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Abstract  

Urinary incontinence (UI) in women is a multifactorial condition with profound clinical, 
psychosocial, and economic consequences. Its etiology reflects the cumulative influence of 
demographic, obstetric, gynecological, lifestyle, medical, hormonal, and psychosocial risk factors. 
Age, multiparity, mode of delivery, obesity, diabetes, and estrogen deficiency are among the 
strongest determinants, while behavioral habits such as smoking, alcohol, and caffeine use further 
exacerbate risk. Psychosocial factors, including depression, socioeconomic disadvantage, and 
limited access to healthcare, amplify the burden and contribute to delayed recognition and 
underreporting. Although modifiable risk factors present opportunities for intervention, current 
research is limited by reliance on cross-sectional data, underrepresentation of diverse populations, 
and insufficient exploration of genetic and molecular pathways. Preventive strategies, such as 
weight management, pelvic floor muscle training, optimized obstetric practices, and early 
screening, offer cost-effective means of reducing prevalence and severity. At the policy level, 
integration of continence care into women’s health programs, awareness campaigns, and equitable 
healthcare access are essential. Future directions must include longitudinal studies, biomarker 
discovery, and application of artificial intelligence to risk prediction and personalized prevention. 
A comprehensive understanding of risk factors, combined with interdisciplinary collaboration, is 
critical for advancing early recognition, effective management, and long-term prevention of UI in 
women. 

Keywords: Urinary incontinence, Risk factors, Women’s health, Pelvic floor dysfunction, 
Preventive strategies, Public health. 

1. Introduction 

Urinary incontinence (UI) is defined by the International Continence Society as the complaint of 
any involuntary leakage of urine. It is not only a urological condition but also a significant public 
health issue that affects women across all age groups. UI encompasses several subtypes, including 
stress urinary incontinence, urge urinary incontinence, and mixed forms, each with distinct 
pathophysiological mechanisms and clinical presentations1. 

The global prevalence of urinary incontinence among women is estimated to range between 25–
45%, with variation depending on age, parity, and geographical region. The burden of UI extends 
beyond physical discomfort; it has profound psychosocial, emotional, and economic implications. 
Women affected by UI often experience embarrassment, social isolation, reduced work 
productivity, sexual dysfunction, and diminished quality of life. Furthermore, the economic burden 
includes both direct healthcare costs for treatment and indirect costs associated with lost 
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productivity and long-term care needs. Understanding the risk factors that contribute to urinary 
incontinence is essential for effective prevention, early detection, and management strategies. 
These factors are multifactorial, encompassing biological, obstetric, lifestyle, medical, and 
psychosocial dimensions. Identifying modifiable risk factors, in particular, offers an opportunity 
to design targeted interventions to reduce incidence and severity2. 

The rationale for this review lies in the growing need to consolidate existing evidence regarding 
risk factors for urinary incontinence in women (Figure 1). A comprehensive synthesis of current 
knowledge can guide clinicians, researchers, and policymakers in shaping prevention programs, 
optimizing clinical practice, and identifying research gaps that warrant further exploration. 

 

Fig. 1. Risk factors contributing to Urinary Incontinence in women 

2. Classification of Urinary Incontinence 

Urinary incontinence in women can be broadly classified into several subtypes, each with distinct 
etiological mechanisms and clinical implications. Understanding these types is essential because 
the relevance and weight of risk factors vary according to the underlying pathophysiology. 

2.1. Stress Urinary Incontinence (SUI) 

Stress urinary incontinence is characterized by involuntary leakage of urine during physical 
exertion, coughing, sneezing, or activities that increase intra-abdominal pressure. It is the most 
prevalent type among younger and middle-aged women. The principal mechanisms involve 
urethral sphincter weakness and pelvic floor muscle dysfunction, often associated with pregnancy, 
vaginal delivery, obesity, and pelvic surgery3. 
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2.2. Urge Urinary Incontinence (UUI) / Overactive Bladder (OAB) 

Urge urinary incontinence refers to leakage of urine accompanied by a sudden, compelling urge to 
void that is difficult to defer. It is frequently linked to detrusor muscle overactivity, with risk 
factors including aging, neurological disorders, diabetes mellitus, and chronic urinary tract 
infections. UUI tends to increase in prevalence with advancing age and is a leading cause of 
incontinence in older women. 

