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Abstract

Background: Inaccuracies in energy intake (El) measurement hinder identification of risk factors that predict weight gain
and evaluation of obesity prevention and treatment interventions. Research has used objective measures of El to identify
underreporting correlates, producing mixed results, suggesting the need to examine novel potential correlates.
Objective: With the use of an objective measure of El from doubly labeled water (DLW) this report examined multiple
potential underreporting correlates.

Methods: Adolescents from 2 studies (study 1, n = 91; mean age: 18.4 = 0.58 y; 100% female; study 2, n = 162; mean
age: 15.2 = 1.99 y; 82 female adolescents; 80 male adolescents) completed a DLW assessment of El, a food-frequency
guestionnaire, and measures of perceived pressure for thinness, thin-ideal internalization, body dissatisfaction, dieting,
food-cue reactivity, eating disorder symptoms, socioeconomic status, and neural response to food; BMI (in kg/m?) was
measured over a 2-y follow-up.

Results: Elevated BMI correlated with underreported El in study 1 (r=0.26, P < 0.05) and study 2 (r=0.20, P=0.01), as
did male sex in study 2 (r= 0.24, P < 0.01); the other survey measures did not. Underreporting correlated negatively (r =
—0.29; uncorr P < 0.001) with responsivity of brain regions implicated in motor control to palatable food receipt and
positively (r = 0.31; uncorr P < 0.001) with responsivity of a region implicated in taste processing to cues signaling
impending milkshake receipt. Underreporting did not predict future change in BMI in either study.

Conclusions: Findings document marked underreporting and replicate evidence that BMI correlates positively with underreporting
and extends this literature by revealing that several novel factors were unrelated to underreporting and further that neural responsivity
to food correlated with underreporting, suggesting that adolescents who showed reduced responsivity in a motor control region to
food receipt and elevated responsivity of gustatory regions to anticipated palatable food receipt showed greater underreporting. This

trial was registered at clinicaltrials.gov as NCT00433680 and NCT02084836. J Nutr 2015;145:2412-8.
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Introduction

Obesity increases risk of diabetes, heart disease, and various
forms of cancer and is credited with 2.8 million deaths worldwide
annually (1). It is therefore vital to elucidate risk factors that
predict unhealthy weight gain and to identify prevention pro-
grams that reduce these risk factors and treatment interventions
that reduce factors that maintain overeating. However, these
pressing public health goals are hindered because it is difficult to
accurately measure energy intake (EI)’. Most studies relied on
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self-report measures, such as 24-h dietary intake recalls and
FFQs. Unfortunately, many individuals vastly underreport EI
(2), and this underreporting varies systematically across research
participants, violating the independence of errors assumption of
many commonly used statistical tests. Underreporting of EI can
result in inaccurate conclusions about the predictors of future
weight gain and the identification of effective obesity prevention
and treatment interventions (3).

Researchers have investigated correlates of dietary intake
underreporting, with the hope that this will determine for whom
self-reported EI is valid and inform the development of more
accurate methods of measuring EI. Although several procedures
are used to estimate underreporting of EI, the most accurate is to
use doubly labeled water (DLW) estimates of EI. DLW uses
isotopic tracers (oxygen-18 and deuterium ['®0 and D,'®0]) to
assess total carbon dioxide production, which can be used to
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generate accurate estimates of habitual caloric intake (4), providing
estimates of EI with only 7.8% SE of measurement (5). Studies
that used this method defined underreporting as the ratio
between self-reported EI with the use of dietary recall and DLW-
estimated EI. The factors that emerged as significant correlates
of underreporting in multiple studies were BMI (in kg/m?) (6-9),
sex (10, 11), low income (6, 8), body dissatisfaction (8, 11), and
dieting (9, 11). Although these findings have advanced knowl-
edge of factors that correlate with underreporting, findings are
inconsistent, suggesting the need to examine new potential
correlates of underreporting. The present report sought to
extend this literature by investigating a broad range of factors
that might be theorized to correlate with DLW-assessed EI
underreporting with the use of data from 2 samples. The factors
examined include BMI, body dissatisfaction, thin-ideal internal-
ization, perceived sociocultural pressure to be thin, reported
dieting, eating disorder symptoms, food cue reactivity, socio-
economic status, and neural responsivity to palatable food receipt
and anticipated receipt. For instance, elevated responsivity of
reward, attention, and gustatory regions and lower respon-
sivity of inhibitory regions to anticipated palatable food receipt
may increase the risk of overeating, which could prompt
individuals to minimize this propensity by underreporting caloric
intake. In addition, we tested whether underreporting predicts
future increases in BMI over a 2-y follow-up period, because
it might be a proxy measure of a positive energy balance. To
our knowledge, previous studies have not tested this latter
hypothesis.

