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Objectives: To examine national trends in unhealthy lifestyle factors among adults with cardiovascular disease (CVD) in the United States (US) between 1999 and 2018.



Methods: We analyzed data from National Health and Nutrition Examination Survey (NHANES), a nationally representative survey of participants with CVD who were aged ≥20 years, which was conducted between 1999 and 2000 and 2017–2018. CVD was defined as a self-report of congestive heart failure, coronary heart disease, angina, heart attack, or stroke. The prevalence rate of each unhealthy lifestyle factor was calculated among adults with CVD for each of the 2-year cycle surveys. Regression analyses were used to assess the impact of sociodemographic characteristics (age, sex, race/ethnicity, family income, education level, marital status, and employment status).



Results: The final sample included 5610 NHANES respondents with CVD. The prevalence rate of their current smoking status remained stable among respondents with CVD between 1999 and 2000 and 2017–2018. During the same period, there was a decreasing trend in the age-adjusted prevalence rate of poor diet [primary American Heart Association (AHA) score <20; 47.5% (37.9%–57.0%) to 37.5% (25.7%–49.3%), p < 0.01]. Physical inactivity marginally increased before decreasing, with no statistical significance. The prevalence rate of sedentary behavior increased from 2007 to 2014 but subsequently returned to its original level in 2018 with no statistical significance. The age-adjusted prevalence rate of obesity increased from 32% (27.2%–36.8%) in 1999–2000 to 47.9% (39.9%–55.8%) in 2017–2018 (p < 0.001). The age-adjusted prevalence rate of depression increased from 7% (4.2%–9.9%) in 1999–2000 to 13.9% (10.2%–17.6%) in 2017–2018 (p = 0.056). Trends in mean for each unhealthy lifestyle factor were similar after adjustment for age. We found that respondents who had low education and income levels were at a higher risk of being exposed to unhealthy lifestyle factors (i.e., smoking, poor diet, and physical inactivity) than those who had high education and income levels.



Conclusions: There is a significant reduction in the prevalence rate of poor diet among US adults with CVD between 1999 and 2018, while the prevalence rate of obesity showed increasing trends over this period. The prevalence rate of current smoking status, sedentary behavior, and depression was either stable or showed an insignificant increase. These findings suggest that there is an urgent need for health policy interventions targeting unhealthy lifestyles among adults with CVD.
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1. Introduction

Cardiovascular disease (CVD) is a major cause of morbidity, mortality, and healthcare expenditure worldwide. Previous research has reported a 30.8% decline in mortality rates among United States (US) patients with CVD between 2000 and 2011, with stable rates found between 2010 and 2018 (1–3). How this is influenced by lifestyle change is unclear; however, the risk of developing a major non-communicable disease, including cardiovascular disease, is known to be critically influenced by lifestyle choices. Unfavorable lifestyle choices are associated with higher risks of all-cause and CVD mortality (4). According to previous literature reviews and national guidelines, CVD could be reduced by addressing unhealthy lifestyle factors such as smoking, physical inactivity, sedentary behavior, poor diet, and obesity (5–8).

Accumulating evidence also demonstrates that mental health conditions, including depression, are associated with a higher risk of CVD (9, 10).

Previous studies have generally examined the trends in cardiovascular risk factors such as blood pressure, total cholesterol, and glycated hemoglobin among the general population (11–14). Cheng et al. found that the proportion of adherence to the physical activity guidelines (PAG) among US adults with a history of CVD increased from 2007 to 2008 to 2017–2018 (15). There are a few reports about the trends in other unhealthy lifestyle factors over time in US adults with CVD. This information would help improve the evaluation of the effectiveness of historical public health policies and guide future disease prevention and health promotion strategies.

This study used data from the US National Health and Nutrition Examination Survey (NHANES) to examine the trends in unhealthy lifestyle factors in adults with CVD between 1999 and 2018. We also examined the risk for unhealthy lifestyle factors among different sociodemographic groups to address those who are most at risk.



2. Methods


2.1. Data source

The US NHANES is a multistage, nationally representative cross-sectional survey of the civilian, non-institutionalized population conducted in 2-year cycles. In each survey, data are collected on demographics, socioeconomic status, physical examination findings, laboratory results, health conditions, and behaviors of respondents during in-home interviews and at mobile examination centers. Data on age, race and ethnicity, sex, education, income, and medical history are collected using a standardized questionnaire during the in-house interview.

The National Center for Health Statistics Research Ethics Review Board approved the study and written informed consent was obtained from respondents.



