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Abstract: Background/Objectives: Urinary incontinence diminishes quality of life, and its severity
can be worsened by mobility impairments. This study explored the link between urinary incontinence,
osteoarthritis, and back musculoskeletal system disorders, considering pain, mobility issues, and daily
activity difficulties. Methods: This cross-sectional study included respondents aged ≥ 15 years from
the 2008 Turkish Health Studies Survey (n = 13,976). We assessed self-reported urinary incontinence,
daily activity, mobility impairment, pain, osteoarthritis, and musculoskeletal disorders to explore
their association with urinary incontinence. Gender-specific logistic regression models included
chronic conditions related to urinary incontinence. Results: The prevalence of urinary incontinence
was higher in the participants with osteoarthritis and back musculoskeletal system problems. Among
the patients with osteoarthritis, the prevalence was 25.84% in the mobility-impaired group and 10.03%
in the non-impaired group. Similarly, 33.02% of those with activities of daily living (ADL) difficulties
and 12.93% of those without difficulties had incontinence. The frequency of urinary incontinence
increased with pain severity. According to the multivariable logistic regression analyses, the adjusted
odds ratio (95% confidence interval) of urinary incontinence for osteoarthritis was 1.58 (95% CI
1.23–2.02, p < 0.01) for females and 2.38 (95% CI 1.62–3.49, p < 0.01) for males. Conclusions: Urinary
incontinence was more common in females, increased with age, and was found to be associated with
osteoarthritis and back musculoskeletal system disorders. Among the patients with osteoarthritis and
back musculoskeletal system disorders, those with mobility impairment and daily activity difficulties
had a higher prevalence of urinary incontinence. The patients with more severe pain had a higher
frequency of urinary incontinence.

Keywords: urinary incontinence; back musculoskeletal system disorders; osteoarthritis; chronic pain;
mobility impairment

1. Introduction

Urinary incontinence (UI) is defined as involuntary urine loss, categorized in five
major types as stress, urgency, overflow, functional, and mixed urinary incontinence.

It is a distressing, socially restricting, and embarrassing condition. It may lead to a
decline in health-related quality of life (HRQoL), daily physical activity, and productivity.

The etiology of UI is not fully understood, but it is multifactorial, and it can be chronic
or temporary condition that results from an underlying medical condition. Increased
abdominal pressure, overactive bladder, poor detrusor contractility, and outlet obstruction
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are attributed UI, and it may be associated with different physiological or pathological
circumstances in different gender and age sets.

The risk factors can be grouped into behavioral risk factors (lifestyle), physiological
risk factors, demographic risk factors (social, economic cultural) environmental and genetic
risk factors [1].

Urinary incontinence is a common health problem in the general population, with a
higher incidence in women [2].

The incidence of UI is high during both pregnancy and postpartum. Furthermore, the
incidence of urinary incontinence ranges from 21.3% to 40% at different stages of pregnancy,
depending on the country or region. Besides, with the increase in the number of deliveries,
the risk of the incontinence rises [3]. In males, prostate problems are the main factors
associated with UI [4].

Increasing age is a risk factor in both genders for developing UI. Aging itself is not a
cause of UI, although age-related changes in lower urinary tract function can predispose
older people to UI, which is then worsened by comorbidities [2].

Overall, 11–34% of men and 13–50% of women over 60 years old suffer from urinary
incontinence [5].

Recent insights, particularly regarding central bladder control and the intricacies of
bladder storage and micturition functions, have unveiled a significantly more nuanced
understanding of incontinence among the elderly compared to just a few years ago. In-
dividuals up to the age of 65 with impaired bladder function typically exhibit functional
defects in the bladder, bladder outlet, or pelvic floor. However, the capacity to maintain
continence in old age is primarily influenced by changes in neurogenic control and the
gradual weakening of compensatory mechanisms [6].

Previous studies have found associations of urinary incontinence with several chronic
conditions, including type 2 diabetes mellitus, obesity, hypertension, heart failure, chronic
obstructive pulmonary disease, asthma, bowel disorders, and arthritis [7].

Although urinary incontinence and its association with chronic diseases are broadly
discussed in the literature, very little has been written about UI in musculoskeletal disorders.

Osteoarthritis (OA) is the most common musculoskeletal disorder, resulting from
various changes in physiology, anatomy, and the biomechanics of joint cartilage. It mainly
affects the knee and hip, causing pain, stiffness, swelling, and loss of normal joint function.
It is more common in women and has a higher prevalence in the elderly [8]. Similar
observations can be made in patients with back musculoskeletal system disorders (BMSD),
including spine hernia, muscle strain, ligament sprain, myofascial pain, fibromyalgia,
spinal fracture, and vertebral osteomyelitis, which may result in complaints that impair
daily activity and functional capacity [9].