Methods

Study 1

Participants in study 1 were a randomly selected subsample from a
large obesity prevention trial that targeted young women with weight
concerns. Participants were 91 female late adolescents aged 18-20 y
(mean age: 18.4 y * 0.58; mean BMI: 23.7 * 4.07; 90% white, 2%
American Indian or Alaska Native, 3% Asian, and 5% did not report).
Exclusion criteria included participants who had diabetes, conditions
that required supplemental oxygen, or pregnancy. Participants provided
data during 6 visits to the laboratory as follows: baseline, 2 wk, 4 wk,
6 mo, 1y, and 2 y after baseline. Participants were also required to avoid
traveling >322 km from the study site in the 2 wk between the second
and third visit to the laboratory because regional variation in the amount
of oxygen-18 and deuteruim in water would have introduced error
variance. Participants provided written informed consent, and research
was conducted according to the ethical standards required by this
institutional review board-approved study.

Study 2

Participants in study 2 were recruited with advertisements and flyers
to participate in a study that examined how the brain responds to food
and potential causes of overeating. Participants were 162 adolescents
between the ages of 14 and 17 y old (82 female adolescents, 80 male
adolescents; mean age: 15.2 * 1.99 y; mean BMI: 20.8 *= 1.91; 84%
white, 5% American Indian or Alaska Native; 2% Asian, 3% black or
African American, 0.5% Native Hawaiian or Pacific Islander, 0.5%
other or mixed racial heritage, and 5% did not report). Exclusion criteria
were a BMI <18 or >25, pregnancy, head injury with loss of conscious-
ness, substantial cognitive impairment, major psychiatric disorders in the
past year, more than weekly use of psychoactive substances (including
nicotine and alcohol), or psychotropic medications. Participants pro-
vided data during 4 visits to the laboratory at baseline and 2 wk, 1y, and
2 y after baseline. Participants were required to avoid traveling >322 km
from the study site in the 2 wk between the second and third visit to the
laboratory. Participants and their parents provided written informed
consent, and research was conducted according to the ethical standards
required by this institutional review board-approved study.

Measures (study 1 and study 2)

Body mass. BMI was used to reflect height-adjusted adiposity. After
removal of shoes and coats, height was measured to the nearest millimeter
with the use of a stadiometer, and weight was assessed to the nearest 0.1 kg
with the use of a digital scale. Two measures of height and weight
were obtained and averaged at each visit. BMI correlates with direct
measures of total body fat such as DXA (r = 0.80-0.90) and with
health measures, including blood pressure, adverse lipoprotein profiles,
atherosclerotic lesions, serum insulin concentrations, and diabetes
mellitus in adolescent samples (12).

