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Abstract: Previous studies of the relationship between energy intake and child weight have shown
mixed results and have largely not described differences in diet quality or the impact of underre-
porting. The objective of this study was to investigate the relationship between dietary intake and
childhood obesity by assessing energy intake and diet quality across BMI categories for 2–19-year-old
children before and after excluding underreporters. Energy intake and the Healthy Eating Index 2010
(HEI) were studied for 2–19-year-old children using data from 2005–2014 NHANES. Underreporters
were defined as children consuming <100% of their predicted resting energy expenditure (REE)
and were excluded from some analyses. There were no statistically significant differences in HEI
scores across weight categories; mean HEI total score was 47.1 (SE 0.23) out of a possible 100. When
considering all 12–19-year-old children, those in the overweight, obesity, and severe obesity categories
had a lower mean energy intake than children in the healthy weight category (p < 0.001). Excluding
underreporters, 6–11-year-old children in the overweight, obesity, and severe obesity categories had
a higher energy intake than healthy weight children (p < 0.001). In both analyses, children in the
overweight, obesity, and severe obesity categories reported consuming a lower % REE than healthy
weight children. Diet quality in all children is low, and the relationship between reported energy
intake and BMI remains complex. Healthy eating messages should target all children.
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1. Introduction

The prevalence of childhood obesity in the United States is currently 19.3% [1], and
energy imbalance is widely accepted as a cause of obesity. However, the limitations of
dietary assessment make it difficult to test differences in ad libidum energy intake across
weight categories. Assessments that measure dietary intake in real time can alter the
intake of participants, and assessments that occur at a time after intake rely on memory [2].
Additionally, social desirability bias has been shown to correlate with lower nutrient
intake estimation in adults [3]. Therefore, underreporting of dietary intake is a common
concern [4] and may be a reason why, to date, studies of the relationship between childhood
obesity and energy intake have been mixed in their findings. For example, a systematic
review conducted by the Academy of Nutrition and Dietetics showed that, when examining
the relationship between energy intake and adiposity in children, some studies found a
positive relationship, some a negative relationship, and some found no relationship [5].

Although the relationship between energy intake and obesity has been studied exten-
sively in children, there are three gaps in the literature that this study aims to fill. First, there
are few studies that attempt to address the limitations of dietary assessment by excluding
those children whose reported energy intakes are likely inaccurate. Secondly, few studies
have included a measure of diet quality, which may better reflect the complex relationship
between diet and weight. Finally, a category of children with severe obesity has been absent
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from most studies conducted prior to 2013. However, a standardized definition for severe
obesity (BMI ≥ 120% of the BMI at the age- and sex-specific 95th percentile, or BMI ≥ 35)
has since been accepted by the wider medical community [6], making the inclusion of this
category feasible.

Given these gaps, the aims of this study were to: (1) assess mean energy intake and
diet quality across age and weight categories for U.S. children and adolescents, including a
category for severe obesity, (2) estimate the frequency of underreporting of energy intake,
defined as intake <100% estimated resting energy expenditure (REE), across age and weight
categories, and (3) explore mean energy intake and diet quality across age and weight
categories after excluding those identified as underreporters. We hypothesized that, when
all children were included in the analysis, there would be no significant differences in energy
intake or diet quality across the different weight categories, but when underreporters were
excluded, children with obesity and severe obesity would have a higher energy intake and
lower diet quality compared with children with a healthy weight.

2. Materials and Methods

For this study, we used cross-sectional data for children ages 2 to 19 years (24 to
<240 months) from five two-year NHANES cycles spanning years 2005 through 2014. Be-
cause nationally representative NHANES data are publicly available and de-identified, this
study did not qualify as human subjects research and, therefore, institutional review board
approval was not sought. Since the Healthy Eating Index score updates with each release
of the Dietary Guidelines for Americans [7] and updated Dietary Guidelines for Americans
were released in 2015, we elected to analyze NHANES data from dates prior to 2015.

