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Abstract

OBJECTIVE: To understand variation in prevalence of urinary incontinence (UI) and risk factors, given different definitions.

METHODS: The National Health and Nutrition Examination Survey 2001–2002 data on UI were used. Prevalence, severity, and associated risk factors of stress, urge, mixed, and any UI were estimated in 2,875 adult women. Severe UI was defined as incontinence a few times or more per week. Moderate UI was defined as an incontinence frequency of a few times per month only, and mild UI was defined as incontinence frequency of a few times per year only. Odds ratios for the association of potential risk factors were examined in a logistic regression model.

RESULTS: The overall prevalence of stress, urge, mixed, and any UI was 23.7%, 9.9%, 14.5%, and 49.2%, respectively. Prevalence of stress UI peaked at the fifth decade. Prevalence of urge and mixed UI increased with age. The largest number of risk factors and the strongest associations were found with severe UI. Age, ethnic background, and weight were significant risk factors common to all UI severity levels. Although parity and hysterectomy were risk factors for moderate and severe UI, they were not for mild UI.

CONCLUSION: Prevalence of UI varies substantially by type and case definition. The stronger associations of known risk factors with severe UI and the lack of risk factors with lesser UI severity types suggest that severe UI includes primarily clinically significant cases, whereas mild UI represents transient or nonpathologic states that may not be clinically significant.

LEVEL OF EVIDENCE: III

Urinary incontinence (UI) is a common chronic condition that affects people of all ages.1–4 Although UI increases with age, its prevalence varies widely. The median prevalence of any UI in women across 35 studies was 27.6% (with a range of 4.8–58.4%).5 Even when one accounts for differences in age distribution among studies by comparing studies with similar age groups, there is substantial variation in prevalence estimates.5,6 Although the case definition varies by study to some degree, it is difficult to separate the effect of the definition itself from other factors such as sample selection method, data collection technique, wording of questions, and other factors that could influence the prevalence of UI.6 Hence, it is difficult to fully understand how the case definition influences estimates of prevalence.

One way to understand the influence of case definition is to examine variation in UI prevalence in a single study by case definition while holding constant other factors such as type of UI and common risk factors. It is known that stress UI (loss of urine with cough, sneeze, lifting, or activity) and urge UI (loss of urine with a sudden urge to urinate that is difficult to defer) occur alone and together in an approximate 5:1:3 ratio among women.3,5,7 This ratio, however, differs by age, race, and other risk factors.

In women, common factors associated with UI include childbearing, age, body mass index, previous hysterectomy, and other comorbidities.8 Most prevalence studies report on the relationship between risk factors and any UI without providing information on variation in risk factors by subtypes of UI.9,10 However, stress and urge UI have different pathophysiologies and degrees of severity and, thus, potentially different predisposing risk factors.11 The goal of this study is to estimate variation in prevalence and risk factors by type and severity of UI, using data from the National Health and Nutrition Examination Survey (NHANES) 2001–2002.
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MATERIALS AND METHODS

The National Health and Nutrition Examination Survey is a national survey of a representative sample of the U.S. population and comprises two parts: the home interview and the health examination. During the home interview, participants are asked questions about health status, disease history, and diet. The National Health and Nutrition Examination Survey, funded by the Centers for Disease Control and Prevention, releases public use data updates every 2 years.12 Hence, institutional review board approval was not needed. Every 2-year cycle includes a nationally representative sample. Single counties are used as sampling units, and small counties are combined. Within the individual counties, a group of households is selected. Demographic characteristics of the households are screened, and a representative sample is selected from which one or more persons are interviewed.

In the 2001–2002 cycle, the interview included questions about different subtypes of UI (NHANES 2001–2002). Of the 11,039 participants, only individuals 20 years of age and older (ie, 2,536 males and 2,875 females) were asked the UI questions. The analysis herein is limited to the 2,577 of 2,875 (90%) of the females, 20 years of age and older, who had complete data available. The NHANES survey included questions relevant to defining UI and related subtypes. The questions were as follows:

 1. “During the past 12 months, have you leaked or lost control of even a small amount of urine with an activity like coughing, lifting, or exercise?”

 2. “During the past 12 months, have you leaked or lost control of even a small amount of urine with an urge or pressure to urinate and you couldn’t get to the toilet fast enough?”

 3. “During the past 12 months, have you leaked or lost control of even a small amount of urine without an activity like coughing, lifting, or exercise or an urge to urinate?”