Objective measure of energy intake. DLW was used to estimate EI
over a 2-wk period. DLW was administered immediately after subjects
tested negatively for pregnancy (if applicable). Doses were 1.6-2.0 g
H,'0 (10 atom percent)/kg estimated total body water. Spot urine
samples were collected immediately before DLW was administered and
1, 3, and 4 h after dosing. Two weeks later, 2 additional spot urine
samples were collected at the same time of day as 3- and 4-h postdosing
samples. No samples were the first void of the day. Energy expenditure
(EE) was calculated with the use of equation A6 (4), dilution space ratios
(13), and the modified Weir’s equation (14), as previously described (15).
EI per day was calculated from the sum of EE from DLW and the
estimated change in body energy stores from serial body weight
measurements performed at baseline and 2 wk after dosing. This figure
was divided by the number of days between baseline and 2 wk after the
test to calculate the daily source of energy substrates from weight loss or
storage of excess EI as weight gain (16). The equation used for each
participant was as follows: EI = EE + [(2-wk weight — baseline weight) X
7800)]/(2-wk date — baseline date). The 7800 kcal/kg is an estimate of
the energy density of adipose tissue (17).

Self-reported energy intake. An adapted version of the Block Food-
Frequency Questionnaire (BFFQ) (18) assessed frequency of consump-
tion of specific food types over the past 2 wk. Participants were given a
definition of a medium portion and asked to indicate the frequency of
consumption over the previous 2-wk period. BFFQ values correlated (r =
0.57) with 4-d food record estimates for total EI and most nutrients (18)
and showed 2-wk test-retest reliability (mean r = 0.69) (19).

Underreporting of caloric intake. Underreporting was calculated as
the difference between objectively measured El, as estimated with the use
of DLW, and self-reported caloric intake, measured with the BFFQ, such
that higher scores represent greater underreporting of caloric intake.

Dieting. The Dutch Restrained Eating Scale (20) assesses dietary behaviors
designed to produce weight loss and weight maintenance (sample item:
Do you deliberately eat less in order not to become too heavy?). The
Dutch Restrained Eating Scale has shown internal consistency (a = 0.95),
2-wk test-retest reliability (r = 0.82), convergent validity with self-
reported caloric intake (but not objectively measured caloric intake),
predictive validity for bulimic symptom onset, and sensitivity to
detecting intervention effects (20, 21) (o = 0.92 at baseline).

Eating disorder. The Eating Disorder Diagnostic Interview (21) assessed
eating disorder symptoms. Items that assessed symptoms in the past
month were summed to form an overall symptom composite. This com-
posite has shown internal consistency (a = 0.92), 1-wk test-retest reliability
(r = 0.90), inter-rater agreement (intraclass correlation coefficient » = 0.93),
sensitivity to detecting effects of eating disorder prevention and treat-
ment interventions, and predictive validity for future onset of depres-
sion (21, 22).

Parental education. Parental education, as a proxy for socioeconomic
status, was assessed. Participants were asked to provide the highest level
of education completed by each parent. The mean of both parents’
reports were calculated to create the parental education score.

Additional study 1 measures
Food cue reactivity. The 18-item Power of Food Scale (23) assessed
individual differences in appetitive responsiveness to food and food cues.
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This scale shows good internal consistency (o = 0.93) and test-retest
reliability over a 4-mo period (r = 0.80) (24).

Body dissatisfaction. Items from the Satisfaction and Dissatisfaction
with Body Parts Scale (25) assessed dissatisfaction with 9 body parts. The
scale has shown internal consistency (a = 0.94), 3-wk test-retest reliability
(r = 0.90), predictive validity for bulimic symptom onset, and sensitivity to
detecting intervention effects (26) (a = 0.91 at baseline).

Thin-ideal internalization. The Ideal-Body Stereotype Scale-Revised
assessed thin-ideal internalization (26). The scale has shown internal
consistency (a = 0.91), 2-wk test-retest reliability (» = 0.80), predictive
validity for bulimic symptom onset, and sensitivity to detecting interven-
tion effects (26) (a« = 0.78 at baseline).

Sociocultural pressure to be thin. Perceived pressure from family,
peers, dating partners, and the media to be thin was assessed with
the Perceived Sociocultural Pressure Scale (27). This scale has shown
internal consistency (a = 0.88), 2-wk test-retest reliability (r = 0.93),
and predictive validity for future onset of bulimic symptoms (28) (a =
0.85 at baseline).