2.1. Demographic Data

The child’s age in months at the NHANES in-person mobile examination center exam
was used to categorize the children into one of three groups: 2 to 5 years (24–71 months), 6
to 11 years (72–143 months), and 12 to 19 years (144–239 months). The child’s gender and
race/ethnicity were reported in the NHANES demographic data files.

2.2. Anthropometric Data

Height and weight were measured for all children during the NHANES in-person
mobile examination center exam following standard procedures [8]. Body mass index (BMI)
was calculated for all children who had height and weight measures. The SAS program pub-
lished by the Centers for Disease Control and Prevention (available at: https://www.cdc.
gov/nccdphp/dnpao/growthcharts/resources/sas.htm (accessed 2 February 2022) was
used to calculate each child’s age- and sex-specific BMI percentile, as well as the percent of
the 95th percentile for each child’s BMI.

Children were categorized into one of five mutually exclusive weight categories based
on their BMI: underweight (BMI < 5th percentile), healthy weight (BMI ≥ 5th percentile
and < 85th percentile), overweight (BMI ≥ 85th percentile and < 95th percentile), obesity
(BMI ≥ 95th percentile but not meeting the criteria for severe obesity), and severe obesity
(BMI ≥ 120% of the BMI at the age- and sex-specific 95th percentile, or BMI ≥ 35). Children
missing a BMI value (due to missing either a height or weight measurement) were excluded
from analysis.

2.3. Dietary Data and Healthy Eating Index 2010

During the NHANES in-person examination, a 24-h dietary recall was collected for
all children. The 24-h recall was conducted by a trained researcher using the validated
Multiple Pass Method and a measurement guide to help estimate portion sizes [9,10].
The previous day’s dietary intake was proxy-reported (via parent or caregiver proxy) for
children 5 years and younger, proxy-assisted for children 6–11 years, and child-reported
for children 12 years and older. We used this 1-day, 24-h recall for all dietary analyses in
this study.

https://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm
https://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm
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The Healthy Eating Index 2010 (HEI 2010) is a measure of how well one’s dietary intake
corresponds to the 2010 Dietary Guidelines for Americans [11]. The HEI 2010 includes a
total score (possible scores range from 0 to 100, with 100 indicating the best compliance
with the Dietary Guidelines), as well as 12 subcomponent scores representing intake of
different food categories.

For this study, we used the Food Patterns Equivalents Database files, published by
the U.S. Department of Agriculture Food Surveys Research Group, to calculate HEI 2010
scores [12]. The Food Patterns Equivalent Database converts the foods and beverages
reported by an individual into 37 different food components (for example, dark green
vegetables, whole grains, solid fats). The USDA publishes Food Patterns Equivalent
Databases corresponding to the NHANES 24-h dietary recall data for each survey cycle. We
used the SAS code, published by the National Cancer Institute Division of Cancer Control &
Population Sciences and available here: https://epi.grants.cancer.gov/hei/sas-code.html
(accessed 2 February 2022), along with the Food Patterns Equivalent Database files for
each cycle of NHANES to calculate HEI 2010 total and subcomponent scores. HEI 2010
scores were calculated using the simple HEI 2010 scoring algorithm method, which is the
recommended method for calculating HEI 2010 scores when using only one 24-h recall and
comparing diet quality to another variable (in this case, BMI category) [13].

2.4. Identifying Underreporters

We defined underreporters as those children who reported less than 100% of their
estimated resting energy expenditure, as calculated by the Mifflin-St. Jeor equation [14].
The Mifflin-St. Jeor equation has previously been identified as the most accurate predictive
equation (when compared with resting energy expenditure measured via indirect calorime-
try) for children with severe obesity [15]. Based on conventional knowledge of energy
balance and weight, reported energy intake less than estimated energy expenditure would
indicate that children either (a) intentionally or unintentionally underreported their energy
intake, (b) accurately reported their energy intake but consumed less energy than usual
on their day of recall, or (c) accurately reported their energy intake, which aligned with
their typical energy intake, but were in a chronic state of negative energy balance leading
to weight loss. We acknowledge that reported energy intake of less than 100% REE may be
both plausible and accurate, and the cutoff of 100% REE is somewhat arbitrary. However,
since we were not able to discern which of the above categories each “underreporter” fell
into, we grouped all underreporters together and treated these respondents as a separate
subsample for certain analyses.