Both OA and BMSD may impair mobility, and the functional and mobility limitations
experienced in both conditions not only worsen the quality of life, but may also lead to an
increased likelihood of UI [10,11]. A limited number of studies have explored the influence
of musculoskeletal system disorders and osteoarthritis on the severity of the presentation
of UI [12,13]. However, the evidence provided is speculative and the knowledge gap in
this area remains.

In a previous study, we suggested that OA has significant relationship with UI in both
genders [14]. The primary objective of the present study was to explore the relationship
between urinary incontinence, osteoarthritis, and BMSD in the Turkish population. Sec-
ondly, we aimed to study the link between urinary incontinence and conditions such as
pain severity, mobility impairment, and difficulties in performing daily activities.

2. Materials and Methods
2.1. Study Population

This cross-sectional study utilized data from the 2008 Turkish Health Survey, which
was conducted by the Turkish Statistical Institute (TurkStat) [15]. The survey included
information from 20,624 participants and was designed to provide sufficient representation
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for 26 basic regions to support regional policy applications. TurkStat, following Eurostat
procedures, establishes the fundamental principles governing the production and manage-
ment of official statistics in Turkiye. Since 2008, TurkStat has conducted the Turkish Health
Survey (THS) every two years to assess health profiles, sociodemographic characteristics,
and physical health statuses. The first data made publicly available were from the survey
conducted in 2008. The survey was administered through face-to-face interviews, and the
responses to all the variables were self-reported.

Participants were classified into seven age groups: 15–24 years, 25–34 years, 35–44 years,
45–54 years, 55–64 years, 65–74 years, and 75 years or older. Respondents were asked
about past or present experiences with long-term conditions, including asthma, chronic
bronchitis, chronic obstructive pulmonary disease, myocardial infarction, coronary heart
diseases, heart failure, hypertension, stroke, osteoarthritis, rheumatoid arthritis, diabetes
mellitus (DM), cancer, and depression.

In the survey, education levels were assessed across various tiers, including categories
such as illiterate, no formal education, primary school, primary education, secondary
school, high school, university degree, and master’s/doctorate equivalent. Marital status
was classified as married, divorced, widowed or single. Area of residence (rural or urban)
formed another independent variable.

TurkStat obtained ethical clearance and informed consent from each respondent.
Study outcomes, accessible through TurkStat, were anonymized for identity protection.
Data collection used a two-stage cluster sampling method, stratified by rural and urban
areas [14].

2.2. Measures

We evaluated patients aged ≥ 15 years (n = 13,976). We initially identified predefined
risk factors and causes of urinary incontinence, which we then incorporated as adjustment
variables in our logistic regression analysis.

Current health status of the participants was assessed by inquiring about chronic
diseases in the survey, with response options including (1) Yes, (2) No, (3) Don’t know,
or (4) Refusal. Options 3 and 4 were treated as missing values, leading to exclusion from
our analysis.

In this study, urinary incontinence was determined solely based on self-reported
responses, specifically by asking about the experience of urinary leakage, irrespective of
the type of incontinence. These reports of experiencing leakage were utilized to label
individuals as normal or incontinent.

Yes or No answers to ‘Do you have following condition?’ were evaluated for OA and
BMSD, and then they were analyzed accordingly. This same categorization method was
applied to other chronic diseases utilized in our study.

Pain was assessed based on respondents’ answers to questions that inquired about the
severity of physical discomfort and pain intensity, utilizing a scale that included options
such as none, mild, moderate, severe, and extreme pain. Responses were collected as self-
reported, without confirmation by doctor examination and consultation. Any participants
with missing values for these pain assessment questions were also excluded from our study
group. Next, each category of pain severity was coded as patient with no pain, mild pain,
moderate pain, or severe/extreme pain. Subsequently, UI prevalence was calculated in
each group for comparison. Pain medication was assessed with the answer to the question,
‘During the past two weeks have you used any medication for this condition,’ which was
applied to OA, BMSD, pain in the joints, and other pains.

We used the formula derived from the International Physical Activity Questionnaire
(IPAQ) to assess exercise, categorizing it as high-intensity (3 days vigorous or 5 days moder-
ate per week), sedentary (no exercise), or low-intensity (in-between) [16]. Using these three
categories, urinary incontinence and musculoskeletal system disorders were evaluated.
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In our study, we categorized education level as high-school degree and higher or
secondary level vs. less, and marital status as single vs. married. Rural or urban status was
evaluated as a control variable.