Additional study 2 measures

Food reward paradigm. The food reward paradigm assessed response
to receipt of a palatable milkshake and anticipated receipt of the milkshake.
Stimuli were 2 images (glasses of milkshake and water) that signaled (cued)
impending delivery of either 0.5 mL chocolate milkshake or tasteless
solution, respectively. On 40% of the trials the taste was not delivered
after the cue to allow investigation of the neural response to anticipation
of a taste that was not confounded with actual receipt of the taste
(unpaired trials). There were 30 repeats of both milkshake receipt and
tasteless solution receipt and 20 repeats of both the unpaired milkshake
cue and the unpaired tasteless solution cue. Tastes were delivered with
programmable syringe pumps. Syringes filled with milkshake and tasteless
solution were connected via Tygon tubing to a manifold that fit into
the mouths of participants and delivered the taste to a consistent tongue
segment. Participants were instructed to swallow when they saw the
swallow cue.

fMRI statistical analyses. A detailed description of the fMRI data
acquisition and preprocessing are provided elsewhere (29). To identify brain
regions activated in response to palatable food intake, BOLD response was
contrasted during receipt of milkshake vs. tasteless solution (milkshake
receipt > tasteless solution receipt). The arrival of a taste in the mouth was
considered to be receipt. To identify brain regions activated in response to
anticipated receipt, BOLD response during presentation of the unpaired cue
signaling impending delivery of the milkshake was contrasted with response
during presentation of the unpaired cue signaling impending delivery of the
tasteless solution (milkshake cue > tasteless cue). Contrast images were
constructed for each participant. Random-effects analyses were used to
account for within-subject variance. Individual’s statistical parametric maps
of the above-mentioned contrasts were regressed on the EI underreporting
score. Self-reported hunger levels were included as a covariate.

We determined the thresholds by way of Monte Carlo simulations of
random noise distribution with the use of the AlphaSim module of Analysis
of Functional NeuroImaging (Cox) (30). The inherent smoothness was
calculated from the residual mean squares with the use of the 3dFWHM
module of Analysis of Functional Neurolmaging (30). The mean gray
matter mask of the whole brain was derived from the sample with the
use of Diffeomorphic Anatomical Registration Through Exponentiated
Lie Algebra segmentation in Statistical Parametric Mapping (Welcome
Department of Imaging Neuroscience), following standard methods in
Voxel-Based Morphometry (31). Once segmented, mean gray matter was
resliced to 3 mm® and binarized with the use of the image calculator
function in Statistical Parametric Mapping at the level of i1 (binary selector
vector) >0.03. This mask was used in the Monte Carlo simulations and
applied at the second level for all analyses to reduce the number of voxels
in white matter tested, because any peaks in white matter would be
considered artifact findings. The resulting threshold of P < 0.001 with a
cluster (k) =12 was considered corrected for multiple comparisons across
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the whole brain. Effect sizes were derived from the Z values (Z/\/N). We
confirmed that influential outliers did not drive effects.

Results
Study 1

Baseline characteristics for both study 1 and study 2 are shown in
Table 1. The mean underreporting score was 1270 = 666 kcal/d
(range: —174 to 2683 kcal/d). The correlations between under-
reporting, BMI, dieting, body dissatisfaction, thin-ideal internal-
ization, parental education, eating disorder symptoms, perceived
sociocultural pressure to be thin, and food cue responsivity are
shown in Table 2. Underreporting showed a significant positive
correlation with baseline BMI (r = 0.26, P < 0.05), wherein those
with higher BMIs showed greater underreporting. None of the
other factors showed significant relations with underreporting (r =
—0.22 to 0.10). The BFFQ used in study 1 and study 2 showed
only a weak correlation with DLW EI (r = 0.14) (3).

Regression models indicated that degree of underreporting of
EI was not significantly related to future increases in BMI over
the 2-y follow-up.