2.5. Statistical Analysis

All data were weighted using a 10-year dietary day 1 sample weight, calculated per
NHANES analysis guidelines (Day 1 Sample Weight/5) [16]. Complex sampling procedures
were used for all analyses, using SDMVSTRA as the strata variable and SDMVPSU as the
cluster variable. Children missing energy intake data or a day 1 sample weight, as well as
children missing BMI data, were excluded from analysis.

Frequencies were used to analyze demographic data. Mean and standard error were
calculated for HEI 2010 total scores, subcomponent scores, and energy intake for each age
and weight category for both the total sample and a subsample that excluded underre-
porters. Frequencies were used to analyze the proportion of underreporters in each age
and weight category. One-way ANOVA was used to assess differences in mean HEI 2010
total score and energy intake across weight categories for both the total sample and a
subsample that excluded underreporters. Post hoc pairwise comparisons were carried out,
using healthy weight children as the comparison group, for variables for which the overall
hypothesis test showed statistical significance. To reduce the risk for type I error, we elected
not to conduct hypothesis testing for the HEI 2010 subcomponent scores across weight
categories. Given the number of hypothesis tests being carried out, we set a conservative a
priori significance level of p < 0.01. SPSS [IBM, version 24] was used for all analyses other

https://epi.grants.cancer.gov/hei/sas-code.html
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than calculations of BMI percentile and HEI 2010 score, which were conducted with the
SAS software (SAS Institute, Inc., Cary, NC, USA, version 9).

3. Results

After excluding 1514 children with missing dietary data (energy intake or dietary
sample weight) and 196 children with missing BMI, our final sample included 16,437 chil-
dren. The demographic characteristics of the sample, mean energy intakes, and HEI 2010
total and subcomponent scores for each age group are listed in Table 1. HEI 2010 total
scores decreased in the increasing age groups (Table 1), although statistical significance
was not tested.

Table 1. Demographic characteristics and dietary data for 2–19-year-old children, NHANES 2005–2014.

2 to 19 Years 2 to 5 Years 6 to 11 Years 12 to 19 Years

% (Unweighted n)

100.0% (16,437) 21.9% (4132) 32.9% (5456) 45.1% (6849)

Gender Male 50.9% (8365) 51.0% (2107) 51.0% (2740) 50.9% (3518)
Female 49.1% (8072) 49.0% (2025) 49.0% (2716) 49.1% (3331)

Race/Ethnicity Mexican American and
other Hispanic 20.9% (5855) 23.6% (1519) 21.6% (1950) 19.2% (2386)

Non-Hispanic White 56.8% (4633) 53.5% (1205) 56.0% (1539) 58.9% (1889)
Non-Hispanic Black 14.5% (4349) 14.4% (978) 14.3% (1443) 14.7% (1928)
Other race—including
multi-racial 7.8% (1600) 8.5% (430) 8.1% (524) 7.3% (646)

BMI category Underweight 3.5% (562) 3.1% (164) 3.7% (172) 3.5% (226)
Healthy weight 64.7% (10,309) 73.8% (2963) 62.5% (3320) 61.9% (4026)
Overweight 15.1% (2539) 13.2% (536) 16.1% (864) 15.3% (1139)
Obesity 10.9% (1964) 8.0% (386) 12.4% (732) 11.2% (846)
Severe obesity 5.9% (1063) 1.8% (83) 5.3% (368) 8.2% (612)

Mean (SE)

Energy (kcal/day) 1955 (11.4) 1538 (11.6) 1936 (13.3) 2171 (19.3)

