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Abstract

Background: The problem of urinary incontinence (UI) is present in 
the sports community, and women in this group are more likely to 
experience it compared to those who are physically inactive.

Aims: This study aimed to determine the extent of urinary inconti-
nence among physically active women and to indicate the influen-
ce of participants’ sociodemographic characteristics and variables 
describing their physical activity on the level of this problem. An 
additional objective was to assess subjects’ awareness of the pre-
vention and treatment methods of urinary incontinence and check 
whether they use them to protect and treat this dysfunction.

Material and methods: The data was obtained from 736 women. The 
research used the method of a diagnostic survey, the technique 
of an Internet questionnaire for which the proprietary interview 
questionnaire was used. The obtained results were statistically 
analyzed using statistical measures and tests.

Results: Urinary incontinence was reported by 18.2% of the parti-
cipants. A statistically significant association between age, history 
of childbirth, education, and prevalence of urinary incontinence 
was found. There was no statistically significant relationship be-
tween training duration, number of systematic workouts per week, 
length and intensity of a single workout and urinary incontinence.

Conclusion: The problem of urinary incontinence is present in the 
sports community, but further research should be conducted to 
analyze the prevalence of this issue in this population.
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Introduction

Urinary incontinence (UI) is one of the most 
prevalent medical and psychological problems in 
modern society, which primarily affects women, 
regardless of their age [1,2]. As a result, incre-
ased emphasis is being placed on the pelvic floor 
muscles and their impact on women’s health [3].
However, it is still an embarrassing and neglected 
problem for many women. Any action is usually 
taken only when the problem becomes large eno-
ugh to interfere with or even dictate the terms of 
daily life. This is compounded by serious secon-
dary somatic and psychological complications. 
UI symptoms cause social isolation, withdrawal 
from social life, hinder efficient functioning and 
often force lifestyle changes [4-6]. 
Physical activity has many benefits, including 
improving the efficiency of the body, preventing 
many diseases, increasing muscle strength and 
endurance, and by increasing the level of en-
dorphins in the body has a positive effect on our 
mood. However, exhausting, intensive workouts, 
especially those accompanied by a lot of running 
and jumping, negatively affect the pelvic floor, 
which may eventually lead to urinary inconti-
nence [7,8].

Aims

The study aimed to determine the prevalence of 
urinary incontinence among women undertaking 
systematic physical activity and to indicate the 
influence of individual sociodemographic cha-
racteristics and variables describing their phy-
sical activity on the level of this problem. The 
following research questions were posed in both 
areas identified:

• Do forms of physical activity have an impact 
on the occurrence of urinary incontinence? 

• Does the length of training, the number of re-
gular training sessions per week, the length 
of a single training session in minutes and the 
intensity of the training have any influence on 
the occurrence of urinary incontinence?  

• Does age, childbirth, bodyweight expressed by 
objectified BMI, and participants’ level of edu-
cation affect the prevalence of urinary incon-
tinence?  

An additional aim was to assess the subjects’ awa-
reness of prevention and treatment of urinary in-
continence and to see if the women were using 
these strategies to protect and treat this pelvic 
floor dysfunction.

Material and methods

Data for the study was obtained between Febru-
ary and March 2020 from women undertaking 
regular physical activity at different levels.
A group of 736 women between 16 and 64 years 
old (average age was 28.8 years old) took part in 
this study. The respondents were mostly young 
women – nulliparous, up to 28 years old, with 
normal BMI and higher education. The studied 
group was diversified in terms of physical ac-
tivity, and the most numerous group (1/3) were 
runners and women undertaking endurance ac-
tivities. Moreover, over half of the participants 
were women with long training history who had 
been physically active for three years or longer. 
Detailed characteristics of the participants are 
outlined in Table 1 and Table 2.
The study was carried out using the diagnostic 
survey method, utilizing the online survey tech-
nique through a custom survey questionnaire 
prepared in Google Form, obtaining 736 respon-
ses. The research tool was posted on groups rela-
ted to different forms of physical activity on one 
of the social media platforms. All participants 
were informed of the objectives and principles of 
the study, and the survey was voluntary and ano-
nymous.
The customized online questionnaire consisted 
of 23 questions. The sociodemographic data inc-
luded age, height, weight, history of childbirth, 
and education. In addition, the questionnaire 
included questions about the type of physical ac-
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Feature n %

Age

up to 28 years 394 53.5

29-40 years 243 33.0

41 years and older 99 13.5

Labour

yes 229 31.1

no 507 68.9

Bodyweight

underweight 72 9.8

norm 564 76.7

overweight 100 13.6

Education

primary 81 11.0

secondary 239 32.5

higher 416 56.5

Table 1. Sociodemographic characteristics of the respondents.