2.2. Study population

For the current analysis, data from the 10 surveys conducted between 1999 and 2000 and 2017–2018 were utilized. CVD was defined if the respondents reported being told by a doctor or another health professional that they had a diagnosis of congestive heart failure, coronary heart disease, angina, heart attack, or stroke. Respondents with cardiovascular disease were included in the analysis, while those who were pregnant, breastfeeding, aged <20 years, or did not complete the NHANES physical examination were excluded. A total of 5,610 respondents were included.



2.3. Sociodemographic characteristics

Sex was defined as male or female. Age was grouped as 20–44, 45–64, or ≥65 years. Race/ethnicity was self-reported and categorized as non-Hispanic White, non-Hispanic Black, Hispanic, or other (including Non-Hispanic Asian, other Hispanic, Multi-Racial, and other). Education level was classified as below high school (considered low education), high school graduate or General Equivalent Diploma (GED), or some college or above. The income-to-poverty ratio (PIR) was used as a measure of family income, with outcomes grouped as <1.30 (considered low income), 1.30–3.49, or ≥3.50. Marital status was categorized as married or living with partner, never married, and widowed/divorced/separated. Employment status was either unemployed or employed.



2.4. Unhealthy lifestyle factors

The unhealthy lifestyle factors of interest included current status of smoking, obesity, physical inactivity, sedentary behavior, depression, and unhealthy diet. A respondent was considered a current smoker if they had smoked ≥100 cigarettes over their lifetime and currently smoked cigarettes every day/some days or had used tobacco/nicotine in the last 5 days. A body mass index (BMI) ≥30 kg/m2 was considered to indicate obesity. Depression was defined by a score ≥10 on the Patient Health Questionnaire-9 (PHQ-9) (16). These data were available from the 2005–2018 survey.

Moderate- and vigorous-intensity aerobic physical activity was recorded in the Global Physical Activity Questionnaire (GPAQ), including questions on work-related, leisure-time, and transportation-related activities during the past 30 days. Respondents were classified as physically inactive if they did not adhere to the PAG for aerobic activity (17). We defined physical inactivity in respondents if they participated in <150 min/week of moderate-intensity physical activity, or <75 min/week of vigorous-intensity physical activity, or an equivalent combination of the two. With regard to sedentary behavior, respondents were asked to report the time they spent on a typical day sitting at school, at home, getting to and from places, or with friends including time spent sitting at a desk, traveling in a car or bus, reading, playing cards, watching television, or using a computer. Sedentary behavior was defined as sitting for longer than 6 h/day (18). Physical activity and sitting durations were available only from the 2007–2008 surveys.

Dietary intake was assessed in NHANES using 24-h dietary recalls. We created a diet score based on the American Heart Association (AHA) 2020 Strategic Impact Goals for diet, which have been associated with cardiovascular outcomes (19). AHA score components include: (1) primary: total fruits and vegetables, whole grains, fish and shellfish, sugar-sweetened beverages, and sodium; and (2) secondary: adding nuts, seeds, legumes, processed meat, and saturated fat. The diet score was constructed by summing all components. In our study, poor diet was defined as achieving <20 (total possible points = 500 for the primary AHA score or achieving <32 (total possible points = 800 for the secondary AHA score.

Because data were not available for all factors between 1999 and 2006, we assessed the number of unhealthy lifestyle factors in each respondent from 2007–2008 to 2017–2018. A respondent was given 1 point for unhealthy lifestyle factors, up to a maximum of 6 points. The unhealthy lifestyles score was classified into three levels: ideal (0 points), intermediate (1–2 points), or poor (3–6 points).



2.5. Statistical analysis

Age-standardized estimates for each sociodemographic variable and unhealthy lifestyle factor were calculated for respondents with CVD in each survey. A summary of specific characteristics was presented as means and percentages for continuous and categorical variables, respectively, with 95% confidence interval (95% CI). The annual percentage change (APC) and average annual percentage change (AAPC) were analyzed by using joinpoint regression, which showed trends in unhealthy lifestyle factors over the surveys. We also assessed the distribution of the number of unhealthy lifestyle factors in each survey. Odds ratios (ORs) of an unhealthy lifestyle factor were evaluated using logistic regression models. All models were first adjusted for age, sex, and race/ethnicity and then additionally for socioeconomic factors (family income, education level, marital status, and employment status).

All analyses were conducted with the use of R version 3.6.3 (R Foundation for Statistical Computing) and Joinpoint Regression Program version 4.8.0.1, using the recommended sample weights that account for an oversampling of certain populations and survey non-response (20). A two-sided p < 0.05 was considered to be statistically significant.