Study 2

The mean underreporting score was 668 *= 1062 kcal/d (range:
—2435 to 3324 kcal/d). The correlations between underreporting,
BMI, dieting, parental education, eating pathology, and sex are
shown in Table 3. Underreporting was significantly correlated
with baseline BMI (r = 0.20, P = 0.01) and sex (r = 0.24, P < 0.01),
indicating that participants with higher baseline BMI underreport
more than participants with a lower BMI, and that male adoles-
cents underreport more than female adolescents. None of the other

TABLE 1 Baseline subject characteristics and behavioral mea-
sures for female adolescents with weight concerns (study 1) and
male and female adolescents (study 2)’

Study 1 (n=91) Study 2 (n = 162)

Characteristics

Age, y 18.4 + 0.58 15.2 + 1.99

BMI, kg/m? 237 + 407 208 + 1.91

Reported energy intake, kcal/d 1226 = 420 1884 + 858

DLW energy intake, kcal/d 2524 + 588 2563 * 774

Underreporting,? kcal/d 1270 * 666 667 = 1061
Behavioral measures

Die‘[ing3 2.85 = 0.803 1.60 = 0.631

Parental education* 474 + 095 421 + 104

Eating disorder symptoms® 114 £132 240 = 1.36

Thin-ideal internalization® 3.71 = 0.467

Sociocultural pressure’ 254 + 0.775

Food cue reactivity® 2.44 + 0.802

Body dissatisfaction® 3.35 = 0.665

" Values are means = SDs. DLW, doubly labeled water.

2 Calculated as (DLW energy intake — reported energy intake).

3 Assessed with the use of the Dutch Restrained Eating Scale (20), higher scores
indicate greater dieting.

4 Anchored by 1 for grade school graduate through 6 for advanced degree.

5 Assessed with the Eating Disorder Diagnostic Interview (21); higher scores indicate
greater disordered eating symptoms.

8 Assessed with the Ideal-Body Stereotype Scale-Revised (26).

7 Assessed with the Perceived Sociocultural Pressure Scale (27).

8 Assessed with the Power of Food Scale (23).

9 Assessed with the Body Parts Scale (25) that assesses dissatisfaction of 9 body
parts.



TABLE 2 Correlations between underreporting of caloric intake and predictive factors in female adolescents with weight concerns

(study 1)

Body Thin-ideal Parental Eating disorder ~ Sociocultural Food cue
Study 1 BMI  Dieting  dissatisfaction internalization  education symptoms pressure reactivity ~ Underreporting
BMI (kg/m?) —0.02 0.22* -0.19 0.01 —0.01 —-0.03 0.02 0.26*
Dieting? 0.32** 0.28* 0.20 0.47*** 0.47%%* 0.19 0.01
Body dissatisfaction® 0.23* 0.16 0.47%** 0.22* 0.01 0.06
Thin-ideal internalization* 0.22* 0.22* 0.48*** 0.12 -0.1
Parental education® —0.38"** —0.09 0.10 —-0.07
Eating disorder symptoms® —0.38*** 0.03 0.10
Saciocultural pressure’ 0.26% -0.19
Food cue reactivity® -0.02

Underreporting®

1

n=291. %, ** ***Correlations between underreporting and predictive factors: *P < 0.05; **P < 0.001; ***P < 0.001. Underreporting showed a significant positive correlation

with baseline BMI (r = 0.26, P < 0.05), wherein those with higher BMIs showed greater underreporting. DLW, doubly labeled water.
2 Assessed with the Dutch Restrained Eating Scale (20); higher scores indicate greater dieting.

3 Assessed with the Body Parts Scale (25) that assessed dissatisfaction of 9 body parts.

4 Assessed with the Ideal-Body Stereotype Scale-Revised (26).
5 Anchored by 1 for grade school graduate through 6 for advanced degree.

© Assessed with the use of the Eating Disorder Diagnostic Interview (21); higher scores indicate greater disordered eating symptoms.

7 Assessed with the use of the Perceived Sociocultural Pressure Scale (27).
8 Assessed with the use of the Power of Food Scale (23).
9 Calculated as (DLW energy intake — reported energy intake).

self-reported factors were significantly correlated with under-
reporting (r = 0.03-0.14).