Feature n %

Forms of physical activity undertaken

running and endurance sports 268 36.4

gym 96 13.0

CrossFit and strength training 100 13.6

fitness 114 15.5

sports games 107 14.5

dancing 51 6.9

Table 2. Characteristics of respondents on physical activity variables.
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tivity performed, training experience, number of 
training sessions per week, length of a single tra-
ining session, and questions designed to assess 
the occurrence of UI episodes, their circumstan-
ces and frequency. The tool also consisted of qu-
estions about the knowledge and use of preven-
tion methods of urinary incontinence, the opinion 
of the participants on the design of educational 
and informational programs, the forms of treat-
ment chosen for this problem and the evaluation 
of the effects after the use of these methods. The 
last question was designed to explore the impact 
of this problem on the aspects of a woman’s life. 
The questions were either closed or open-ended 
and allowed choosing one or more answers from 
the listed options and providing their answer.

The obtained research results were statistical-
ly analyzed by calculating the frequencies and 
percentage distributions of answers to each qu-
estion in the questionnaire. To answer the rese-
arch questions, percentage profile analysis was 
used in contingency (cross) tables by placing the 
independent variables in their rows and the de-
pendent variables in their columns. To assess 
the significance of the distributions in the table 
cells, the Pearson’s Chi-square test of indepen-
dence was calculated. Cramer’s V coefficient, ta-
king values from zero to one, was used to test the 
strength of the relationship between the investi-
gated factors. The assumed significance level was 
α ≥ 0.05.

Training experience

up to 1 year 92 12.5

1 to 3 years 224 30.4

3 years and longer 420 57.1

Number of trainings per week

2 137 18.6

3 262 35.6

4-7 337 45.8

Duration of a single training session

30 min 55 7.5

1-1.5 h 544 73.9

2 hours and more 137 18.6

Training intensity

low 154 20.9

medium 231 31.4

high 351 47.7
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Results

Results of studies on urinary incontinence and 
correlations between examined variables. The 
analysis of the responses provided by partici-
pants shows that among the physically active wo-
men, 18.2% reported occurrence of the problem, 
8% reported the presence of the problem in the 
past, and the remaining 73.8% of the women re-
ported the absence of this issue.
Among women who have had a problem with 
urinary incontinence in the past, a significant 

proportion (81.3%) reported experiencing epi-
sodes of UI during training. Situations in which 
abdominal press was activated (laughing, co-
ughing, sneezing) were the triggering factor for 
incontinence in 52.3% of women, while in 15.5% 
of respondents, it occurred during lifting. Very 
few women indicated that uncontrollable urine 
discharge occurred during activities such as get-
ting out of bed, walking, or lying down (Figure 1).

during training

laughing, coughing, sneezing

carrying

walking

getting out of bed

supine position

81,3%

52,3%

15,5%

2,4%

1,6%

0,5%

0% 90%80%70%60%50%40%30%20%10%

*Respondents could give more than one answer. 
Figure 1. Circumstances in which urine leakage occurs. 

Although the majority of women reported urine 
incontinence during exercise, the vast majority 
(over 81.9%) said that it did not affect their physi-
cal activity, 17.1% reduced the activity and only 1% 
completely stopped it.
The frequency of UI varied among women who 
confirmed the symptoms of uncontrollable urine 

discharge. 53.4% of women reported occasional 
episodes of urine incontinence, 21.8% several 
times a week, and 21.2% several times a month. 
Some participants (3.6%) complained about daily 
UI. 
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Type of physical activity and urinary incontinence
The data distributions in table 3 indicate that 
the forms of exercise most likely to induce UI are 
CrossFit and activities that combine strength and 
endurance exercises. The second most likely phy-
sical activity to put women at risk of developing 
UI are running and endurance activities. The per-

centages of women experiencing it are lower for 
the other activities. The data in the table indicate 
that, outside of CrossFit, the vast majority of wo-
men who engage in regular physical activity do 
not experience this problem. The form of activity 
in which UI is observed in only one-tenth of the 
respondents is dancing (Table 3).

Type of physical 
activity

Urinary incontinence

Overall Pearson’s 
Chi2

Cramér’s 
V

p- 
Value

Occurs Does not 
occur

Occurred and 
does not occur

running and 
endurance

55

20.5%

194

72.4%

19

7.1%

268

36.4%

28.3 0.14 0.002

gym workout
14

14.6%

71

74.0%

11

11.5%

96

13.0%

CrossFit and 
strength training

29

29.0%

58

58.0%

13

13.0%

100

13.6%

fitness forms
21

18.4%

85

74.6%

8

7.0%

114

15.5%

sports games
10

9.3%

93

86.9%

4

3.7%

107

14.5%

dance
5

9.8%

42

82.4%

4

7.8%

51

6.9%

total
134

18.2%

543

73.8%

59

8.0%

736

100.0%

Table 3. Incidence of urinary incontinence in relation to the type of physical activity.

