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Abstract

Background: In the United States, one in five adolescents are obese. Index-based dietary 

patterns are measures of the overall diet that have the potential to serve as valuable obesity 

risk stratification tools. However, little is known about the association between adherence to index

based dietary patterns in childhood and BMI during the transition from childhood to adolescence.

Objective: To prospectively examine the relationship between adherence to three index-based 

dietary patterns in childhood and BMI trajectory during the transition to adolescence.

Methods: The study included 581 children enrolled in a Colorado prospective cohort study 

conducted between 2006 and 2015. Dietary intake was assessed with the Block Kids Food 

Frequency Questionnaire at age 10 years. Scores were calculated for the Healthy Eating 

Index-2010 (HEI-2010), the alternate Mediterranean (aMED) diet and the Dietary Approaches 

to Stop Hypertension (DASH) diet. Weight and height were assessed via anthropometry at two 

research visits (ages 10 and 16 years), with interim clinical measurements extracted from Kaiser 

Permanente medical records. Separate mixed models were used to assess the association between 

each diet index score and BMI over a 6-year period. Models were stratified by sex and adjusted for 

age, race/ethnicity, income, and exposure to gestational diabetes.
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Results: Median (IQR) number of BMI assessments was 14 (10–18). Among girls, for every 

ten-unit increase in HEI-2010 score, there was an average 0.64 kg/m2 decrease (p=0.007) in BMI 

over time, after adjustment for covariates. Among girls, there was no association between BMI 

and aMED (β=−0.19, p=0.24) or DASH (β=.28, p=0.38). Among boys, there was no statistically 

significant association between BMI and HEI-2010 (0.06, p=0.83), aMED (0.07, p=0.70) or 

DASH (0.42, p=0.06).

Conclusions: Efforts to prevent adolescent obesity could benefit from considering the degree 

of adherence to federal dietary guidance, as assessed by the HEI, in the period preceding 

adolescence, especially among girls.

INTRODUCTION

In the United States, 20% of adolescents are obese1. Obesity in adolescence, defined 

as a body mass index (BMI) at or above the 95th percentile, is associated with poor 

cardiovascular health, depression, and lower self-esteem and quality of life2–5. The 

prevalence of obesity is higher among adolescents aged 12 to 19 years than children aged 6 

to 11 years1, and the increase in obesity from childhood to adolescence may be larger among 

girls than boys6. This indicates that the transition from childhood to adolescence may be 

a critical period7 for preventing adolescent obesity. Therefore, the development of effective 

obesity prevention strategies for adolescents requires an understanding of the factors that 

influence BMI trajectories between childhood and adolescence. Further, understanding BMI 

trajectories and their determinants among youth is important because growth trajectories 

have been linked to adverse cardio-metabolic outcomes across the life course8, 9.

Dietary patterns established during childhood may influence BMI trajectories between 

childhood and adolescence. Dietary patterns differ from traditional approaches to describing 

what children eat because they measure the overall diet versus intake of individual foods or 

nutrients. The use of dietary patterns may be a practical approach to operationalizing dietary 

intake in studies related to obesity prevention because it is likely easier for individuals to 

adopt an overall dietary pattern than adhere to dozens of separate recommendations for 

single foods or nutrients10. Two key approaches have been used to operationalize dietary 

patterns: (1) data-driven dietary patterns that use variable reduction statistical techniques to 

describe which foods and beverages are most likely to be consumed in combination and, (2) 

index-based dietary patterns, which are defined a priori based on dietary recommendations, 

and assess how well individuals adhere to an “ideal” diet10, 11.

