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Trends and Prevalence of Nocturia Among US Adults, 2005-2016


ABSTRACT (250/250)



Purpose:Increased nocturia episodes can be a clinical marker of poor health status. The present study aimed to evaluate patterns and temporal trends in nocturia and sociodemographic and lifestyle correlates in the US population.

Methods:Participants, aged 20 years or older, were included in this repeated cross-sectional study. The National Health and Nutrition Examination Survey from 2005 to 2016 was used. Participants were asked “During the past 30 days, how many times per night did you most typically get up to urinate, from the time you went to bed at night until the time you got up in the morning?”.  Individuals were categorized as either ≥ 1 nocturia episode or ≥ 2 nocturia episodes per night.

Results:The estimated prevalence of ≥ 1 nocturia was high among men (20-39 years, 56.8%; 40-59 years,70.2%; ≥ 60 years,82.7%) and women (20-39 years, 68.9%; 40-59 years, 74.3%; ≥ 60 years, 84.7%), particularly in Non-Hispanic-blacks. From 2005-2016, the trends in prevalence of ≥ 1 nocturia increased for the age groups 20-39 and 40-59 years among men (p<0.001 and p=0.001, respectively) and women 20-39 and 40-59 years (p<0.001 and p=0.032, respectively), but a stable trend was observed among men and women who were 60 years and older (p=0.814, and p=0.64, respectively). A significant increasing trend of ≥2 nocturia episodes was observed among men only aged 40 to 59 years (p=0.007).


Conclusions:From 2005 through 2016, the secular trend in the frequency of nocturia increased in both men and women in general, which was significant under the age of 60 years, particularly in Non-Hispanic-blacks. 



Keywords: nocturia; trend; United States; NHANES










     INTRODUCTION

    Persistent lower urinary tract symptoms (LUTS) significantly reduce quality of life in men and women of all ages [1]. Nocturia is defined as a person waking up and urinating one or more times per night, regardless of poor sleep [2]. Although at least one voiding episode is sufficient for the definition of nocturia, two and more episodes of nocturia have been shown to be associated with more adverse clinical outcomes [3]. For example, according to the data from The National Health and Nutrition Examination Survey (NHANES), the prevalence of those with nocturia of 2 or more voiding episodes overnight is 15.5% for males and 20.9% for females, and importantly mortality rises with increased frequency of nocturia [4]. Moreover, this association between nocturia and mortality was found to be stronger in young adults than in older adults [4]. Another study conducted in only older women revealed that ≥2 nocturia episodes per night was associated with recurrent falls, polypharmacy, insomnia, decreased walking speed, while ≥3 nocturia was found to be associated with decreased Instrumental Activities of Daily Living and ≥ 4 nocturia was related to frailty [3]. In another study, 3 or more nocturia episodes were associated with mortality in older men [5]. Similar studies also suggest that nocturia may be an indicator of poor health rather than a simple LUTS.

 Nocturia is a multifactorial condition. In addition to changes in the age-related urinary system,       biochemical changes such as decreased melatonin secretion and increased plasma natriuretic peptide levels cause nocturia [6,7]. On the other hand, nocturia is also associated with several modifiable or treatable risk factors such as lifestyle factors (drinking less water at night, reducing coffee consumption), obstructive sleep apnea, hypertension, diabetes mellitus, and medications (e.g., diuretics, calcium channel blockers) [6]. When lifestyle interventions, and the optimal treatments of underlying diseases (improving diabetes mellitus and metabolic syndrome control), are applied, clinicians may reduce not only nocturia episodes per night, but also many negative outcomes related to nocturia. 
 
 Therefore, it is important to examine in detail the contemporary prevalence of nocturia and the secular trend over time to provide information about the general health status of the societies and developing appropriate management strategies. The aim of this study was to investigate the frequency trends of nocturia in the United States between 2005 and 2016 by using NHANES data according to different age groups.

 METHOD

Study design

NHANES is nationally representative series of surveys and physical examinations conducted by CDC (Centers for Disease Control and Prevention). It was designed to evaluate the health and nutritional status of adults and children in the United States and was approved by the NCHS (National Center for Health Statistics) Ethics Review Board. Additional written consent was provided by each participant. Between 2005 and 2016 NHANES collected information on several urological health outcomes, including nocturia issues. We combined datasets on sociodemographic characteristics, weight and height, lifestyle factors, and kidney functions among adults aged 20 years and above from 6 consecutive NHANES 2-year cycles, from 2005-2006 to 2015-2016, with available information on nocturia.