Training experience, number of trainings per 
week, length of a single training session and its 
intensity, and urinary incontinence
The study showed that the longer training expe-
rience, the number of training sessions, the lon-
ger duration of a single training session and its 
intensity did not significantly correlate with a 
higher prevalence of urinary incontinence. To as-
sess the effects of training intensity on urinary 

incontinence, a weekly training intensity indica-
tor was created from the variable number of tra-
ining sessions per week and the training duration 
in minutes, being the ratio of the indicated va-
riables. The women were then divided into three 
groups according to the number of minutes they 
trained per week: low intensity (when they tra-
ined up to 150 minutes), medium intensity (when 
they trained between 240 and 360 minutes) and 
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high intensity (when they trained seven or more 
hours per week). The data distributions in tables 
4-7 are random and do not contribute significan-
tly to the discussed problem. Although the data 
in Table 5 do not show statistical significance, 
analysis of the percentage profiles indicates that 
the proportion of women with urinary inconti-

nence is lower in the group of women who engage 
in physical activity twice a week compared with 
women who engage in physical activity at frequ-
encies of 3 and 4 - 7 times a week. Furthermore, 
UI is slightly more common in those who train for 
shorter periods (30 min - 1.5h) than those who 
train for 2h and longer (Tables 4-7).

Training  
experience

Urinary incontinence

Overall Pearson’s 
Chi2

Cramér’s 
V

p- 
Value

Occurs Does not 
occur

Occurred and 
does not occur

up to 1 year
17

18.5%

69

75.0%

6

6.5%

92

12.5%

4.18 0.05 0.382

one to 3 years
35

15.6%

165

73.7%

24

10.7%

224

30.4%

3 years and 
longer

82

19.5%

309

73.6%

29

6.9%

420

57.1%

total
134

18.2%

543

73.8%

59

8.0%

736

100.0%

Table 4. Incidence of urinary incontinence in relation to the training experience.

Number  
of trainings  
per week

Urinary incontinence

Overall Pearson’s 
Chi2

Cramér’s 
V

p- 
Value

Occurs Does not 
occur

Occurred and 
does not occur

2
19

13.9%

112

81.8%

6

4.4%

137

18.6%

7.58 0.07 0.108

3
51

19.5%

192

73.3%

19

7.3%

262

35.6%

4-7
64

19.0%

239

70.9%

34

10.1%

337

45.8%

total
134

18.2%

543

73.8%

59

8.0%

736

100.0%

Table 5. Incidence of urinary incontinence in relation to the number of systematic training per week.
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Age and urinary incontinence
The data distributions in Table 8 demonstrate a 
significant difference between the group of wo-
men under 28 years old and the older group. This 
problem was more likely to affect women of older 
ages. The data revealed that this problem was the 
least common among women under 28 years of 
age (Table 8).

Childbirth and urinary incontinence
Statistical analysis revealed a statistically signi-
ficant relationship between physically active wo-
men who gave birth and those who did not and 
the occurrence of UI. Furthermore, the data indi-
cate that this problem was more common among 
women who had given birth than those who had 
not (Table 9).

Length of a 
single training 
session

Urinary incontinence

Overall Pearson’s 
Chi2

Cramér’s 
V

p- 
Value

Occurs Does not 
occur

Occurred and 
does not occur

0,5 h
13

23.6%

37

63.7%

5

9.1%

55

7.5%

8.55 0.08 0.073

1-1.5 h
106

19.5%

392

72.1%

46

8.5%

544

73.9%

2 h and longer
15

10.9%

114

83.2%

8

5.8%

137

18.6%

total
134

18.2%

543

73.8%

59

8.0%

736

100.0%

Table 6. Incidence of urinary incontinence in relation to the length of a single training session.

Training  
intensity

Urinary incontinence

Overall Pearson’s 
Chi2

Cramér’s 
V

p- 
Value

Occurs Does not 
occur

Occurred and 
does not occur

low
27

17.5%

117

76.0%

10

6.5%

154

20.9%

0.97 0.03 0.914

medium
42

18.2%

171

74.0%

18

7.8%

231

31.4%

high
65

18.5%

255

72.6%

31

8.8%

351

47.7%

total
134

18.2%

543

73.8%

59

8.0%

736

100.0%

Table 7. Incidence of urinary incontinence in relation to training intensity.
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Age

Urinary incontinence

Overall Pearson’s 
Chi2

Cramér’s 
V

p- 
Value

Occurs Does not 
occur

Occurred and 
does not occur

up to 28 years
43

10.9%

337

83.0%

24

6.1%

394

53.5%

43.2 0.17 0.000

29-40 years
67

27.6%

156

64.2%

20

8.2%

243

33.0%

41 and older
24

24.2%

60

60.6%

15

15.2%

99

13.5%

total
134

18.2%

543

73.8%

59

8.0%

736

100.0%

Table 8. Incidence of urinary incontinence in relation to age.