Participants who answered in the affirmative to any one question were subsequently asked how often the particular type of UI occurred (ie, “every day,” “a few times a week,” “a few times a month,” or “a few times a year”).

Prevalence of UI was estimated by using the following case definition: Stress UI was defined as an affirmative response to question 1 only, and urge UI was defined as an affirmative response to question 2 only. Mixed UI was defined as affirmative response to questions 1 and 2, and any UI was defined as affirmative response to one or more of the above three UI questions. Severe UI was defined as incontinence daily or a few times per week. Moderate and mild UI were defined as incontinence a few times per month and a few times per year, respectively. Severity of UI was defined solely based on frequency. The NHANES questionnaire did not include questions related to amount of urine lost in incontinent individuals.

Covariates considered in the analysis to explain variation in prevalence included age (20–29, 30–39, … 70–79, 80+), body mass index (BMI less than 18.5 kg/m2 [underweight], BMI=18.5–24 kg/m2 [normal], BMI=25–29 kg/m2 [overweight], BMI greater than or equal to 30 kg/m2 [obese]), ethnicity (white, black, Hispanic, other), underlying diseases using individual binary covariates (diabetes, asthma, arthritis, congestive heart failure, stroke, thyroid disease), parity (nulliparous [0], parous [one or more deliveries]), previous hysterectomy, hormone replacement (any, none), and smoking (not at all, some days, every day).

Data analysis was performed with a SAS 8.01 (SAS Institute, Inc., Cary, NC). Analysis of covariates was done separately for severe, moderate, and mild UI. This was done for all four types of UI (stress, urge, mixed, and any). Univariable correlations between UI status and the covariates were examined with the χ2 test for categorical variables and the t test for continuous variables. To compare adjusted estimates between incontinence severity and types, multivariate models were adjusted for all predictor variables. Crude and adjusted odds ratios (and 95% confidence intervals) were calculated with a survey logistic model (proc surveylogistic in SAS). Because the NHANES sample is not proportionally allocated to the sampling strata, sample weights provided by the Centers for Disease Control and Prevention were used. Additionally, sampling errors were calculated after accounting for survey stratum and primary sampling unit. Categorical and continuous versions of variables were examined when applicable.

Because the sample size was limited to available data, post hoc power analysis was conducted to determine the detectable prevalence ratios, which depend on the prevalence of urinary incontinence and the prevalence of the risk factors. This study had 80% power to detect prevalence ratios between 1.3 (when prevalence of urinary incontinence and risk factor were relatively large) and 4.0 (when prevalence of urinary incontinence and risk factor were relatively small).
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RESULTS

Demographic characteristics as well as UI subtype and severity levels are shown in Table 1. The NHANES 20+ female sample consisted of 55% white, 18% black, 24% Hispanic, and 3% other, with a mean and median age of 51 and 48 years, respectively. A total of 33% had a normal BMI or were underweight, 32% were overweight, and 34% were obese. Twenty-four percent had a high school education, 30% had less than a high school education, and 46% had more than a high school education. The overall prevalence of the remaining risk factors was diabetes (10%), asthma (11%), arthritis (30%), congestive heart failure (3%), stroke (4%), thyroid problem (13%), parity (84%), hysterectomy (36%), hormones (33%), and smoking (45%). The overall prevalence of stress, urge, mixed, and any UI was 23.7%, 9.9%, 14.5%, and 49.2%, respectively, when all degrees (mild, moderate, and severe) of incontinence severity were included. Mild UI was the most common severity level in women with stress-only or urge-only incontinence. On the other hand, most women with mixed UI had severe disease (Table 1). Figures 1 through 4 represent the prevalence of stress, urge, mixed, and any UI, respectively, across all age groups and broken down into the mild, moderate, and severe categories.

[image: Table 1]Table 1. Demographic and Urinary Incontinence Characteristics of Participants



[image: Fig. 1]Fig. 1. Prevalence of stress urinary incontinence by age and severity.Minassian. Urinary Incontinence in Women. Obstet Gynecol 2008.
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[image: Fig. 4]Fig. 4. Prevalence of any urinary incontinence by age and severity.Minassian. Urinary Incontinence in Women. Obstet Gynecol 2008.



