, urgency urinary incontinence (episodes); ICIQ-SF, International 
Consultation on Incontinence Questionnaire-Short Form (score point); MMSE, Mini-Mental State Examination; COWAT, Controlled Oral Word 
Association Test; WAIS-R, Wechsler Adult Intelligence Scale-Revised; WAIS-RF, digit span forward; WAIS-RB, digit span backward; CTT1, Color 
Trails Test 1; CTT2, Color Trails Test 2; LM 2R, logic memory 2 recognition (WMS-III); CVLT TL, California Verbal Learning Test TL.   
Spearmen coefficient (*P<0.05).      
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not differ from cognitive function in the control group. These 
findings are not consistent with the recent findings of a study 
[31] that found cognitive decline and decreased semantic 
memory/language and executive function. However, that study 
did not analyse the specific effects of individual AMs. The pa-
tients who took a combination of AMs in that study were a ho-
mogeneous group. However, it is known that solifenacin and 
trospium hardly penetrate the blood-brain barrier, while oxy-
butynin molecules easily pass through it. It is possible that the 
decline in cognitive function in that study occurred precisely in 
patients taking oxybutynin. Some other authors have pointed 
out the need for cautious use of AMs in the elderly because of 
the potential for cognitive impairment [16,17]. Nevertheless, in 
our opinion, our results convincingly demonstrate the safety of 
using a combination of solifenacin and trospium in patients re-
sistant to conventional therapies for UUI and MUI. 
 The values of the basic HRQoL parameters, such as PF, GHP, 
GRF, and ERF, at the end of the study period were, as expected, 
significantly higher in patients in groups A and B than in the 
control group (P<0.05, P<0.01). The SRF scores in group A af-
ter treatment were higher than in group B (P<0.05) or in group 
C (P<0.01). This is in good agreement with the data reported 
by other investigators on the effects of AM on HRQoL [32,33], 
but studies of patients taking a combination of solifenacin and 
trospium have not previously been conducted. The positive ef-
fects of AMs on HRQoL are obviously associated with improve-
ments in the functional status of the lower urinary tract.
 In the course of this study, we also confirmed previous data 
on the effectiveness of combining high doses of solifenacin and 
trospium to correct severe symptoms of UUI and MUI [18,19]. 
The reasons for the lack of a difference in the number of side ef-
fects in women taking standard and higher doses of these med-
ications are controversial. We are inclined to explain this phe-
nomenon in light of specific aspects of patients’ psychoemo-
tional conditions. By the time the experiment began, all patients 
had multiple unsuccessful or minimally successful experiences 
of treatment of UUI and MUI. We know that urinary inconti-
nence extensively restricts social functions, the ability to freely 
use public transport, and thus has a negative effect on patients’ 
psychoemotional status. It can be assumed that in this context, 
many patients taking large doses of AMs with high expecta-
tions for the success of treatment tend to underestimate the side 
effects, to tolerate mild complications, and to overlook and even 
hide them, hoping for a good final result. In the course of the 
study, a moderate to strong negative correlation was found be-

tween the HRQoL scores of patients and the level of distur-
bances in the functional status of the LUT, which is in good 
agreement with the data reported by other authors on the rela-
tionship between the severity of LUTS and HRQoL [30]. The 
absence of a significant correlation between urodynamics and 
HRQoL on the one hand, and the parameters of cognitive func-
tion on the other hand, in our opinion, also confirms the safety 
of administering high doses of solifenacin and trospium to el-
derly women with treatment-resistant UUI and MUI.
 In a previous study, we repeatedly noted a reduction in the 
postvoid residual volume in patients who took solifenacin and 
trospium. This unusual effect might be explained by the indi-
rect effect of these drugs on the entire system of autonomic reg-
ulation of the lower urinary tract. Several researchers in recent 
years have discussed the theory of the development of “afferent 
noise” in a local area of the autonomic nervous system that in-
nervates the detrusor in elderly patients [34,35]. It is possible 
that when suppressing excess afferent impulses with AM drugs, 
the regulatory function of the intramural ganglia is restored, 
which leads to a certain decrease in the residual urine volume 
in patients. However, we do not consider this explanation to be 
conclusive and further research is needed.
 We are, of course, aware that the therapeutic regimen de-
scribed herein has certain limitations. Further study is needed 
to investigate the effects of increased doses of AM drugs on the 
cognitive function of persons with already existing cognitive 
impairments. We also did not investigate the possibility of 
gradually reducing the AM dose in patients who experienced a 
good therapeutic effect after 2 months of treatment. This study 
aimed to study the safety of high doses of AM in terms of cog-
nitive function in the short term. However, reducing the ‘drug 
load’ on elderly patients while maintaining the therapeutic ef-
fect is an important problem in clinical practice. Therefore, we 
believe that further research with a different study design is re-
quired to investigate these issues. 
 The study has some other limitations. The postvoid residual 
volume in 27 women (8.6%) (13 in group A, 6 in group B, and 
8 in group C) was >50 mL. In our study, none of these women 
had any complications when taking elevated doses of AM. 
However, we consider it necessary to further study the safety of 
taking high doses of solifenacin and trospium in these patients. 
In addition, we did not employ a temporary or constant dose 
reduction in patients with side effects, which is an issue that re-
quires further study. 
  In conclusion, the simultaneous administration of higher 
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doses of solifenacin and trospium did not affect the cognitive 
ability of women with incontinence resistant to standard thera-
py. The health-associated quality of life in these women signifi-
cantly increased. An inverse correlation was found between 
HRQoL and symptoms of urinary incontinence, but no correla-
tion was found between cognitive function and lower urinary 
tract function.
 Thus, the simultaneous administration of higher doses of so-
lifenacin and trospium is an effective and safe method for cor-
recting incontinence in elderly women and can be recom-
mended for elderly patients who are resistant to conventional 
therapies. However, the safety of combining AM drugs in 
women with increased residual urine volume requires further 
study. 
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