Bodyweight and urinary incontinence
It was also examined whether the bodyweight of 
participants, represented by the objectified BMI 
index, influenced the severity of urinary incon-
tinence. The data distributions in Table 10 were 
not statistically significant, but the analysis of the 
percentage profiles indicates a greater tendency 
for it to occur in overweight individuals. Conver-
sely, normal weight and underweight subjects had 
lower women experiencing these issues (Table 10).

Education and urinary incontinence
Statistical analysis indicates that there is an as-
sociation between the level of education and UI. 
The data showed that women with higher educa-
tion were more likely to report impaired urina-
ry control. The influence of age variable is quite 
likely to be at play. Considering the fact that the 
surveyed women were generally young (mean age 
28.8 years), the women who declared higher edu-
cation may have been older (Table 11).

Labour

Urinary incontinence

Overall Pearson’s 
Chi2

Cramér’s 
V

p- 
Value

Occurs Does not 
occur

Occurred and 
does not occur

yes
73

31.9%

133

58.1%

23

10.0%

229

31.1%

46.9 0.25 0.000

no
61

12.0%

410

80.9%

36

7.1%

507

68.9%

total
134

18.2%

543

73.8%

59

8.0%

736

100.0%

Table 9. Incidence of urinary incontinence in relation to labour.
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Bodyweight

Urinary incontinence

Overall Pearson’s 
Chi2

Cramér’s 
V

p- 
Value

Occurs Does not 
occur

Occurred and 
does not occur

underweight
10

13.9%

59

81.9%

3

4.2%

72

9.8%

5.53 0.06 0.478

normal weight
103

18.3%

416

73.8%

45

8.0%

564

76.6%

overweight
21

21.0%

68

68.0%

11

11.0%

100

13.6%

total
134

18.2%

543

73.8%

59

8.0%

736

100.0%

Table 10. Incidence of urinary incontinence in relation to body weight.

Education

Urinary incontinence

Overall Pearson’s 
Chi2

Cramér’s 
V

p- 
Value

Occurs Does not 
occur

Occurred and 
does not occur

primary
6

7.4%

70

86.4%

5

6.2%

81

11.0%

18.82 0.11 0.001

secondary
33

13.8%

190

79.5%

16

6.7%

239

32.5%

higher
95

22.8%

283

68.0%

38

9.1%

416

56.5%

total
134

18.2%

543

73.8%

59

8.0%

736

100.0%

Table 11. Prevalence of urinary incontinence in relation to educational level.

Outcomes on the prevention and treatment of uri-
nary incontinence
The first question regarding prevention was 
whether, in their opinion, it is important among 
physically active women. The majority of re-
spondents felt that it was definitely important, 
important and rather important. Only a small 
percentage of them indicated that it was rather 
unimportant, unimportant, and definitely unim-
portant (Figure 2).

Another question, in which respondents could 
give more than one answer, referred to the know-
ledge of prevention methods for the examined 
issue. Among the preventive factors for urinary 
incontinence, women most often selected sys-
tematic pelvic floor muscle exercises (70.1%) and 
treatment of urinary tract infections (58.4%). At 
the same time, a healthy lifestyle was declared by 
46.3% and frequent check-ups with the doctor by 
20.4%. Only 6.5% of the respondents indicated 
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avoidance of excessive physical activity, while as 
many as 17.8% did not know any prevention me-
thods used for urinary incontinence.
In the studied group, as many as 42.8% of women 
do not use preventive measures against urinary 
incontinence due to lack of information on this 
subject, 34.4% use it sometimes, 15.2% do not use 

preventive measures despite their knowledge, 
and only 7.6% of women use it regularly.
Women’s opinions on creating informative and 
educational programs were also explored. Figure 
3 indicates that a significant proportion of women 
are in favour of their creation in women’s clinics, 
in hospitals, in schools, by coaches (Figure 3).

