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Abstract

Background—Obesity and abdominal obesity are independently associated with morbidity and 

mortality. Physical activity attenuates these risks. We examined trends in obesity, abdominal 

obesity, physical activity, and caloric intake in U.S. adults from 1988 to 2010.

Methods—Univariate and multivariate analyses were performed using National Health and 

Nutrition Examination Survey (NHANES) data.

Results—Average body-mass index (BMI) increased by 0.37% (95% CI, 0.30-0.44%) per year 

in both women and men. Average waist circumference increased by 0.37% (95% CI, 0.30-0.43%) 

and 0.27% (95% CI, 0.22-0.32%) per year in women and men, respectively. The prevalence of 

obesity and abdominal obesity increased substantially, as did the prevalence of abdominal obesity 

among overweight adults. Younger women experienced the greatest increases. The proportion of 

adults who reported no leisure-time physical activity increased from 19.1% (95% CI, 17.3-21.0%) 

to 51.7% (95% CI, 48.9-54.5%) in women, and from 11.4% (95% CI, 10.0-12.8%) to 43.5% (95% 

CI, 40.7-46.3%) in men. Average daily caloric intake did not change significantly. BMI and waist 

circumference trends were associated with physical activity level, but not caloric intake. The 

associated changes in adjusted BMIs were 8.3% (95% CI, 6.9-9.6%) higher among women and 

1.7% (95% CI, 0.68-2.8%) higher among men with no leisure-time physical activity compared to 

those with an ideal level of leisure-time physical activity.

Conclusions—Our analyses highlight important dimensions of the public health problem of 

obesity, including trends in younger women and in abdominal obesity, and lend support to the 

emphasis placed on physical activity by the Institute of Medicine.
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Introduction

The Institute of Medicine (IOM) identifies obesity as a health issue of monumental 

importance to the nation.1 Obesity, defined as a body mass index (BMI) of ≥30 kg/m2, is 

associated with multiple comorbidities including cardiovascular disease and cancer, and 

higher risk of all-cause mortality.1, 2 Overweight, defined as a BMI of 25.0-29.9 kg/m2, has 

been associated with an increased risk of death in several studies.2-4 Over two thirds of U.S. 

adults are considered obese or overweight.5, 6 The cost of obesity-related illness 

approximates 20% of annual U.S. health care spending.1 Life expectancy could decline due 

to the effects of obesity.7

Increased waist circumference is an independent predictor of morbidity and mortality, even 

in persons with a normal BMI.8-11 The National Institutes of Health recommends measuring 

waist circumference in addition to weight and height in primary care practice in order to 

help guide weight management.12

The causes of obesity are multifactorial, and reflect the balance between energy intake and 

expenditure.1, 13 Physical activity is a key component of weight management.12 Of the 

IOM's five recommendations to address the national obesity epidemic, the first is to make 

physical activity an integral and routine part of life.1

Our aims were to characterize trends in, and associations between, overweight and obesity, 

abdominal obesity, physical activity, and caloric intake in U.S. adults in the last two 

decades. We explored trends in the prevalence of abdominal obesity within strata defined by 

BMI, given the health risks of increased waist circumference independent of BMI, and we 

explored the relationships between measures of obesity and levels of physical activity and 

caloric intake.

Methods

Data source

We used data from the National Health and Nutrition Examination Survey (NHANES), 

beginning with NHANES-III (1988-1994) and including the continuous NHANES 2-year 

survey cycles from 1999-2000 to 2009-2010.14 The samples in each cycle were selected 

using a stratified, multistage, clustered probability sampling design, described in detail 

before.15, 16

Study population

All examined participants of age 18 years and older, except pregnant women, were included. 

For the caloric intake analyses, only eligible participants who had reliable and complete 24-

hour dietary recall data were included.
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Subgroup analyses were performed for subgroups of self-identified race/ethnicity with 

sufficiently large samples: non-Hispanic white, non-Hispanic black, and Mexican-

American.14

Definition of anthropometric measures

During the examination component of NHANES, height, weight and waist circumference 

were measured. Based on BMI, individuals were categorized as normal weight (18.5-24.99 

kg/m2), overweight (25.0-29.99 kg/m2), or obese (30 kg/m2 or higher).8 Abdominal obesity 

was defined based on a waist circumference of >88 cm for women and >102 cm for 

men.8, 17

Definition of leisure-time physical activity levels

Participants were grouped into three levels of leisure-time physical activity: ideal, 

intermediate, and none. This was accomplished by following the methods and definitions of 

the specific NHANES surveys (Appendix).

