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Abstract

Purpose Research has demonstrated significant underre-

porting of food intake in obese individuals with and

without binge eating disorder (BED). An improved

understanding of the accuracy of self-reported food intake

is central to diagnosis of eating disorders and monitoring

response to treatment. The purpose was to: (1) confirm

those with BED consume significantly more kilocalories

(kcal) than overweight/obese controls when instructed to

overeat in the laboratory and (2) compare dietary recall

data with measured intake.

Methods Fifteen women fulfilling BED criteria and 17

controls participated in an overeating episode and com-

pleted a 24-h dietary recall.

Results BED participants consumed significantly more

kilocalories according to both methodologies. The BED

group self-reported 90% of the measured intake compared

to 98% for the control group. Mean differences between the

methods indicated that on average both groups underre-

ported intake; however, the mean difference between

methods was significantly greater in the BED group.

Conclusions Findings confirm that those with BED con-

sume significantly more than controls during a laboratory

binge and controls tended to be more accurate in recalling

their intake 24 h later.

Keywords Binge eating disorder � Obesity � Food intake �
Meal patterning � Dietary recall � Underreporting

Introduction

Binge eating disorder (BED) is currently classified in the

Diagnostic and Statistical Manual of Mental Disorders, 4th

Edition (DSM-IV) [1], as a provisional diagnosis requiring

further study to support its utility as an eating disorder’s

diagnosis. Two central criteria describe binge eating in the

DSM-IV: (1) ‘‘Eating in a discrete period of time an

amount of food that is definitely larger than most individ-

uals would eat during a similar period of time and under

similar circumstances’’ and (2) ‘‘a sense of lack of control’’

[1]. In both clinical and research settings, the food intake

data necessary to determine whether an individual fulfills

the first criteria above are collected utilizing self-report

techniques. Throughout medicine, there are concerns

regarding the accuracy of self-reported data. Research has

demonstrated significant underreporting of food intake in

obese individuals with [2, 3] and without BED [4–6]. For

those with BED, precise measurements of energy intake are
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associated with additional challenges since eating episodes

are often secretive and associated with feelings of embar-

rassment and guilt over how much one is eating [7–9].

These characteristics of binge eating may influence accu-

racy of reporting.

Few studies have specifically examined the accuracy of

self-reported food intake data in BED. Reports utilizing the

doubly labeled water (DLW) method to measure total daily

energy expenditure (TDEE) suggest that obese individuals

report approximately 60% of their actual energy intake

[4, 5]. DLW studies provide a highly accurate estimate of

TDEE (within 4–5%) in free-living individuals [10]. In a

given individual, TDEE will equal energy intake if there is

no change in body weight during the data collection period.

Our group measured TDEE by the doubly labeled water

method with concurrent food log data collection [3]. By

comparing self-reported food intake collected by food

record to measured TDEE, we found that women with BED

report 70% of daily intake while obese controls report 73%.

When comparing daily food intake assessed by dietary

recall interview to measured TDEE, those with BED

reported 80% of their intake while obese controls reported

68%. There was no statistical difference between BED and

obese controls in proportion of reported intake in either

methodology. To the best of our knowledge, this is the only

study that has utilized DLW to explore accuracy of self-

reported food intake in women with BED. Yanovski’s

group examined the accuracy of self-reported data by

comparing average daily food intake assessed by food

records to estimated daily energy expenditure calculated by

the Harris–Benedict equation (HBE) [2]. The BED group

reported energy intake equivalent to 94% of their predicted

energy requirements compared to 60% in the non-BED

obese group. The differences between these studies are

notable and could be attributed to a discrepancy between

measured TDEE and estimated energy expenditure calcu-

lated by the HBE or variability in accuracy of reported food

intake. Given this, an examination of accuracy of self-

reported food intake in women with and without BED is

warranted.

Despite the challenges associated with precise, objective

measurement of eating behaviors, laboratory studies have

been utilized to study food intake in obese women with and

without BED. Our group and others have measured food

intake in the laboratory through the administration of a test

meal to simulate a binge eating episode. Test meal com-

position has varied by laboratory and included liquid meals

[11, 12], single-item meals [13–16], and multiple-item

arrays of food [14, 17–20]. Despite differing laboratory

methodologies, results have consistently demonstrated that

individuals with BED have greater total energy intake than

non-BED weight-matched controls when instructed to

overeat. However, marked variability in meal size has been

observed when those with BED are instructed to overeat in

the laboratory, with total food intake ranging from 1,515

[14] to 2,963 kilocalories (kcal) [2]. This variability has

been attributed to unique laboratory protocols and food

intake that is proportional to body size during an overeating

episode. Guss and colleagues observed a significant posi-

tive correlation between meal size during a laboratory

binge eating episode and body mass index (BMI) [18]. To

the best of our knowledge, this finding has not been rep-

licated in the literature.