Figure 2. Respondents’ opinions on the use of incontinence preventative care. 

definitely
important

53,0%

0%

60%

50%

40%

30%

20%

10%

important rather
important

rather not
important

not
important

definitely not
important

25,2%

20,4%

1,0% 0,3% 0,1%

98,1%

in female clinics in hospitals in schools in training centers

Yes

No0%
1,9%

10%

20%

30%

40%

50%

60%

85,5%

11,5%

64,8%

35,2%

70,8%

29,2%

70%

80%

90%

100%

Figure 3. Respondents’ opinions on creating information and education programs in a particular setting.
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The next question related to the choice of a spe-
cialist for UI problem. Most participants chose 
a gynaecologist (39.5%), not much less a gene-
ral practitioner (33.7%), followed by a urologist 
(11.7%), a physiotherapist (6.9%), and 0.6% of wo-
men felt that a nephrologist should be contacted. 
Surprisingly, 7.6% of respondents do not know 
whom a woman struggling with this problem 
should see.
As many as 69.4% of women admitted that they 
did not report their problem to anyone and did not 
seek help, and only 17.1% of respondents received 
treatment for this problem. In the questionnaire 
on the use of UI treatment methods among 17.1% 
of women who underwent treatment, the follo-

wing results were obtained: most respondents 
– 72.7% indicated treatment with pelvic floor 
muscle exercises, 27.3% reported pharmacothe-
rapy and 15.2% biofeedback exercises. Surgeries, 
vaginal cones, functional electrical stimulation, 
vibration training, and magnetic stimulation were 
the least used treatments for this issue (Figure 4).
When asked about the effects of the therapy 
used, women mostly provided positive feedback. 
As many as 42.5% reported a significant reduc-
tion of the problem, while 33.3% of women repor-
ted no urine flow after treatment. On the other 
hand, 12.1% noticed a slight improvement, and the 
same number of women did not notice any effect 
of the applied methods.

*Respondents could give more than one answer. 
Figure 4. Methods used in the management of urinary incontinence. 

pelvic floor muscle training

pharmacotherapeutic agents

biofeedback exercises

surgical procedures

vaginal cones

functional electrostimulation

other

vibration training

magnetic stimulation

0% 10% 20% 30% 40% 50% 60% 70% 80%

72,7%

27,3%

15,2%

12,1%

9,1%

6,1%

6,1%

3,0%

2,0%
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Discussion

Although not a life-threatening condition, uri-
nary incontinence in women is considered one 
of the most serious health problems in modern 
times because of its prevalence, according to the 
World Health Organization (WHO) [10,11]. There is 
a lot of research on the effects of physical activity 
on the pelvic floor and the occurrence of UI. The-
refore, it was decided to study this group of wo-
men, given that more of them are now engaging 
in physical activity than ever before [12]. Howe-
ver, Bø et al. [12] describe two possible and oppo-
sing hypotheses regarding the effects of physical 
activity on the pelvic floor:

• Physical activity strengthens the pelvic floor. 
During general physical activity, pelvic floor 
muscle co-contraction may occur (indirect ef-
fect). This can reduce the area of the levator 
ani hiatus, causing it to overgrow and shorten, 
thereby elevating the pelvic floor and inter-
nal organs. Theoretically, such morphological 
changes can reduce the risk of urinary incon-
tinence, faecal incontinence, and lowering of 
the reproductive organs. On the other hand, it 
is also possible that these changes may nega-
tively affect labour by making it more difficult 
for the fetus to go down during pushing.

• In the form of training, general physical ac-
tivity overloads, stretches, and weakens the 
pelvic floor. In addition, physical activity in-
creases intra-abdominal pressure, and if the 
pelvic floor muscles cannot co-contract quic-
kly or strongly enough to counteract this in-
creased pressure or withstand ground reac-
tion forces, the levator ani hiatus may widen, 
stretch, and weaken the muscles. According to 
this theory, pelvic floor muscle strain may in-
crease the risk of urinary incontinence, faecal 
incontinence, and lowering of the reproducti-
ve organs, but on the other hand, it should also 
result in easier childbirth.

The hypothesis that vigorous exercise may be a 
risk factor for pelvic floor dysfunction, although 
still small, has more support than the one propo-