Definition of dietary measures

Total caloric intake per day was estimated based on the total energy intake (kcal, or calories) 

reported in the first 24-hour recall data set. These data were obtained during the examination 

component of NHANES by trained dietary interviewers using an automated dietary 

interview system.15, 16

Statistical analyses

Analyses were performed for all adults, and after stratification by gender, predefined age 

strata of 18-39, 40-64, and 65 years and older, and race/ethnicity. Data from each cycle were 

considered to be from the mid-point of each period.

To examine trends in BMI, waist circumference and daily energy intake, we calculated 

national estimates of age-adjusted averages and 95% confidence intervals (CIs) for each 

survey cycle. We used linear regression to assess trends in log transformed BMI, waist 

circumference and daily energy intake by including the midpoints of each survey cycle as a 

continuous variable. In order to address possible changes in BMI trends over time, we used 

joinpoint analysis (Appendix).18 The results are expressed as annual percentage change 

(APC).

To examine trends in the prevalence of obesity, abdominal obesity and the levels of physical 

activity, we calculated national estimates of age-adjusted proportions and 95% CIs for each 

survey cycle. We assessed changes over time using logistic regression analysis by including 

the midpoints of each survey cycle as a continuous variable. We present odds ratios and 

95% CIs reflecting the odds of fulfilling criteria for a specific category in a given year 

versus the previous year. We performed separate analyses to examine trends in abdominal 

obesity for overweight and obese adults, defined by BMI.

Analyses stratified by three pre-specified levels of leisure-time physical activity were 

performed for trends in the measures of obesity and daily energy intake. To examine the 
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independent effects of physical activity and daily energy intake, we performed multivariate 

regression analysis with log transformed BMI and waist circumference as response 

variables, and year, physical activity level, and daily energy intake as explanatory variables, 

adjusted for age, age squared and gender. As sensitivity analyses, we first used only the 

continuous NHANES data, in which total minutes spent on physical activity can be 

estimated; and second, only data from 1999-2000 to 2005-2006, including activity related to 

transportation and domestic work, as the physical activity questionnaire was consistent in 

these cycles (Appendix).

All analyses were performed with appropriate survey procedures in SAS v9.3 (SAS Institute 

Inc., Cary, NC). Survey design variables and weight variables were used to account for the 

complexity of the NHANES survey design with stratification and clustering. Averages and 

prevalence rates were age-adjusted to the year 2000 U.S. standard population.19

Results

Body-Mass Index and Obesity

From 1988-1994 to 2009-2010, the average BMI in the U.S. increased by 0.37% (95% CI, 

0.30-0.44%) per year in both women and men. Average BMI increased in all age and racial/

ethnic groups (Figure 1, Table 1). The age subgroup with the greatest annual increase was 

18-39 year-old women (Table 1). Joinpoint analyses identified a change in the trend for 

average BMI only in women, with annual increases of 0.60% (95% CI, 0.50-0.69%) from 

1991 to 2002, and smaller annual increases of 0.22% (95% CI, 0.11-0.32%) from 2002 to 

2010. Among women, average BMI was highest among non-Hispanic blacks and lowest 

among non-Hispanic whites; among men, it was similar across racial/ethnic groups (Figure 

1, Table 1, Appendix Table 1).

The prevalence of obesity increased from 24.9% (95% CI, 23.1-26.8%) to 35.4% (95% CI, 

33.6-37.3%) in women, and from 19.9% (95% CI, 18.4-21.3%) to 34.6% (95% CI, 

31.0-38.1%) in men. These increases were associated with decreases in the proportions of 

normal weight women and men, and no change in the proportions of overweight women and 

men (Table 1). Compared to the previous year, the odds ratio for being categorized as obese 

in any given year was 1.026 (95% CI, 1.019-1.033) for women and 1.042 (95% CI, 

1.033-1.050) for men. Similar trends were observed in all age groups (Table 1). Sex-specific 

differences between racial/ethnic groups in obesity prevalence paralleled the BMI results 

(Table 1, Appendix Figure 1, Appendix Table 1).