3. Results


3.1. Sample characteristics

The final analytic sample included 5,610 respondents with CVD in the 1999–2018 NHANES. The demographic profile remained comparable over the course of the surveys (1999–2018) in terms of sex, race/ethnicity, employment status, and marital status. There were reductions in the proportion of participants with a below high school education (35.6% in 1999–2000 to 16.6% in 2017–2018), and increasing proportions of respondents with some college education or above (38.5%–56.1%) and aged ≥65 years (42.1%–49.9%). There were also trends for gradually increasing family income, with proportions of respondents with a low income (PIR < 1.30) gradually reducing, while the proportion with middle (1.30–3.49) and high (≥3.50) incomes gradually increased. Details on the characteristics of the participants are provided in Table 1.


TABLE 1 Demographics of adult NHANES respondents with cardiovascular disease for the period between 1999 and 2018.

[image: Table 1]



3.2. Trends in unhealthy lifestyle factors in respondents with CVD

The proportion of respondents in each survey with unhealthy lifestyle factors is shown in Table 2 and the trends for change in Table 3.


TABLE 2 Trends in the age-adjusteda prevalence of unhealthy lifestyle factors among adult NHANES respondents with cardiovascular disease.

[image: Table 2]


TABLE 3 Trends in unhealthy lifestyle factors in adult NHANES respondents with cardiovascular diseasea.
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The current status of smoking showed no significant change over the 10 survey periods [1999–2000 (22.7%; 95% CI: 17.0%–28.3%) to 2017–2018 (21.8%; 16.4%–27.1%), AAPC: −0.28%, p = 0.833]. Poor diet showed a trend for decreasing prevalence. The proportion of respondents with a primary AHA score <20 reduced significantly from 47.5% (37.9–57.0) to 37.5% (25.7–49.3) between the 1999 and 2000 and the 2017–2018 surveys (AAPC: −2.28%, p = 0.007). The proportion of respondents with a secondary AHA score <32 also reduced, but not significantly, from 34% (25.7–42.3) to 31.8% (24.1–39.5; AAPC: −0.18%, p = 0.062). The mean secondary AHA score was 37.7 (35.9–39.5) in 1999–2000 and 39.1 (37.2–41.0) in 2017–2018 (an improvement of 3.7%; Table 4).


TABLE 4 Mean PHQ-9 and AHA secondary scores, BMI, physical activity, and sitting durations in adult NHANES respondents with cardiovascular disease for the period between 1999 and 2018.
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Despite showing trends for improvement in diet, the prevalence of obesity and depression increased over the course of the surveys. In line with mean BMI (Table 4), the obesity prevalence rate increased from 32.0% (27.2–36.8) in 1999–2000 to 47.9% (39.9–55.8) in 2017–2018 (AAPC: 4.53%, p = 0.002). The age-adjusted prevalence rate of depression increased non-significantly from 7% (4.2–9.9) in 2005–2006 to 13.9% (10.2–17.6) in 2017–2018 (AAPC: 8.48%, p = 0.056). The mean PHQ-9 score increased from 2.9 (2.4–3.4) in 2005–2006 to 4.4 (3.5–4.7) in 2017–2018, representing a 51.7% increase (Table 4).

The changes in physical inactivity and sedentary behavior prevalence were nonlinear, with an increasing trend between 2007 and 2013 (physical inactivity APC: 2.92%, p = 0.494; sedentary behavior APC: 19.53%, p = 0.126), an inflection point around 2013–2014, and a decreasing trend between 2015 and 2018 (physical inactivity APC: −11.65%, p = 0.369; sedentary behavior APC: −20.56%, p = 0.235). The age-adjusted prevalence rate of physical inactivity increased from 50.1% (45.3–54.9) in 2007–2008 to 58.0% (51.0–65.0) in 2013–2014 and then decreased to 43.0% (37.3–48.6) in the 2017–2018 survey. The respective prevalence rate of sedentary behavior was 38.3% (34.5%–42.0) in 2007–2008, 62.1% (58.3–65.9) in 2013–2014, and 38.1% (32.6–43.7) in the 2017–2018 survey. These findings were also reflected in the mean levels of moderate and vigorous physical activity and sitting duration (Table 4). The mean duration weekly of vigorous and moderate physical activity was the shortest, while the mean sedentary duration per day was the longest, in the 2013–2014 survey.

Trends in the prevalence of unhealthy lifestyle factors were similar after adjustment for age when 4-year survey cycles were used (Table S1 in the Supplementary material).