2.3. Mixed Urinary Incontinence (MUI) 

Mixed urinary incontinence is a combination of both stress and urge symptoms, where women 
experience leakage associated with physical exertion as well as urgency. This type is particularly 
challenging to manage clinically, as it involves multiple overlapping risk factors such as 
multiparity, obesity, and comorbidities like diabetes or chronic lung disease4. 

2.4. Other Less Common Types 

 Overflow incontinence: leakage due to bladder overdistension, commonly associated with 
impaired detrusor contractility or outlet obstruction. 

 Functional incontinence: inability to reach the toilet in time due to physical or cognitive 
impairments, often seen in elderly or disabled women. 

 Transient incontinence: short-term leakage caused by reversible factors such as urinary 
tract infection, medications, or excessive fluid intake3. 

3. Risk Factors for Urinary Incontinence in Women 

3.1 Demographic and Biological Factors 

3.1.1. Age and Menopausal Status 

Advancing age is one of the most significant predictors of urinary incontinence (UI). The 
prevalence increases steadily with age due to cumulative changes in pelvic floor integrity, reduced 
bladder capacity, detrusor overactivity, and the presence of comorbid conditions. Menopause 
further compounds this risk, as declining estrogen levels result in urogenital atrophy, reduced 
urethral closure pressure, and impaired support of the bladder neck. Together, these changes 
predispose women to both stress and urge urinary incontinence, with mixed forms becoming more 
common in older age groups5. 

3.1.2. Genetic Predisposition 

Evidence suggests that UI, particularly stress incontinence, has a hereditary component. Familial 
clustering and twin studies indicate that genetic factors may influence connective tissue 
composition, collagen metabolism, and neuromuscular control of the pelvic floor. Variations in 
genes affecting extracellular matrix proteins and hormonal receptors may predispose certain 
women to earlier onset and greater severity of symptoms, independent of obstetric or lifestyle 
factors5. 
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3.1.3. Ethnicity and Anatomical Variations 

Ethnic and racial differences have been observed in the prevalence and type of UI. For example, 
Caucasian women are reported to have higher rates of stress incontinence compared with African 
and Asian women, who more frequently report urge symptoms. These differences may be 
attributed to anatomical variations in pelvic floor support structures, cultural differences in 
childbirth practices, or disparities in healthcare access and reporting. Recognizing such variations 
is essential for developing culturally sensitive prevention and management strategies6. 

3.2 Obstetric and Gynecological Factors 

3.2.1. Pregnancy and Childbirth 

Pregnancy and childbirth represent some of the most significant contributors to urinary 
incontinence (UI) in women. The physiological changes during pregnancy—such as hormonal 
alterations, increased intra-abdominal pressure, and stretching of pelvic support structures—place 
a considerable burden on the bladder and urethral sphincter. Elevated levels of progesterone and 
relaxin induce smooth muscle relaxation, reducing urethral closure pressure and predisposing 
women to stress urinary incontinence (SUI). 

Parity has a clear dose–response relationship with UI risk. Multiple epidemiological studies have 
consistently demonstrated that higher parity increases lifetime risk of SUI and mixed urinary 
incontinence (MUI). For instance, large-scale cohort data from Scandinavian and North American 
populations highlight that women with ≥3 deliveries have a two- to threefold higher risk of UI 
compared to nulliparous women7. 

The mode of delivery exerts differential impacts. Vaginal delivery is strongly associated with long-
term pelvic floor dysfunction due to mechanical stretching, nerve injury (particularly to the 
pudendal nerve), and muscular damage to the levator ani complex. Operative vaginal deliveries 
(e.g., forceps, vacuum) further exacerbate these risks by increasing the likelihood of sphincter tears 
and pelvic organ prolapse. By contrast, cesarean section is often considered somewhat protective 
against SUI; however, it does not eliminate the risk, as pregnancy itself initiates pelvic floor 
remodeling. Importantly, emergency cesarean sections following prolonged labor may not confer 
the same protective effect as elective cesarean deliveries8. Obstetric complications such as 
prolonged second stage of labor, macrosomia, and obstetric anal sphincter injuries (OASIS) 
amplify the likelihood of persistent UI into midlife. These complications disrupt the pelvic support 
system, resulting in long-lasting urethral hypermobility and decreased sphincteric competence. 