Underreporting was negatively correlated (r = —0.29) with
activation in a region in the left anterior cerebellar lobe (Montreal
Neurological Institute coordinates: —15, —55, =26, Z = 3.64, k =
18) in response to milkshake receipt (relative to tasteless receipt).
Further, underreporting was positively correlated (r = 0.31) with
activation in the left pons (Montreal Neurological Institute coor-
dinates: —6, —34, —47, Z = 3.89, k = 17) in response to anticipated
receipt of milkshake (relative to anticipated receipt of water).

Regression models indicated that degree of underreporting of
EI was not significantly related to future increases in BMI over
the 2-y follow-up.

Discussion

In both studies we found that baseline BMI was significantly
correlated with degree of underreporting of EI. This relation

apparently explains why underreporting was greater in study
1 (mean underreported intake: 1270 kcal/d), which had a mean
BMI of 23.7, than in study 2 (mean underreported intake: 658
kcal/d), which had a mean BMI of 20.8. The relation between
elevated BMI and underreported EI replicates findings from
previous studies that used DLW to calculate underreporting (6,
32, 33). Our results also converge with previous findings from
studies that did not use an objective measure of EI to validate
self-reported intake (34-37). The relation between reported EI
and DLW was estimated EI as a function of BMI (Figure 1),
combining data from the 2 samples examined in the present
study. As expected, DLW EI generally increased with increasing
BMI scores. However, self-reported El actually decreased as BMI
increased, creating greater underreporting of EI for participants
with an elevated BMI. Perhaps the most remarkable aspect of
these results is that, whereas lean participants report ~66% of
the calories they consume, the most overweight participants
report only ~20% of the calories they consume. Critically, the
fact that the degree of underreporting scales with BMI means

TABLE 3 Correlations between underreporting of caloric intake and predictive factors in male and

female adolescents (study 2)'

Parental Eating disorder
Study 2 BMI Dieting education symptoms Sex Underreporting
BMI 0.27* -0 0.06 —0.06 0.20**
Dieting? 0.11 0.32%** —0.34%** 0.03
Parental education® —0.05 0.05 0.11
Eating disorder symptoms* -0.17*% 0.14
Sex 0.24**
Underreporting®

1

n=162. * ** ***Correlations between underreporting and predictive factors: *P < 0.05; **P < 0.01; ***P < 0.001. Underreporting

was significantly correlated with baseline BMI (r = 0.20, P = 0.01) and sex (r = 0.24, P < 0.01), indicating that participants with higher
baseline BMI underreport more than participants with a lower BMI, and that male participants underreport more than female participants.

DLW, doubly labeled water.

2 Assessed with the Dutch Restrained Eating Scale (20); higher scores indicate greater dieting.
2 Anchored by 1 for grade school graduate through 6 for advanced degree.
4 Assessed with the Eating Disorder Diagnostic Interview (21); higher scores indicate greater disordered eating symptoms.

5 Calculated as (DLW energy intake — reported energy intake).
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that the assumption of independent errors is violated, implying
that it may not be appropriate to use ordinary least-squares
analyses (e.g., regression or ANOVA models) when examining
self-reported caloric intake.

In study 2 we also found that sex was significantly related
to underreporting, with male adolescents underreporting their
intake significantly more than female adolescents. The male
participants in our study underreported their intake by a mean
of 924 kcal/d, whereas the female participants underreported
by a mean of 418 kcal/d. Evidence that male participants
underreport EI to a greater degree than female participants was
found previously in another study that used DLW to validate
self-reported intake (38), but it does not line up with other
studies that found that female participants underreport more
than male participants per DLW estimates of EI (9, 11). Male
participants in our sample self-reported greater mean EI than
female participants (2054 kcal/d vs. 1719 kcal/d, respectively).
Previous research has shown that underreporting increases as
intake increases (39), which may explain why underreporting
appears greater for male participants than for female partic-
ipants in the present data. This could be because the more food
an individual consumes, the more difficult it is to accurately
report consumption, or because of social pressure to not
overeat.