In the current study, we sought to replicate findings by

our group and others that participants with BED will

consume more kilocalories than their non-BED counter-

parts when instructed to overeat in the laboratory. As an

extension of our original laboratory paradigm, participants

in the current study completed a self-reported dietary

recall interview of the 24-h time period including the test

meal. Measured food intake in the laboratory was com-

pared to dietary recall data to ascertain the accuracy of

participants’ recall of the overeating episode. We

hypothesized that the overweight/obese control group

would report approximately 60% of measured test meal

intake, consistent with previous reports [4, 5], while the

BED group would be more accurate as observed by

Yanovksi et al. [2]. Further, we sought to confirm the

positive correlation between total food intake and BMI in

those with BED during an overeating episode. A final aim

of this paper was to explore the possibility of reduced

dietary intake as a potential precursor to binge eating in

BED. We compared food intake preceding the laboratory

overeating episode to test meal intake to ascertain whe-

ther caloric intake before the test meal influences eating

during the test meal.

Furthermore, it remains unclear whether those with BED

and non-BED individuals report food intake with compa-

rable levels of accuracy. If these groups do not have con-

sistent reporting patterns, food intake data must be

interpreted with caution when trying to determine whether

they manifest distinctive eating patterns. An improved

understanding of the accuracy of self-reported food intake

data is central to distinguishing BED from typical obesity,

making sound diagnosis, and monitoring response to

treatment in patients with BED. In the study reported

below, overweight and obese women with and without

BED took part in an overeating episode in the laboratory

setting. To ascertain the accuracy of their recollection of

test meal intake, participants engaged in a telephone

interview the following day to document food intake in the

laboratory. Data from the dietary recall interview were then

compared to measured intake to evaluate the accuracy of

self-reported food intake data.

194 Eur J Nutr (2013) 52:193–202

123



Methods

Participants

Fifteen women meeting DSM-IV criteria for binge eating

disorder (BED) and seventeen overweight/obese controls

with no history of binge eating behaviors participated in the

current study. Participants in the control group had no

history of binge eating, purging, or other eating disorder

symptoms. Participants were required to be between the

ages of 18 and 45 and have a BMI within the range of

27–35 kg/m2. Recruitment was limited to women because

of the increased prevalence of BED in women. These

women were recruited as part of a larger study examining

food intake and energy expenditure measured via the DLW

method [3]. Participants were paid $300 upon completion

of the entire study protocol.

Participants were excluded from both BED and control

groups if they had unstable medical/psychiatric conditions

or a history of substance abuse in the previous 6 months.

Those who smoked, were pregnant or nursing, or currently

dieting were also excluded because these factors influence

energy metabolism. Participants on antidepressant therapy

were allowed to enroll if they were on a stable dose of

medication for 6 months and had no intention to modify

this throughout their involvement in the study. Five par-

ticipants with BED and two controls were on antidepres-

sants while participating in the study. Women on

medication for thyroid disorders were allowed to enroll if

they were on a stable dose of medication for 6 months and

thyroid function tests were within normal limits. The

University of Minnesota Institutional Review Board (IRB)

approved the study protocol. All participants took part in

the informed consent process and provided written

informed consent. Studies were carried out at the General

Clinical Research Center (GCRC) of the University of

Minnesota.

Procedure

Recruitment was performed by newspaper advertisements

inviting overweight women aged 18–55 years to participate

in a paid research study at the University of Minnesota. A

telephone screen was used to assess preliminary eligibility

for the BED and control groups. Participants meeting initial

criteria were scheduled for a complete evaluation at the

Ambulatory Research Center (ARC) to determine eligi-

bility. During this evaluation, participants were inter-

viewed using the Structured Clinical Interview for DSM-IV

Axis I Disorders, Patient Edition (SCID-I/P) [21]; the

Structured Clinical Interview for Axis II Personality Dis-

orders (SCID-II) [22]; and the Eating Disorder Examina-

tion, version 12.0D (EDE) [23]. These assessments were

used to confirm that BED participants fulfilled diagnostic

criteria and to rule out any history of eating disorder or

psychiatric symptoms in the control group. A physical

examination, complete blood count, basic metabolic panel,

and thyroid and liver function tests were performed to

detect unknown medical conditions that could influence

eligibility.