3.2.2. Pelvic Floor Trauma 

Pelvic floor trauma, whether due to childbirth or gynecological procedures, is a crucial determinant 
of urinary continence status. Vaginal delivery frequently results in levator ani avulsion injuries, 
connective tissue tears, and neurovascular damage. These injuries weaken the structural support 
of the urethra and bladder neck, predisposing to SUI and, over time, to pelvic organ prolapse-
associated incontinence9. 

Magnetic resonance imaging (MRI) and three-dimensional ultrasound studies have demonstrated 
a high prevalence of occult levator ani injuries among parous women, many of whom later develop 
UI. Moreover, obstetric trauma-induced pudendal neuropathy can impair reflex activation of 
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urethral closure during increases in intra-abdominal pressure. Notably, repetitive trauma across 
successive deliveries leads to cumulative pelvic floor dysfunction, explaining why multiparous 
women are particularly vulnerable10. 

3.2.3. Hysterectomy and Gynecological Surgeries 

Hysterectomy, one of the most common gynecological surgeries worldwide, has been consistently 
linked to an increased risk of UI, although the magnitude varies with surgical technique and patient 
characteristics. Removal of the uterus alters the anatomical configuration of the pelvic support 
system and can damage the autonomic innervation of the bladder and urethra. Studies suggest that 
total abdominal hysterectomy carries a higher risk of postoperative SUI compared to vaginal or 
laparoscopic approaches, likely due to greater disruption of pelvic connective tissue and nerves11. 

Furthermore, pelvic reconstructive surgeries performed for prolapse can paradoxically precipitate 
new-onset UI (so-called “occult” incontinence), particularly when urethral kinking is corrected but 
intrinsic sphincter deficiency is unmasked. Other procedures such as oophorectomy may 
exacerbate UI risk indirectly by inducing hypoestrogenism, leading to urogenital atrophy and 
diminished urethral closure pressure12. 

Table 1. Obstetric and gynecological risk factors contributing to urinary incontinence in 
women13,14 

Risk Factor Proposed Mechanism 
Predominant 
Type of UI 

Strength of 
Evidence 

Key Notes 

Pregnancy 
(regardless of 

delivery mode) 

Hormonal changes 
(progesterone, relaxin) 
reduce urethral closure 

pressure; increased 
intra-abdominal 

pressure; pelvic floor 
stretching 

Stress UI, 
Mixed UI 

Strong 
(large 

cohort and 
meta-

analyses) 

Risk increases with 
each pregnancy; 

persists post-partum 
in some women 

Parity (≥2–3 
births) 

Cumulative pelvic 
floor trauma, pudendal 

nerve injury, 
connective tissue 

weakening 

Stress UI, 
Mixed UI 

Strong 

Dose–response 
relationship; higher 

parity = greater 
lifetime risk 

Vaginal delivery 

Levator ani muscle 
injury, urethral 
hypermobility, 

pudendal neuropathy 

Stress UI Strong 

Operative vaginal 
delivery (forceps, 
vacuum) carries 

higher risk 

Cesarean delivery 
Reduced pelvic trauma 

compared to vaginal 
birth 

Mixed 
findings; 
slightly 

protective for 
SUI 

Moderate 

Emergency C-
sections after 

prolonged labor do 
not confer 
protection 

Obstetric 
complications 

(prolonged labor, 

Sphincter tears, 
excessive pelvic floor 

stretching 

Stress UI, 
Mixed UI 

Strong 
Strong predictor of 
persistent UI into 

midlife 
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macrosomia, 
OASIS) 

Pelvic floor 
trauma (non-

obstetric) 

Levator ani avulsion, 
connective tissue tears, 
neurovascular damage 

Stress UI, 
Mixed UI 

Strong 
(imaging + 
longitudinal 

studies) 

Often occult, 
detected on 

MRI/3D US; 
worsens with 
multiparity 

Hysterectomy 
Disruption of pelvic 

support; injury to 
autonomic innervation 

Stress UI, 
Urge UI 

Moderate–
Strong 

(varies by 
approach) 