Variable definitions

Our main outcome, nocturia, was defined based on the urinary symptoms questionnaire. The question, “During the past 30 days, how many times per night did you most typically get up to urinate, from the time you went to bed at night until the time you got up in the morning?” was used. Individuals were either categorized as one or more or two or more nocturia episodes per night. 

Leisure-time physical activity was defined by having any moderate or vigorous physical activity during leisure time. Participants also answered the question “How often {do you/does SP} have urinary leakage?”. Urinary leakage was defined as a binary variable if they have urinary leakage a few times a month or more.

Statistical Analysis

Statistical analysis was performed with SAS, version 9.4 and STATA, version 16. All analyses considered sample weights, strata and cluster design variables to account for the complex NHANES design as guided by the NCHS and to make the sample representative of the United States Census civilian noninstitutionalized population. Tests of significance were performed with the t-test for continuous variables and the chi-square test for categorical variables. Weighted estimated prevalence and 95% CI of outcome variables were calculated by gender, age groups and year cycles. Crude linear trends were assessed using linear regression models while treating survey cycle as a continuous variable. Both coefficients and 95% CI were reported. Moreover, trends of nocturia among men and women stratified by race/ethnicity groups were visually illustrated.
 
Multivariable logistic regression were used to calculate the odds ratios (ORs) and 95% CI of independent variables against outcome variables. Multivariable-adjusted logistic regression, mentioned above, was used to evaluate linear trends and potential correlates. The P-value for the statistical tests were 2-sided with statistically significant considered as p<0.05. 

IRB Approval

All NHANES protocols were approved by National Center for Health Statistics. All participants provided signed consent forms.


RESULTS

After excluding participants without information on nocturia, a total of 24800 individuals aged 20 years and older were included in present analysis, including 11438 men and 13362 women. Table 1 shows the characteristics of the study population in 2015-2016. 


≥ 1 nocturia episode per night

In the 2015-2016 cycle, 56.8% of men aged between 20 to 39 years reported urinating one or more than one time per night (95% CI 52.4% to 61.2%) (Table 2). The estimated prevalence was 70.2% (95% CI 65.5% to 74.9) among men who aged between 40-59 years and 82.7% (77.9% to 87.6%) among those 60 years or older. Compared with the 2005-2006 cycle, the 2015-2016 estimated prevalence was higher in all three age groups. Among men aged 20-39 and 40-59 years, the estimated prevalence increased by 14.9% (95% CI 9.5% to 20.4%) and 9.6% (95% CI 3.5% to 15.7%) respectively. We also observed a statistically significant increasing trend for those two age groups among men (p<0.001; p=0.001). However, a stable trend was observed among men who were 60 years and older (p=0.814). For women, among those aged 20 to 39 years, the estimated prevalence was 68.9% (95% CI 63.9% to 73.8%). Among those aged 40-59 years, the estimated prevalence was 74.3% (95% CI 69.8% to 78.8%) and the estimated prevalence was 84.7% (95% CI 81.1% to 88.3%) among those aged 60 years and older. Similar to men, we observed an increasing trend from 2005-2006 to 2015-2016 for women aged 20-39 (p<0.001) and 40-59 (p=0.032) and a steady trend for women who were 60 years and older (p=0.64). 

From the result from multivariable weighted logistic regression, we observed significantly higher prevalence in both men and women among non-Hispanic black, obese and people with urinary incontinence (Table 3). Compared to non-Hispanic-white, the OR for non-Hispanic black men was 1.50 (95% CI 1.37 to 1.64); and for non-Hispanic black women, 1.94 (95% CI 1.72 to 2.20). Among all three race/ethnicity groups, non-Hispanic black had the highest estimated prevalence over time (Figure 1). Compared to people with BMI less than 25 kg/m2, the OR for obese men was 1.24 (95% CI 1.10 to 1.41) and for obese women 1.35 (95% CI 1.22 to 1.50). Men with urinary incontinence had 5.61 times higher odds (95% CI 4.45 to 7.07) of urinating one or more times per night compared to men without urinary Incontinence. The same odds was 2.54 times (95% CI 2.29 to 2.83) in women with urinary Incontinence compared to women without. Moreover, family poverty ratio and educational attainment were negatively associated with urinating one or more times per night. It was observed that, as the ratio of annual household income of poverty went up, the OR went down (p<0.001). Similarly, the OR went down as education level went up (p<0.001).