Anxiety and depression were assessed under the chronic condition question, with the
answers to the question of ‘Do you have any of the following diseases?’ linked to anxiety
and depression. Answers were self-reported and without confirmation by healthcare
providers.

Cardiac diseases, including hypertension, coronary heart diseases, myocardial infarc-
tion, and chronic heart failure, evaluated under chronic conditions question. Individuals
with any of these conditions were categorized as having cardiac diseases and analyzed
accordingly.

We assessed mobility impairment based on respondents’ answers to a combination
of two questions from the survey: (1) ‘Do you experience any difficulties walking 500 m
without assistance,’ and (2) ‘Do you have any difficulties climbing 10 steps upstairs?’
Respondents who reported difficulties in response to either of these questions were catego-
rized as mobility-impaired patients, and others were classified as normal [11].

We determined the functional status of individuals based on a sequence of questions
that assessed any reported difficulties in activities of daily living (ADL) and instrumental
activities of daily living (IADL), as established in previous studies. For the ADL assessment,
we used the Katz index of independence, which includes questions about the following
activities: feeding oneself, dressing, using the toilet, bathing, and standing from a bed
or chair. Respondents who reported difficulties in any of these activities were classified
as ‘ADL-impaired.’ To assess IADL impairment, we employed the Brody Instrumental
Activities of Daily Living scale, which included questions about preparing meals, perform-
ing light or heavy housework, managing money, and shopping. Any reported difficulties
in these actions were recognized as ‘IADL-impaired’ [11,17]. Individuals who refused to
answer or lacked knowledge regarding pain, mobility, or functional status questions were
considered as having missing values and were consequently excluded from our analysis.

2.3. Statistical Analysis

Patient sociodemographic and disease-related characteristics were described using
frequencies and percentages for categorical variables and mean and standard deviation
for continuous variables. As primary models, multivariable logistic regression models
were constructed to investigate the association of urinary incontinence with chronic OA
and BMSD, controlling for potential confounding variables (diabetes, rheumatoid arthritis,
asthma, COPD, cardiac diseases, anxiety, depression, and stroke). Age, marital, education,
and residency status were also included in the primary model as adjusting variables. These
primary models were performed separately for males and females.

In addition, in separate multivariable logistic regression models, OA and BMSD were
considered as outcome variables, and their association with age, gender, mobility impair-
ment, IADL difficulties, and extreme, severe, moderate, and mild pain were investigated.

Statistical significance was determined at a Type-1 error rate of 0.05. The multivariate
logistic regression analyses were performed using The Statsmodels library in Python 3.9.
GraphPad Prism 10.2.2 was used for data visualization and related statistical analyses.
Certain icons in the graphical abstract were created with the assistance of DALL-E v3
(https://chat.openai.com/ accessed on 28 February 2024).

3. Results

Among the 13,976 participants, 189 (2.98%) men and 445 (5.82%) women reported
experiencing UI (Figure 1). Roughly 17% of those who reported having OA and 12% of
those who reported having BMSD experienced UI. Compared to those who did not have UI,
the participants with UI were significantly older, experienced more severe pain, and had
impaired ADL and mobility. Regarding residency status, there was a greater prevalence of

https://chat.openai.com/
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UI (6.44%) among the individuals residing in rural areas compared to those in urban areas
(3.70%) (Table 1).

Table 1. Demographics of the participants.

Variables Overall
(n = 13,976)

Percentage
%

With UI
(n = 634)

Percentage
%

Age
15–24 2787 19.94 27 0.96
25–34 3188 22.81 54 1.69
35–44 2772 19.83 88 3.17
45–54 2303 16.48 125 5.42
55–64 1512 10.82 134 8.86
65+ 1414 10.12 206 14.56

Gender
Male 6331 45.30 189 2.98
Female 7645 54.70 445 5.82

Exercise
Low intensity 6254 44.75 281 4.49
High intensity 2467 17.65 107 4.33
Non-exercising 5255 37.60 246 4.68

Pain-severity
No pain 7662 54.82 115 1.50
Mild 2938 21.02 112 3.81
Moderate 2176 15.57 186 8.54
Severe 1032 7.38 171 16.56
Extreme 168 1.20 50 29.76

Residency
Rural 4239 30.33 273 6.44
Urban 9737 69.66 361 3.70

Marital Status
Single 4209 30.12 162 3.85
Married 9767 69.88 472 4.83

Education
Elementary level 6503 46.53 356 5.47
Secondary level 4571 32.71 70 1.53
Higher education 2902 20.76 208 7.16

Osteoarthritis 1808 12.94 299 16.53
BMSD 3196 22.86 374 11.70
Mobility Impairment 1785 12.76 301 16.86
Functional Disability 2523 18.03 363 14.38
ADL Disability 705 5.03 155 21.99
IADL Disability 3935 28.14 410 10.42
Pain Medication 3373 24.13 312 9.25

Abbreviations: BMSD: back musculoskeletal system disorders; ADL: activities of daily living; IADL: instrumental
activities of daily living. Characteristics of study population (n = 13,976).