Little is known about the association between adherence to index-based dietary patterns 

and BMI trajectories during the transition from childhood to adolescence. The Healthy 

Eating Index (HEI), the alternate Mediterranean (aMED) diet and the Dietary Approaches 

to Stop Hypertension (DASH) diet12 are index-based dietary patterns with the potential 

to serve as valuable obesity risk stratification tools among youth. Foods, food groups 

and nutrient components of these indices have been individually linked to adolescent 

obesity13, 14. However, many studies that assess the association between these index-based 

dietary patterns and adolescent adiposity rely on cross-sectional study designs that cannot 

establish a temporal relationship between diet and body size15 or are conducted among 
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populations outside the US16, 17. Further, studies that consider the association between all 

three index-based dietary patterns and adiposity in a single cohort are needed to determine 

whether one of the three is a better predictor of BMI during the transition to adolescence.

The overall objective of this study was to prospectively examine the relationship between 

adherence to three index-based dietary patterns (HEI, aMED, DASH) in childhood and 

BMI trajectory during the transition from childhood to adolescence. Specifically, we used 

data on adherence to index-based dietary patterns in childhood, and longitudinal data on 

BMI collected at multiple time points over a 6-year period during the transition from 

childhood to adolescence from the Exploring Perinatal Outcomes in Children (EPOCH) 

study. We expected that dietary intake in childhood would be associated with BMI trajectory 

because there is growing evidence that childhood exposures, even at a single time point, 

have implications for growth, development and chronic disease risk across the life course18, 

especially when those exposures occur during periods of high developmental plasticity7. 

Given that the strength of the relationship between dietary intake and obesity may vary by 

sex19, 20, we evaluated the association for boys and girls separately.

METHODS

Study Design and Participants

The EPOCH study is a historical prospective cohort study conducted among children born to 

women who were exposed or not to gestational diabetes mellitus (GDM) during pregnancy 

and were members of the Kaiser Permanente of Colorado health plan. Children enrolled 

in EPOCH were invited to participate in two research visits, six years apart. The first visit 

occurred between 2006 and 2009 (Visit 1: mean age 10.4 years, SD 1.4) and the second 

between 2012 and 2015 (Visit 2: mean age 16.7 years, SD 1.2). In addition to the two 

research visits, weight and height data collected during pediatric office visits were abstracted 

from medical records. The eligible cohort for the present analysis included youth with data 

on BMI, dietary intake, GDM exposure, sex, household income and race/ethnicity at Visit 

1 (n=581). The study was approved by the Colorado Multiple Institutional Review Board. 

Mothers provided written informed consent, and children provided written assent.

Variables

BMI—Body mass index was calculated as weight (kg)/height (m2). The study included 

weight and height measurements from two research visits and medical record abstraction. At 

the two EPOCH research visits, weight was measured to the nearest 0.1 kg with a calibrated 

electronic scale and height was measured to the nearest 0.1 cm using a stadiometer. Weight 

and height were measured in duplicate, and an average was taken. Participants were lightly 

clothed without shoes for all measurements. For weight and height measurements obtained 

from the medical records, weight and height were assessed using usual clinical practice. 

The outcome measure was BMI trajectories versus change in BMI or BMI category for two 

reasons. First, trajectories can reflect the timing of obesity onset, the duration of excess 

weight, the velocity and acceleration of weight gain and the degree of excess adiposity21, 

while BMI category only reflects the degree of excess adiposity. Second, the baseline 

research visit occurred around age 10, which coincides with the onset of puberty and 
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puberty-related changes in fat deposition for some, but not all, children22. The use of BMI 

trajectory as the outcome measure avoids reliance on a single estimate of BMI that may 

occur at unstandardized stages in pubertal development within the analytic sample. We 

additionally used the World Health Organization SAS macro to calculate sex-specific BMI 

z-scores for each child.