Total abdominal > 
vaginal/laparoscopi

c in risk; patient 
baseline status 

important 
Pelvic 

reconstructive 
surgeries 

Correction of prolapse 
unmasking intrinsic 
sphincter deficiency 

Stress UI (“de 
novo” 

incontinence) 
Moderate 

Requires careful 
preoperative 

screening 

Oophorectomy/m
enopause-related 

surgeries 

Estrogen deficiency → 
urogenital atrophy → 

reduced urethral 
closure 

Stress UI, 
Urge UI 

Moderate 
Exacerbates post-

surgical 
incontinence risk 

 

3.3 Lifestyle and Behavioral Factors 

3.3.1. Obesity and Body Mass Index (BMI) 

Obesity is one of the most consistently identified modifiable risk factors for urinary incontinence 
(UI). Elevated body mass index (BMI) contributes to chronic increases in intra-abdominal 
pressure, which directly impacts bladder neck mobility and urethral sphincter function, thereby 
predisposing women to stress urinary incontinence (SUI). Additionally, obesity is associated with 
systemic low-grade inflammation, metabolic dysregulation, and connective tissue remodeling, 
which further compromise pelvic floor integrity3. 

Large-scale studies, including the Nurses’ Health Study, have reported a dose–response 
relationship between BMI and UI risk, with each 5-unit increase in BMI raising the risk of incident 
UI by 20–30%. Notably, obesity not only increases the prevalence of UI but also worsens severity 
and reduces treatment success rates. Weight reduction through lifestyle interventions or bariatric 
surgery has been shown to significantly improve or even resolve UI symptoms, highlighting its 
clinical relevance15. 

3.3.2. Physical Activity and Heavy Lifting 

The relationship between physical activity and UI is nuanced. On one hand, regular moderate 
physical activity supports weight management, improves circulation, and enhances overall pelvic 
health. On the other hand, high-impact exercise and occupational heavy lifting can exacerbate UI 
by generating repeated spikes in intra-abdominal pressure and imposing strain on the pelvic floor4. 

Epidemiological studies demonstrate that elite female athletes, particularly those involved in 
gymnastics, running, and weightlifting, exhibit higher rates of SUI compared to the general 
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population. Similarly, women in occupations requiring frequent heavy lifting (e.g., agriculture, 
factory work, nursing) are at greater risk of developing pelvic floor dysfunction. The risk is 
amplified in multiparous women with preexisting pelvic trauma. These findings underscore the 
importance of distinguishing between beneficial physical activity and pelvic floor overloading, 
and they highlight the role of preventive strategies such as pelvic floor muscle training (PFMT) in 
high-risk populations10. 

3.3.3. Smoking, Alcohol, and Caffeine Intake 

Smoking contributes to UI through multiple mechanisms. Chronic coughing associated with 
smoking increases intra-abdominal pressure and accelerates pelvic floor weakening. Nicotine and 
other tobacco constituents may also impair urethral sphincter function by altering 
neurotransmission in the lower urinary tract. Several observational studies have consistently 
shown that smokers have a 30–50% increased risk of UI compared to non-smokers, particularly 
SUI16. Alcohol consumption is linked to UI primarily via its diuretic effects and its impact on 
central nervous system inhibition of bladder control. Acute alcohol intake can precipitate urgency 
and frequency, while chronic heavy use may worsen urge urinary incontinence (UUI) and nocturia. 

Caffeine intake is another well-documented behavioral risk factor. Caffeine acts as a bladder 
stimulant by increasing detrusor activity and diuresis, thereby aggravating urgency, frequency, and 
UUI. Evidence suggests a dose-dependent relationship, with consumption exceeding 400 mg/day 
associated with a significantly higher incidence of urgency symptoms. However, moderate 
caffeine intake appears less harmful, suggesting that individual tolerance thresholds may vary14. 

3.4 Medical and Comorbid Conditions 

3.4.1. Diabetes Mellitus 

Diabetes mellitus (DM) is strongly associated with an increased risk of urinary incontinence (UI), 
particularly urge urinary incontinence (UUI) and mixed urinary incontinence (MUI). Several 
mechanisms contribute: 

 Diabetic cystopathy: chronic hyperglycemia leads to autonomic neuropathy, impairing 
bladder sensation and detrusor contractility. 

 Polyuria: osmotic diuresis causes bladder overactivity, urgency, and frequency. 

 Microvascular damage: impaired blood flow reduces urethral sphincter and pelvic floor 
function17. 