The prevalence of OA, UI, and BMSD all exhibited a common trend, with higher
rates observed in women and an increasing likelihood associated with advancing age
(Figure 2A–C). The prevalence of other chronic conditions showed the same inclination
(Supplementary Figure S2).
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males and females (A–C). Frequency of UI in patients with BMSD or OA only, both OA and BMSD
concurrently, and patients without OA or BMSD (D).
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When comparing individuals with no musculoskeletal system problems, those who
reported both BMSD and OA exhibited the highest frequency of incontinence, while the
individuals with either OA or BMSD alone also showed a notably higher frequency of
incontinence in all the age groups (Figure 2D).

Gender-specific logistic regression models for UI are displayed in Table 2. In these
models, after adjusting for known confounding factors, OA and BMSD were associated
with UI in both men and women. Anxiety, diabetes, rheumatoid arthritis, cardiac diseases,
and age were also significantly associated with UI in both genders. In contrast, COPD
and marital status were not significantly associated with UI in either gender. However,
there were slight differences between the gender-specific models; stroke and depression
were significantly associated with UI only in the females, whereas asthma was associated
only in the males. Living in a rural area was associated with UI in the males but not in
the females. Secondary-level of education was related to UI in the females with ORs 0.6
(95% CI 0.42–0.87, p < 0.01), but not higher education. There was no association between
education level and UI in the males (Table 2).

Table 2. Adjusted odd ratios for urinary incontinence.

Female UI
OR (95% Cl)

Male UI
OR (95% Cl)

(Model I) (Model II)

Anxiety
No Reference Reference
Yes 2.25 (1.54–3.28) 2.98 (1.36–6.54)

p < 0.001 p < 0.01
Osteoarthritis
No
Yes

Reference
1.58 (1.23–2.02)

Reference
2.38 (1.62–3.49)

p < 0.001 p < 0.001
BMSD
No Reference Reference
Yes 2.55 (2.04–3.20) 2.00 (1.41–2.82)

p < 0.001 p < 0.001
Asthma
No Reference Reference
Yes 1.14 (0.82–1.59) 1.84 (1.07–3.17)

p = 0.4 p = 0.02
Diabetes
No Reference Reference
Yes 1.52 (1.15–2.05) 1.82 (1.18–2.80)

p < 0.001 p < 0.01
Rheumatoid arthritis
No Reference Reference
Yes 1.68 (1.32–2.14) 1.68 (1.16–2.44)

p < 0.001 p < 0.01
Cardiac diseases
No Reference Reference
Yes 1.60 (1.25–2.04) 1.48 (1.04–2.11)

p < 0.001 p = 0.02
Stroke
No Reference Reference
Yes 1.89 (1.13–3.15) 1.39 (0.57–3.39)

p = 0.01 p = 0.46
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Table 2. Cont.

Female UI
OR (95% Cl)

Male UI
OR (95% Cl)

(Model I) (Model II)

Depression
No Reference Reference
Yes 2.12 (1.55–2.89) 1.28 (0.54–3.04)

p < 0.001 p = 0.57
Education
Elementary level Reference Reference
Secondary level 0.6 (0.42–0.87) 0.72 (0.46–1.14)

p < 0.01 p = 0.17
Higher education 0.96 (0.76–1.22) 1.08 (0.72–1.63)

p = 0.78 p = 0.66
Marital status
Single Reference Reference
Married 0.96 (0.76–1.22) 0.75 (0.47–1.20)

p = 0.76 p = 0.24
COPD
No Reference Reference
Yes 1.50 (0.96–2.35) 0.74 (0.36–1.55)

p = 0.07 p = 0.43
Residency status
Rural Reference Reference
Urban 0.88 (0.71–1.10) 0.51 (0.37–0.70)

p = 0.28 p < 0.001
Age
Normal Reference Reference
Elderly 1.22 (1.12–1.34) 1.56 (1.37–2.78)

p < 0.001 p < 0.001
Abbreviations: OR: odds ratio; Cl: confidence interval; UI: urinary incontinence; BMSD: back musculoskeletal
system disorders; COPD: chronic obstructive pulmonary diseases. Note: In model I, odds for UI were calculated
in females. In model II, odds for UI were calculated in males.