≥ 2 nocturia episode per night

In the 2015-2016 cycle, 24.3% (95% CI 19.6% to 28.9%) of men aged 20-39 years, 34.2% (95% CI 30.8% to 37.5%) of men aged 40-59 and 51.5% (95% CI 43.0% to 59.9%) of men aged 60 years and older reported urinating two or more times per night. For women, 33.6% (95% CI 28.0% to 39.1%) of those aged 20-39, 37.0% (95% CI 31.4% to 42.6%) of those aged 40-59 and 45.4% (95% CI 40.3% to 50.4%) of those aged 60 years and older reported urinating two or more times per night. A significant increasing trend was observed among men aged 40 to 59 years old (p=0.007) and an 8.4% (95% CI 3.6% to 13.3%) increase from 2005-2006 to 2015-2016 cycle was observed. In addition, a marginally significant increasing trend was observed among women in the same age group (p=0.06) and there was a 3.2% (95% CI -3.4% to 9.7%) increase since 2005-2006 cycle. In contrast, a significant decreasing trend was observed for women who were 60 years and older (p=0.032) and the difference between 2005-2006 and 2015-2016 cycle was -5.6% (95% CI- 1.6% to 0.5%). 

Similarly, after multivariable adjustment, significantly higher prevalence of urinating two and more times per night was observed in both men and women among non-Hispanic black, Hispanic, obese and people with urinary incontinence. Compared to non-Hispanic-white, the OR for non-Hispanic black men was 1.73 (95% CI 1.53-1.96); for non-Hispanic black women, 2.36 (95% CI 2.13 to 2.61); for Hispanic men 1.12 (95% CI 1.00 to 1.25) and for Hispanic women, 1.19 (95% CI 1.05 to 1.34). Compared to people with BMI less than 25 kg/m2, the OR for obese men was 1.25 (95% CI 1.08 to 1.45) and for obese women was 1.18 (95% CI 1.05 to 1.31). The OR for men with urinary incontinence was 10.5 (95% CI 8.87 to 12.6) and 4.01 (95% CI 3.60 to 4.47) for men without. Physically active participants were less likely to have ≥ 2 nocturia episode per night compared with inactive participants (OR: men, 0.86 95 % CI [0.78 to 0.96]; women, 0.80 95% CI [0.74 to 0.88]). Family poverty ratio and education attainment were both negatively associated with urinating two or more times per night (both p<0.001). 


DISCUSSION

In this study using NHANES 2005-2016 data, the prevalence of participants without nocturia was higher in men, whereas the ratio of those with nocturia ≥1 or ≥2 times was higher in women and Non-Hispanic blacks. Moreover, that the prevalence of nocturia increased with age, family poverty ratio, and weight and decreased with increased education level. In addition, from 2005 to 2016, the secular trend in the prevalence of ≥1 nocturia episode increased in both men and women in general, which was significant among those under the age of 60 years, particularly in Non-Hispanic white and Hispanics. Finally, the prevalence of ≥2 nocturia episodes tended to increase only in men aged 40-59 years.

The prevalence of LUTS is very high in the United States as in the rest of the world, and the incidence is increasing exponentially, especially in adults after the age of 40 years. These symptoms not only cause a decrease in quality of life, but also increase morbidity. Therefore, the annual health expenditure due to LUTS in the US is estimated at $ 4 billion [8]. Nocturia is one of the most important economic burdens of urinary system symptoms. In Europe in 2014, health expenditure caused by nocturia-related hip fractures is estimated at € 1.0 billion. In addition, nocturia has been reported to indirectly cause a cost of about € 29.0 billion, leading to reduced work productivity [9]. In the United States, annual direct costs resulting from nocturia-related falls were estimated at around $ 1.5 billion and the indirect costs were estimated at $ 61 billion in 2014 [9]. In the present study, it is important in many ways that ≥ 1 nocturia episode in individuals under 60 years of age, and ≥2 nocturia episodes in men between 40-59 years of age were on an upward trend between 2005 and 2016. First, the increase in the frequency of nocturia in these age groups may lead to an increase in health expenditures by reducing the productivity of the people who are actively working [9]. Second, a population-based epidemiologic study demonstrated a significant association between nocturia and depression in both men and women, which was  stronger in those <50 years of age [10]. This suggests that in the US, nocturia should be considered in the prevention of depression and negative outcomes due to depression, which is one of the most important and increasing health problems of today [11–13]. Third, in a study conducted using NHANES data to investigate the effect of nocturia on mortality risk, it was reported that ≥ 2 nocturia episodes increased the risk of mortality by 1.54 times in men and 1.28 times in women. However, interestingly, the magnitude of the nocturia and mortality association was greater in those younger than 65 years with attenuated associations in the 65 years or older age group. There was a significant trend in increased risk of death due to increased night void events [4].