Epidemiological studies (e.g., Nurses’ Health Study) have shown that women with type 2 DM 
have up to a 50–70% higher prevalence of UI compared to non-diabetic women, with poor 
glycemic control further amplifying risk. Importantly, obesity—a common comorbidity in DM—
exerts an additive effect by increasing intra-abdominal pressure. Effective glycemic control and 
weight management are therefore crucial preventive strategies18. 

3.4.2. Neurological Disorders 

Neurological conditions affecting central or peripheral control of the lower urinary tract are well-
recognized contributors to UI. 
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 Multiple sclerosis (MS): demyelination in spinal pathways disrupts coordination between 
bladder and sphincter, leading to urgency, detrusor overactivity, and UUI. 

 Parkinson’s disease: dopaminergic pathway degeneration impairs inhibition of bladder 
contractions, predisposing to UUI and nocturia. 

 Spinal cord injury or peripheral neuropathies: depending on the lesion site, patients may 
develop detrusor hyperreflexia or sphincter dysfunction, resulting in either UUI or 
overflow incontinence. 

 Stroke: post-stroke UI is common, with prevalence rates up to 40%, and is often 
underdiagnosed due to focus on motor deficits19. 

The severity and pattern of UI in these conditions vary with disease stage and neurological 
involvement. As life expectancy in neurological disorders improves, UI emerges as a critical 
determinant of quality of life, caregiver burden, and institutionalization risk. 

3.4.3. Chronic Respiratory Conditions (COPD, Asthma) 

Chronic respiratory diseases contribute indirectly to UI through the mechanism of repeated 
increases in intra-abdominal pressure caused by chronic coughing. Over time, this repeated strain 
weakens pelvic floor musculature, stretches connective tissues, and compromises urethral support, 
predominantly causing stress urinary incontinence (SUI). Women with chronic obstructive 
pulmonary disease (COPD) or poorly controlled asthma have been shown to have significantly 
higher rates of UI, especially when smoking co-exists as a risk factor. Additionally, corticosteroid 
therapy commonly prescribed for these conditions may exacerbate pelvic floor weakness and 
connective tissue fragility, further increasing susceptibility12. 

3.4.4. Recurrent Urinary Tract Infections (UTIs) 

Recurrent UTIs play a dual role: they are both a consequence and a risk factor for UI. Repeated 
infections lead to chronic bladder inflammation, detrusor overactivity, and heightened urgency 
symptoms, increasing the risk of UUI. Conversely, women with UI are more prone to UTIs due to 
incomplete bladder emptying, residual urine, and changes in periurethral flora20. Long-term, 
recurrent UTIs can induce bladder wall remodeling and reduced compliance, perpetuating the 
cycle of incontinence. The overlap between urogenital atrophy in postmenopausal women and 
recurrent UTIs further compounds risk, especially in the context of estrogen deficiency. Preventive 
measures such as improved perineal hygiene, prophylactic low-dose antibiotics, or topical estrogen 
therapy (where appropriate) may mitigate this risk in susceptible populations8. 

3.5 Hormonal and Reproductive Factors 

3.5.1. Estrogen Deficiency 

Estrogen plays a central role in maintaining the structural and functional integrity of the lower 
urinary tract. Estrogen receptors are abundantly expressed in the urothelium, bladder trigone, 
urethral sphincter, and pelvic floor musculature. Adequate estrogen levels help preserve urethral 
vascularity, collagen content, and smooth muscle tone, thereby contributing to urethral closure 
pressure and continence. 
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In postmenopausal women, declining estrogen levels lead to urogenital atrophy, thinning of the 
urethral epithelium, decreased vascular supply, and reduced collagen elasticity. These changes 
predispose to both stress urinary incontinence (SUI), due to compromised urethral support, and 
urge urinary incontinence (UUI), owing to altered bladder sensory signaling. Epidemiological data 
show that UI prevalence rises significantly after menopause, particularly among women who are 
not on estrogen therapy21. 

3.5.2. Hormonal Therapy 

The role of hormonal therapy (HT) in UI is complex and somewhat paradoxical. 

 Local (topical) estrogen therapy has been shown to improve UI symptoms in some women 
by enhancing urethral closure pressure, improving mucosal vascularity, and reducing 
recurrent urinary tract infections that exacerbate urgency. Randomized controlled trials 
have demonstrated modest benefits in postmenopausal women, particularly for UUI and 
atrophic symptoms. 