As part of the initial evaluation, participants were

interviewed by a registered dietitian (SKR) who was

blinded to their diagnostic status to assess typical food

intake patterns, food selection, and preferred snack foods.

Participants were presented with a standardized list of food

items and asked to indicate which appealed to them. In

addition, participants were asked whether they had other

favorite foods or recipes that they consumed when over-

eating. Based on this information, the dietitian created a

snack tray personalized to each participant’s eating pre-

ferences for the laboratory overeating episode. Snack trays

included 6–10 food items, consisting of both savory and

sweet, in quantities 2–3 times what participants reportedly

consumed during an overeating episode.

Eligible participants were then scheduled for an over-

night inpatient stay at the GCRC during which they would

engage in a laboratory overeating episode and subsequently

complete a telephone dietary recall of 24-h period includ-

ing the test meal. Patients were not informed that they were

scheduled for a dietary recall interview until after com-

pletion of the overeating episode. This was done to ensure

that knowledge of the recall would not influence eating

behaviors in the laboratory. In addition to collecting food

intake data for the test meal, the dietary recall protocol

gathered self-reported food intake for the periods preceding

and following the overeating episode. This enabled a

comparison of pre-binge and post-binge food intake to

intake during the test meal.

Laboratory binge eating episode

Participants were instructed not to consume any food or

caloric beverages after 12 p.m. and to arrive at the GCRC

no later than 5:30 p.m. After admission procedures, par-

ticipants were presented with a standard hospital dinner

plus an excess of their preferential binge foods as ascer-

tained by the dietary assessment. They were instructed to

‘‘Let yourself go and eat as much as you like.’’ Participants

were left alone to eat and told to notify the research team

when they were finished with the meal. This is the same

laboratory test meal protocol has been utilized in the pre-

vious work by our group [20].

Upon completion of the meal, food trays were removed

from the room. All food items presented to participants

were weighed in the GCRC metabolic kitchen prior to

service, and remaining portions were weighed after
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completion of the overeating episode. The exact quantity of

each item consumed was calculated by difference in mass.

The computer program Nutritionist IV [24] was used to

calculate total food intake in kilocalories and grams (g) and

macronutrient intake in grams. To compare our results with

others, macronutrient values in kilocalories were estimated

from measured values in grams by the following standard

conversion: 4.0 kcal/g carbohydrate, 4.0 kcal/g protein,

and 9.0 kcal/g fat.

Twenty-four-hour dietary recall

On the afternoon following the test meal, participants

completed a dietary recall interview for the 24-h time

period from midnight to midnight during which they

engaged in the overeating episode. The dietary recall

interviews involved a detailed discussion of food intake

and portion sizes with expert interviewers. The 24-h dietary

recall interview protocol has been described in previous

studies by our group [25, 26]. Interviews were conducted

by experienced interviewers from the Nutrition Coordi-

nating Center (NCC), Department of Epidemiology, School

of Public Health, University of Minnesota. Dietary inter-

viewers collected the 24-h dietary recalls using a current

version of the database each year. At the end of data col-

lection, nutrients were recalculated for all dietary intake

records on the most current version of the Nutrition Data

System for Research (NDS-R) software version 4.01, Food

and Nutrient Database 30, released in November 1999.

NDS-R is developed and maintained by the NCC, Uni-

versity of Minnesota, Minneapolis, MN. The NDS-R sys-

tem prompts the interviewer to ask detailed questions about

food intake over a 24-h period. The interviewer asks the

participant to recall the first eating episode during the 24-h

period. As the interviewer records food items during that

eating episode, the program prompts the interviewer to ask

about additional foods that may be typically eaten with the

specific item (e.g., condiments with hot dogs or the type of

milk or sugar added to cereal). When the first eating epi-

sode is fully explored, the interviewer asks about the next

eating episode and proceeds in this fashion through the

entire 24-h period. Prior to the data collection, participants

were trained in the use of food portion visuals (picture of

containers and shapes of specific quantities that are drawn

to scale) to estimate dietary intake as described by Posner

[27]. At the time the dietary recall of the inpatient binge

eating episode was collected, all participants had already

competed at least one random recall with the NCC inter-

viewers as part of the larger research protocol in which

they were participating. Results of these recalls will be

reported elsewhere.