HEI 2010 HEI Total Vegetables 2.1 (0.02) 2.0 (0.04) 2.0 (0.04) 2.3 (0.04)
HEI Greens and Beans 0.67 (0.03) 0.66 (0.04) 0.66 (0.03) 0.68 (0.04)
HEI Total Fruit 2.5 (0.04) 3.5 (0.05) 2.6 (0.05) 1.9 (0.06)
HEI Whole Fruit 2.3 (0.04) 3.0 (0.06) 2.5 (0.05) 1.8 (0.05)
HEI Whole Grain 2.2 (0.06) 2.7 (0.08) 2.2 (0.07) 2.0 (0.07)
HEI Total Dairy 6.9 (0.05) 8.0 (0.07) 7.2 (0.07) 6.3 (0.08)
HEI Total Protein 3.6 (0.03) 3.4 (0.04) 3.5 (0.04) 3.7 (0.04)
HEI Seafood and Plant Protein 1.4 (0.03) 1.5 (0.05) 1.5 (0.05) 1.4 (0.05)
HEI Fatty Acids 3.9 (0.06) 3.3 (0.11) 3.7 (0.08) 4.2 (0.09)
HEI Sodium 5.0 (0.06) 5.8 (0.08) 5.1 (0.09) 4.5 (0.08)
HEI Refined Grains 5.2 (0.05) 6.2 (0.08) 4.8 (0.07) 5.0 (0.07)
HEI Empty Calories 11.4 (0.10) 12.9 (0.13) 11.0 (0.14) 10.9 (0.14)
HEI Total Score 47.1 (0.23) 52.8 (0.39) 46.9 (0.34) 44.7 (0.31)

Abbreviations: n, sample size; NHANES, National Health and Nutrition Examination Survey; BMI, body mass
index; HEI 2010, Healthy Eating Index 2010.

Within the age categories, there were no statistical differences in HEI 2010 total score
across weight categories (Table 2, panel a). There was a statistically significant difference in
energy intake across weight categories for 12–19-year-old children (p < 0.001), with post hoc
analysis indicating that children in the overweight (2019 kcal/day), obesity (2013 kcal/day),
and severe obesity (1955 kcal/day) categories had significantly lower mean energy intake
compared with children in the referent healthy weight category (2260 kcal/day). This same
pattern was observed for both 6–11-year-olds and 12–19-year-olds when examining energy
intake as a percentage of resting energy expenditure (% REE), which standardizes energy
intake for age and body size; those in the overweight, obese, and severe obesity categories
reported consuming a significantly lower percentage of their resting energy expenditure.
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Table 2. Energy intake and Healthy Eating Index 2010 scores for 2–19-year-old children.

a. All Children Underweight Healthy Weight Overweight Obese Severe
Obesity p-Value

Mean (SE)

2 to 5 years n = 164 n = 2963 n = 536 n = 386 n = 83
% REE reported 232.0 (7.2) 222.1 (2.0) 212.7 (4.6) 207.4 (5.4) 173.6 (7.5) * <0.001
Energy (kcal) 1534 (44.0) 1528 (13.0) 1544 (34.0) 1616 (46.0) 1567 (74.0) 0.51
HEI Total Score 50.6 (1.6) 53.0 (0.40) 53.2 (0.90) 52.0 (0.90) 49.0 (1.7) 0.11

6 to 11 years n = 172 n = 3320 n = 864 n = 732 n = 368
% REE reported 200.0 (5.2) 192.4 (1.6) 173.7 (3.4) * 172.0 (3.6) * 142.5 (3.9) * <0.001
Energy (kcal) 1842 (56.0) 1913 (16.0) 1957 (40.0) 2047 (40.0) 1567 (74.0) 0.03
HEI Total Score 46.3 (1.8) 47.0 (0.40) 46.7 (0.90) 46.6 (0.60) 46.8 (1.0) 0.98