 Systemic estrogen therapy, especially when combined with progestins, has yielded 
inconsistent or even adverse outcomes. Findings from the Women’s Health Initiative 
(WHI) trial reported a higher incidence of de novo or worsened UI in women receiving 
systemic HT compared to placebo. Proposed mechanisms include altered collagen 
metabolism and reduced detrusor compliance22. 

3.5.3. Contraceptive Use 

Contraceptive methods, particularly hormonal contraceptives, may also influence continence 
mechanisms. 

 Combined oral contraceptives (COCs), by modulating circulating estrogen and 
progesterone, have been hypothesized to affect urethral and bladder function. Evidence is 
mixed: some studies suggest that COCs exert a neutral effect, while others link long-term 
use to increased prevalence of UI, possibly due to progesterone-induced relaxation of 
smooth muscle. 

 Progestin-only contraceptives (injections, implants) may carry a slightly higher risk, as 
progesterone is thought to antagonize estrogen’s supportive role in pelvic tissues. 

 Intrauterine devices (IUDs) generally do not appear to affect continence status directly, 
although associated infections or pelvic inflammatory disease can indirectly influence 
urinary symptoms23. 

3.6 Psychosocial and Environmental Factors 

3.6.1. Depression and Anxiety 

Psychological health exerts a profound influence on urinary continence. Depression and anxiety 
disorders are not only highly prevalent among women with urinary incontinence (UI) but are also 
recognized as independent risk factors. Several mechanisms have been proposed: 
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 Neuroendocrine pathways: Dysregulation of the hypothalamic–pituitary–adrenal (HPA) 
axis in depression leads to altered cortisol and neurotransmitter levels (serotonin, 
norepinephrine), which may impair bladder control. 

 Somatic symptoms: Women with anxiety often exhibit heightened visceral sensitivity and 
exaggerated perception of bladder fullness, contributing to urgency and urge urinary 
incontinence (UUI). 

 Behavioral links: Depression and anxiety may reduce adherence to pelvic floor training, 
worsen coping strategies, and lead to maladaptive behaviors such as increased caffeine or 
alcohol intake24. 

Epidemiological studies show a bidirectional relationship. UI increases risk of subsequent 
depression, while pre-existing depression/anxiety raises the likelihood of UI onset and severity. 
This cycle contributes significantly to reduced quality of life, social withdrawal, and stigma. 

3.6.2. Socioeconomic Status 

Socioeconomic status (SES) strongly shapes both the risk and burden of UI. Women from lower 
SES backgrounds face higher exposure to risk factors such as obesity, poor nutrition, multiparity, 
and occupational heavy lifting. Limited health literacy and competing life priorities often delay 
recognition and management of UI. Global studies highlight disparities in prevalence and severity 
of UI based on education level, income, and occupation. For instance, women in low-income 
communities report UI less frequently but experience higher untreated morbidity due to 
underreporting, embarrassment, and cultural taboos. Conversely, women in higher SES groups are 
more likely to seek medical care, undergo pelvic floor training, or access surgical interventions. 
Thus, SES acts as both a determinant of risk exposure and a modifier of treatment outcomes 6,7. 

3.6.3. Access to Healthcare 

Access to timely and appropriate healthcare is a critical environmental determinant. Many women 
with UI do not seek medical care due to stigma, misconceptions that UI is a “normal part of aging,” 
or lack of awareness of treatment options. Structural barriers—such as limited availability of 
urogynecology services, absence of screening in primary care, and high treatment costs—further 
exacerbate disparities, particularly in low- and middle-income countries25. Even in well-resourced 
settings, disparities persist among ethnic minorities and rural populations, who encounter language 
barriers, lower health literacy, and fewer specialized providers. The absence of preventive 
screening programs for UI contrasts sharply with initiatives for other chronic conditions, 
underscoring a major public health gap. 