We estimated the components of OA and BMSD in separate logistic regression models.
Experiencing mild, moderate, severe, and extreme pain, suffering from mobility impairment
and IADL difficulties, increasing age, and female gender were associated with both OA
and BMSD. Extreme pain was the strongest predictor of OA and BMSD with ORs 5.97 (95%
CI 4.12–8.65, p < 0.01) and 5.53 (95% CI 3.98–7.69, p < 0.01), respectively (Supplementary
Figure S1).

In the patients with OA, the frequency of UI was 25.84% in the individuals with
mobility impairments and 10.03% in those without impairment (p < 0.01) (Figure 3B).
Furthermore, the frequency of UI was 33.02% in those with ADL difficulties and 12.93% in
those without difficulties (p < 0.01) (Figure 3C). Likewise, when we analyzed the patients
with BMSD, we observed that the frequency of UI was 23.82% in the individuals with
mobility impairments and 7.33% in those without impairment (p < 0.01) (Figure 3E). It
was 29% in those with ADL difficulties and 9.50% in those without difficulties (p < 0.01)
(Figure 3F). Pain severity was another factor influencing UI. The prevalence of UI in the
OA and BMSD patients increased with greater pain severity (Figure 3A,D).
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4. Discussion

The prevalence of UI in the present study was 2.97% for men, and it was 5.81% for
women, both of which are similar to the prevalence reported in other population-based
studies [18]. The key finding of the current study was a strong association between UI,
BMSD, OA, pain severity, mobility impairment, and difficulty in daily activities. Among
the patients with OA and BMSD, the higher the pain severity, the higher the likelihood of
experiencing UI. In the individuals with mobility impairment and ADL difficulties, there
was a higher prevalence of UI. As expected, females had a higher frequency of UI. It has
been suggested that gynecological and obstetric events may contribute to this higher preva-
lence [19]. Additionally, we observed that OA and BMSD were more prevalent in females,
which is possibly explained by anatomical, hormonal, and biological differences [20].

There is a body of research focusing on the prevalence of chronic conditions. Data
from the Canadian Community Health Survey in 2013–2014 (n = 60,168) showed that 45.8%
of females reported having at least one chronic condition and that 20.2% reported two or
more [7]. The most prevalent chronic conditions were arthritis (22.8%) and hypertension
(20.7%). We found a lower rate of OA in our study (12.92%) than that reported by Natalie
et al. [7]. This difference may be attributed to Natalie et al.’s sample and analysis, which
included all types of arthritis and only women. Conversely, the frequency of BMSD in our
sample was 22.86%, in line with previous studies after age and gender stratification [13,21].

The literature contains numerous studies indicating an association between chronic
conditions and UI. In one particular study, Cynthia et al. [22] concluded that increasing
body mass index (BMI), lung disease, cardiac diseases, hypertension, stroke, arthritis, and
diabetes were associated with UI. Similarly, in the current study, OA and BMSD were
strong predictors of UI in both genders, according to our comprehensive regression model,
with the presence of diabetes, asthma, cardiac problems, rheumatoid arthritis, stroke, and
anxiety/depression as independent variables. In our analysis, stroke was not significant
in the male model, along with other chronic conditions. While asthma was only found to
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be significant in the male model, COPD was found to be an insignificant predictor of UI
in both males and females. The conditions with the highest odds for UI in the males were
anxiety, OA, and BMSD, whereas in the females, they were BMSD, anxiety, and depression.

Individuals with back pain or OA face a considerably increased risk of UI. This
increased risk has been attributed to the direct effects of the skeletal disease or of the
pain medication prescribed [23] and to mobility impairment delaying/making difficult the
taking off pants [16]. The risk is present in both male and female genders and increases
with age [10,18,21].

The present study stands out for its separate analysis of both males and females, in
contrast to previous research primarily focusing on older women with UI. Additionally,
we included a wider age spectrum, encompassing both men and women aged 15 years
and older. Our analysis revealed significantly higher rates of urinary incontinence among
patients with osteoarthritis and BMSD across all age groups. In support of previous
studies, we concluded that the higher the severity of pain, the greater the likelihood of
urinary incontinence.

Previous studies reported that mobility impairment and falls were associated with UI.
Factors such as walking speed, duration of raising, and gait balance in women aged between
75 and 85 reveal a UI frequency of 42% and an association between impaired mobility
and urge urinary incontinence, but not stress UI [24]. Our data align with these findings,
demonstrating that patients with OA and mobility impairments exhibit a substantially
higher prevalence of urinary incontinence (25.84%) compared to OA patients without such
impairments (10.02%). It can be speculated that patients with mobility issues may struggle
to reach the toilet on time and face difficulties in undressing in the bathroom.