Waist Circumference and Abdominal Obesity

The average waist circumference increased by 0.37% (95% CI, 0.30-0.44%) per year in 

women and 0.27% (95% CI, 0.22-0.32%) per year in men. Increases in average waist 

circumference were observed in all age and racial/ethnic groups (Figure 2, Table 1). As with 

BMI, the subgroup with the greatest annual increase in average waist circumference was 

18-39 year-old women (Table 1). Among women, average waist circumference was largest 

among non-Hispanic blacks and smallest among non-Hispanic whites; in contrast, among 
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men, it was largest among non-Hispanic whites and smallest among non-Hispanic blacks 

(Figure 2, Table 1, Appendix Table 1).

The changes in average waist circumference were associated with increases in the 

prevalence of abdominal obesity (Appendix Figure 2, Table 1), from 46.0% (95% CI, 

43.9-48.0%) to 61.5% (95% CI, 58.8-64.2%) in women, and from 29.1% (95% CI, 

27.4-30.7%) to 42.0% (95% CI, 38.6-45.3%) in men. The annual increases were most 

pronounced in younger persons, but the prevalence of abdominal obesity increased with age 

(Table 1). Sex-specific differences between racial/ethnic groups in abdominal obesity 

prevalence paralleled the waist circumference results (Table 1, Appendix Figure 2, 

Appendix Table 1).

Abdominal Obesity by Body-Mass Index Category

Among adults categorized as normal weight based on BMI, the prevalence of abdominal 

obesity increased significantly only in women, from 9.6% (95% CI, 8.1-11.0%) to 13.8% 

(95% CI, 10.1-17.5%) (Appendix Table 2).

Among adults categorized as overweight based on BMI, the prevalence of abdominal 

obesity increased from 66.1% (95% CI, 62.7-69.4%) to 80.8% (95% CI, 78.1-83.5%) in 

women, and from 24.5% (95% CI, 22.1-26.8%) to 27.8% (95% CI, 24.3-31.3%) in men 

(Appendix Table 2). Compared to the previous year, the odds ratio for fulfilling criteria for 

abdominal obesity in a given year was 1.045 (95% CI, 1.032-1.057) for overweight women, 

and 1.017 (95% CI, 1.007-1.027) for overweight men.

The majority (>90%) of U.S. adults categorized as obese based on BMI were also 

categorized as having abdominal obesity (Appendix Table 2).

Appendix Table 2 displays the results by age group.

Physical Activity

The proportion of adults who reported no leisure-time physical activity increased from 

19.1% (95% CI, 17.3-21.0%) to 51.7% (95% CI, 48.9-54.5%) in women, and from 11.4% 

(95% CI, 10.0-12.8%) to 43.5% (95% CI, 40.7-46.3%) in men. These changes were 

accompanied by decreases in the proportions of adults who reported intermediate or ideal 

levels of leisure-time physical activity (Table 2). Compared to the previous year, the odds 

ratio for reporting no leisure-time physical activity in a given year was 1.074 (95% CI, 

1.064-1.084) for women, and 1.083 (95% CI, 1.071-1.094) for men (Table 2). Among both 

women and men, the proportions reporting no leisure-time physical activity were higher 

among non-Hispanic blacks and Mexican-Americans than among non-Hispanic whites 

(Table 2). Table 2 and Appendix Table 3 display the results by age and race/ethnicity.

Caloric intake

Average daily caloric intake did not change significantly over time for women or men as a 

whole, or when stratified by race/ethnicity (Table 2). The results differed by age, gender and 

leisure-time physical activity level (Table 3, Appendix Table 4). Average daily caloric 

intake increased significantly for women who reported no leisure-time physical activity, and 
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decreased significantly for men who reported an ideal level of leisure-time physical activity 

(Table 3).