The prevalence score of unhealthy lifestyles during 2007–2018 is shown in Figure 1 and Supplementary Figure S1 and trends in the score of unhealthy lifestyles are shown in Table S2 in the Supplementary material. The prevalence rate of poor lifestyle increased significantly from 29.9% (26.4–33.4) in 2007–2008 to 40.1% (36.2–44.0) in 2013–2014 (APC: 10.22%, p = 0.037) and then decreased insignificantly to its original level in 2017–2018 [30.2% (26.4–34.0); APC: −12.75%, p = 0.053]. There was a modest but no significant decrease in the prevalence rate of ideal lifestyle (AAPC: −8.73%, p = 0.155). The prevalence rate of intermediate lifestyle remains stable over time (AAPC: 1.28%, p = 0.290).


[image: Figure 1]
FIGURE 1
Unhealthy lifestyle score in adult NHANES respondents with cardiovascular disease for the period between 2007 and 2018. NHANES, National Health and Nutrition Examination Survey.




3.3. Odds ratios between unhealthy lifestyles and sociodemographic characteristics

Odds ratios for each unhealthy lifestyle factor, adjusted for age, sex, and race/ethnicity, are presented in Supplementary Table S2. Full-adjusted ORs in Table 5 were adjusted by age, sex, race/ethnicity, family income, education level, marital status, and employment status. Compared with respondents aged ≧65 years, those who were younger age were more likely to have a poor diet but less likely to be physically inactive. Respondents aged 45–64 years were more likely to be obese than those aged 20–44 years. Female respondents were more likely to have depression and physical inactivity than male respondents but were less likely to be current smokers and have poor diet. Compared with non-Hispanic white respondents, non-Hispanic black respondents were more likely to be obese and physically inactive. We saw trends for increased likelihood of depression and smoking among respondents with a low income (PIR <1.30 vs. higher PIR). Respondents with lower educational attainment were more likely to be obese, physically inactive, and have poor diet. Compared with respondents who were married or living with their partner, those who were widowed, divorced, or separated were more likely to be current smokers, depressed, physically inactive, and sedentary. The risk of depression, obesity, and physical inactivity was higher among respondents who were unemployed compared with those who were employed.


TABLE 5 Full-adjusteda odds ratio for unhealthy lifestyle factors in adult NHANES respondents with cardiovascular disease for the period between 1999 and 2018.
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4. Discussion

In this analysis of serial cross-sectional NHANES surveys from 1999 through 2018, we found a reduction in the prevalence of poor diet (primary AHA score) among US adults with CVD, while the prevalence rates of current smoking, sedentary behavior, obesity, and depression either remained stable or increased. The prevalence rate of physical inactivity slightly reduced between 2007 and 2018, with no statistical significance. The proportion of poor lifestyle peaked in 2013–2014 and then decreased insignificantly between 2015 and 2018. These findings suggest that substantial clinical and policy measures targeting unhealthy lifestyles among adults with CVD are urgently required. Life's Essential 8 includes the eight components of cardiovascular health: healthy diet, participation in physical activity, avoidance of nicotine, healthy sleep, healthy weight, and healthy levels of blood lipids, blood glucose, and blood pressure (21). Previous studies (11–13, 21–23) have assessed the trends in CVD risk factors and metrics among the general NHANES respondents; however, few studies have examined these in patients with existing CVD. These patients may greatly benefit from lifestyle improvement to reduce morbidity and mortality.

Although tobacco control policies (including the US 2003 Framework Convention on Tobacco Control treaty and the “Tobacco 21” law) enforce bans on tobacco advertising, and increases in tobacco prices are ever more prohibitory for smoking, the percentage of current smokers shows no significant reduction between 1999 and 2018 in this study (21, 22), which is similar to a recent study in the US general population (13). Interventions are warranted to further disincentivize smoking, including paying special attention on populations who we found were more likely to smoke, including young males, those with low incomes, and those who were unemployed, widowed, divorced, or separated.

Paralleling a recent trend for improved diet in US adults (22), our research showed a small increase in the mean AHA score and a small decrease in the prevalence rate of poor diet from 1999 to 2018 in adults with CVD. These trends could be attributed to dietary guidelines published before the year 2000 that recommended a decreased intake of total fats and sugar (23). After 2000, progress in nutritional science, increased advocacy efforts, and updated dietary guidelines have consistently promoted the health benefits of fruits, vegetables, nuts/seeds, polyunsaturated fats, and the harm of sugar-sweetened beverages (SSBs) (24).

Despite the observed trends for improvements in diet, the age-adjusted prevalence of obesity and mean BMI increased in the last 2 decades in the US. Although the reasons for this are unclear, we found that non-Hispanic Black respondents, those aged 45–64 years, and those without employment were more likely to be obese, suggesting that health education and support should focus on helping these populations. There is an urgent need to identify the factors that drive the ever-increasing trend of obesity in the US, as well as to evaluate the effectiveness of current policies and programs designed to reduce obesity.