Finally, according to NHANES data, the prevalence of obesity, hypertension, diabetes mellitus and sodium consumption has increased over the years. This may account for the upward trend of nocturia in the middle aged and younger aged groups, indicating that these cardiovascular risk factors are not being effectively controlled in the US [14–16].

In the present study, the prevalence of those who had nocturia for at least 1 time was more than 80% and the prevalence of those who had nocturia for at least 2 times was around 50%, but no change was observed in the nocturia prevalence trend in those ≥ 60 years of age. In fact, even if it seems that there is no increase in the nocturia trend over the age of 60, these rates are already very high, because serious complications such as nocturia-related hip fractures, falls and reduced functionality are more common in older subjects and often require hospitalization [9,17,18]. Importantly, the negative effect of nocturia on sleep outcomes seems to be stronger in adults over 65 years of age [19]. Moreover, a recent study has reported that older patients with ≥2 nocturia episodes are more likely to have geriatric syndromes such as frailty, polypharmacy, incontinence, falls, lower gait speed and lower functional capacity, which are high risk indicators for many adverse clinical events in  older adults [3]. Considering that even if there is no increase in the nocturia trend in those over the age of 60, the United States older population will be 88.5 million (20% of the total population) in 2050, it is clear evidence that nocturia and related complications will be more likely in the future [20]. 

One of the findings of our study was that nocturia was more common in non-Hispanic blacks is consistent with previous epidemiological studies [21]. Factors such as socioeconomic and educational status may account for some of these ethnic differences. However, Kupelian et al. found that nocturia was more common in non-Hispanic blacks even after adjusting for income and educational status [21]. Therefore, racial variations may also indicate potential genetic, lifestyle behaviors or socio-cultural factors in the aetiopathogenesis of nocturia. However, future studies are needed to clarify the issue.

The main strength of the present study was the use of a large, nationally representative dataset (NHANES), which allowed for the first time an accurate secular trend of the prevalence of nocturia among US adults over time. However, the present study has some limitations. First, this was a cross-sectional study. Second, the presence of nocturia was evaluated by using a validated question, but participants were not asked to complete the three-day frequency volume charts and nocturnal polyuria. Third, any validation scale, such as overactive bladder symptom score or bladder diary was not used for nocturia evaluation. Finally, confounding factors except for BMI, such as diabetes, benign prostatic hyperplasia, drugs used were not evaluated. 

In conclusion, frequent nocturia affects an important proportion of men and women of all ages in the United States and prevalence increases with age. Risk factors for nocturia include advanced age, non-Hispanic black race/ethnicity, increased family poverty ratio and weight, and low education level. During the period 2005-2016, the apparent continued increase in ≥1 nocturia episode prevalence in US adults under 60 years of age is concerning. Although there is no change in the nocturnal prevalence trend in those ≥ 60 years of age, the prevalence of those who have nocturia for at least 1 time was more than 80% and the prevalence of those who have nocturia for at least 2 times is around 50%. Future studies are needed to determine the reasons for these trends and high ratios. Because increased nocturia episodes can be a clinical marker of poor health status, nocturia assessment is very important for clinical practice; thus, evaluation of nocturia and nocturia frequency should be a part of patient’s assessment, and impactful strategies should be implemented to reduce nocturia episodes and improve its related negative outcomes.
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	Table 1. Characteristics of the US Adults ≥ 20 Years from the NHANES 2015-2016a

	 
	Gender
	P value

	 
	Men
	 
	Women
	

	No. 
	2747
	
	2972
	

	Weighted N
	112,732,652
	
	121,774,734
	

	Age, yrs
	47.3
	
	48.6
	.037

	Age group, %
	
	
	
	

	20-39 yrs
	37.3
	
	35.2
	.073

	40-59 yrs
	36.4
	
	35.4
	

	≥60 yrs
	26.4
	
	29.4
	

	Race/ethnicity, %
	
	
	