sing that regular exercise is beneficial for pelvic 
floor muscle function. Athletes with an optimally 
functioning pelvic floor are likely to show both 
positive and negative responses from the pelvic 
floor to loading; for instance, the pelvic floor of 
a gymnast can withstand the forces generated 
when landing on an exercise mat, but not neces-
sarily when landing on a bar. Personal predispo-
sition and the type of physical activity performed 
can also make a big difference.
The purpose of this article and literature review 
was to examine how physical activity and type 
of physical activity may contribute to pelvic flo-
or dysfunction with consideration of other risk 
factors such as age, BMI, and childbirth. Most of 
the studies included in the following discussion, 
aimed at determining the prevalence of urinary 
incontinence among women with different phy-
sical activity levels, were cross-sectional, survey-
-based, and used validated questionnaires to as-
sess uncontrollable urine discharge and measure 
physical activity intensity. Various studies have 
found that incontinence was higher among wo-
men who engaged in significant physical activity 
and participated in competitive sports than wo-
men who engaged in no or only moderate physi-
cal activity. In addition to the intensity and type 
of activity, factors such as age, childbirth, num-
ber of childbirths, and BMI may have played a role 
[10,13,14].
In their research, Araujo et al. [15] divided the re-
spondents into athletes and non-athletes, while 
Fozzati et al. [16] divided the group into women 
attending and not attending the gym. Both rese-
archers reported a higher prevalence of urinary 
incontinence in the group of people undertaking 
physical activity [15,16]. Similarly, a study by Fer-
nandes et al. showed a higher rate (63%) of UI in 
12- to 19-year-old amateur female soccer play-
ers compared to girls not participating in sports, 
among whom 26% experienced uncontrollable 
urinary discharge [17]. A meta-analysis of eight 
studies by Araújo et al. [15,16,18-23] revealed that 
the mean expressed prevalence of urinary incon-
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tinence in women undertaking physical activity 
was 36.1%. Borin et al. [18] obtained the lowest 
prevalence of UI (12.5%) of all studies analyzed, 
while the highest (76%) was obtained by Araujo et 
al. [15]. Our study shows that in the group of wo-
men undertaking systematic physical activity, the 
problem was reported by 18.2% of respondents, 
and in 8% of respondents the problem occurred 
in the past. Larsen et al. [20] obtained similar re-
sults, where this problem affected 19.4% of the 
subjects.  
It is evident that the prevalence rate of urinary 
incontinence varies widely, which may be due to 
the heterogeneity of the study populations and 
the use of different exclusion criteria by the re-
searchers. Many researchers have also attempted 
to determine the prevalence of this problem in 
various sports disciplines. Multiple studies have 
shown that the risk of UI is not associated with all 
types of physical activity. It has been shown that 
physical activities requiring high physical effort 
accompanied by a significant amount of running 
and jumping are more likely to predispose to epi-
sodes of uncontrolled urinary discharge [24,25].
This is supported by our research, which shows 
that CrossFit and activities combining strength 
and endurance exercises were the forms of exer-
cise that most influenced urinary incontinence 
– this problem was reported by 29.0% of women 
practising them. An approximate result (30%) was 
obtained in the study by Poli de Araujo et al. [26], 
which included 551 women practising CrossFit at 
a high level; however, an inclusion criterion was 
the absence of childbirth and normal body we-
ight, which was not considered in our study. Fur-
thermore, most researchers limited their studies 
to only a few sports; for example, Nygaard et al. 
[27] divided the subjects into two groups: high 
load, which included athletes and gymnasts, and 
low load, which included swimmers. Among them 
were multiparous women, and the mean age in 
the one group was 46.2 years and in the other 
group was 42.4 years. Women in the first group 
were more likely to report episodes of UI (35.8%) 
when compared to the second group (4.5%) [27]. 
Another study [28], analyzing women involved in 