Dietary Intake—Dietary intake was assessed with the Block Kids Food Frequency 

Questionnaire (FFQ) at the first research visit. This validated questionnaire23 was used 

to assess intake frequency and average portion size of 85 commonly consumed foods and 

beverages over the preceding seven days. The FFQ also included open-ended questions 

that allowed participants to report intake of foods and beverages not included in the list 

of commonly consumed foods. Responses were converted into estimates of energy intake, 

macronutrient intake and intake of different food types or food groups. Estimates of dietary 

intake from the FFQ were used to calculate scores for three diet indices: the Healthy Eating 

Index-2010 (HEI-2010)24, aMED25 and DASH26. The scoring rubric for each index is 

shown in Table 1. Slight modifications (described below) were made to the computations 

because the Block Kids FFQ did not query some index components. Our analysis was 

limited to dietary exposures at the first research visit only to ensure a temporal relationship 

between the exposure and the outcome. The life stage at which diet was measured (pre

puberty) is a pivotal time developmentally because children this age can express more 

autonomy in food selection, and it may be an important predictor of dietary intake in 

adolescence. We therefore expected diet at Visit 1 to be a proxy for dietary patterns during 

adolescence.

HEI-2010.—The HEI-2010 was a diet quality index that compared usual intake to the 

Dietary Guidelines for Americans 2010–201524. Individual diets were scored based on 

the intake of ten food groups (total vegetables, greens and beans, total fruit, whole fruit, 

whole grains, dairy, total protein foods, seafood and plant protein, refined grains, and empty 

calories), one nutrient (sodium) and one nutrient ratio (fatty acid ratio). The empty calories 

component was standardized to total energy intake. All other components, except the fatty 

acid ratio, were standardized to daily intake of 1 000 kilocalories (kcal). Components were 

awarded a point value and prorated based on the maximum scores. The scores for all twelve 

components were summed to compute an overall HEI-2010 score. The total possible score 

ranged from one to 100, where higher scores indicate greater adherence to the dietary 

guidelines. In order to convert data from the Block Kids FFQ to an HEI-2010 score, the 

scoring algorithm was altered for the empty calories and whole fruit components (see Table 

1).

aMED.—The Mediterranean diet index, initially created for European populations, was 

based on epidemiologic studies which showed that adherence to a diet typically consumed 

among Mediterranean populations was associated with reduced mortality27–29. In 2005, 

the Mediterranean diet index was adapted into a new version, the alternate Mediterranean 

(aMED) diet, for use among populations in the United States12, 25. Scores were based on one 

nutrient ratio (mono-unsaturated fatty acids to saturated fatty acid), and intake of eight food 

groups, including whole grains, fruits, nuts, legumes, fish, red and processed meat, alcohol, 
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and vegetables (excluding potatoes). For each of the nine components, the index awarded a 

score of zero for intake below the sex-specific median, and a score of one for intake at or 

above the sex-specific median12. The total possible score ranged from one to nine, where 

higher scores indicated greater adherence to a Mediterranean diet. For the current study, 

the calculation of aMED scores was modified for the alcohol component and the vegetable 

component (see Table 1). Fish, legumes and whole grains were scored as zero for no intake 

and one for greater than zero intake because median intake among EPOCH youth for these 

dietary components was zero.

DASH.—The DASH index was based on two randomized controlled trials which evaluated 

the effect of dietary patterns on hypertension26, 30. Scores on the DASH index were based 

on intake of one nutrient (sodium) and 7 food groups, including whole grains, vegetables 

(excluding potatoes), fruit, nuts, legumes, low-fat diary, sugar-sweetened beverages, red and 

processed meats31. The DASH score awarded between 1 and 5 points for each food group 

or nutrient based on sex-specific quintile rankings within the study population12. The total 

possible score ranged from one to 40, where higher scores indicated greater adherence to the 

DASH diet. In the current analysis, the DASH computation was modified to include potatoes 

in the vegetable category.

Other covariates.—Demographic characteristics (sex, age, household income, race/

ethnicity) were self-reported. Household income was categorized as < $50 000/year or ≥ 

$50 000/year. Race/ethnicity was self-reported as non-Hispanic White, Hispanic, African

American or other. Exposure to GDM (yes/no) was obtained from Kaiser Permanente 

of Colorado medical records. Exposure to GDM was included as a covariate because it 

is known to be associated with adiposity among youth and because the EPOCH study 

oversampled youth exposed to GDM32.