Consistent with earlier findings (25), we observed increasing prevalence rates of depression in US adults with CVD. Previous studies have reported a potential association between depression and CVD (10, 26). This highlights the need for specific interventions for depression in patients with CVD. We found that respondents with low education and who were female, widowed/divorced/separated, or unemployed were more likely than comparator groups to have depression, which should be paid more attention to.

The age-adjusted prevalence rates of physical inactivity and sedentary behavior increased during the 2007 to 2014 period and then decreased over time. Overall, a slight but not significant reduction in the prevalence rate of physical inactivity was found during 2017–2018 compared with 2007–2008. The prevalence rate of sedentary behavior increased insignificantly from 2007 to 2014 and then remained stable. Mean sitting duration was the longest, and physical activity duration was the shortest, in the 2013–2014 survey. These findings were broadly consistent with a recent analysis showing that the proportion of adherence to the PAG for aerobic activity among US adults with CVD from 2007 to 08 to 2017–18 had increased (15). Findings to date suggest that physical inactivity in US adults with CVD has improved since the release of the PAG for Americans in 2008. A declining prevalence of sedentary behavior was not observed over time. We found that respondents with a college degree or more education and who are widowed/divorced/separated were more likely than comparator groups to be sedentary. Further nationwide efforts to encourage physical activity and reduce sedentary time would help improve health in people with CVD in the US.


4.1. Strengths and limitations

The strengths of our study are the large sample size, nationally representative data, rigorous sampling design, and the reliability of study measurements. Several limitations also apply. First, NHANES is a cross-sectional study, with different respondents in each survey. This limits our ability to look at longitudinal change at the individual level. Second, NHANES response rates declined over time; however, the data had weighting adjustment to non-response bias. The sampling weights were used in our analysis according to NHANES analytic guidelines. Third, because our definition of CVD relied on self-reported data, there was a possibility of misdiagnosis. Further, self-reported data on diet and physical activity could have recall bias. Fourth, questionnaires on physical activity, sedentary time, and depression assessment changed between 1999 and 2018. Therefore, we examined the change in trends over the past 10 years. Finally, biomarker levels for blood lipids, fasting plasma glucose, and blood pressure were not included in this analysis; these would have proved informative to indicate CVD risk.




5. Conclusions

There is a significant reduction in the prevalence rate of poor diet among US adults with CVD between 1999 and 2018, while the prevalence rate of obesity showed increasing trends over this period. A non-statistically significant decrease in the prevalence of physical inactivity was observed. The prevalence of current smoking status, sedentary behavior, and depression was either stable or showed an insignificant increase.
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Age group
20-44 years 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)
45-64 years 088 (069-113) | 142 (0.97-209) | 064 (050-082)" | 129 (100-167) | L6l (118-2.19)° 111 (0.84-1.48)
265 years 0.18 (0.13-0.24)" 046 (0.26-0.79)" | 031 (0.24-0.40)" | 076 (0.58-0.99)" 213 (1.56-2.89)° 1.23 (0.96-158)
Sex
Female | 1 (reference) | 1 (reference) | 1 (reference) | 1 (reference) | 1 (reference) | 1 (reference)
Male | 158(130-192) | 057 (0.44-072)° | 119 (1.01-139)" | 091 (077-106) | 072 (0.61-086) | 094 (0.79-1.12)
Race/ethnicity
Non-Hispanic White 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)
Non-Hispanic Black 085 (070-104) | 092 (0.66-129) | 0.96 (081-115) | 153 (126-185) | 137 (109-173)° 096 (0.78-118)
Hispanic 0.43 (0.32-0.57)" 1.12 (080-157) | 059 (0.47-075) | 1.04 (0.86-1.26) 1.02 (0.79-131) 051 (0.38-0.67)°
Other® 1.22 (0.77-195) 1.02 (0.63-165) | 0.48 (0.35-065) | 0.57 (0.39-0.83)" 112 (0.82-152) 0.64 (0.46-0.89)"
Family income (PIR)
<130 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)
130-3.49 077 (060-097) | 067 (050-091) | 0.8 (074-105) | 096 (081-113) | 105 (088-125) 090 (071-1.15)
2350 043 (033-056) | 035 (021-060) | 058 (0.46-072)° | 078 (062-098) | 056 (0.43-072)° 120 (091-1.59)
Education level
Below high school 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)
High school graduate or GED 0.84 (0.69-1.03) 0.76 (0.55-105) | 078 (0.63-096) | 1.35 (1.12-163)" 0.60 (0.48-075)" 0.99 (0.78-127)
Some college or above 058 (047-072) | 072 (052-100) | 065 (053-078) | 122 (100-148) | 063 (050-079)° 135 (1.05-1.78)°
Marital status
Married o living with partner 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference) 1 (reference)
Never married 127 (097-167) 125 (0.72-2.17) | 1.20 (091-1.58) | 077 (0.56-1.06) 1.16 (0.83-1.62) 1.14 (0.81-1.60)
‘Widowed/divorced/separated 146 (1.21-1.77) 149 (1.11-200)° | 1.10 (092-132) | 099 (0.84-1.17) 155 (1.25-1.92)" 149 (1.22-1.82)
status
Employed | veference) | 1 (reference) | 1 (reference) | 1 (reference) | 1 (reference) | 1 (reference)
Unemployed | 106 (083-137) | 227 (146-352) | 098 (080-119) | 130 (109-154) | 189 (147-245) | 099 (0.78-126)