One particular study [25] analyzed individuals with hip fractures, and the authors
found that dependence on wheelchairs and other ambulation devices increased the risk
of UI. Additionally, other studies pointed out that different functional impairments (ADL,
IADL) may be related to becoming incontinent [10]. Our results contributed to the associa-
tion of ADL difficulties with incontinence. The frequency of UI was higher in the patients
with impaired ADL (33.02% vs. 12.93%).

There are several limitations in our study, mostly derived from its general design as a
population-based global health evaluation and from its cross-sectional design. The general
character of the survey did not involve UI distinction and characterization. Therefore,
no information on the distinction between urge incontinence (overactive bladder) and
stress incontinence was possible. While they frequently overlap, these conditions have
different causes.

Furthermore, while suggesting that mobility impairments resulting from OA and
BMSD are risk factors for UI, we are unable to distinguish whether this association primarily
involves functional UI or other types. Furthermore, we lack insight into whether UI
improves after recovery from these mobility impairments. Given these gaps in knowledge,
future research in the form of longitudinal studies investigating the long-term effects of
mobility impairment on UI, as well as the potential improvement in UI after recovery,
is imperative.

In addition to the lack of UI characterization, UI was self-reported, severity was not
quantified, and potential surgical or iatrogenic causality was not discerned. Furthermore,
the impact of UI on quality of life was not investigated by proper patient-reported-outcome
questionnaires. To address those limitations, future studies should adopt a more compre-
hensive and sophisticated approach to investigating the relationship between mobility
impairments and UI.

Lastly, the lack of some variables (e.g., BMI could not be calculated due to the absence
of weights and heights) prevented us from controlling for some potential conditions as-
sociated with sporadic UI, and the cross-sectional design did not allow us to determine
the possible causes of sporadic UI (e.g., urinary tract infection). Despite these limitations,
this study is the first and largest population-based study in Turkiye to investigate the rela-
tionship between UI, OA, and BMSD. It represents a snapshot of the Turkish population,
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mirroring data reported in developed countries, and ultimately identifies musculoskeletal
system problems as potential treatment targets that could potentially improve UI.

5. Conclusions

In summary, our study contributes significant insights into the relationship between
urinary incontinence (UI) and musculoskeletal disorders, particularly osteoarthritis (OA)
and back muscle skeletal disorders (BMSD), among both men and women in Turkiye. Our
findings reveal a higher prevalence of UI in females and demonstrate strong associations
between UI and factors such as pain severity, mobility impairment, and difficulties in
activities of daily living (ADL).

By highlighting the elevated risk of UI among individuals with OA and BMSD, as
well as the impact of pain severity, mobility limitations, and ADL impairments on UI
prevalence, our study underscores the importance of comprehensive assessment and
targeted interventions in managing UI in this population.

Despite limitations inherent to our study design, including its cross-sectional nature
and the lack of detailed characterization of UI subtypes, our findings provide a foundational
understanding of the epidemiology of UI in Turkiye. Future research should aim to address
these limitations through longitudinal data collection and standardized measures to assess
UI severity and its impact on quality of life.

Overall, our study underscores the significance of considering musculoskeletal health
in the management of UI and suggests avenues for future research and interventions aimed
at improving the well-being and quality of life of individuals affected by these conditions.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/jcm13082272/s1. Supplementary Figure S1. Multiple variable
logistic regression models for osteoarthritis and back musculoskeletal system disorders (BMSD). Mild,
moderate, severe, and extreme pain, age, gender, mobility, and functional impairment were evaluated
in these models. Supplementary Figure S2. Prevalence of chronic conditions by age category. DM;
diabetes mellitus, COPD; chronic obstructive pulmonary disease, UI; urinary incontinence, MI;
myocardial infarction.
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1. Kołodyńska, G.; Zalewski, M.; Rożek-Piechura, K. Urinary incontinence in postmenopausal women—Causes, symptoms,

treatment. Prz. Menopauzalny 2019, 18, 46–50. [CrossRef] [PubMed]
2. Tsai, Y.C.; Liu, C.H. Urinary incontinence among Taiwanese women: An outpatient study of prevalence, comorbidity, risk factors,

and quality of life. Int. Urol. Nephrol. 2009, 41, 795–803. [CrossRef] [PubMed]
3. Casey, E.K.; Temme, K. Pelvic floor muscle function and urinary incontinence in the female athlete. Phys. Sportsmed. 2017, 45,