Data analysis

All analyses were conducted in SAS 9.4 (SAS Institute Inc., Cary, North Carolina, 

United States). For Table 2, differences in sociodemographic characteristics by sex were 

evaluated using t tests for continuous variables (child age and diet index scores) and χ2 

tests for categorical variables (race/ethnicity, maternal education, household income, BMI 

category). To evaluate the association between diet and BMI trajectory, we fit six separate 

general linear mixed models. For all six models, the outcome was the repeated BMI 

measurements throughout childhood and adolescence. We selected a continuous outcome 

(BMI trajectories) versus a categorical outcome (e.g., change in BMI category from Visit 

1 to Visit 2) to increase statistical power33. Three models were constructed for girls and 

three for boys because the association between diet and BMI trajectory was expected to 

vary by sex34–36. Each model included HEI-2010, aMED or DASH as a predictor. Mixed 

models37 were used to assess the association between each diet index score and BMI after 

adjustment for covariates selected a priori. The covariates included household income, race/

ethnicity, GDM exposure, age, a cubic polynomial for age, and an age squared by GDM 

interaction term because the association between age and BMI was expected to vary by 

GDM exposure38. Unstructured covariance structures were used to account for repeated 

measurements of BMI within participants and for the increase in the variance of BMI over 
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time. Degrees of freedom were adjusted using methods from Kenward and Roger39, and the 

normality of the residuals was assessed using jackknife studentized residuals. This modeling 

approach was also repeated using the same predictors and covariates with BMI z-score as 

the outcome.

Previous studies among youth with BMI trajectories as the outcome have used linear40, 

quadratic38, 40 or cubic41, 42 terms for age. Therefore, multiple polynomial terms for age 

were added to the base model to determine if the best fit model for the effects of age on 

BMI was linear, quadratic, or cubic. This approach for selecting the best fit polynomial term 

for age was similar to what has been previously used for modeling BMI trajectories among 

EPOCH participants in infancy and early childhood38. All parameters were statistically 

significant except for the quadratic and cubic terms among boys. For comparability across 

sexes, we included the same cubic polynomial term for age in the models for girls and boys. 

However, we also fit a linear model for BMI among boys as part of a sensitivity analysis. 

The two-sided alpha level was set at 0.05.

RESULTS

Complete data on the variables of interest were collected from 581 participants. 

Demographic characteristics by sex are shown in Table 2. In the full sample, 50.4% of 

participants were female. Children were 48.4% Non-Hispanic white, 38.0% Hispanic, 8.1% 

African American and 5.5% other. Almost 30% of children were overweight or obese at 

the first research visit. Demographic characteristics, diet index scores, and the proportion 

of children in each BMI category did not vary by sex (see Table 2). The mean and median 

number of BMI data points was 14, with a standard deviation of 5.6 and an interquartile 

range of ten to 18, including the two research visits and the medical record abstraction.

Mean HEI-2010 score was 49 (SD 10), with range 25 to 78. For the 12 components of the 

HEI, participants were most adherent to the Dietary Guidelines for Americans for sodium, 

whole fruit, total fruit and refined grains; and least adherent for the components whole 

grains, greens and beans, total vegetables, total protein, seafood and plant proteins, low-fat 

dairy, empty calories and fatty acid ratio. Mean aMED score was 3 (SD 1), with range 0 to 7. 

Mean DASH score was 22 (SD 4), with range 11 to 33.