Body-Mass Index and Obesity by Physical Activity Strata

Average BMI increased in women and men in all three strata of leisure-time physical 

activity (Appendix Table 4). Increases in average BMI were observed in nearly all age and 

gender subgroups stratified by leisure-time physical activity (Appendix Table 4). The 

prevalence of obesity increased in women and men in all three strata of leisure-time physical 

activity (Table 3). Similar patterns were seen across racial/ethnic groups (data not shown).

Waist Circumference and Abdominal Obesity by Physical Activity Strata

Average waist circumference increased over time in women and men in all three strata of 

leisure-time physical activity (Appendix Table 4). Increases in average waist circumference 

were observed in nearly all age and gender subgroups stratified by leisure-time physical 

activity (Appendix Table 4). The prevalence of abdominal obesity increased in women and 

men within all strata of leisure-time physical activity (Table 3). Similar patterns were seen 

across racial/ethnic groups (data not shown).

Body-Mass Index and Waist Circumference: Associations with Leisure-Time Physical 
Activity and Caloric Intake

BMI and waist circumference both increased significantly in women and men after adjusting 

for leisure-time physical activity, caloric intake, and age. The magnitude of the increases 

was associated with level of leisure-time physical activity, but not with caloric intake.

The associated changes in BMI were 5.5% (95% CI, 4.3-6.7%) higher among women with 

an intermediate level of leisure-time physical activity and 8.3% (95% CI, 6.9-9.6%) higher 

among women with no leisure-time physical activity than among women with an ideal level 

of leisure-time physical activity. For men, the respective measures were 1.2% (95% CI, 

0.15-2.2%) higher and 1.7% (95% CI, 0.68-2.8%) higher.

The associated changes in waist circumferences were 4.2% (95% CI, 3.3-5.0%) higher 

among women with an intermediate level of leisure-time physical activity and 6.4% (95% 

CI, 5.4-7.4%) higher among women with no leisure-time physical activity than among 

women with an ideal level of leisure-time physical activity. For men, the respective 

measures were 2.1% (95% CI, 1.4-2.9%) higher and 2.5% (95% CI, 1.7-3.3%) higher.

In analyses stratified by race/ethnicity, the associations between increases in BMI and waist 

circumference and level of leisure-time physical activity were statistically significant for 

non-Hispanic white women and men, and Mexican-American women (Appendix Table 5).

Sensitivity analyses showed similar results (Appendix).

Discussion

Our analyses highlight important dimensions of the public health problem of obesity in the 

U.S. Average BMI, average waist circumference, the prevalence of obesity, and the 
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prevalence of abdominal obesity increased substantially over the past two decades in both 

women and men. The annual increases in BMI have been most pronounced in younger 

women, the greatest increases in the prevalence of abdominal obesity have been in younger 

women and men, and both obesity and abdominal obesity preferentially affected non-

Hispanic black women. Furthermore, the prevalence of abdominal obesity has increased 

among normal weight women, and among overweight women and men. These changes have 

occurred in the context of substantial increases in the proportion of adults reporting no 

leisure-time physical activity, but in the absence of any significant population-level changes 

in average daily caloric intake. At the population level, we found a significant association 

between the level of leisure-time physical activity, but not daily caloric intake, and the 

increases in both BMI and waist circumference.

While the overall trends in obesity in the U.S. are well appreciated and obesity prevalence 

may be stabilizing,5, 6, 20, 21 our analyses highlight troublesome trends in younger adults, in 

women, and in abdominal obesity prevalence, as well as persistent racial/ethnic disparities. 