399–407. [CrossRef] [PubMed]
4. Griebling, T.L. Urinary incontinence in the elderly. Clin. Geriatr. Med. 2009, 25, 445–457. [CrossRef] [PubMed]
5. John, G.; Bardini, C.; Combescure, C.; Dallenbach, P. Urinary Incontinence as a Predictor of Death: A Systematic Review and

Meta-Analysis. PLoS ONE 2016, 11, e0158992. [CrossRef] [PubMed]
6. Hardy, C.C. The Aged Lower Urinary Tract: Deficits in Neural Control Mechanisms. Front. Aging 2021, 2, 791833. [CrossRef]

[PubMed]
7. Scime, N.V.; Hetherington, E.; Metcalfe, A. Association between chronic conditions and urinary incontinence in females: A

cross-sectional study using national survey data. CMAJ Open 2022, 10, E296–E303. [CrossRef] [PubMed]
8. Kiviranta, I.; Tammi, M.; Jurvelin, J.; Arokoski, J.; Säämänen, A.M.; Helminen, H.J. Articular cartilage thickness and glycosamino-

glycan distribution in the young canine knee joint after remobilization of the immobilized limb. J. Orthop. Res. 1994, 12, 161–167.
[CrossRef] [PubMed]

9. Bush, H.M.; Pagorek, S.; Kuperstein, J.; Guo, J.; Ballert, K.N.; Crofford, L.J. The Association of Chronic Back Pain and Stress
Urinary Incontinence: A Cross-Sectional Study. J. Womens Health Phys. Therap. 2013, 37, 11–18. [CrossRef] [PubMed]

10. Greer, J.A.; Xu, R.; Propert, K.J.; Arya, L.A. Urinary incontinence and disability in community-dwelling women: A cross-sectional
study. Neurourol. Urodyn. 2015, 34, 539–543. [CrossRef]

11. Sanses, T.V.; Kudish, B.; Guralnik, J.M. The Relationship Between Urinary Incontinence, Mobility Limitations, and Disability in
Older Women. Curr. Geriatr. Rep. 2017, 6, 74–80. [CrossRef]

12. Turner-Stokes, L.; Frank, A.O. Urinary incontinence among patients with arthritis--a neglected disability. J. R. Soc. Med. 1992, 85,
389–393. [PubMed]

13. Jenkins, K.R.; Fultz, N.H. Functional impairment as a risk factor for urinary incontinence among older Americans. Neurourol.
Urodyn. 2005, 24, 51–55. [CrossRef] [PubMed]

14. Dasdelen, M.F.; Almas, F.; Celik, S.; Celik, N.; Seyhan, Z.; Laguna, P.; Albayrak, S.; Horuz, R.; Kocak, M.; de la Rosette, J. When
Bladder and Brain Collide: Is There a Gender Difference in the Relationship between Urinary Incontinence, Chronic Depression,
and Anxiety? J. Clin. Med. 2023, 12, 5535. [CrossRef] [PubMed]

15. TURKSTAT Turkish Health Survey 2008. Available online: https://biruni.tuik.gov.tr/yayin/views/visitorPages/english/index.
zul (accessed on 30 September 2022).

16. Jackson, R.A.; Vittinghoff, E.; Kanaya, A.M.; Miles, T.P.; Resnick, H.E.; Kritchevsky, S.B.; Simonsick, E.M.; Brown, J.S. Urinary
incontinence in elderly women: Findings from the Health, Aging, and Body Composition Study. Obstet. Gynecol. 2004, 104,
301–307. [CrossRef] [PubMed]

17. Seeman, T.E.; Merkin, S.S.; Crimmins, E.M.; Karlamangla, A.S. Disability trends among older Americans: National Health and
Nutrition Examination Surveys, 1988–1994 and 1999–2004. Am. J. Public Health 2010, 100, 100–107. [CrossRef] [PubMed]

18. Cassidy, T.; Fortin, A.; Kaczmer, S.; Shumaker, J.T.L.; Szeto, J.; Madill, S.J. Relationship between Back Pain and Urinary
Incontinence in the Canadian Population. Phys. Ther. 2017, 97, 449–454. [CrossRef] [PubMed]

19. Ozdemir, O.C.; Bakar, Y.; Ozengin, N.; Duran, B. The effect of parity on pelvic floor muscle strength and quality of life in women
with urinary incontinence: A cross-sectional study. J. Phys. Ther. Sci. 2015, 27, 2133–2137. [CrossRef] [PubMed]

20. Tschon, M.; Contartese, D.; Pagani, S.; Borsari, V.; Fini, M. Gender and Sex Are Key Determinants in Osteoarthritis Not Only
Confounding Variables. A Systematic Review of Clinical Data. J. Clin. Med. 2021, 10, 3178. [PubMed]