GED, General Equivalent Diploma; NHANES, National Health and Nutrition Examination Survey; OR, odds ratio; PIR, ratio of family income to poverty level; Cl, confidence
interval

*Odds ratio with 95% confidence intervals were adjusted for age, sex, race/ethricity, family income, education level, marital status, employment status group.

Poor diet was defined as achieving <32 for the secondary AHA score.

“Includes Non-Hispanic Asian, other Hispanic, Multi-Racial, and other.

"< 0.05.
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Age-standardized NHANES survey

95% Cl
LIS 0 2007- | 2009- 2015- | 2017-
2008 2010 2016 2018

PHQ-9 score NA NA 29 38 36 37 41 44
(24-34) (34-41) (3.1-4.1) (3.0-43) . (35-4.7) (34-53)
Primary AHA score 204 200 207 212 27 214 214 217 211 2.1
(19.1-218) | (186-213) | (19.3-220) | (20.4-220) | (203-23.1) | (202-227) | (20.5-224) | (209-226) | (20.1-222) | (21.5-247)
Secondary AHA score 377 36.5 369 379 383 383 386 387 376 39.1
(359-395) | (345-385) | (353-386) | (36.6-392) | (365-400) | (365-40.1) | (368-403) | (369-404) | (35.9-39.3) | (37.2-41.0)
BMI (kg/m®) 284 294 291 295 296 305 297 304 307 308
(277-29.1) | (285-303) | (285-29.8) | (28.8-303) | (29.0-303) | (297-312) | (288-30.7) | (297-3L1) | (29.6-31.9) | (300-31.7)
Moderate physical NA NA NA NA 3886 3489 3033 2566 3632 3969
activity duration (3109~ (2815~ (2416~ (1944~ (3109~ (3199~
(min/week) 4663) 4163) 364.9) 318.7) 4156) 4739)
Vigorous physical NA NA NA NA 139.6 1018 1282 9.9 1741 1360
activity duration (974~ (713~ (682~ (516~ (1240~ (853~
(min/weeks) 181.9) 1324) 188.3) 148.1) 2243) 186.7)
Sitting duration (h/day) NA NA NA NA 61 62 66 76 69 63
(58-64) | (59-64) | (62-69) | (74-79) | (6673) | (59-67)

AHA, American Heart Association; BMI, body mass index: Cl, confidence interval; NHANES, National Health and Nutrition Examination Survey: PHQ-9, Patient Health

Questionnaire-9.
MNirsct age-standardization was schieved using: thise age orouns D0-44, 45-64. snd >65 years).
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Inflection | Annual percent | Annual percent
point change before | change after
inflection inflection
%/year (95% Cl) | %/year (95% Cl)
Physical inactivity | 2013-2014 | 292 (~28.10-47.29) ~1L65
(~68.47-147.58)
Sedentary 2013-2014 | 1953 (-24.05-88.13) ~2056
behavior (~74.39-146.39)

Average annual percentage
change, %/year (95% Cl)

Current smoking ~0.28 (-3.22 10 274)
status

Obesity 453 (2.15-5.97)

Poor diet —2.28 (-3.74 10 0.81)°
(primary AHA
score <20)

—1.80 (=3.67 to 0.11)

Depression - 8.48 (~0.35 to 18.08)

AHA, American Heart Association; Cl, confidence interval; NHANES, Nationa
Health and Nutrition Examination Survey.

"Direct age-standardization was achieved using three age groups (20-44, 45-64,
and 65 years).