In study 2, we examined whether neural response to
receipt and anticipated receipt of palatable food (chocolate
milkshake) was significantly related to underreporting. We
found a significant negative effect for activation in the left
anterior cerebellar lobe in response to milkshake receipt and a
positive effect for activation in the left pons in response to
anticipated receipt of milkshake. The significant negative
response in the cerebellum to milkshake receipt, which
encodes procedural memory, motor control, and coordina-
tion, may imply that participants with less recruitment of
motor control regions in response to tastes of palatable foods
tend to overeat and consequently underreport intake to a
greater degree. The significant positive response in the pons
region of the brain to anticipated palatable food receipt is also
noteworthy, given that the pons mainly encodes sensory
information, including taste. This finding suggests that
participants who have greater activation in a taste-encoding
region in response to anticipated milkshake receipt may
overeat and show consequent underreporting of intake more than
participants who do not experience as much neural response in this
gustatory region. These effects are novel, because no previous
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studies have examined whether neural response to palatable food
correlates with underreporting of caloric intake.

This report also examined whether other self-reported mea-
sures correlated with underreporting in our samples; however,
none of these correlations were significant. Although previous
studies that used DLW to validate self-reported intake have
found significant correlations with dieting (8, 9) and body
dissatisfaction (8), these effects did not replicate in the present
study. Note that the past studies reported large effects for both
dieting (mean r = 0.60) and body dissatisfaction (r = 0.91), given
that we did not replicate these findings, yet this may be because
the past studies involved adults, whereas we studied adolescents.
None of our other measures, including thin-ideal internaliza-
tion, parental education, sociocultural pressure to be thin, or
food cue reactivity, were significantly related to underreporting
in our samples, and, to the best of our knowledge, this was the
first study to examine whether these factors were related to
underreporting.

We also tested the novel hypothesis that degree of under-
reporting of caloric intake might predict future weight gain,
because this variable may identify individuals who are in a positive
energy balance. However, degree of underreporting of EI did not
predict future increases in BMI in either study.

It is important to consider the limitations of the present
studies. First, the sample for both studies included individuals
within a narrow age range and from limited ethnic and racial
backgrounds, and study 1 comprised individuals with weight
concerns, so results should be generalized to other populations
with caution. Second, the present study used only one measure
of self-reported intake (the BFFQ) to determine degree of
underreporting. It might be useful for future studies seeking to
identify correlates of underreporting to include additional self-
report measures (e.g., 24-h dietary recalls). Third, we were not
powered to detect small effects in either of our samples, which
should be taken into consideration when interpreting our
findings.

In conclusion, our results replicated findings that elevated BMI
was significantly related to underreporting, and they provided
evidence that among adolescents male teenagers underreport EI
more than female teenagers, presumably because male teenagers
reported greater El overall, and underreporting increases as intake
increases. Critically, combined data from our 2 samples graph-
ically illustrated that the degree of underreporting increased with
increasing BMI, implying that self-reported caloric intake violates
a key assumption of commonly used ordinary least-squares analyses



(independence of errors), such as Pearson’s product moment
correlations, ANOVA, and regression analyses. We were unable
to replicate that underreporting of caloric intake was related to
dieting and body dissatisfaction measures, potentially be-
cause this relation does not hold in adolescent samples.
Collectively, these results imply that underreporting of caloric
intake is greatest for those individuals with the largest
positive energy imbalance, suggesting that underreporting
may be primarily rooted in social desirability factors. The
magnitude of underreporting suggests that food-frequency
measures should not be used to assess caloric intake in
research studies, because they account for only a small
amount of variance in actual caloric intake. Finally, the fMRI
results show that underreporting may be related to deficits in
motor control and elevated sensitivity of brain regions that
encode taste. The evidence that neural response to receipt and
anticipated receipt of palatable food predict degree of
underreporting provides an important new direction for
future research.
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