Overall, normal weight women and overweight women and men have become more 

“abdominally obese.” Given that obesity prevalence increased significantly between 

1999-2010 in males aged 2-19 years, but not in females,22 it is possible that young adult 

women may be particularly vulnerable to weight gain. It remains controversial whether 

overweight alone increases mortality risk,2 but the trends in abdominal obesity among the 

overweight are concerning in light of the risks associated with increased waist 

circumference independent of BMI.8-11

Our findings do not support the popular notion that the rise in obesity in the U.S. can be 

attributed primarily to sustained increases over time in the average daily caloric intake of 

Americans.23 We found no evidence that average daily caloric intake has increased over the 

last two decades. Previous analyses have noted increases over longer time periods,24 but 

decreases more recently.25

In contrast, our analyses identified significant associations between the reported level of 

leisure-time physical activity in the population and all measures of obesity. Other 

investigators have examined this relationship.26, 27 Physical inactivity is an independent 

predictor of mortality.28 Physical activity can protect against weight gain29 and attenuates 

the increased mortality risk associated with obesity.30, 31 However, an ideal level of physical 

activity does not by itself ensure a normal weight (Table 3).

Our results are based on a series of cross-sectional surveys, and not a prospective cohort 

study. They do not suggest that caloric intake is not an important determinant of obesity at 

the level of an individual. A previous analysis of NHANES 1971-1975 through 1999-2002 

reported an increase in food energy density roughly parallel to U.S. obesity prevalence 

rates.32 Diet composition may be relevant at the population level, but we found no 

substantial changes in the daily fat, carbohydrate and protein intake during our study period 

(Appendix Table 6). Analyses of the major macronutrients, however, do not address specific 

sources of calories, such as simple sugars, and interactions with genetic risk.33 The impact 

of the microbiome on host metabolism is beginning to be explored.34
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Our results should be viewed in the context of existing studies. Studies restricted to more 

recent time periods suggest that the trends in obesity prevalence in U.S. adults may be 

stabilizing.5, 6 Our joinpoint analyses of BMI in women are consistent with these results. 

While this is encouraging, the prevalence of obesity remains unacceptably high.35 Trends in 

abdominal obesity could reflect in part a birth cohort effect.36 Some but not all previous 

studies on physical activity trends have reached conclusions similar to ours.37 The 

heterogeneity in results may be due in part to diversity in surveys and study methods.

Our study has limitations. The NHANES surveys do not follow a cohort of individuals 

prospectively, so our reported associations with physical activity must be interpreted with 

caution. While height, weight and waist circumference are measured, caloric intake and 

physical activity are self-reported, and we analyzed caloric intake on 24-hour recall. Caloric 

intake may be under-reported and physical activity overestimated, 38 but this cannot explain 

the high rates of no leisure-time physical activity in our study. Changes in survey 

methodology over time could have affected physical activity estimates. We used cycle 

midpoints as a continuous variable.

Societal considerations merit discussion. Obesity is a public health problem across racial, 

ethnic, and socioeconomic groups,39 but African Americans, Hispanics, those with lesser 

education, older persons, and some states are affected disproportionally.40 Despite the trends 

in overweight and obesity, the rates of self-diagnosis, clinical diagnosis, and weight 

counseling in primary care have declined.41, 42 Societal realities, including divergent views 

about the roles of individuals and government, compound the challenges encountered in the 

medical setting.39 The first goal related to physical activity environments proposed by the 

IOM is to make physical activity an integral and routine part of life.1 The IOM also 

recommends transforming messages about physical activity and nutrition, stressing the roles 

of health care providers, insurers, employers and schools in promoting health, with physical 

activity as a major focus.1

In conclusion, average BMI and waist circumference both increased among U.S. adults from 

1998-2010. Abdominal obesity, an independent predictor of mortality, has become more 

prevalent among normal weight women and overweight women and men. At the population 

level, we found associations between the reported level of leisure-time physical activity and 

obesity, but even among adults reporting an ideal level of leisure-time physical activity, 

obesity prevalence has increased. Although it is encouraging that obesity rates may be 

stabilizing, our results lend support to the emphasis placed on physical activity in the IOM 

report on obesity.

Appendix

Refer to Web version on PubMed Central for supplementary material.
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Clinical Significance

• Average body-mass index (BMI) and waist circumference, obesity and 

abdominal obesity prevalence, and the population fraction reporting no leisure-

time physical activity increased substantially in U.S. adults from 1998-2010. 

BMI and waist circumference trends were associated with physical activity 

level, but not daily caloric intake.

