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Abstract

Importance: Most prior studies of US dietary trends have evaluated broad macronutrient or 

selected dietary factors. Understanding national trends in multiple key foods/nutrients, and 

potential disparities in these trends, is crucial to identify challenges and opportunities to improve 

Americans’ diets.

Objective: To characterize trends in key dietary factors related to major diseases or special public 

interest among US adults overall and by age, sex, race/ethnicity, education, and income.

Design, Setting & Participants: Repeated cross-sectional investigation using up to two 24-

hour dietary recalls per participant in nationally representative samples including 33,929 non-

institutionalized US adults from 7 consecutive National Health and Nutrition Examination Survey 

(NHANES) cycles between 1999 and 2012.

Exposures: Calendar year; and subgroups of age, sex, race/ethnicity, education, and income.

Main outcomes: Survey-weighted, energy-adjusted mean consumption of 30 food groups and 

15 nutrients; and the proportion of adults meeting specific dietary recommendations for key 

factors.

Results: Between 1999–2012, several improvements were identified (P-trend<0.01 each), 

including increases in nuts/seeds (58.8% greater intake), yogurt (+68.3%), whole-grains (+77.0%), 

whole fruit (+25.7%), dark-green vegetables (+34.9%), red/orange vegetables (+22.8%), fiber 

(+16.6%), and polyunsaturated fat (+14.9%); and decreases in sugar-sweetened beverages 

(−28.3%), added sugars (−21.6%), and white potatoes (−17.2%). Over this same period, 100% 

fruit juice (−25.9%) and milk (−21.6%) decreased, while cheese (+27.5%) and calcium (+20.1%) 

increased. The proportion of adults eating ≥1 serving/d of whole fruit increased from 17.6% to 

21.5%; ≥1 serving/d of whole grains, from 12.5% to 31.6%; and ≥5 servings/wk of nuts/seeds, 
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from 20.2% to 30.8% (P-trend<0.001 each). Many disparities were identified, especially by race/

ethnicity, education, and income; and certain disparities worsened (P-interaction<0.05 each), such 

as greater increases in whole fruits and nuts/seeds among higher income and more educated 

Americans; decreases in seafood omega-3s for non-Hispanic blacks; and increases in refined 

grains and sodium among Mexican-Americans.

Conclusions and Relevance: Significant changes in the American diet have occurred over the 

last 14 years, including specific improvements yet also other dietary factors with little 

improvement as well as persistent or worsening disparities over time. These novel findings inform 

specific emerging successes, relative failures, and corresponding opportunities to improve the diet 

for all Americans.
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INTRODUCTION

Suboptimal diet is among the leading causes of poor health, particularly related to adverse 

affects on obesity, diabetes, cardiovascular diseases, and diet-related cancers.1,2 In the US, 

dietary factors are estimated to account for over 650,000 deaths annually and 14% of all 

disability-adjusted life years lost in 2010.1 Understanding trends in diet is crucial to inform 

priorities and policies to improve diets and reduce diet-related illness. In addition, 

identifying how such trends vary according to specific subgroups is essential to evaluate 

prevalent, worsening, and potentially improving disparities and inform corresponding 

intervention strategies. However, most investigations to-date on US dietary trends have 

focused on a limited number of factors, such as total energy, broad macronutrients, summary 

diet measures, or a few selected items (e.g., sugar-sweetened beverages [SSBs], added 

sugars, meat).3–7 Thus, the trends and corresponding disparities across a full range of dietary 

factors linked to major health outcomes are not well-established. In addition, prior 

investigations have generally not evaluated relevant subclasses of foods, such as subtypes of 

whole-grains, fruits, and vegetables, which can reveal important underlying trends in 

consumption.

To address these major knowledge gaps, we used data from 7 consecutive 2-year cycles of 

the National Health and Nutrition Examination Survey (NHANES) between 1999–2012 to 

examine temporal trends in dietary intakes of American adults overall and by age, sex, race/

ethnicity, education, and income.

METHODS

Data source, study population & dietary assessment

Our investigation utilized dietary data from American adults ≥20y completing at least one 

valid 24-hour recall, as determined by National Center for Health Statistics (NCHS) criteria, 

during 7 two-year cycles of NHANES from 1999–2000 through 2011–12. The survey was 
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approved by the NCHS ethics review board, and all participants provided written informed 

consent.