12 to 19 years n = 226 n = 4026 n = 1139 n = 846 n = 612
% REE reported 170.7 (5.2) * 153.9 (1.8) 125.8 (1.8) * 115.6 (2.5) * 99.3 (2.7) * <0.001
Energy (kcal) 2270 (78.0) 2260 (29.0) 2019 (35.0) * 2013 (51.0) * 1955 (61.0) * <0.001
HEI Total Score 43.1 (1.0) 44.7 (0.40) 44.3 (0.60) 45.9 (0.90) 44.3 (0.80) 0.24

b. Underreporters Excluded Underweight Healthy Weight Overweight Obese Severe
Obesity p-Value

Mean (SE)

2 to 5 years n = 160 n = 2889 n = 519 n = 374 n = 76
% REE reported 234.9 (7.0) 224.7 (2.0) 215.8 (4.5) 210.6 (5.1) 180.3 (8.0) * <0.001
Energy (kcal) 1554 (44.0) 1545 (13.0) 1566 (33.0) 1641 (46.0) 1626 (79.0) 0.41
HEI Total Score 50.5 (1.6) 53.0 (0.40) 52.9 (0.90) 52.2 (1.0) 48.8 (1.8) 0.12

6 to 11 years n = 164 n = 3121 n = 778 n = 638 n = 291
% REE reported 202.6 (5.5) 198.0 (1.5) 181.4 (2.9) * 182.6 (3.3) * 156.4 (3.6) * <0.001
Energy (kcal) 1863 (59.0) 1965 (16.0) 2038 (38.0) 2163 (36.0) * 2119 (49.0) * <0.001
HEI Total Score 46.4 (1.8) 47.0 (0.40) 47.0 (0.90) 46.2 (0.70) 45.7 (1.1) 0.75

12 to 19 years n = 192 n = 3233 n = 752 n = 479 n = 271
% REE reported 185.1 (5.1) 174.2 (1.6) 154.0 (2.0) * 150.1 (2.7) * 137.6 (2.8) * <0.001
Energy (kcal) 2459 (77.0) 2566 (27.0) 2467 (37.0) 2617 (54.0) 2703 (73.0) 0.02
HEI Total Score 43.4 (1.1) 44.7 (0.40) 43.8 (0.70) 44.6 (0.90) 43.5 (0.90) 0.48

Abbreviations: n, sample size; SE, standard error; REE, resting energy expenditure (estimated using the Mifflin-St.
Jeor equation); HEI, Healthy Eating Index 2010; * significantly different than healthy weight, p < 0.01.

Among all children, the average % REE reported was 172.6% (SE 0.8%). The proportion
of children defined as underreporters is listed in Table 3. Generally, the proportion of
underreporters was lowest in the youngest age category (2–5-year-old children), and the
proportion of underreporters increased with increasing adiposity. More than half (56.8%)
of 12–19-year-old children with severe obesity were considered underreporters compared
with 7.3% of 2–5-year-old children with severe obesity.

Table 3. Percentage of children that reported energy intake that was less than estimated resting
energy expenditure.

Underweight Healthy Weight Overweight Obese Severe Obesity

% (Unweighted n)

2 to 5 years 1.8% (4) 1.9% (74) 2.4% (17) 2.6% (12) 7.3% (7)
6 to 11 years 2.1% (8) 4.9% (199) 7.5% (86) 10.5% (94) 17.7% (77)
12 to 19 years 14.1% (34) 21.0% (793) 36.0% (387) 45.3% (367) 56.8% (341)

Abbreviations: n, sample size.

The extent (magnitude) of underreporting also increased with increasing adiposity
in the oldest age group (Figure 1). In 12–19-year-olds, this was statistically significant by
ANOVA, specifically when comparing those underreporters with severe obesity (70.1% of
REE) with underreporters in the referent healthy weight group (77.2% of REE) (p = 0.001).
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Figure 1. Underreporters were characterized as those children who reported a caloric intake of
<100% of their estimated REE. Children in the underweight category were the greatest underre-
porters in the 2–5-year-old age group; dietary intakes for this age group were proxy-reported. They
reported the lowest % REE, and in this age group, the magnitude of underreporting decreased with
increasing adiposity. Conversely, children with severe obesity were the greatest underreporters in the
12–19-year-old age group. They reported the lowest % REE, and in this age group, the magnitude
of underreporting increased with increasing adiposity. The extent of underreporting was relatively
consistent across all weight categories for 6–11-year-old children.