4. Interaction of Multiple Risk Factors 

Urinary incontinence (UI) rarely arises from a single determinant; rather, it is the cumulative effect 
of multiple interacting risk factors that amplifies vulnerability. The interplay between obstetric, 
lifestyle, hormonal, and medical variables underscores the multifactorial nature of UI, where 
synergistic effects often outweigh the influence of any isolated factor (Figure 2)26. 
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4.1 Cumulative Effect of Risk Factors 

The risk of UI increases exponentially when risk factors co-exist. For example, obesity alone 
increases intra-abdominal pressure and weakens pelvic support, but when coupled with multiparity 
and estrogen deficiency, the likelihood of both stress and mixed UI is markedly higher. Age acts 
as a “risk multiplier.” With advancing age, natural declines in pelvic floor elasticity, 
neuromuscular coordination, and hormonal status intersect with comorbidities like diabetes or 
COPD, creating a high-burden clinical scenario. Longitudinal cohort studies indicate that women 
exposed to three or more risk categories (e.g., obesity, parity ≥3, post-menopausal status) have 
nearly 5–6 times greater odds of developing UI compared to those with only one factor23. 

4.2 High-Risk Populations 

Age-related urogenital atrophy, cognitive decline, and frailty increase both prevalence and severity 
of UI. Multiple vaginal deliveries, especially with complications, exert cumulative trauma on 
pelvic floor muscles and connective tissue. Excessive BMI not only exerts chronic mechanical 
pressure on the bladder but also worsens metabolic comorbidities (e.g., diabetes) that 
independently affect continence. Hormonal deficiency combined with advancing age and surgical 
history contributes to persistent UI27. 

 

Fig. 2. Cumulative effect of multiple interacting risk factors in Urinary incontinence 

5. Preventive and Management implications 

The prevention and management of urinary incontinence (UI) require a multifaceted approach that 
addresses modifiable risk factors, enhances early recognition, and incorporates public health 
strategies. While certain determinants such as age and genetic predisposition are non-modifiable, 
targeted interventions can significantly mitigate the burden of UI and improve women’s quality of 
life. 
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5.1 Lifestyle Modifications 

Lifestyle optimization is central to primary prevention and management: 

 Weight management: Obesity is one of the most consistent modifiable risk factors for UI. 
Even modest weight reduction (5–10% of body weight) has been shown to improve 
continence by decreasing intra-abdominal and bladder pressure. Structured weight-loss 
programs, including dietary interventions and behavioral counseling, have demonstrated 
significant reductions in both stress and mixed incontinence episodes. 

 Physical activity and exercise: While excessive heavy lifting can exacerbate pelvic floor 
weakness, regular low- to moderate-intensity exercise (e.g., walking, swimming, yoga) is 
beneficial. Pelvic floor muscle training (PFMT), especially Kegel exercises, remains the 
gold standard non-invasive strategy, enhancing urethral support and bladder control. 

 Lifestyle habits: Smoking cessation reduces chronic cough and bladder irritation; 
moderation of caffeine and alcohol intake lowers urgency and frequency symptoms. 
Encouraging hydration balance (avoiding both excessive intake and chronic dehydration) 
also contributes to continence maintenance28. 

5.2 Obstetric Care Strategies 

Since pregnancy and childbirth are major contributors to lifetime risk, preventive obstetric 
strategies are critical: 

 Antenatal counseling: Educating expectant mothers on pelvic floor health, including 
prenatal PFMT, reduces postpartum incontinence. 

 Mode of delivery: Although cesarean delivery may lower immediate risk compared to 
vaginal birth, long-term evidence is mixed. Instead of advocating for elective cesarean 
sections, emphasis should be on minimizing obstetric trauma (e.g., controlled pushing, 
perineal support, avoiding unnecessary episiotomies). 

 Postpartum rehabilitation: Early postpartum physiotherapy focusing on PFMT accelerates 
pelvic floor recovery and reduces UI prevalence in the long term29. 

5.3 Early Screening and Patient Education 

 Screening: Routine inquiry about urinary symptoms during gynecological visits, antenatal 
care, and menopause consultations facilitates early detection. Validated tools like the 
International Consultation on Incontinence Questionnaire (ICIQ) can be integrated into 
primary care settings. 

 Education: Public awareness campaigns reduce stigma and encourage women to seek 
timely help rather than normalizing symptoms as an inevitable consequence of aging or 
childbirth. Empowering women with self-care strategies, including bladder training and 
PFMT, can delay disease progression and enhance quality of life30. 
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5.4 Role of Healthcare Policies and Awareness Programs 

 Policy integration: Incorporating UI management into maternal and women’s health 
programs ensures that preventive strategies are delivered systematically. 