All examined participants were eligible for dietary assessment, consisting of one or two 24-

hour dietary recalls in which respondents reported all foods and beverages consumed the 

previous day, midnight to midnight. The protocol and data collection methods are fully 

documented.8 NHANES interviewers and recalls were monitored with established criteria to 

evaluate data acceptability. For our investigation focused on population results, the one-day 

value was used for individuals with single recalls (n=11,721), and two-day means for those 

with two recalls (n=22,211). For large samples, means of either a single or multiple recalls 

provides unbiased estimates of the population mean.9

Food groups and nutrients

We evaluated foods/nutrients linked to major health outcomes as well as those of current 

policy or general public interest.10–22 Table S1 specifies the definitions and serving sizes for 

each food group. We utilized the USDA Food Patterns Equivalents Database and 

MyPyramid Equivalents Database, 3,23 which disaggregates mixed foods into their 

component parts (e.g., a cheeseburger contributes unprocessed red meat, cheese, and refined 

grains). Overall food groups (e.g. vegetables) were further disaggregated to elucidate within-

category trends (e.g., dark-green vegetables vs. potatoes). Nutrients were derived from 

cycle-specific versions of the Food and Nutrient Database for Dietary Studies.24 Intakes of 

all dietary factors were energy-adjusted using the residual method9 to evaluate trends 

independent of the small declines in energy intake during this time period25 (which could 

relate to changes in nondietary factors such as physical activity) and, more importantly, to 

minimize measurement error in dietary estimates.9

Population subgroups

To evaluate differences or disparities in trends, findings were stratified by age (20–34, 35–

49, 50–64, ≥65y), sex, race/ethnicity (non-Hispanic white, non-Hispanic black, Mexican-

American), education (<high school graduate, high school graduate/equivalent, some 

college, ≥college), and family income-to-poverty ratio (<1.3, 1.3–1.84, 1.85–2.99, and ≥3), 

representing the ratio of family income, adjusted for family size, to the federal poverty level. 

Race/ethnicity-specific results are presented for Mexican-Americans as opposed to all 

Hispanics due to changes in sampling of other Hispanics over this time period.

Statistical analysis

We estimated nationally representative population mean intakes for each dietary factor 

across each of the 7 NHANES cycles. As all individuals completed the first recall, first-day 

survey weights were used to account for the complex sampling design. The statistical 

significance of trends was assessed by treating survey year as a continuous variable in a 

survey-weighted linear regression model. To assess statistical heterogeneity of trends by 

subgroups, a survey-weighted Wald test was used to test for an interaction term between 

year and categorical variables (age, gender, race/ethnicity) or ordinal variables (income, 

education). To assess whether observed trends were driven by demographic shifts, sensitivity 

analyses adjusted for age and race/ethnicity within each cycle, evaluating statistically 
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significant trend coefficients before and after adjustment and quantifying the percent change 

in the coefficient.

To place the results within the context of dietary recommendations, we also evaluated the 

proportion of US adults meeting specific cutpoints for key dietary factors, such as from the 

2015 Dietary Guidelines for Americans, Dietary Reference Intakes, Recommend Daily 

Values, American Heart Association recommendations, and Global Burden of Disease 

optimal intakes.21,22,26,27 For some foods without clear benchmarks, we utilized a logical 

integer cutpoint (e.g., 1 serving/d for cheese). To estimate intake distribution, we utilized the 

established National Cancer Institute (NCI) method to estimate the percent of the population 

at a specified cutpoint (see Online Supplemental Materials). 28–30

Analyses used Stata 13.1 (College Station, TX) and SAS 9.3 (Cary, NC), two-sided alpha-

level=0.05.

RESULTS

In this nationally representative sample of 33,932 American adults, the average response rate 

was 73.6% (range: 67.4% in 2011–2012 to 78.3% in 2001–2002). Participant demographics 

by survey cycle are provided in Table S2.

National trends in diet

Detailed national trends from 1999–2000 to 2011–2012 in consumption of key foods and 

nutrients are presented in Table S3. All trends described below as “increasing”, 

“decreasing”, or similar terminology were statistically significant (p-trend<0.05).

While total fruit consumption was stable, whole fruit increased by 25.7% (+0.15 servings/d), 

while 100% fruit juice decreased by 25.9% (−0.11 servings/d) (Figure 1). Similarly, while 

no change was evident in total vegetables, consumption of dark-green leafy vegetables (e.g., 

kale/broccoli) and red/orange vegetables (e.g., carrot/red pepper) increased by 34.9% and 

22.8% respectively (0.04 and 0.02 servings/d), while consumption of white potatoes 

(including fried potatoes) decreased by 17.2% (0.07 servings/d). Excluding starchy 

vegetables (e.g., potatoes, corn, peas), vegetable consumption increased non-significantly by 

9.1%, or 0.10 servings/d (P-trend=0.056).