Mean energy intakes, % REE reported, and HEI 2010 total and subcomponent scores
for the subsample of children that excluded underreporters (subsample n = 13,937) are
listed in Table 2, panel b. In this subsample, there were significant differences in raw
energy intake across weight categories for 6–11-year-old children only (p < 0.001). Post
hoc analysis showed that mean energy intake was significantly higher for children in the
obesity (2163 kcal/day) and severe obesity (2119 kcal/day) categories compared with the
reference healthy weight children (1965 kcal/day) category. However, when energy intake
was standardized as % REE, there were significant differences observed within all three
age categories; again, in this subsample that excluded underreporters, those in the higher
BMI categories reported consuming a lower percent of their resting energy needs (Table 2,
panel b). There were no significant differences in HEI 2010 total score observed within any
age category.

4. Discussion

This study provides evidence that even when we attempt to account for underreport-
ing, a known limitation of dietary assessment, the relationship between energy intake and
obesity is still unclear. It is not known whether the “underreporters” in this study were
intentionally or unintentionally misreporting their energy intake or if their “underreport-
ing” was accurate and due to an attempt at weight loss. However, this study illustrates that
when underreporters are included in the analysis, the relationship between energy intake
and obesity is weak.

More specifically, when all children were included in the analysis, there were few
significant differences in energy intake across weight categories. The only age group for
whom significant differences did exist was for 12–19-year-old children, in which children
with overweight and obesity reported consuming significantly fewer calories than healthy
weight children, the opposite of what would be expected. Troiano et al. [17] previously con-
ducted a similar analysis of 1988–1994 NHANES data (not excluding underreporters), and
they did not identify a significant difference in energy intake for children with a BMI ≥ 95th
percentile compared with children with a BMI < the 95th percentile. Skinner et al. [18] also
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studied energy intake for children using NHANES data (2001–2008) and found that children
with overweight/obesity reported consuming less energy than healthy weight children.

Other studies examining the relationship between energy intake and obesity in chil-
dren have shown mixed results. In 2007, the Academy of Nutrition and Dietetics conducted
a systematic review and found that of 14 longitudinal studies and 29 cross-sectional studies
(including Trioano et al.), 5 studies found a positive relationship between obesity and
energy intake, 5 studies found mixed results, 25 studies found no significant relationship,
and 8 found an inverse relationship between obesity and energy intake [5]. The dietary
assessment methods used in these studies varied and included food records, 24-h recalls,
and food frequency questionnaires.

When underreporters were excluded from the current analysis, there was a significant
difference in reported energy consumption for 6–11-year-old children based on weight
category, and the direction of the relationship changed to that which was expected: higher
energy intake was associated with the higher weight category. The magnitude of these
differences should be noted. For example, among 6–11-year-old children, when underre-
porters were excluded, children with severe obesity consumed (on average) ~150 kcal/day
more than children with a healthy weight. This is equivalent to one small snack each day.

Additionally, when reported energy intake was standardized as % REE, reported
intake was lowest for the highest weight categories in all of our analyses, including for
the subsample that excluded underreporters. This may be due to the energy required to
maintain elevated body weights. For example, the estimated REE for a 64-inch, 125-pound
15-year-old female is roughly 1350 kcal/day. If this same child is 250 pounds instead, the
estimated REE increases to 1916 kcal/day. Therefore, it may simply be more difficult to
consume enough calories to reach 200% REE (for example) for children with higher body
weights. Nonetheless, this observation contributes to previous evidence showing that the
link between energy intake and weight is unclear.