The association between adherence to each diet index and BMI trajectory by child sex is 

shown in Table 3. Among girls, for every ten-unit increase in HEI-2010 score, there was 

an average 0.64 kg/m2 decrease (p=0.007) in BMI over time, even after adjustment for age, 

GDM exposure, household income and race/ethnicity. In contrast, aMED and DASH scores 

were not significantly associated with BMI among girls. For boys, there was no association 

between BMI trajectory and HEI-2010 score (0.06, p = 0.83), aMED score (0.07, p = 

0.70) or DASH score (0.42, p =0.06) (Table 3). The finding of no association between diet 

and BMI among boys was the same when linear or cubic polynomial terms for age were 

included in the statistical model. When BMI z-score was the outcome, we similarly found 

among girls only that for every ten-unit increase in HEI-2010 score, there was an average 

0.18 decrease (p=0.006) in BMI z-score over time. Consistent with the findings for the 

BMI outcome, there was no association between HEI-2010 score and BMI z-score for boys 
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(0.005, p =0.95). There was no association between BMI z-score and aMED score or DASH 

score for boys or girls. Table 4 shows the observed mean BMI by diet index percentile and 

age, for girls and boys.

DISCUSSION

We found that adherence to all three diet indices was low in EPOCH participants, which is 

consistent with findings from studies conducted among nationally representative child and 

adolescent populations in the US43–45. Among girls, greater adherence to HEI-2010, but not 

aMED or DASH, at age 10, was associated with lower BMI levels and BMI z-scores at 

all ages over the next six years, but not the velocity of BMI changes. Among boys, there 

was no association between adherence to any of the three indices and BMI or BMI z-score 

trajectory.

The finding that higher HEI-2010 scores were associated with lower BMI levels and BMI 

z-score was expected given that this index is a measure of adherence to evidence-based 

federal dietary recommendations (the Dietary Guidelines for Americans) that focus on 

the prevention of chronic diseases, including obesity46. This finding provides insight into 

the types and timing of interventions that may be successful in in reducing the burden 

of adolescent obesity. For the type of intervention, the present study provides support 

for obesity prevention strategies that promote adherence to the Dietary Guidelines for 

Americans, especially among girls. For the timing of interventions to prevent adolescent 

obesity, the present study provides support for approaches that target not only the adolescent 

years47, but also middle childhood. Dietary patterns in middle childhood track into 

adolescence48–51, so the estimates of dietary intake collected at a single research visit in 

this study may also reflect adolescent dietary patterns. Adhering to recommended dietary 

practices at age 10 may set the stage for future dietary practices that support healthy growth 

in the adolescent years. In fact, dietary patterns at age 10 may have been established as 

early as the toddler years. If so, then preventing adolescent obesity may require diet-related 

interventions even before age 10. Further, intervention studies have shown no effect or a 

marginal effect of diet interventions on obesity among adolescents52, 53. Interventions that 

promote recommended lifestyle behaviors in middle childhood may be more cost effective 

than interventions to treat obesity among adolescents54.

The finding that HEI-2010 was associated with BMI and BMI z-score trajectory among 

female youth, but not male youth, is novel. A few studies provided evidence for an 

inverse association between HEI scores and BMI among adolescents, but these studies 

did not disaggregate the findings by sex and were primarily conducted outside of the 

US15, 16, 55. Sex differences in the association between HEI-2010 and BMI in the present 

study could reflect sex differences in the role of diet on BMI trajectory. Diet may be a 

stronger determinant of BMI among girls, while physical activity, which is higher overall 

among male than female youth56, 57, may be a more important determinant of BMI among 

boys. Future studies that include measures of diet and physical activity could disentangle 

the relative effects of each lifestyle behavior by sex. The observed association between 

HEI-2010 and BMI among girls only may also be due to sex differences in the validity of 

the Block Kids FFQ for estimating food and nutrient intake for the HEI-2010 components. 
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Sex differences are rarely considered in FFQ development or validation studies58. As such, 

dietary intake assessed at age 10 may be a better reflection of habitual dietary intake during 

the transition to adolescence among girls than boys. Habitual dietary intake will likely better 

predict body size changes than a fleeting dietary pattern.