• Although U.S. obesity rates may be stabilizing, our results lend support to the 

emphasis placed on physical activity in the Institute of Medicine report on 

obesity.
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Figure 1. 
Trends in average body-mass index (BMI) in U.S. adults, 1988-2010. (A) Trends in women, 

by age-group. (B) Trends in men, by age-group. (C) Trends in women, by racial/ethnic 

group. (D) Trends in men, by racial/ethnic group.
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Figure 2. 
Trends in average waist circumference in U.S. adults, 1988-2010. (A) Trends in women, by 

age-group. (B) Trends in men, by age-group. (C) Trends in women, by racial/ethnic group. 

(D) Trends in men, by racial/ethnic group.
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Table 2
Trends in reported levels of leisure-time physical activity and daily caloric intake, U.S. 

adults, 1988-2010 *

Reported leisure-time physical activity Mean energy intake in kcal/
day(95% CI)

None, % of population 
(95% CI)

Intermediate level, % of 
population (95% CI)

Ideal level, % of 
population(95% CI)

Women

18 years and older

1988-1994 19.1 (17.3-21.0) 45.0 (43.1-46.9) 35.9 (33.2-38.5) 1761 (1735-1788)

2009-2010 51.7 (48.9-54.5) 18.6 (17.3-19.8) 29.8 (27.7-31.9) 1781 (1749-1812)

Trend OR 1.074 (1.064-1.084) OR 0.939 (0.933-0.944) OR 0.990 (0.981-0.999) APC 0.07 (-0.06-0.20)

18-39 years

1988-1994 14.0 (11.9-16.1) 50.0 (46.6-53.4) 36.0 (32.9-39.1) 1941 (1889-1992)

2009-2010 47.5 (43.4-51.5) 20.4 (17.7-23.1) 32.1 (29.1-35.2) 1873 (1820-1926)

Trend OR 1.078 (1.066-1.090) OR 0.932 (0.923-0.941) OR 1.002 (0.993-1.012) APC -0.20 (-0.38--0.02)

40-64 years

1988-1994 19.2 (16.7-21.7) 46.0 (43.6-48.3) 34.9 (31.4-38.4) 1697 (1666-1727)

2009-2010 49.9 (47.0-52.7) 19.4 (17.4-21.4) 30.7 (28.4-33.0) 1771 (1705-1837)

Trend OR 1.072 (1.059-1.086) OR 0.938 (0.930-0.947) OR 0.990 (0.978-1.002) APC 0.23 (0.01-0.45)

65 years and older

1988-1994 31.8 (28.4-35.2) 30.3 (27.7-32.8) 38.0 (34.0-41.9) 1474 (1446-1503)

2009-2010 66.3 (60.9-71.7) 12.1 (8.7-15.5) 21.7 (16.7-26.7) 1578 (1508-1647)

Trend OR 1.071 (1.056-1.087) OR 0.956 (0.946-0.967) OR 0.956 (0.941-0.972) APC 0.37 (0.17-0.57)

18 years and older, non-Hispanic white

1988-1994 15.6 (13.7-17.4) 46.7 (44.5-49.0) 37.7 (34.6-40.8) 1771 (1740-1802)

2009-2010 46.1 (41.1-51.0) 20.0 (18.0-22.1) 33.9 (30.3-37.5) 1791 (1754-1828)

Trend OR 1.077 (1.062-1.092) OR 0.939 (0.932-0.946) OR 0.994 (0.982-1.006) APC 0.09 (-0.06-0.24)

18 years and older, non-Hispanic black

1988-1994 30.5 (27.4-33.5) 41.3 (39.1-43.5) 28.3 (25.5-31.0) 1729 (1696-1763)

2009-2010 66.2 (62.5-69.8) 17.1 (15.3-18.9) 16.8 (13.2-20.3) 1787 (1697-1877)

Trend OR 1.064 (1.052-1.076) OR 0.943 (0.935-0.952) OR 0.982 (0.971-0.993) APC 0.16 (-0.08-0.40)

18 years and older, Mexican-American

1988-1994 33.2 (30.9-35.5) 41.0 (38.5-43.4) 25.8 (22.4-29.2) 1698 (1656-1741)