 Training healthcare providers: Equipping primary care physicians, nurses, and midwives 
with skills to recognize, counsel, and manage early stages of UI reduces delays in referral 
and treatment31. 

 Community-based interventions: Awareness campaigns through schools, workplaces, and 
community groups help destigmatize UI and encourage preventive practices. 

 Economic perspective: Preventive strategies, though requiring upfront investment, 
substantially reduce long-term costs associated with advanced surgical interventions and 
productivity loss15. 

6. Research Gaps and Future Directions 

Although significant progress has been made in understanding urinary incontinence (UI) among 
women, notable research gaps remain, limiting the development of comprehensive preventive and 
therapeutic strategies. One of the most pressing gaps is the scarcity of large-scale longitudinal 
studies. Much of the available evidence is derived from cross-sectional and retrospective research, 
which restricts the ability to establish causal relationships between risk factors and disease onset32. 
Well-designed multicenter cohorts are essential to clarify temporal associations, track lifetime 
trajectories of UI, and evaluate the cumulative impact of risk factors such as parity, obesity, and 
menopausal transition. Such studies would also provide crucial insights into disease progression 
and the long-term effectiveness of preventive interventions. 

Another key gap lies in the limited exploration of genetic and molecular determinants of UI. 
Although family and twin studies suggest a heritable component, the underlying genomic 
architecture remains poorly understood. Future work should focus on identifying susceptibility 
genes, epigenetic modifications, and molecular biomarkers—such as collagen subtypes or 
neuromuscular markers—that could serve as predictors of pelvic floor dysfunction. A deeper 
understanding of these mechanisms will not only refine early diagnostic tools but also pave the 
way for personalized prevention and targeted therapies33. 

Equally important is the underrepresentation of diverse populations in existing research. The 
majority of studies have been conducted in high-income, Western populations, leaving significant 
knowledge gaps regarding women in low- and middle-income countries34. Factors such as cultural 
stigma, healthcare inequities, and anatomical variations across ethnic groups remain 
underexplored. Furthermore, vulnerable populations, including elderly women, rural communities, 
and those with disabilities, are often excluded from mainstream research. Expanding inclusivity is 
essential for generating globally relevant evidence and shaping equitable healthcare policies35,36. 

Finally, the integration of emerging technologies offers promising future directions. Artificial 
intelligence (AI) and machine learning tools hold potential to transform UI risk assessment through 
predictive modeling that combines demographic, clinical, lifestyle, and genetic data. Digital health 
platforms and wearable devices can provide real-time monitoring, while natural language 
processing of electronic health records could improve early detection of unreported symptoms. 
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Nonetheless, these innovations must be carefully validated, addressing ethical challenges such as 
privacy, algorithmic bias, and patient acceptance before widespread adoption. 

7. Conclusion 

Urinary incontinence in women is a multifactorial condition shaped by a complex interplay of 
demographic, obstetric, gynecological, lifestyle, medical, hormonal, psychosocial, and 
environmental factors. Age, parity, mode of delivery, obesity, chronic comorbidities, and estrogen 
deficiency emerge as some of the most consistent and well-established determinants. The 
cumulative effect of these risk factors not only increases susceptibility but also influences the type 
and severity of incontinence, underscoring the need for a holistic understanding of disease 
etiology. 

Early recognition and proactive preventive strategies remain pivotal in mitigating the individual 
and societal burden of UI. Lifestyle modifications such as weight management, pelvic floor muscle 
training, and healthy behavioral practices have demonstrated tangible benefits. Similarly, 
optimized obstetric care, timely screening, patient education, and accessible healthcare services 
can delay progression and enhance quality of life. These interventions, when systematically 
embedded within healthcare frameworks, offer cost-effective solutions for reducing prevalence 
and long-term complications. 

Looking ahead, addressing the research gaps requires coordinated interdisciplinary collaboration 
that integrates epidemiology, molecular biology, digital health, and public health policy. Future 
work must focus on inclusive and longitudinal studies, genetic and biomarker exploration, and the 
responsible use of artificial intelligence for predictive risk assessment. Equally vital is the 
implementation of public health initiatives aimed at raising awareness, reducing stigma, and 
empowering women to seek care. By aligning clinical practice with research innovations and 
policy support, it is possible to move toward a future where urinary incontinence is recognized 
early, managed effectively, and prevented at a population level. 
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