Following collection of dietary recall data, eating epi-

sodes that occurred during the 24-h period were defined as

pre-binge, binge, or post-binge. Pre-binge intake was

defined as food consumption beginning at 12 a.m. up to

delivery of the test meal. Binge intake included only the

test meal administered at the GCRC. Post-binge intake was

defined as food consumption after the test meal until 11:59

p.m. This breakdown enabled a comparison of pre-binge

and binge intake to examine the role of reduced caloric

intake as a precursor to binge eating episodes.

Statistical analysis

Descriptive statistics, Pearson correlation coefficients, and

analysis of variance were calculated using SPSS version

17.0. The reporting accuracy was defined by two methods.

The first method was the directional difference, which was

defined as the mean difference of measured intake minus

reported intake. Negative values reflect over-reporting,

while positive values signify underreporting. The second

method to determine reporting accuracy was the absolute

difference, which was defined as the absolute value of the

measured intake less the reported intake. Greater absolute

difference values indicated greater inaccuracy overall

despite whether the difference arose from under- or over-

reporting. Analysis of variance was used to determine

between-group differences on total and macronutrient

intake, directional and absolute difference between labo-

ratory and dietary recall, and energy consumption

throughout the day. The proportion of energy intake from

carbohydrate, fat, and protein was examined by dividing

the macronutrient intake by total intake. Pearson’s corre-

lation coefficient was used to determine the relationship

between BMI and total food intake. Student’s t tests and

paired samples correlation coefficients were used to com-

pare within-group differences on laboratory, dietary recall

data, and energy consumption throughout the day. To

assess the difference between correlation coefficients

between groups, Fischer’s r-to-z transformations were

used.

Results

Demographics

The mean age of participants was 30.1 years (SD = 6.7) in

the BED group and 31.3 years (SD = 8.5) in the control

group, with no significant difference between groups (F (1,

30) = 1.81, p = 0.67). The mean BMI was 34.3 kg/m2

(SD = 5.5) with a range of 31.2–37.3 in the BED group

and 34.9 kg/m2 (SD = 7.2) with a range of 31.2–38.6 in

the control group. There was no significant difference in

BMI between groups (F (1, 30) = 0.08, p = 0.78).

196 Eur J Nutr (2013) 52:193–202

123



Energy and macronutrient intake during an overeating

episode: Laboratory vs. dietary recall

Table 1 reports descriptive and test statistics for laboratory

and dietary recall intake. Total food intake was signifi-

cantly greater in those with BED than in those without

according to laboratory (2,305.1 vs. 1,461.8 kcal; 466.3 vs.

294.4 g) and dietary recall methodologies (2,091.1 vs.

1,312.8 kcal; 411.1 vs. 261.6 g). Compared to overweight/

obese controls, those with BED consumed significantly

more grams of carbohydrate (laboratory: 294 vs. 71 g;

recall: 251 vs. 151 g) and grams of fat (laboratory: 96 vs.

63 g; recall: 99.7 vs. 59 g) according to both methodolo-

gies. There was no significant difference between BED and

control participants in protein intake.

The proportion of energy intake from carbohydrate, fat,

and protein was also examined. There was no significant

difference between BED and control groups in the pro-

portion of intake from carbohydrates and fats. Controls

consumed a significantly greater proportion of energy

intake from protein than those with BED according to the

dietary recall data (15.1 vs. 20.1%). This difference was

not significant when measured in the laboratory.

Multiple methods to evaluate accuracy of self-reported

food intake data

Paired samples t tests demonstrated no significant within-

group differences in total food and macronutrient intake

between laboratory and dietary recall methodologies in

either BED or control groups (Table 1). One exception was

the proportion of total intake from fat, with the BED group

reporting to consume more % fat in the dietary recall than

was measured in the laboratory (24.1 vs. 19.7%).

Accuracy of reporting was further examined by calcu-

lating the ratio of self-reported intake assessed by dietary

recall to measured intake in the laboratory (dietary recall/

laboratory). The proportion of reported to measured food

intake measured in grams was 0.94 (SD = 0.040) in the

BED group and 0.89 (SD = 0.36) in the control group.

There was no significant difference between groups (F (1,

28) = 0.147, p = 0.704). Additionally, there was no sig-

nificant difference between groups when evaluating the

dietary recall/laboratory ratio with food intake measured

in kilocalories (0.98, SD = 0.45 vs. 0.90, SD = 0.36;

F (1, 28) = 0.308, p = 0.584).