2009-2010 66.5 (61.6-71.3) 12.1 (9.5-14.7) 21.4 (17.1-25.7) 1732 (1633-1832)

Trend OR 1.069 (1.054-1.085) OR 0.928 (0.915-0.942) OR 0.991 (0.975-1.006) APC 0.06 (-0.27-0.40)

Men

18 years and older

1988-1994 11.4 (10.0-12.8) 43.5 (41.7-45.3) 45.0 (42.8-47.2) 2616 (2569-2663)

2009-2010 43.5 (40.7-46.3) 14.8 (12.8-16.8) 41.7 (38.1-45.3) 2511 (2443-2578)

Trend OR 1.083 (1.071-1.094) OR 0.931 (0.924-0.937) OR 0.993 (0.985-1.001) APC -0.17 (-0.32--0.01)
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Reported leisure-time physical activity Mean energy intake in kcal/
day(95% CI)

None, % of population 
(95% CI)

Intermediate level, % of 
population (95% CI)

Ideal level, % of 
population(95% CI)

18-39 years

1988-1994 8.9 (7.1-10.6) 44.0 (41.0-47.1) 47.1 (44.0-50.2) 2973 (2900-3046)

2009-2010 34.1 (28.6-39.5) 14.3 (11.6-17.0) 51.6 (45.6-57.5) 2678 (2583-2772)

Trend OR 1.065 (1.051-1.079) OR 0.930 (0.920-0.940) OR 1.012 (1.001-1.023) APC -0.48 (-0.69--0.28)

40-64 years

1988-1994 11.2 (9.3-13.2) 46.5 (43.3-49.7) 42.2 (39.2-45.3) 2516 (2444-2587)

2009-2010 47.9 (45.3-50.4) 16.2 (13.3-19.1) 35.9 (32.6-39.3) 2561 (2466-2656)

Trend OR 1.100 (1.084-1.116) OR 0.928 (0.917-0.939) OR 0.981 (0.970-0.991) APC 0.16 (-0.06-0.37)

65 years and older

1988-1994 18.3 (15.8-20.8) 35.1 (32.6-37.6) 46.6 (43.3-50.0) 1977 (1927-2027)

2009-2010 56.1 (52.0-60.2) 12.7 (10.1-15.2) 31.3 (27.6-35.0) 1978 (1905-2050)

Trend OR 1.087 (1.073-1.100) OR 0.942 (0.932-0.953) OR 0.964 (0.954-0.974) APC -0.01 (-0.24-0.23)

18 years and older, non-Hispanic white

1988-1994 9.6 (8.1-11.0) 45.0 (42.6-47.4) 45.4 (42.8-48.0) 2667 (2616-2718)

2009-2010 39.3 (35.6-43.1) 16.3 (13.2-19.3) 44.4 (39.0-49.9) 2569 (2485-2654)

Trend OR 1.089 (1.072-1.105) OR 0.933 (0.925-0.942) OR 0.994 (0.983-1.004) APC -0.09 (-0.26-0.07)

18 years and older, non-Hispanic black

1988-1994 15.9 (13.4-18.4) 38.3 (36.0-40.7) 45.8 (42.8-48.7) 2455 (2388-2521)

2009-2010 51.6 (47.2-55.9) 8.8 (4.8-12.7) 39.7 (35.8-43.5) 2442 (2284-2600)

Trend OR 1.071 (1.058-1.084) OR 0.926 (0.916-0.937) OR 0.994 (0.983-1.005) APC 0.03 (-0.25-0.30)

18 years and older, Mexican-American

1988-1994 23.6 (20.1-27.1) 40.7 (37.7-43.6) 35.8 (33.4-38.1) 2468 (2411-2526)

2009-2010 58.2 (50.8-65.7) 12.1 (7.6-16.6) 29.7 (25.5-33.9) 2411 (2323-2499)

Trend OR 1.061 (1.044-1.079) OR 0.917 (0.902-0.933) OR 1.003 (0.990-1.017) APC -0.13 (-0.41-0.15)

APC = annual percentage change; OR = odds ratio for being in given category compared to previous year

*
Appendix Table 3 shows results by age/ethnicity
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