The sex-specific association between diet and BMI trajectory reported in the current study 

appears to be reversed among adults. A systematic review published in 2017 concluded 

that earlier versions of the HEI (e.g., HEI-2005) were better predictors of obesity among 

adult men than women19. More recent studies among adults indicated that HEI-2010 score 

was inversely associated with central adiposity and percent body fat among men, but not 

women20, 59.

The finding that aMED and DASH are not associated with BMI and BMI z-score trajectory 

is unexpected given the partial overlap in dietary components between HEI-2010 and aMED 

(whole grains, total fruit, fatty acid ratio) and HEI-2010 and DASH (whole grains, total 

fruit, fatty acid ratio, low-fat dairy, sodium)12. One possible explanation is that aMED 

and DASH indices were based on epidemiological studies that aimed to identify dietary 

practices associated with lower mortality risk and blood pressure, respectively25, 60, so they 

may be stronger predictors of other health outcomes besides obesity27. A second possible 

explanation is that scoring for the HEI-2010 is based on an individual’s intake relative to 

absolute cut-offs for food and nutrient quantities that reflect intake recommendations (e.g., 

1100 mg of sodium per 1000 kcal). In contrast, scoring for aMED and DASH is based 

on intake relative to others in the study population, regardless of how closely intake is 

aligned with dietary guidance12. Accordingly, individuals could obtain a high score on the 

aMED and DASH indices, even with a relatively poor diet quality, if the reference study 

population consumed a diet poorly aligned with recommended practices. For example, total 

fruit intake was adequate for most children in EPOCH; however, half of children received 

a score of zero for total fruit intake on the aMED index because their intake was below 

the median. Consistent with the findings reported here, cross-sectional studies among youth 

also indicated no association between adherence to a Mediterranean17 or DASH44, 61 diet 

and adiposity outcomes, after adjustment for potential confounding factors. Nevertheless, 

two longitudinal studies in the US indicated that youth with greater adherence to the DASH 

index or a modified version of the Mediterranean diet index (KidMed) showed smaller gains 

in BMI over a 7- to 10-year period45, 62.

This study has several strengths. First, body size may influence lifestyle behaviors 

among youth63, so the longitudinal study design minimizes the risk of reverse causality. 

Second, the predictor and outcome variables were assessed using rigorous methods: an 

interviewer-administered dietary questionnaire validated for this age group23, standardized 

anthropometric procedures to assess weight and height during the research visits, and 

objective measures of weight and height in the medical record. Third, the use of index-based 

dietary patterns is a strength because these analyses can be replicated in other populations. 

Studies that assess the predictive value of data-driven dietary patterns among youth are 

unique to those study populations49, 64 and cannot necessarily be replicated in other groups 

of youth. Fourth, findings were replicated using BMI and BMI z-score trajectories as the 

outcomes, suggesting the findings are robust.
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This study also has limitations. First, the Block Kids FFQ was not designed to be converted 

to scores on the HEI-2010, aMED and DASH indices, so modifications to the score 

computations were required. For example, the alcohol intake component was removed from 

the HEI-2010 and aMED scoring rubric because alcohol intake was not assessed with the 

Block Kids FFQ. However, this modification was unlikely to have clinically relevant effects 

on the diet index scores because alcohol intake is minimal among pre-adolescent youth65. 

Another example of a modification was in the computation of aMED scores. A component 

score of zero instead of one was awarded to participants who consumed the median intake 

for fish, legumes and whole grains. Among EPOCH youth, the median intake for fish, 

legumes and whole grains was zero. Maintaining the original scoring system would have 

led to an assignment of maximum component score for participants who consumed no 

fish, legumes and whole grains. Another limitation of this study is that estimates of the 

association between diet and BMI trajectory may have been influenced by confounding 

factors not included in the analysis. Maternal pre-pregnancy BMI and children’s habitual 

physical activity, for example, have been linked to BMI among youth66, 67, and may also 

be associated with children’s dietary intake66. Thus, these factors could be confounders or 

effect modifiers for the association between diet and BMI. Finally, scores on the HEI-2010, 

aMED and DASH at age 10 were assumed to be an accurate estimation of habitual dietary 

intake in the period preceding the dietary assessment. However, if dietary intake at age 10 

was not reflective of habitual dietary intake, then children’s diet index scores may not reflect 

intake that preceded the BMI trajectory.