12 different sports, found that urinary inconti-
nence was more common in female hockey and 
volleyball players when compared to other sports.
In contrast, Eliasson et al. [29] studied 35 female 
trampoline jumpers aged 12-22 years and found 
that UI occurred in up to 80% of them, which may 
also confirm that episodes of urinary incontinen-
ce are more common in sports accompanied by a 
large volume of jumping [29]. More extensive re-
search was conducted by Thyssen [30] in which 
UI in different areas of physical activity was as 
follows: gymnastics (56%), ballet (43%), aerobics 
(40%), badminton (31%), volleyball (30%), athletics 
(25%), handball (21%) and basketball (17%). When 
analyzing the studies of many researchers, it can 
be pointed out that runners most often report UI, 
women attending CrossFit classes, fitness cen-
tres, gyms, women practising trampoline sports, 
or team sports such as basketball and volleyball.
Based on the questionnaire, it is difficult to de-
termine whether the uncontrolled urine dischar-
ges were due to stress urinary incontinence (SUI) 
or other types of UI. However, when asked under 
what circumstances urine leakage occurs, the 
vast majority of women reported experiencing 
leakage during exercise, coughing, sneezing, or 
laughing, which would indicate the SUI. Some 
cross-sectional studies have shown that urina-
ry incontinence can be a barrier to physical ac-
tivity, causing women to modify or stop exerci-
sing because of fear of leakage or odour [31,32]. 
In contrast, among the surveyed women, only 1% 
of them reported stopping exercising because of 
this issue, indicating that women do not let UI 
become a barrier to exercise and continue to en-
joy the other positive health benefits of physical 
activity. However, continuing with such exercises 
can weaken the pelvic floor muscles and worsen 
symptoms in the long run. Interestingly, more 
than half of the women perceive their problem 
as minor (occasional), and urine leakage during 
training was admitted by 81.3% of the women 
reporting UI. Such contradiction may indicate 
using strategies such as urination before exerci-
se or restricting fluid intake, which may mask UI 
symptoms, thereby reducing their frequency.
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In this study, despite the lack of statistical si-
gnificance between variables related to physical 
activity and the prevalence of UI, a higher per-
centage of urinary incontinence was observed 
among women performing more than two tra-
inings a week and a slightly higher percentage 
among those training for shorter periods (30 – 90 
min) than among those training for 2h and longer. 
Women who have UI may choose a shorter wor-
kout, which would explain its reduced occurren-
ce among those who spend 2h or more on exer-
cise. Similarly, research conducted by Haakstad 
et al. [33] found no change in the ratio between 
training experience and severity of incontinence 
among women attending fitness classes. A diffe-
rent result was obtained by Simeone et al. [23], 
where UI was correlated with prolonged training 
and frequent uncontrollable urine discharges. 
An interesting observation is that the intensity 
of training defined as a low, medium, and high 
also did not play any significant role in terms of 
the discussed problem, which is interesting be-
cause another study found a high correlation be-
tween urinary leakage symptoms and the inten-
sity of physical activity [34]. However, this may 
be due to the fact that the study by Hagowska et 
al. [34] used the International Physical Activity 
Questionnaire (IPAQ) to estimate the metabolic 
equivalent of exercise intensity, rather than just 
the number of hours per day and days per week, 
which allowed for more accurate measurement. 
In contrast, Nygaard et al. [35] demonstrated that 
intense physical activity of more than 7.5 hours/
week slightly increased the likelihood of urinary 
incontinence in the long term.
The presented study differs from those of many 
researchers because of the heterogeneity of the 
study group, since it was deliberately decided 
to examine a group of physically active women, 
including a wide range of ages, childbirths, non-
-births, and varying body weights since together 
these factors could potentially account for the 
prevalence rate of urinary incontinence. Undoub-
tedly, age plays an important role in the aetiology 
of the presented issue and its prevalence incre-
ases with age [36]. This is probably related to the 

changes in the structure and function of pelvic 
floor muscles in older people, leading to their we-
akening [37]. Our study confirmed that impaired 
urinary control was more commonly reported by 
older women (p<0.05). Interestingly, women be-
tween the ages of 29 and 40 had the highest rates 
of UI. This may be because women over the age of 
41 choose lower intensity exercise to reduce their 
risk of incontinence.
The effect of childbirth on the occurrence of uri-
nary incontinence was reported, among others, 
by Thom et al. [38] and was also confirmed in our 
study (p<0.05). Furthermore, Yang et al. [37] fo-
und that while nearly half of nulliparous and pa-
rous women participating in CrossFit activities 
experience urine leakage during exercise, parous 
women are more likely to experience this when 
not exercising. This indicates that childbirth may 
contribute to the onset and severity of inconti-
nence among women with physical activity.
However, there were no statistically significant 
differences associated with body weight and the 
prevalence of urinary incontinence. This may be 
due to the fact that most of the subjects were in 
the normal BMI range, and as reported in the li-
terature [39,40], a body mass index greater than 
30 kg/m², a sign of obesity, is a factor that can 
contribute to the onset of UI problems as well as 
exacerbate the issue. Although the data are not 
statistically significant, it can be seen that the 
prevalence of incontinence increases with in-
creasing BMI, which was also reported by Subak 
et al. [41], who also noticed this correlation. The 
mechanism by which obesity and weight gain 
contribute to or exacerbate urinary incontinence 
is thought to be related to a steady increase in 
intra-abdominal pressure, causing stretching as 
well as muscle and nerve weakening [42].
Our study also revealed statistically significant 
correlations (p<0.05) between women with hi-
gher education and other women regarding the 
prevalence of urinary incontinence. It would 
seem that women with higher education have a 
higher level of knowledge and show a proactive 
attitude towards the problems that affect them, 
which would indicate a lower extent of this issue 
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in this group. However, the results of our study 
were the opposite - women with higher educa-
tion were more likely to report these symptoms 
than women with primary and secondary edu-
cation. This may be due to the fact that women, 
regardless of education, have a low level of know-
ledge about prevention and treatment of incon-
tinence, or it can be assumed that women with 
higher education were older; and as previously 
proven, age is one of the factors contributing to 
incontinence, which would explain the higher 
prevalence in this group.
 The second part of our research assessed the 
subjects’ knowledge of prevention and treatment 
of UI and aimed to investigate whether women 
were using these strategies to protect and tre-
at this pelvic floor dysfunction. The literature 
reports that pelvic floor muscle training is the 
cornerstone of prevention and conservative tre-
atment of urinary incontinence [43]. The majority 
of participants are aware of this, as 70.1% of re-
spondents provided this response. The respon-
dents demonstrated even higher awareness in 
the study conducted by Zyznawska et al. [11], with 
90% indicating these exercises as prevention of 
urinary incontinence. Another important piece 
of information from our research is that 17.8% of 
women do not know any UI prevention methods. 
However, these data are more satisfactory com-
pared to the results of the study by Chmiel et al. 
[10], whereas many as 84.5% of the respondents 
showed a lack of knowledge about the use of pre-
ventive methods. Although most women were 
able to identify preventive methods, almost half 
of the participants did not use them due to a lack 
of knowledge. Hence, based on the analysis, the 
respondents have a strong interest in the need to 
establish UI advisory services. Such results in-
dicate that women want to avoid the problem of 
urinary incontinence, but they do not have eno-
ugh knowledge about this issue. It is also worth 
mentioning that 70.8% of the women favour es-
tablishing such informative and educational pro-
grams by trainers, which would indicate that the 
coaches do not promote such activities among 
their trainees. Therefore, in light of the fact that 