For mild UI, risk factor analysis showed that age was a significant independent risk factor for stress, urge, and any UI. White women had a higher prevalence of all types of UI compared with blacks and a higher prevalence of mixed UI compared with Hispanics. Other significant risk factors included BMI for mixed and any UI, thyroid problem for stress UI, and smoking for any UI. History of diabetes and stroke were protective for stress UI (Table 2). Age was a significant risk factor for moderate and severe UI across all types. Additionally, for moderate UI, BMI and white ethnicity were risk factors for stress, mixed, any UI but not for urge UI. Other risk factors included parity for stress and any UI and previous hysterectomy and thyroid problem for mixed UI. History of asthma was protective against urge UI (Table 3). Finally, for severe UI, BMI and previous hysterectomy were risk factors across all types of UI, except urge UI. White women had a higher prevalence of stress and any UI compared with blacks and Hispanics. Parity was a risk factor for stress and any UI, arthritis was a risk factor across all types except stress UI, and thyroid problem was a risk factor for mixed UI (Table 4).
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DISCUSSION

Urinary incontinence remains a prevalent condition that affects women of all ages. Although the prevalence of any UI typically increases with age, this trend varies according to type of UI. In this study, prevalence of stress UI peaked in the fifth decade of life and gradually decreased with older age. Prevalence of urge UI showed a small peak in the fourth decade followed by a slight decline in the fifth decade, and then trended up with age. In contrast, prevalence of mixed UI showed a gradual increase throughout life. These trends in prevalence across decades of life are in agreement with other large population-based epidemiologic studies.3,4,6,13,14

However, actual prevalence estimates vary from one study to another. One major reason for this variation is the way UI is defined (“do you leak urine now?” or “during the last 12 months, have you lost control of your urine?”) as well as frequency of UI episodes (one or more episodes over the past 12 months, three or more episodes over the last month, several times per week, daily, and others).5,7 The more restrictive the question is, the less prevalent cases are captured. Moreover, it has been shown that the answer to the same question of UI may vary based on the way the problem is presented to the patient.15

In the Norwegian EPINCONT (Epidemiology of Incontinence in the County of Nord-Trøndelag) study, cases were defined as presently having UI.3 Their definition was more restrictive than the NHANES definition of any urine loss in the past 12 months because it does not capture those who may have been incontinent in the past year but are currently on medical treatment or had surgical correction and thus are no longer incontinent. As such, the EPINCONT prevalence of UI of 25% (13% stress UI, 3% urge UI, and 9% mixed UI) was lower than our findings.3 In another population-based study in the United States, in which UI was defined as loss of urine at least once per month, the prevalence of UI was shown to be 45%.9 Case definitions also vary across studies according to severity of UI. Studies distinguishing between mild, moderate, or severe UI using a validated severity index16 have demonstrated that, in general, mild and/or moderate UI are more prevalent in the younger age groups, whereas severe UI becomes more prevalent in later years.3,9 Similar trends were observed in our study. However, this generalization did not hold true when each subtype of UI was analyzed separately. Mild UI was the most common severity type in stress and urge UI, severe UI was the most common severity type in mixed and any UI, and moderate UI was somewhere in between for all types.

There are at least two interpretations (neither of which is exclusive) for the variation in prevalence ratios by case severity. First, the underlying stress and urge pathophysiology independently contribute to overall severity of UI. That is, if only one or the other condition is present, UI will tend toward a mild state rather than a severe state when both are present together. We do not know if mild UI is a transient nonpathologic phenomenon or a precursor of moderate and severe UI. Second, variation could represent nondifferential misclassification. Specifically, the false-positive and false-negative case rates could differ by severity. The false-positive rate could be higher for a loose definition of UI (loss of urine in the past 12 months). On the other hand, a more stringent definition could lead to a higher false-negative rate. Therefore, caseness may be linked not only to the type of UI, but also to its severity. In one study, when survey questions were compared with the clinical diagnosis made by a gynecologist after bladder testing, stress UI was underreported, and mixed UI was overreported, whereas urge UI remained unchanged.17

The most frequent and strongest risk factor associations were observed for severe UI subtypes as compared with mild or moderate UI. Age was as an independent risk factor across most types and severities of UI. In addition, adjusted prevalence ratios were generally weak or absent for mild UI in the various age groups. Age was a much more robust predictor for mixed and any UI in cases of severe UI as compared with moderate UI, although the opposite was true for stress and urge UI. This seemingly paradoxical pattern may be the product of disease progression. As individuals age, they are more likely to have both stress and urge UI coexisting together. Consequently, mixed UI is more likely to be expressed as a severe condition.