The higher proportion of underreporters among the higher weight categories is con-
sistent with previous literature [19,20]. The reasons for the observed underreporting are
unclear. It is likely that for children with obesity, there is a greater risk for social desirability
bias leading to underreporting compared with children with a healthy weight. Additionally,
children with obesity may be more likely to alter their energy intake in an attempt to lose
weight. In this case, the underreporting could be an accurate reflection of their actual
intake. Although in this study, excluding underreporters caused the data to better align
with our hypothesis, it is important that we do not automatically view these underreporters
as unreliable reporters. Future studies could examine this dichotomy by adding an analysis
of the NHANES question (asked of children 8 years old and older) regarding attempts to
lose weight, as weight loss attempts may be related to diet quantity and quality.

Diet quality was not related to obesity status in any of the analyses conducted in
this study. In a systematic review of studies on the relationship between diet quality and
obesity in adults, Asghari et al. showed a fairly consistent inverse relationship between
BMI and HEI [21]. Studies examining the relationship between obesity and diet quality in
children and adolescents are limited. Bekelman et al. found an inverse relationship between
HEI 2010 score at age 10 and BMI trajectory over 6 years [22]. Conversely, in a study of
6-year-old children in Tehran, Iran, Askari et al. found that children in the highest tertile of
HEI score (using HEI 2015) were more likely to be overweight [23]. Tester et al. examined
1999–2014 NHANES data for 2–5-year-old children and did not observe any significant
difference in energy intake or diet quality for children with severe obesity compared with
children with a healthy weight [24]. The present study confirms their findings, as we
did not see any differences in energy intake or diet quality across weight categories for
2–5-year-old children, even when underreporters were excluded. Notably, 2–5-year-old
children had the lowest proportion of underreporters within each weight category.

There are several limitations to this study. These data are cross-sectional and represent
only 1 day of intake. This is a particularly important limitation to consider when interpret-
ing HEI 2010 scores; the simple HEI 2010 scoring algorithm method does not adjust for
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measurement error or account for foods that are consumed episodically. For 2–5-year-old
and 6–11-year-old children, dietary intakes are proxy-reported and proxy-assisted, respec-
tively, which may lead to errors in reporting. Our cutoff value defining underreporters
(<100% REE), although based on the assumption that consuming less than their REE would
lead to lower adiposity, was somewhat arbitrary. It was also based on estimated (versus
measured) REE and did not include a physical activity factor to convert to total energy
expenditure. Future research should examine whether a specific cutoff point (% REE or
another indicator) can be used to accurately identify those who underreported their intake.

These data highlight that, among all children in the United States, diet quality is far
below the ideal score of 100 (indicating complete alignment with the Dietary Guidelines
for Americans) regardless of weight status. From a public health perspective, messages
and programs emphasizing healthful eating should be targeted to all children, not just
those with overweight or obesity. From a clinical perspective, those working with children
with overweight and obesity and their families should be careful not to make assumptions
about diet quantity or quality based on weight status but rather conduct individualized
dietary assessments. Research is needed to create a validated but practical methodology for
conducting dietary assessments in a clinical setting, which is currently lacking [25]. These
methods should consider and mitigate underreporting and demonstrate change based
on intervention. This may require innovative methods beyond the standard 24-h recall,
food record, or food frequency questionnaire and focus on components recommended for
assessment based on expert opinion and systematic review: the frequency of eating food
outside the home, sugar-sweetened beverage and 100% juice consumption, portion size,
fruit and vegetable intake, intake of high-energy dense foods, number of meals, and quality
of snacks [26], along with fat and energy intake [27].

5. Conclusions

Overall, these analyses demonstrate ongoing questions about the relationship between
energy intake and weight status and should be a call to action for further experimental
research regarding these relationships, the role of underreporting, and the third component
of energy balance, physical activity. Further, until the relationship between energy intake,
diet quality, and weight status is demonstrated consistently in the scientific literature,
clinicians and researchers should take care to avoid perpetuating stigmatizing messages
about the dietary patterns of children with obesity.
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