urinary incontinence affects people who exercise 
more frequently than people who do not, pelvic 
floor muscle training (PFMT) should most defini-
tely be included in the training program, and in-
structors should be adequately educated on this 
issue, as a recent study reported that the main 
reason why women do not use PMFT is because 
they do not have enough knowledge [44].
Later in the study, women were also asked to 
identify a specialist to whom a woman struggling 
with this problem should go. The largest number 
of participants selected a gynaecologist, while 
in the research conducted by Chmiel et al. [10], 
the largest number of women said that it should 
be a urologist, which was selected by our study 
only 11.7% of respondents. Interestingly, the ge-
neral practitioner in both our study and Chmiel 
et al. [10] was not placed first, as this would seem 
to be the first step to initiate further specialist 
treatment. Moreover, 7.6% of respondents do not 
know which specialist a woman should see. Fur-
thermore, in other studies [10], the participants 
(16.7%) did not know to whom they should report 
this problem.
Furthermore, women’s poor knowledge of urina-
ry incontinence means that they often ignore the 
first symptoms and fail to undergo diagnosis and 
treatment. This may be related to the embarrass-
ment of talking to a doctor about their problem or 
fear of surgical treatment. This result can be in-
terpreted by the fact that women did not consider 
UI as a serious issue. This result can be explained 
by the fact that women did not consider urinary 
incontinence a serious issue. Another factor that 
may influence this is women’s poor awareness of 
the various treatment options. However, it is sa-
tisfactory that the most frequently selected form 
of treatment was pelvic floor muscle training due 
to the high effectiveness of this method in tre-
ating the discussed problem [45]. Hence, in 42.2% 
of the respondents, the problem significantly de-
creased and in 33.3%, the problem disappeared. 
The data suggests great possibilities of helping 
women struggling with urinary incontinence 
using physiotherapeutic interventions. The same 
conclusion was also reached by Zygmunt et al. 
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[46], in where 53% of the participants reported 
a significant reduction in urinary discharge and 
42% reported no discharge.

Conclusion 

The presented results demonstrate the prevalen-
ce of UI among women undertaking systematic 
physical activity, which accounts for 18.2% of the 
participants and is significantly related to the 
practised form of physical activity. Treating wo-
men as a single group (with multiple risk factors) 
did not explain how physical activity alone may 
contribute to this pelvic floor dysfunction. Howe-
ver, it was noted that there is a higher prevalen-
ce among older women, have a higher BMI, have 
given birth, and these factors, along with sports 
participation, may contribute to incontinence. 

Further clinical studies should be conducted to 
obtain more detailed and accurate results, inclu-
ding diagnostic procedures to analyze the preva-
lence of UI among athletes and physically active 
women. Further evaluation of variables such as 
training duration, number of workouts per week, 
length of a single workout per week, and intensity 
is necessary and the assessment of their impact 
on pelvic floor muscle dysfunction, including uri-
nary incontinence, which should also be supple-
mented with additional diagnostic criteria (e.g., 
using the IPAQ to estimate the intensity of phy-
sical activity). Additionally, the lack of knowledge 
about the prevention and treatment of UI indica-
tes the need to promote education among women 
in outpatient clinics, hospitals, and coaches of va-
rious sports disciplines or fitness instructors.
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