From 1999–2000 to 2011–2012, whole-grain consumption increased by 77.0% (from 0.56 to 

1.00 servings/d), while refined grain consumption slightly declined from 5.49 to 5.32 

servings/d (Figure 1). Nut consumption increased by almost 60% (+0.25 servings/d), and 

egg consumption by 16.0% (+0.07 servings/d). No change in legume consumption was 

evident.

Among meats, intakes of both unprocessed red and processed meats were stable, while 

intake of poultry increased by 9.8% (0.37 to 0.41 servings/d) (Figure 2). Seafood 

consumption increased by 16.0% (0.16 to 0.19 servings/d), largely due to greater intake of 

white fish/shellfish lower in omega-3’s (<500 mg per 3 oz).
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Intake of total dairy was stable, yet with notable heterogeneity by subclass (Figure 2). Milk 

consumption decreased by 21.6% (0.19 servings/d), while cheese and yogurt increased by 

27.5% and 68.3%, respectively (+0.15 and +0.03 servings/d). SSB intake decreased by 

28.3% (−0.49 servings/d), while intakes of low/non-caloric sweetened beverages were stable 

overall. Consistent with reduced SSBs, intake of added sugars decreased by 21.6% (−4.4 

tsp/d).

Consumption total fat and saturated fat remained stable (Figure 2). Intake of polyunsaturated 

fat increased by 15% (from 6.9 to 8.0% energy [E]); while monounsaturated fat intake 

declined by 4.6% (from 14.3 to 13.0%E). Protein intake slightly increased (from 15.4 to 

15.8%E), while carbohydrate intake decreased (from 50.7 to 49.1%E) (Table S3). While no 

change was evident for seafood omega-3 fats, plant omega-3 fats increased by 23.4%, from 

134 to 166 mg/d. Increased intakes were also evident for dietary fiber (+16.6%; +2.5 g/d) 

and calcium (+20.1%; +158 mg/d). Between 1999–2000 and 2011–12, intakes of sodium 

and potassium were relatively stable.

We further evaluated changes in subtypes of SSBs, nut/seeds and whole-grains 

(Supplemental Figure 1). The decline in SSBs was largely due to decreased soda/carbonated 

soft drinks and, to a lesser extent, fruit drinks. Intake of presweetened iced tea was stable, 

while intake of sports/energy drinks increased. Increases in nuts/seeds were largely 

attributable to increased peanut butter (+78%; 0.08 to 0.14 servings/d) and tree nuts/seeds 

(+147%; 0.11 to 0.27 servings/d). Increases in whole-grains were largely driven by increases 

in whole-grain yeast breads (from 0.14 to 0.38 serving/d) and other whole-grain foods, e.g., 

pasta/pasta mixed-dishes and crackers (from 0.10 to 0.21 serving/d).

The overall proportional changes in intakes of these foods and nutrients are shown in Figure 

3 and Table S3.

Proportions of US adults meeting recommendations

We also evaluating trends based on proportions of Americans meeting identified 

recommended cutpoints (Figure 4, Figure S2, Table S4). For example, the proportion of 

adults eating ≥2.5 servings/d of vegetables remained stable, but the proportion eating ≥1.8 

servings/d of non-starchy vegetables increased by 23.4% (from 12.4% to 15.3%). The 

proportion eating ≥1 serving/d of whole fruit increased by 22.2%, from 17.6% to 21.5%. 

The proportion meeting recommendations for whole grains (3+ servings/d) increased but 

remained very low at 1.6%; as an alternative cutpoint, the proportion consuming at least 1.0 

serving/d of whole grains increased 2.5-fold, from 12.5% in 1999–2002 to 31.6% in 2009–

2012. The proportion of adults eating at least 5 servings/wk of nuts/seeds increased by 

52.5%, from 20.2% to 30.8%. The proportion of adults meeting recommended intakes for 

seafood and calcium also increased. For foods/nutrients with recommended limits on 

consumption, improvements were evident for SSBs, added sugars, refined grains, and 

saturated fat. Changes were not evident for processed meats or sodium.