	

	Non-Hispanic white
	64.4
	
	63.4
	.010

	Non-Hispanic black
	10.5
	
	12.1
	

	Hispanic
	15.7
	
	14.9
	

	Other
	9.4
	
	9.6
	

	Family poverty ratio
	
	
	
	

	<1
	20.4
	
	22.6
	<.001

	1-<2
	17.8
	
	19.6
	

	2-<4
	25.2
	
	26.5
	

	≥4
	36.6
	
	31.3
	

	Educational attainment
	
	
	
	

	<High school (Grades 0–12)
	16.1
	
	13.0
	<.001

	 High school graduate/General Equivalency Diploma)
	22.0
	
	19.7
	

	>High school(Some college or above)
	62.0
	
	67.3
	

	Weight status, %
	
	
	
	

	<25 kg/m2
	25.1
	
	31.0
	<.001

	25-<30 kg/m2
	36.8
	
	27.4
	

	≥30 kg/m2
	38.1
	
	41.6
	

	Leisure-time physical activityb
	
	
	

	Active
	57.1
	
	53.3
	.06

	Urinary leakagec
	
	
	
	

	Frequent
	19.8
	
	38.9
	<.001

	Nocturia, times/night
	
	
	
	

	0
	35.5
	
	30.0
	.003

	1
	37.7
	
	42.4
	

	2
	15.8
	
	18.3
	

	3
	7.7
	
	7.3
	

	4
	1.9
	
	2.9
	

	≥5
	1.4
	 
	1.1
	

	a All estimates were weighted to be nationally representative. 

	b Leisure-time physical activity level was defined by engaging in no (inactive) or any (active) moderate or vigorous recreational physical activity over the past 30 days

	c Frequent urinary leakage was defined by urinary leaking more than a few times a week
d “P value for trend was only provided for ordinal variables.



	Table 2. Weighted Trends in Nocturia Among US Adults ≥ 20 Years, NHANES 2005-2016

	 
	Trends in Nocturia
	β (95% CI)
	P for Trend
	2015-2016 vs 2005-2006

	Age, y
	2005-2006
	2007-2008
	2009-2010
	2011-2012
	2013-2014
	2015-2016
	
	
	Difference (95% CI)

	Urinating ≥ 1 time/night, Weighted % (95% CI)
	
	
	

	Men
	
	
	
	
	
	
	
	
	

	20-39
	41.9
	44.9
	54
	50.1
	51.8
	56.8
	2.6
	<.001
	14.9

	
	(38.3 to 45.5)
	(39.2 to 50.6)
	(48.6 to 59.4)
	(46.6 to 53.5)
	(48.8 to 54.8)
	(52.4 to 61.2)
	(1.7 to 3.5)
	
	(9.5 to 20.4)

	40-59
	60.6
	64.2
	70.3
	70.9
	69.2
	70.2
	1.8
	0.001
	9.6

	
	(56.2 to 64.9)
	(58.5 to 69.9)
	(67.4 to 73.2)
	(63.9 to 77.9)
	(64.3 to 74.1)
	(65.5 to 74.9)
	(0.7 to 2.9)
	
	(3.5 to 15.7)

	≥60
	81.2
	83.7
	84.4
	81.6
	83.9
	82.7
	0.1
	0.814
	1.5

	
	(75.5 to 86.9)
	(81.2 to 86.1)
	(81.9 to 86.9)
	(77 to 86.2)
	(80.6 to 87.1)
	(77.9 to 87.6)
	(-0.9 to 1.2)
	
	(-5.7 to 8.6)

	Women
	
	
	
	
	
	
	
	
	

	20-39
	59.3
	57
	64.4
	65.3
	67.1
	68.9
	2.2
	<.001
	9.5

	
	(55.4 to 63.3)
	(50.5 to 63.5)
	(59.1 to 69.8)
	(61.3 to 69.2)
	(62.7 to 71.6)
	(63.9 to 73.8)
	(1.2 to 3.3)
	
	(3.5 to 15.5)

	40-59
	70.1
	70.2
	75.1
	76
	75.3
	74.3
	1.1
	.032
	4.2

	
	(65.1 to 75)
	(68.1 to 72.4)
	(70.7 to 79.6)
	(71.5 to 80.5)
	(72 to 78.6)
	(69.8 to 78.8)
	(0.1 to 2.0)
	
	(-2.2 to 10.6)