*p<0.05.
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Unhealthy lifestyle factors, % (95% Cl)

Current smoking status

1999-2000
227 (17.0-28.3)

2001-2002
237 (17.1-30.2)

NHANES survey

2003-2004 | 2005-2006 | 2007-2008 | 2009-2010 | 2011-2012

242 (19.9-28.5)

230 (18.1-27.9)

192 (16.1-22.3)

210 (17.0-25.0)

254 (21.2-29.5)

2013-2014 | 2015-2016 | 2017-2018

21.1 (15.9-26.3)

232 (17.0-294)

21.8 (164-27.1)

Poor diet

Primary AHA score <20

475 (37.9-57.0)

475 (37.9-57.0)

49.4 (42.5-56.3)

475 (41.5-53.4)

423 (37.5-47.2)

427 (35.6-49.9)

425 (369-48.0)

433 (36.6-50.0)

434 (384-48.4)

375 (25.7-49.3)

Secondary AHA score <32

340 (25.7-42.3)

356 (28.6-42.5)

368 (31.1-42.5)

328 (26.7-39.0)

347 (29.8-39.5)

304 (25.3-35.6)

274 (210-33.7)

309 (26.7-35.2)

332 (27.5-388)

31.8 (24.1-39.5)

Obesity

320 (27.2-36.8)

358 (30.7-408)

369 (32.9-40.8)

389 (34.2-43.5)

368 (30.9-42.6)

47.4 (443-505)

424 (360-48.8)

45.1 (403-49.8)

470 (413-527)

47.9 (39.9-55.8)

Physical inactivity” NA NA NA NA 50.1 (45.3-54.9) | 523 (48.1-56.6) | 50.0 (45.5-54.4) | 58.0 (51.0-65.0) | 46.8 (40.6-53.1) | 43.0 (37.3-48.6)
Sedentary behavior” NA NA NA NA 383 (34.5-42.0) | 39.0 (35.3-42.6) | 444 (389-49.8) | 62.1 (58.3-659) | 47.3 (41.2-534) | 38.1 (32.6-43.7)
Depression” NA NA NA 7.0 (42-99) | 101 (7.8-123) | 116 (86-146) | 9.9 (60-139) | 153 (113-194) | 104 (7.0-13.7) | 13.9 (10.2-17.6)

AHA, American Heart Association; NHANES, National Health and Nutrition Examination Survey.
*Direct age-standardization was achieved using three age groups (2044, 45-64, and >65 years).

°Data were available from 2007 through 2018,
“Data were available from 2005 through 2018.
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2003-2004
n=>585

2005-2006
n=>521

NHANES survey®

2007-2008
n=655

2009-2010
n=624

2011-2012
n =507

2013-2014
n =564

2015-2016
n =606

2017-2018
n=563

20-44

17.3 (12.7-21.8)

212 (152-27.2)

126 (9.1-16.1)

192 (127-257)

17.5 (12.2-22.9)

17.5 (12.7-22.4)

212 (165-25.9)

16.9 (11.9-22.0)

17.8 (13.7-21.9)

97 (61-13.3)

40.6 (36.6-44.6)

359 (26.8-45.0)

370 (305-43.5)

346 (296-39.6)

379 (33.0-429)

37.8 (33.6-42.0)

30.9 (243-37.5)

324 (27.4-37.4)

33.4 (269-39.9)

404 (33.3-47.5)

42.1 (383-46.0)

429 (35.6-50.2)

504 (449-56.0)

46.2 (408-51.6)

445 (40.0-49.1)

447 (40.1-49.2)

47.9 (40.2-55.6)

50.6 (44.8-56.5)

48.8 (423-55.2)

499 (43.4-56.4)

Male

54.2 (474-61.0)

535 (49.0-58.1)

542 (492-59.3)

| 542 (492-592)

| 531 (484-579)

| 598 (550-646)

| 533 (48.2-58.4)

52.8 (46.9-58.6)

518 (47.6-56.0)

615 (55.2-67.8)

Female

45.8 (39.0-52.6)

465 (419-51.0)

458 (407-50.8)

| 458 (408-508)

| 469 (421-516)

| 402 (354450

| 467 (41.6-51.8)

47.2 (414-53.1)

482 (44.0-524)

385 (322-448)