The correlation between laboratory and dietary recall

methodologies was calculated to evaluate accuracy of self-

reported data. In both BED and obese control groups,

significant within-group correlations were found between

laboratory and recall methods for total food intake mea-

sured in kilocalories (BED: r = 0.530, p = 0.05, CON:

r = 0.805, p \ 0.001). Total food intake measured in

grams was significantly correlated between methods in the

control group (r = 0.777, p \ 0.001), but only a trend

toward significance in the BED group (r = 0.465,

p = 0.09). The difference between the two correlation

coefficients approached significance (kcal: z = 1.33,

p = 0.091, g: z = 1.36, p = 0.086).

To further explore the accuracy of self-reported intake,

we performed a between-group comparison of the direc-

tional difference and the absolute value of the mean

difference for total food and macronutrient intake asses-

sed by laboratory and dietary recall methods (Table 2).

Results demonstrated that the BED participants had much

greater variability in their self-reported data as can be

seen by the standard deviation of the group means and

the magnitude of the absolute values of the mean for the

majority of the comparisons in Table 2. There was a

trend toward the absolute value of the difference being

significantly greater in those with BED than obese

controls.

Relationship between total food intake and BMI

Examining BED and obese control groups together, BMI

and total food intake were not significantly correlated

according to laboratory (kcal: r = 0.192, p = 0.292; g:

r = 0.199, p = 0.274) or dietary recall methodologies

(kcal: r = 0.214, p = 0.265; g: r = 0.206, p = 0.284). In

the control group, BMI was significantly correlated with

food intake in the laboratory (kcal: r = 0.541, p = 0.025;

g: r = 0.562, p = 0.019) and dietary recall data (kcal:

r = 0.540, p = 0.038; g: r = 0.543, p = 0.036). In those

with BED, BMI and food intake were not significantly

correlated according to laboratory (kcal: r = - 0.057,

p = 0.840; g: r = -0.054, p = 0.849) or dietary recall

data (kcal: r = - 0.108, p = 0.714; g: r = - 0.123,

p = 0.675).

Patterns of energy consumption throughout the day

Table 3 reports descriptive and test statistics for patterns of

energy consumption throughout the day. There were no

significant differences between BED and obese control

groups in pre-binge or post-binge caloric intake. No sig-

nificant correlations were found between pre-binge and

binge intake or post-binge and binge intake in the BED

group. In the obese control group, pre-binge intake was

significantly correlated with binge intake (r = 0.576,

p = 0.025), and post-binge intake was marginally signifi-

cant (r = 0.505, p = 0.055). Pre-binge intake and post-

binge intake were significantly positively correlated in

those with BED (r = 0.616, p = 0.019), obese controls

(r = 0.564, p = 0.028), and overall (r = 0.465,

p = 0.011).
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Discussion

In an attempt to replicate previous findings, one aim of the

present study was to confirm that differences in energy

intake exist between overweight and obese women with

and without BED when instructed to overeat in the labo-

ratory setting. Consistent with previous findings by our

group and others, BED participants consumed significantly

more total food than overweight/obese controls. This

finding was detected by both laboratory (2,305 vs.

1,462 kcal) and dietary recall methodologies (2,091 vs.

1,313 kcal). These findings are remarkably consistent with

previous work by our group in which obese women with

and without BED engaged in a laboratory overeating epi-

sode and consumed 2,151 (SD = 430) and 1,609 kcal

(SD = 700), respectively [20]. This work utilized an

identical laboratory protocol to the current study. Other

researchers have observed greater variability in food con-

sumption during a multiple-item laboratory overeating

episode, with intake ranging from 1,515 [14] to 2,963 kcal

[19].

Macronutrient intake data measured by both methodol-

ogies indicated that those with BED eat significantly

greater amounts of carbohydrate and fat than obese

controls during a laboratory overeating episode. However,

there were no differences in the proportion of total energy

intake derived from carbohydrates and fat between groups.

This suggests that the differences in total carbohydrate and

fat intake observed were secondary to increased food

intake in BED participants and do not reflect differences in

food selection. This is consistent with previous work by our

group in which those with BED consumed significantly

more total fat than obese controls, but the proportion of

energy intake from fat was not significantly different

between groups [20]. Dietary recall data indicated that

control participants consumed a significantly greater pro-

portion of total energy from protein compared to the BED

group. However, this difference was not significant

according to laboratory measurements, which is the gold

standard for measuring dietary intake. Results of our pre-

vious study detected no difference in total or proportion of

protein intake between groups [20]. We suspect that this

finding represents differences between groups in accuracy

of reporting rather than a true difference in macronutrient

consumption.