When we evaluated trends in proportions of US adults meeting American Heart Association 

2020 Goals criteria for poor, intermediate, or ideal dietary quality (continuous scoring 

system; Table S5), the proportion with a poor diet decreased from 50.3 to 41.0%, the 
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proportion with an intermediate diet increased from 49.0 to 57.5%, and the proportion with 

an ideal diet increased from 0.7 to 1.5% (P-trend≤0.003 each) (Table S6, Figure S3).

Sensitivity analyses adjusting for demographic changes

Findings for most dietary factors were not materially altered by adjustment for changes in 

population demographics over time (e.g., such as population aging and a relative decrease in 

the percentage of non-Hispanic whites) (Table S7). Some exceptions included potassium, 

sodium, and seafood, for which observed increased intakes over time were partly attenuated 

after accounting for demographic changes (with relative attenuations of 33.2%, 24.3%, and 

24.0%, respectively). In addition, for a few foods, the observed trends in intakes were 

strengthened following adjustment for demographic changes; examples included total dairy 

and cheese (+38.1% and +17.5% greater increase, respectively).

Disparities in trends according to population subgroups

Many differences in intakes by age, race/ethnicity, education, and income were relatively 

stable over time, such as for total vegetables, whole-grains, unprocessed red meat, and milk 

(Table S8–12). For each of these foods, intakes were higher among Americans of higher vs. 

lower socioeconomic status, and among non-Hispanic whites vs. non-Hispanic blacks or 

Mexican-Americans. In contrast, for other factors we identified changes in trends by 

population subgroups. For instance, national trends in consumption of nuts/seeds were 

highly variable depending on education (P-interaction<0.001) (Figure 5): no change was 

evident among Americans with <high school education, and progressively larger increases 

were seen with greater education; findings were similar by income (Table S12). Trends in 

both whole fruit and 100% fruit juice also varied by income (p-interaction<0.05 each), with 

largest increases in whole fruit and declines in 100% fruit juice among those with higher-

income. SSB consumption decreased in all age groups, but with the largest declines among 

youngest adults (P-interaction<0.001).

Specific differences in trends were also evident by race/ethnicity (Figure S4-S5, Table S10). 

For example, refined grain consumption decreased among non-Hispanic whites (−0.33 

servings/d) and non-Hispanic blacks (−0.28 servings/d), but increased among Mexican-

Americans (+0.76 servings/d) (P-interaction<0.001). Sodium intake remained stable among 

non-Hispanic whites, but increased among non-Hispanic blacks and especially Mexican-

Americans (P-interaction=0.01). Seafood omega-3 consumption was stable among non-

Hispanic whites and Mexican-Americans, but decreased among non-Hispanic blacks (P-

interaction<0.001). Intake of white potatoes decreased among non-Hispanic whites and 

Mexican-Americans, but increased among non-Hispanic blacks (P-interaction=0.002).

DISCUSSION

Based on nationally representative data between 1999–2000 and 2011–2012, many aspects 

of the American diet have improved. Noteworthy changes include increases in whole fruit, 

whole-grains, nuts/seeds, and yogurt; and decreases in SSBs, added sugars, white potatoes, 

and refined grains, and 100% fruit juice. Consistent with these trends, we found that 

Americans have increased their intakes of dietary fiber, calcium, protein, total 
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polyunsaturated fat, and plant omega-3 fat, while reducing their carbohydrate consumption. 

In comparison, changes in consumption of processed meats, unprocessed red meats, and 

legumes were not evident. To the best of our knowledge, our novel findings represent the 

most comprehensive evaluation of contemporary trends in multiple relevant dietary habits 

among US adults.

Despite observed improvements, small numbers of Americans are attaining recommended 

levels of most dietary factors. For example, fewer than 1 in 6 adults are consuming sufficient 

vegetables, fruits, or seafood; and fewer than 1 in 50 are consuming sufficient whole grains. 

With reductions in SSB intake, nearly 1 in 2 adults is now at or below recommended levels. 

Yet, less than 1 in 3 is at or below recommended levels for added sugars; less than 1 in 5 at 

or below recommended levels for refined grains, processed meats, or unprocessed red meats; 

and less than 1 in 40 at or below recommended levels for sodium. Thus, while many trends 

are encouraging, much room for improvement remains.