	≥60
	81.8
	83.3
	83
	83.2
	80.6
	84.7
	0.2
	.640
	2.9

	
	(77.1 to 86.5)
	(80.7 to 85.9)
	(80.9 to 85.2)
	(79 to 87.4)
	(77.5 to 83.7)
	(81.1 to 88.3)
	(-0.6 to 1.0)
	 
	(-2.7 to 8.5)

	Urinating ≥ 2 times/night, Weighted % (95% CI)
	
	
	

	Men
	
	
	
	
	
	
	
	
	

	20-39
	19.7
	20.6
	22.4
	20.5
	18.6
	24.3
	0.4
	.338
	4.6

	
	(16.1 to 23.3)
	(16.8 to 24.4)
	(19.2 to 25.6)
	(15.7 to 25.3)
	(14.9 to 22.3)
	(19.6 to 28.9)
	(-0.5 to 1.3)
	
	(-1.0 to 10.2)

	40-59
	25.7
	30.8
	28.9
	30.5
	31
	34.2
	1.3
	.007
	8.4

	
	(22 to 29.4)
	(25.3 to 36.2)
	(24.9 to 32.9)
	(25.6 to 35.4)
	(26.6 to 35.5)
	(30.8 to 37.5)
	(0.4 to 2.2)
	
	(3.6 to 13.3)

	≥60
	47.6
	53.1
	49.9
	45.9
	44.2
	51.5
	-0.3
	.719
	3.9

	
	(43.1 to 52)
	(49.3 to 56.9)
	(45.9 to 53.9)
	(40.6 to 51.1)
	(37.7 to 50.7)
	(43 to 59.9)
	(-1.8 to 1.2)
	
	(-5.3 to 13.1)

	Women
	
	
	
	
	
	
	
	
	

	20-39
	32
	28.8
	32.4
	34.5
	33.2
	33.6
	0.7
	.203
	1.5

	
	(28.7 to 35.3)
	(24.6 to 32.9)
	(28.9 to 35.9)
	(29.7 to 39.4)
	(28.8 to 37.7)
	(28 to 39.1)
	(-0.4 to 1.7)
	
	(-4.7 to 7.7)

	40-59
	33.8
	33.4
	35.6
	40.6
	38.9
	37
	1.1
	.060
	3.2

	
	(29.9 to 37.8)
	(29.3 to 37.6)
	(31.1 to 40.2)
	(36 to 45.2)
	(33.2 to 44.5)
	(31.4 to 42.6)
	(-0.1 to 2.2)
	
	(-3.4 to 9.7)

	≥60
	50.9
	46.8
	49.2
	43.8
	44.2
	45.4
	-1.1
	.032
	-5.6

	
	(47.1 to 54.7)
	(42.6 to 51.1)
	(46.8 to 51.6)
	(38.7 to 48.9)
	(39.0 to 49.5)
	(40.3 to 50.4)
	(-2.2 to -0.1)
	 
	(-11.6 to 0.5)




	Table 3. Weighted Logistic Regression Models of Nocturia, Adjusted for Sociodemographic and Lifestyle Characteristics, NHANES 2005-2016a

	
	Odds Ratio (95% CI)

	
	Nocturia≥ 2 times/night
	
	Nocturia≥ 1 time/night

	 
	Men
	 
	Women
	 
	Men
	 
	Women

	Age
	1.04 (1.03 to 1.04)
	1.01 (1.01 to 1.01)
	1.04 (1.04 to 1.04)
	1.02 (1.02 to 1.02)

	Race/ethnicity
	
	
	
	
	
	
	

	Non-Hispanic white
	1 [Reference]
	
	1 [Reference]
	
	1 [Reference]
	
	1 [Reference]

	Non-Hispanic black
	1.73 (1.53 to 1.96)
	2.36 (2.13 to 2.61)
	1.50 (1.37 to 1.64)
	1.94 (1.72 to 2.20)

	Hispanic
	1.12 (1.00 to 1.25)
	1.19 (1.05 to 1.34)
	0.97 (0.86 to 1.08)
	0.98 (0.87 to 1.11)

	Other
	0.98 (0.81 to 1.20)
	1.42 (1.21 to 1.68)
	1.00 (0.86 to 1.16)
	1.06 (0.89 to 1.27)

	Family poverty ratio
	
	
	
	
	
	
	

	<1
	1 [Reference]
	
	1 [Reference]
	