Compared with blacks and Hispanics, white women were at a significantly higher risk of having UI of any severity (primarily stress, mixed, or any UI). These findings agree with the work of other investigators who have shown that being black is generally protective against UI, in particular stress UI.9,18–20 Some studies show that blacks are at a higher risk of having urge UI.18–20 Our data did not confirm these findings, possibly due to small numbers in the urge UI group. For mild UI, other risk factors included thyroid problem for stress UI, BMI for mixed and any UI, and smoking for any UI. These could be chance associations as it is expected to have a 5–10% chance occurrence of significance when in fact there is no real association. This suggests that, at least for risk factors, mild UI may not be much different from no incontinence.

Body mass index was a risk factor for all types (except urge UI) of moderate and severe UI. In the large Norwegian population study, BMI was strongly correlated with severe UI.10 Parity was another risk factor for moderate and severe stress and any UI. Most investigators agree that the effect of pregnancy and delivery is to weaken the pelvic floor support structures, which in turn leads to increased prevalence of stress UI.11 Hormone replacement therapy, asthma, congestive heart failure, stroke, and diabetes have been identified in other studies as risk factors for UI,5,8,9,21,22 but they failed to show any significance in our study. In fact, stroke was protective for mild stress UI. One explanation could be that women with stroke are less mobile and hence are less prone to activities that lead to stress UI. It is not clear why diabetes was a protective factor for mild stress and any UI. Although it also appears that asthma is a protective factor for moderate urge UI, the wide range of 95% confidence intervals indicates that this may simply be a chance occurrence.

Arthritis was a risk factor for severe urge, mixed, and any UI. Arthritis patients usually have mobility problems and may have difficulty getting to the bathroom on time. Hysterectomy is reported as a risk factor for UI in some studies and not others.5 In our study, previous hysterectomy was an independent risk factor for moderate mixed UI and severe stress, mixed, and any UI. Finally, history of thyroid problems was an independent risk factor for moderate and severe mixed UI. This was an incidental finding in the NHANES data analysis, and it has not been reported in prior studies to be associated with UI. Because hypothyroidism is much more common than hyperthyroidism, one would assume that UI is associated with the former. This interaction needs further research to understand the underlying pathophysiology of UI in women with thyroid problems.

Based on these findings, it is not clear if mild UI represents a pathophysiologic precursor state of more severe forms of UI. Longitudinal data would be required to determine if mild UI is a transient condition or a true precursor of progression to a more severe state. Hence, including all levels of severity as cases for clinically significant UI has a “dampening” effect on the association between prevalence of UI and its risk factors. Women designated as having mild UI and some with moderate UI may be more likely false-positive cases. The optimal case definition would require a threshold below the severe group used in this study, but greater than the mild UI criteria. Additionally, a valid case definition may need to include not only the frequency of urine loss but an estimate of the amount of urine loss as well.16 Unfortunately, the NHANES questionnaire did not include questions related to amount of urine lost in incontinent individuals.

A limitation of the NHANES data are that the definition of any loss of urine in the past 12 months does not necessarily mean that an individual is presently complaining of or bothered by symptoms of UI. Also, the cutoffs for UI severity were based on the authors’ judgment of what is clinically relevant, and they need to be validated. Another weakness is that our study is a cross-sectional analysis with no follow-up data available. It is well established that UI is a dynamic condition whereby significant incidence rates are associated with equally significant remission rates.23,24 Finally, some UI subtype sample sizes were relatively small (eg, mild mixed UI [n=47] and moderate urge UI [n=58]). Hence, making a good estimate for rare outcomes would be difficult, but it is the best one can do with the existing data.

Despite these weaknesses, we believe that the NHANES data present the best available estimates of the true national prevalence of UI and its subtypes in women over the age of 20. Another unique feature of this study is that it demonstrates how risk factors of UI vary based on its definition and severity level. In summary, UI remains a highly prevalent health condition and is associated with several risk factors that vary based on the case definition. The ultimate validation of criteria will require longitudinal studies that will allow investigators to refer back to baseline criteria to distinguish a true-positive or persistent case from a false-positive or transitional case.
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Table 2. Crude and Adjusted Risk Of Having Mild Stress, Urge, Mixed, and Any Urinary Incontinence