21. Kim, H.; Yoshida, H.; Hu, X.; Saito, K.; Yoshida, Y.; Kim, M.; Hirano, H.; Kojima, N.; Hosoi, E.; Suzuki, T. Association between
self-reported urinary incontinence and musculoskeletal conditions in community-dwelling elderly women: A cross-sectional
study. Neurourol. Urodyn. 2015, 34, 322–326. [CrossRef]

22. Lewis, C.M.; Schrader, R.; Many, A.; Mackay, M.; Rogers, R.G. Diabetes and urinary incontinence in 50- to 90-year-old women: A
cross-sectional population-based study. Am. J. Obstet. Gynecol. 2005, 193, 2154–2158. [CrossRef] [PubMed]

23. Ahmadi, B.; Alimohammadian, M.; Golestan, B.; Mahjubi, B.; Janani, L.; Mirzaei, R. The hidden epidemic of urinary incontinence in
women: A population-based study with emphasis on preventive strategies. Int. Urogynecol. J. 2010, 21, 453–459. [CrossRef] [PubMed]

24. Fritel, X.; Lachal, L.; Cassou, B.; Fauconnier, A.; Dargent-Molina, P. Mobility impairment is associated with urge but not stress
urinary incontinence in community-dwelling older women: Results from the Ossébo study. BJOG Int. J. Obstet. Gynaecol. 2013,
120, 1566–1572. [CrossRef]

25. Palmer, M.H.; Baumgarten, M.; Langenberg, P.; Carson, J.L. Risk factors for hospital-acquired incontinence in elderly female hip
fracture patients. J. Gerontol. A Biol. Sci. Med. Sci. 2002, 57, M672–M677. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.5114/pm.2019.84157
https://www.ncbi.nlm.nih.gov/pubmed/31114458
https://doi.org/10.1007/s11255-009-9523-3
https://www.ncbi.nlm.nih.gov/pubmed/19199071
https://doi.org/10.1080/00913847.2017.1372677
https://www.ncbi.nlm.nih.gov/pubmed/28845723
https://doi.org/10.1016/j.cger.2009.06.004
https://www.ncbi.nlm.nih.gov/pubmed/19765492
https://doi.org/10.1371/journal.pone.0158992
https://www.ncbi.nlm.nih.gov/pubmed/27410965
https://doi.org/10.3389/fragi.2021.791833
https://www.ncbi.nlm.nih.gov/pubmed/35821993
https://doi.org/10.9778/cmajo.20210147
https://www.ncbi.nlm.nih.gov/pubmed/35383034
https://doi.org/10.1002/jor.1100120203
https://www.ncbi.nlm.nih.gov/pubmed/8164087
https://doi.org/10.1097/JWH.0b013e31828c1ab3
https://www.ncbi.nlm.nih.gov/pubmed/23794961
https://doi.org/10.1002/nau.22615
https://doi.org/10.1007/s13670-017-0202-4
https://www.ncbi.nlm.nih.gov/pubmed/1629846
https://doi.org/10.1002/nau.20089
https://www.ncbi.nlm.nih.gov/pubmed/15578629
https://doi.org/10.3390/jcm12175535
https://www.ncbi.nlm.nih.gov/pubmed/37685602
https://biruni.tuik.gov.tr/yayin/views/visitorPages/english/index.zul
https://biruni.tuik.gov.tr/yayin/views/visitorPages/english/index.zul
https://doi.org/10.1097/01.AOG.0000133482.20685.d1
https://www.ncbi.nlm.nih.gov/pubmed/15292003
https://doi.org/10.2105/AJPH.2008.157388
https://www.ncbi.nlm.nih.gov/pubmed/19910350
https://doi.org/10.1093/ptj/pzx020
https://www.ncbi.nlm.nih.gov/pubmed/28339852
https://doi.org/10.1589/jpts.27.2133
https://www.ncbi.nlm.nih.gov/pubmed/26311939
https://www.ncbi.nlm.nih.gov/pubmed/34300344
https://doi.org/10.1002/nau.22567
https://doi.org/10.1016/j.ajog.2005.07.095
https://www.ncbi.nlm.nih.gov/pubmed/16325633
https://doi.org/10.1007/s00192-009-1031-6
https://www.ncbi.nlm.nih.gov/pubmed/20087574
https://doi.org/10.1111/1471-0528.12316
https://doi.org/10.1093/gerona/57.10.M672
https://www.ncbi.nlm.nih.gov/pubmed/12242323

	Introduction 
	Materials and Methods 
	Study Population 
	Measures 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