While many of these dietary changes may have implications for health, in particular risk of 

chronic diseases, estimation of such health effects was beyond the scope of our present 

investigation. Ecologically, these dietary improvements coincide with continued population 

(non-drug-treatment) reductions in high blood pressure, dyslipidemia, and cardiovascular 

mortality;27,31 as well as potential plateauing of obesity. Our results provide relevant data for 

future analyses to estimate the potential health effects of the identified trends. Several of the 

observed mean changes in intakes appeared relatively small when considered as daily 

servings, such as trends in yogurt, dark-green and red-orange vegetables, poultry, seafood, 

and refined grains. Yet, many of these foods are consumed more occasionally, rather than 

daily; and small changes in average daily intake sum to more meaningful changes in weekly 

or monthly consumption. In addition, given low baseline intakes of many healthful foods, 

modest absolute changes can represent larger relative changes, elucidating emerging dietary 

trends. Most importantly, small mean changes across an entire population can substantially 

influence the overall exposure distribution and corresponding risk in that population.32 

Consistent with this premise, we identified meaningful changes in proportions of Americans 

meeting recommendations for several dietary factors of interest.

While identifying drivers of some the observed dietary changes can be challenging, a 

number of factors likely contributed. For example, both the federal government and 

advocacy organizations have organized educational campaigns emphasizing the benefits of 

fruits and vegetables.33–37 Accumulating scientific evidence over this time period has 

documented clear health benefits of nuts/seeds, polyunsaturated fats, and yogurt;11,14,38 this 

also led to an FDA-approved qualified health claim for nuts in 2003.14,38–40 Hazards of 

SSBs have also been documented11,41 and emphasized by policy efforts and media,42–45 

likely contributing to decreased intakes; and Americans appear to have even responded to 

concerns about excessive intakes of 100% fruit juice. Conversely, intakes of sports and 

energy drinks increased, suggesting that media, advocacy, and policy efforts have less 

successfully linked these sugar drinks with other SSBs. Harms of refined grains and white 

potatoes, rich in rapidly digested carbohydrates; and reciprocal potential benefits of whole 

grains; have also garnered substantial attention; likely influencing national trends. 

Interestingly, while many popular books and social media have focused on the low-fat vs. 
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low-carb (Atkins, Paleo) debate,46,47 little to no changes were seen in overall fat or 

carbohydrate intake; instead, Americans appear to be reflecting guidance to not target total 

fat or carbohydrate intake, but shift from less healthful food sources of carbs and fats toward 

more healthful food sources of carbs and fats. This is consistent with growing consensus48 

that effective dietary guidance should be food-based while also emphasizing increased 

healthful foods rather than only elimination of certain unhealthful foods. In sum, it appears 

that progress in nutrition science and increased advocacy efforts are at least partly 

influencing public (and potentially food industry) choices about what to eat.

Our investigation identified important trends among demographic subgroups. In particular, 

we found little evidence that dietary disparities improved over this 14-year period, while 

some actually worsened. For instance, increases in whole fruit and nut/seed consumption 

were notably larger among higher income and higher educated Americans; intakes of refined 

grains and sodium increased among Mexican-Americans; and intakes of seafood omega-3’s 

decreased among non-Hispanic blacks. These results suggest persistent and in some cases 

worsening disparities in specific US dietary habits among vulnerable populations. Our novel 

findings highlight the need to understand and address reasons for these differences. In a 

positive light, for certain items such as SSBs and whole-grains, comparable improvements 

were observed across socioeconomic and race/ethnicity strata. Careful evaluation of 

population-specific facilitators and barriers to altering intakes of particular foods is essential 

to crafting tailored approaches to improving diets.

Prior analyses of US dietary trends have focused on a limited number of dietary factors or 

overall summary measures (e.g., Alternative Healthy Eating Index).3,49,50 Where overlap 

exists (e.g. added sugars, SSBs), our findings are consistent with prior reports.3,7,51

Our investigation has several strengths. We utilized the most recent nationally representative 

data available, providing an up-to-date portrait of the American diet. We evaluated multiple 

relevant food groups and nutrients, including subtypes, providing a detailed and 

comprehensive assessment. We simultaneously evaluated multiple food groups and nutrients 

using consistent methods, facilitating comparisons across dietary factors. We assessed 

potential differences in intakes and trends by key population subgroups, allowing 

characterization of persistent and increasing disparities. Sensitivity analyses incorporated 

changes in national demographics, which did not explain the observed trends.