	1 [Reference]
	
	1 [Reference]

	1-<2
	0.73 (0.66 to 0.82)
	0.80 (0.72 to 0.90)
	0.86 (0.76 to 0.97)
	0.91 (0.79 to 1.06)

	2-<4
	0.62 (0.54 to 0.70)
	0.63 (0.56 to 0.70)
	0.76 (0.66 to 0.88)
	0.75 (0.66 to 0.85)

	≥4
	0.56 (0.50 to 0.64)
	0.55 (0.48 to 0.62)
	0.75 (0.65 to 0.86)
	0.80 (0.71 to 0.91)

	P for trend
	<.001
	
	<.001
	
	<.001
	
	<.001

	Educational attainment
	
	
	
	
	
	
	

	-<High school (Grades 0–12
	1 [Reference]
	
	1 [Reference]
	
	1 [Reference]
	
	1 [Reference]

	-High school graduate/General Equivalency Diploma)
	0.87 (0.76 to 0.99)
	0.77 (0.69 to 0.87)
	0.99 (0.87 to 1.12)
	0.84 (0.71 to 0.99)

	->High school(Some college or above)
	0.65 (0.57 to 0.75)
	0.63 (0.56 to 0.71)
	0.79 (0.69 to 0.91)
	0.75 (0.64 to 0.88)

	P for trend
	<.001
	
	<.001
	
	<.001
	
	.001

	Weight status, %
	
	
	
	
	
	
	

	<25 kg/m2
	1 [Reference]
	
	1 [Reference]
	
	1 [Reference]
	
	1 [Reference]

	25-<30 kg/m2
	1.03 (0.90 to 1.16)
	1.00 (0.89 to 1.13)
	1.03 (0.92 to 1.16)
	1.08 (0.97 to 1.21)

	≥30 kg/m2
	1.25 (1.08 to 1.45)
	1.18 (1.05 to 1.31)
	1.24 (1.10 to 1.41)
	1.35 (1.22 to 1.50)

	P for trend
	<.001
	
	<.001
	
	<.001
	
	<.001

	Leisure-time physical activityb
	
	
	
	
	
	

	Inactive
	1 [Reference]
	
	1 [Reference]
	
	1 [Reference]
	
	1 [Reference]

	Active
	0.86 (0.78 to 0.96)
	0.80 (0.74 to 0.88)
	1.00 (0.91 to 1.10)
	0.92 (0.84 to 1.01)

	Urinary leakagec
	
	
	
	
	
	
	

	No
	1 [Reference]
	
	1 [Reference]
	
	1 [Reference]
	
	1 [Reference]

	Frequent
	10.5 (8.77 to 12.6)
	4.01 (3.60 to 4.47)
	5.61 (4.45 to 7.07)
	2.54 (2.29 to 2.83)

	Cycle
	
	
	
	
	
	
	

	2005-2006
	1 [Reference]
	
	1 [Reference]
	
	1 [Reference]
	
	1 [Reference]

	2007-2008
	1.22 (0.98 to 1.51)
	0.80 (0.70 to 0.92)
	1.16 (0.93 to 1.43)
	0.93 (0.81 to 1.08)

	2009-2010
	1.19 (1.00 to 1.41)
	0.92 (0.82 to 1.04)
	1.57 (1.32 to 1.88)
	1.18 (0.99 to 1.41)

	2011-2012
	1.06 (0.87 to 1.30)
	0.93 (0.78 to 1.09)
	1.42 (1.14 to 1.78)
	1.20 (0.99 to 1.46)

	2013-2014
	1.09 (0.87 to 1.37)
	0.89 (0.78 to 1.02)
	1.53 (1.29 to 1.80)
	1.18 (1.00 to 1.39)

	2015-2016
	1.33 (1.07 to 1.66)
	0.91 (0.74 to 1.11)
	1.58 (1.34 to 1.85)
	1.29 (1.12 to 1.49)

	P for trend
	.16
	 
	.81
	 
	<.001
	 
	<.001

	a All estimates were weighted to be nationally representative.

	b Leisure-time physical activity level was defined by engaging in no (inactive) or any (active) moderate or vigorous recreational physical activity over the past 30 days

	c Frequent urinary leakage was defined by urinary leaking more than a few times a week




Figure 1. Weighted Trends in Nocturia Among the US adults ≥ 20 Years According to Race/ethnicity, NHANES 2005-2016
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