Compared With No Incontinence

Stress Only Urge Only Mixed Any
Number with mild Ul 250 103 47 408
Number in continent 1,308 1,308 1,308 1,308
group
Crude  Adjusted OR ~ Crude  Adjusted OR ~ Crude  Adjusted OR  Crude  Adjusted OR
Predictor OR (95% CI)* OR (95% CI)* OR (95% C* OR (95% Ch*
9 versus 20-29 212 1.95 (0.81-4.67) 1.69 2.19 122 (0.34-4.38) 198

40-49 versus 20-29 1.08 so (1.98-6. 55) 2.02 402 182 (0.20-11.3)  3.29

50-59 versus 20-29 333 63 (1 ) 341 488( 64-14.5) 4.12 168 (0.39-7.28)

60-69 versus 20-29 1.60 1 28 (0.5 ) 095 132(0.25-7.00) 224 0.79 (0.14-4.58)

70-79 versus 20-29 2,06 182 (( ) 250 349 (111-10.9) 110 029 (0.04-2.22)

80+ versus 20-29 105 108 (0.30-3.82) L14 190 (0.50-7.14) 140 155 (0.23-10.3)
Ethnicity

Black versus white 028  030(0.16-0.56) 046  0.46(0.24-0.89) 038  027(0.13-0.56) 031 031 (0.19-0.50)

Hispanic versus white ~ 0.64  0.67 (0.33-1.37) 142 152 (0.53-4.36) 032 028(0.13-0.59) 074  0.78(0.37-1.63)
Excessive BMI

Obese versus normal 0.88 123 137(0.73-2.55) 278 3.65 (1.45-9.18) 110 127 (0.93-1.73)

Overweight versus 118 193 1.87 (0.89-3.92) 156 178 (0.51-6.22) 137 150 (1.12-1.99)

normal
Diabetes 036 038(019-077) 065 0.52(021-125) 044 0.42(0.22-0.79)
Asthma 083 0.82 078 070 (0.37-1.34) 080 0.7 (0.49-1.20)
Arthritis 094 0.87 141 132 (0.69-2.50)  2.00 117 L11(C )
CHF 0.64 145 (0.4 026 0.24 (0.02-2.90) 162 065 0.91(0.3 )
Stroke 037 0.27(0.10-0.71 116 126 (0.27-5.96) 3.2 094 0.83(0.20-2.34)
Thyroid problem 1.97 099 0.96 (0.64-1.44) 182 161 1.40 (0.89-2.20)
Parity (one or more 163 129 100 (0.44-2.26) 7.60 164 132 (0.93-1.87)
deliveries)

Hysterectomy 110 149 175 (0.99-3.09) 165 122 123 (0.88-1.72)
Hormones 5 110 0.72(0.32-1.61) 190 136 0.92(0.65-1.32)
Smoking 1.56 2.06 184(0.91-3.72) 192 195 (0.6 173 1.54 (1.07-2.21)

UI, urinary incontinence; CI, confidence interval; BMI, body mass index; CHF, congestive heart failure.

Bold type indicates statistically significant values.

* The adjusted odds ratios were estimated from a multivariate model with all predictors listed in the table included as covariates.
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Table 1. Demographic and Urinary Incontinence Characteristics ot Participants

Control Stress Only Urge Only Mixed Other Total

Sample Size n=1,308 n=610 n=254 n=373 n=32 n=2,577
Severity

None 1,308 (100) 0(0) 0(0) 0(0) 0(0) 1,308 (51)

Mild 0(0) 250 (41) 103 (41) 47 (13) 8(25) 408 (16)

Moderate 0(0) 139 (23) 58 (23) 114 (31) 11 (34) 322 (12)

Severe 0(0) 221 (36) 93 (37) 212 (57) 13 (41) 539 (21)
Age (y) 45.9+20.0 51.1x17.4 57.9%20.5 62.8+17.2 47.6+21.9 50.8+20.1
Ethnicity

White 639 (49) 381 (62) 131 (52) 237 (64) 18 (56) 1,406 (55)

Black 305 (23) 55(9) 51 (20) 54 (14) 5(16) 470 (18)

Hispanic 314 (24) 157 (26) 64 (25) 74 (20) 9 (28) 618 (24)

Other 50 (4) 17 (3) 8(3) 8(2) 0(0) 83(3)
BMI (kg/m?) 27.7+6.7 29.3+6.7 29.0+6.6 30.1£6.9 29.2+8.1 28.6+6.8

BMI, body mass index.

Data are expressed as n (%) and mean*standard deviation.
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