Potential limitations should be considered. As with any population measure, dietary 

information is subject to random and systematic error. We took advantage of multiple, 

interviewer-administered, 24-hour recalls and further adjusted for total energy, each of 

which reduce measurement error. While subtle systematic bias in reporting over time cannot 

be excluded, it seems unlikely that such biases would be observed across the entire 

population for all of the dietary factors we evaluated. A number of statistical tests were 

performed, meaning that some significant trends may be false-positives. NHANES data by 

geographic region are not publically available nor representative due to sampling, so we did 

not assess region-specific findings. Our findings do not provide explanations for the 

observed dietary trends; newly launched national surveys, such as the National Household 

Food Acquisition and Purchase Survey, should help facilitate future evaluations.52
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CONCLUSION

In conclusion, we identified evidence for significant changes in the American diet over the 

last 14 years, including several improvements. We also identified key dietary factors with 

little improvement, and others with persistent or even worsening disparities over time. These 

novel findings inform specific emerging successes, relative failures, and corresponding 

opportunities for robust public health nutrition policy to continue to improve the US diet for 

all Americans.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Trends in mean consumption of fruits (Panel A), vegetables (Panel B), grains (Panel C), and 

nuts/seeds, legumes and eggs (Panel D) among US adults, based on NHANES data from 

1999 to 2012. All values energy-adjusted to 2000 kcal/d using the residual method. Serving 

sizes: fruits, vegetables, legumes: 1 cup; grains, nuts/seeds, eggs: 1-oz equivalents.
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Figure 2. 
Trends in mean consumption of meats and seafood (Panel A), dairy (Panel B), added sugars, 

sugar-sweetened beverages, and low/non-calorie sweetened beverages (Panel C), and dietary 

fats (Panel D) among US adults, based on NHANES data from 1999 to 2012. Values in 

Panels A-C are energy-adjusted to 2000 kcal/d using the residual method. Serving sizes: 

meats, seafood: 3.5-oz equivalents; dairy: 1 cup; sugar-sweetened or low-calorie beverages: 

8 fluid oz. PUFA=polyunsaturated fatty acid, MUFA=monounsaturated fatty acid, 

SFA=saturated fatty acid.
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Figure 3. 
Percent change in intake of food groups (Panel A) and nutrients of interest (Panel B). 

Analyses are based on energy-adjusted values to 2000 kcal/d using the residual method. * p-

trend<0.05; ** p-trend<0.01; *** p-trend<0.001
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Figure 4. 
Trends in the proportion of US adults meeting dietary recommendations, based on NHANES 

data from 1999 to 2012. Recommendation levels are provided and are based on the 2015 

Dietary Guidelines for Americans (for total vegetables, vegetables excluding starchy 

vegetables, total fruit, whole-grains, refined grains, nuts/seeds, seafood, calcium, added 

sugars, sodium and saturated fat; the American Heart Association 2020 Strategic Impact 

Goals (sugar-sweetened beverages; the Global Burden of Diseases study optimal intake 

levels (unprocessed red meat, processed meat); and pragmatic or alternative cutpoints (whole 

fruit, fruit juice, whole-grains [1+ serving]). Analyses are based on energy-adjusted values 

to 2000 kcal/d using the residual method. Serving sizes: fruits, vegetables: 1 cup; grains, 

nuts/seeds: 1-oz equivalents; meats, seafood: 3.5-oz equivalents. * p-trend<0.05; ** p-

trend<0.01; *** p-trend<0.001; # 1999–2002 estimates could not be reliably imputed by the 

NCI method (see Supplemental Materials for details).
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Figure 5. 
Trends in mean consumption of nuts/seeds by education (Panel A), fruit by family income 

(Panel B) and sugar-sweetened beverages by age (Panel C) among US adults, based on 

NHANES data from 1999 to 2012. All values are energy-adjusted to 2000 kcal/d using the 

residual method. Serving sizes: nuts/seeds: 1-oz equivalent; fruit: 1 cup; sugar-sweetened 

beverages: 8 fluid oz.

Rehm et al. Page 17

JAMA. Author manuscript; available in PMC 2018 December 10.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript


	Abstract
	INTRODUCTION
	METHODS
	Data source, study population & dietary assessment
	Food groups and nutrients
	Population subgroups
	Statistical analysis

	RESULTS
	National trends in diet
	Proportions of US adults meeting recommendations
	Sensitivity analyses adjusting for demographic changes
	Disparities in trends according to population subgroups

	DISCUSSION
	CONCLUSION
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Figure 4.
	Figure 5.