This study identified an index-based dietary pattern, HEI-2010, that is associated with BMI 

trajectory in girls during the transition from childhood to adolescence. Future studies can 

build on this finding. One important next step is to identify the specific dimensions of BMI 

trajectories that are affected by adherence to the dietary guidelines. The specific dimensions 

of BMI trajectories that merit attention include the timing of obesity onset, the duration 

of excess weight, the velocity and acceleration of weight gain and the degree of excess 

adiposity. Randomized controlled trials are needed to assess whether improving adherence 

to the Dietary Guidelines for Americans in childhood reduces the risk of adolescent obesity. 

Studies are also needed to describe how and why sex may modify the association between 

diet quality and BMI trajectory among youth. These types of studies will help determine 

if sex-specific lifestyle interventions are needed to reduce the prevalence of adolescent 

obesity. Additionally, changes in body weight result from an imbalance of energy intake and 

energy expenditure. Studies among adults indicate sex differences in the association between 

physical activity and weight loss68. Therefore, future studies should evaluate the association 

between physical activity and BMI trajectory during the transition from childhood to 

adolescence, after adjustment for the degree of adherence to the dietary guidelines. If future 

studies indicate a stronger association between physical activity and BMI trajectory among 

boys than girls, this may help provide context to the lack of association between diet and 

BMI trajectory among boys participating in EPOCH. Finally, future studies which look 

at sex-specific BMI trajectories among youth should consider differences in the shape of 

the BMI trajectory by sex. Findings from EPOCH, as well as studies conducted in other 

populations, demonstrated a linear BMI trajectory among boys and a cubic trajectory among 

girls40.
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In conclusion, adherence to the HEI-2010, aMED and DASH diet indices was low 

among EPOCH youth. Among girls, adherence to the Dietary Guidelines for Americans 

in childhood, as assessed by the HEI, was associated with higher BMI and BMI z-score 

during the transition to adolescence. Efforts to prevent adolescent obesity should take into 

consideration dietary practices in the period leading up to adolescence, especially among 

girls.
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Table 1.

Scoring rubrics for HEI-2010, aMED and DASH10

Index 
components

HEI-2010
1

(max score 100 points)
aMED

2

(max score 9 points)
DASH

3

(max score 40 points)

Cutoff for 
minimum score

Cutoff for 
maximum score

Cutoff for 
minimum score

Cutoff for 
maximum score

Cutoff for 
minimum 

score

Cutoff for 
maximum 

score

Whole grains 0 oz eq ≥ 1.5 oz eq Below the 
median

Median or 
greater

Lowest 
quintile

Highest 
quintile

Refined grains ≥ 4.3 oz eq ≤ 1.8 oz eq -- -- -- --

Total protein foods 0 oz eq ≥ 2.5 oz eq -- -- -- --

Seafood/plant 
proteins

0 oz eq ≥ 0.8 oz eq -- -- -- --

Low fat dairy 0 cup eq ≥ 1.3 cup eq -- -- Lowest 
quintile

Highest 
quintile

Greens & beans 0 cup eq ≥ 0.2 cup eq -- -- -- --

Total veg. 0 cup eq ≥ 1.1 cup eq -- -- -- --

Total fruit 0 cup eq ≥ 0.8 cup eq Below the 
median

Median or 
greater

Lowest 
quintile

Highest 
quintile

Whole fruit 0 cup eq ≥ 0.4 cup eq -- -- -- --

Empty calories ≥ 50% of kcal ≤ 19% of kcal -- -- -- --

Fatty acid ratio PUFA+ MUFA: 
SFA < 1.2

PUFA+ MUFA: 
SFA ≥ 2.5

MUFA: SFA 
below the 
median

MUFA: SFA 
median or 

greater

-- --

Sodium ≥ 2.0 g ≤ 1.1g -- -- Highest 
quintile

Lowest quintile

Fish -- -- Below the 
median

Median or 
greater

Red & processed 
meat

-- -- Median or 
greater

Below the 
median

Highest 
quintile

Lowest quintile

Veg. (exclude 
potatoes)