Race/ethnicity

Non-Hispanic White 789 (723-854) | 789 (71.7-86.1) | 824 (782-86.6) | 80.2 (74.0-864) | 73.6 (66.8-80.3) | 75.6 (68.8-824) | 729 (67.0-787) | 75.0(69.3-80.7) | 69.1 (623-760) | 725 (65.7-79.4)
Non-Hispanic Black 80 (50-109) 115 (64-166) 7.9 (52-107) 116 (7.5-158) | 106 (72-140) | 107 (72-142) | 104 (67-142) | 100 (74-125) | 11.2(68-155) 89 (5.2-127)
Hispanic 93 (30-156) 78 (1.2-145) 46 (1.5-7.6) 51 (2:6-7.7) 86 (53-11.9) 9.1 (41-140) 99 (4.8-15.0) 93 (6.1-12.5) 10.4 (6.1-14.7) 90 (59-122)
Other” 39 (0.6-7.1) 1.8 (-0.2-3b.8) 5.1 (2.1-8.1) 30 (1.1-49) 7.2 (40-10.4) 4.6 (22-7.0) 638 (3.5-10.0) 58 (3.1-85) 93 (55-13.2) 95 (48-14.2)

Family income (PIR)

<130

27.3 (215-33.1)

28.6 (22.3-34.9)

235 (172-29.9)

21.4 (17.3-255)

22.2 (187-257)

27.5 (220-33.1)

275 (22.0-33.1)

28.3 (23.4-33.3)

237 (186-28.7)

169 (13.6-20.1)

1.30-3.49

33.6 (27.4-39.8)

331 (28.1-38.2)

39.1 (35.2-43.0)

432 (382-48.2)

353 (314-39.2)

347 (284-41.1)

347 (28.4-41.1)

39.6 (33.5-45.6)

355 (29.2-41.9)

383 (303-46.2)

310 (248-37.1)

323 (27.0-37.5)

331 (266-39.5)

29.1 (229-353)

322 (280-36.4)

303 (19.6-41.0)

30.3 (19.6-41.0)

27.1 (19.7-34.6)

283 (20.1-36.4)

338 (25.5-42.0)

Education level

Below high school

35.6 (30.1-41.2)

325 (27.0-38.0)

292 (242-34.2)

29.2 (246-338)

27.6 (224-327)

275 (226-323)

24.1 (17.3-31.0)

18.9 (13.7-24.1)

185 (142-227)

166 (11.3-22.0)

High school graduate or GED

25.6 (18.7-32.4)

254 (187-32.1)

276 (225-32.7)

24.1 (196-28.6)

269 (225-31.4)

27.5 (242-30.8)

25.8 (17.1-345)

264 (22.2-30.6)

237 (19.1-284)

273 (21.0-33.5)

Some college or above

385 (339-43.1)

420 (35.7-48.4)

430 (37.7-48.2)

46.6 (39.4-53.8)

455 (38.1-52.8)

449 (39.1-50.8)

50.1 (44.2-56.0)

547 (48.7-60.7)

57.7 (51.6-63.8)

56.1 (47.7-64.6)

Marital status

Married or living with partner

613 (55.0-67.7)

597 (54.9-64.4)

615 (55.8-67.2)

583 (533-63.2)

61.2 (56.4-66.0)

60.2 (54.0-66.4)

62.1 (54.8-69.5)

57.1 (51.3-62.9)

58.4 (50.4-66.4)

592 (52.7-65.7)

Never married

53 (29-7.6)

82 (45-118)

45 (25-65)

8.8 (59-11.8)

83 (52-11.4)

74 (51-9.7)

97 (3.9-15.6)

97 (7.3-122)

10.3 (7.2-135)

63 (4.0-85)

Widowed/divorced/separated

23.8 (17.6-30.0)

322 (265-37.8)

340 (293-38.8)

329 (27.6-38.1)

30.5 (26.1-34.8)

324 (272-37.7)

28.1 (227-33.6)

332 (27.9-38.5)

313 (24.1-384)

344 (288-39.9)

Employment status

Unemployed

321 (27.7-36.5)

313 (25.9-36.6)

339 (292-38.7)

| 330(281-37.9)

| 300 239-360)

| 352 (303-402)

| 341 (27.2-410)

311 (265-35.6)

326 (265-38.6)

305 (24.1-369)

Employed

67.9 (635-72.3)

68.7 (63.4-74.1)

661 (613-70.8)

| 670 (621-719)

| 700 (640-76.1)

| 648 (598-697)

| 659 (59.0-728)

68.9 (64.2-73.5)

674 (614-735)

695 (63.1-75.9)

Cl, confidence interval; GED, General Equivalent Diploma; NHANES, National Health and Nutrition Examination Survey; PIR, ratio of family income to poverty level,
*Sample for each 2-year interval is unweighted, but all other numbers in the table are weighted percentages with 95% Cl.
bincludes Non-Hispanic Asian, other Hispanic, Multi-Racial. and other races.
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