-- -- Below the 
median

Median or 
greater

Lowest 
quintile

Highest 
quintile

Nuts -- -- Below the 
median

Median or 
greater

-- --

Legumes -- -- Below the 
median

Median or 
greater

-- --

Nuts & legumes -- -- -- -- Lowest 
quintile

Highest 
quintile

SSBs -- -- -- -- Highest 
quintile

Lowest quintile

1
All HEI-2010 units are per 1 000 kcal except for the empty calories component. Scoring modifications in the present analysis: (1) empty calories 

included solid fats, added sugars, and oils, instead of solid fats, added sugars and alcohol and (2) the whole fruit component included whole fruits 
and fruit juice, instead of just whole fruits.

2
Scoring modifications in the present analysis: (1) the alcohol component was removed and the total score was reduced from 9 to 8, (2) median 

intake for fish, legumes and whole grains was awarded the minimum score instead of the maximum score and (3) the vegetable category included 
potatoes.

3
Scoring modifications in the present analysis: the vegetable category included potatoes.
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Table 2.

Participant characteristics in EPOCH at Visit 1 by child sex

Full sample (N=581) Girls (N=293) Boys (N=288) p-value for differences by 

sex
1

Age in years, mean (SD) 10.4 (1.4) 10.4 (1.4) 10.5 (1.5) 0.29

Race/ethnicity, % (n) 0.33

 Non-Hispanic white 48.4% (281) 51.9% (152) 44.8% (129)

 Hispanic 38.0% (221) 35.2% (103) 40.1% (118)

 African American 8.1% (47) 8.2% (24) 8.0% (23)

 Other 5.5% (32) 4.8% (14) 6.3% (18)

Household income <$50 000, % (n) 46.0% (267) 44.4% (130) 47.6% (137) 0.44

Maternal education, high school or less, % (n) 21.2% (123) 20.5% (60) 21.9% (63) 0.68

BMI Category, % (n) 0.52

 Underweight 6.2% (36) 6.1% (18) 6.3% (18)

 Normal weight 64.0% (372) 64.9% (190) 63.2% (182)

 Overweight 14.5% (84) 15.7% (46) 13.2% (38)

 Obese 15.3% (89) 13.3% (39) 17.4% (50)

Diet index scores, mean (SD)

 HEI (max score 100) 49 (10) 49 (10) 49 (10) 0.31

 aMED (max score 8) 3 (1) 3 (1) 3 (1) 0.31

 DASH (max score 40) 23 (4) 23 (4) 22 (4) 0.78

1
Differences by sex assessed using t tests for continuous variables (child age and diet index scores) and χ 2 tests for categorical variables 

(race/ethnicity, maternal education, household income, BMI category)
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Table 3.

Association between diet index scores (predictor) and BMI trajectory (outcome) among participants in the 

EPOCH study

Model
1

Beta 95%CI p-value

HEI-girls −0.64 (−1.11, −0.18) 0.007

HEI-boys 0.04 (−0.48, 0.56) 0.87

aMED-girls −0.19 (−0.51, 0.13) 0.24

aMED-boys 0.07 (−0.29, 0.43) 0.69

DASH-girls 0.28 (−0.34, 0.89) 0.38

DASH-boys 0.55 (−0.10, 1.20) 0.10

1
Models include age, age2, age3, GDM exposure, age*GDM interaction term, diet index score, household income and child race/ethnicity
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