Other research groups have examined macronutrient

intake when obese women with and without BED are

instructed to overeat in the laboratory. Yanovski found that

Table 2 Mean differences of total energy and macronutrient intake between laboratory and dietary recall methodologies

Directional difference Absolute value of mean difference

BED

MD (SD)

CON

MD (SD)

F (1, 28) (p) BED

|MD| (SD)

CON

|MD| (SD)

F (1, 28) (p)

Total kcal 215.7 (939.0) 160.9 (502.4) 6.03 (0.021) 779.1 (527.5) 438.6 (272.1) 3.83 (0.061)

Total grams 54.0 (190.7) 35.4 (100.6) 0.11 (0.744) 158.9 (110.9) 87.3 (57.6) 4.87 (0.036)

CHO (g) 42.2 (114.7) 28.0 (68.5) 4.21 (0.050) 97.0 (70.3) 56.8 (45.6) 2.30 (0.141)

Fat (g) -1.5 (43.2) 3.4 (23.3) 5.00 (0.034) 35.0 (23.4) 19.4 (12.4) 6.99 (0.014)

Protein (g) 13.3 (43.9) 4.02 (16.9) 4.00 (0.055) 30.7 (33.2) 14.1 (9.6) 4.85 (0.036)

BED binge eating disorder, CON control, Kcal kilocalories, g grams, CHO carbohydrate, SD standard deviation, MD mean difference between

laboratory and dietary recall, |MD| absolute value of mean difference between laboratory and dietary recall

Table 3 Patterns of energy

consumption throughout the

day: pre-binge, binge, and post-

binge food intake

BED binge eating disorder,

CON control, Kcal kilocalories,

SD standard deviation,

r Pearson’s correlation

coefficient

Food intake (kcal) BED

Mean (SD)

CON

Mean (SD)

BED vs. CON

F (1, 28) (p)

Pre-binge 1,188.9 (449.9) 1,038.0 (346.3) 1.032 (0.319)

Binge 2,091.1 (1,044.1) 1,312.8 (847.5) 4.889 (0.036)

Post-binge 182.6 (152.0) 270.7 (338.6) 0.798 (0.380)

Correlations BED

r (p)

CON

r (p)

Overall

r (p)

Pre-binge and binge -0.145 (0.620) 0.576 (0.025) 0.206 (0.284)

Post-binge and binge 0.107 (0.715) 0.505 (0.055) 0.234 (0.222)

Pre- and post-binge 0.616 (0.019) 0.564 (0.028) 0.465 (0.011)
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those with BED consumed significantly more fat (38.9 vs.

33.5%) and less protein (11.4 vs. 15.4%) than obese con-

trols [19]. Guss reported that obese women with BED

(BMI [ 28) consumed a significantly greater proportion of

energy from fat than normal weight controls (BMI 19–23),

but observed no difference between obese women with and

without BED [19]. In contrast, Goldfein reported no dif-

ference in the proportions of macronutrient intake between

obese women with and without BED when instructed to

overeat in the laboratory [14]. Given these findings and

those of the present study, it remains unclear whether

differences in macronutrient intake exist between obese

women with and without BED. The three studies discussed

above utilized an identical laboratory paradigm. Direct

comparison of these findings with the current study is

difficult because macronutrient consumption reflects both

food selection and food presentation, which varies by

laboratory protocol.

To expand on the findings above, we compared mea-

sured food intake in the laboratory to dietary recall esti-

mates of intake to ascertain the accuracy of self-reported

data in obese women with and without BED. To the best of

our knowledge, this is the first study to compare laboratory

and dietary recall measurements of a specific eating epi-

sode in adult women with BED. According to dietary recall

interviews, BED and obese control groups reported 90%

and 98% of measured food intake during an overeating

episode in the laboratory, respectively. Furthermore, there

were no differences between groups in the accuracy of self-

reported carbohydrate, fat, or protein intake.

When comparing random 24-h dietary recall data with

TDEE assessed using the DLW method in these same

participants, we noted that the BED and obese control

groups reported daily food intake at 80 and 68% of TDEE,

respectively [3]. Since accuracy of self-reported data for an

isolated laboratory overeating episode was examined in the

current study, direct comparisons with the results above

cannot be made. Further research is required to determine

whether these findings can be replicated and, if so, what

factors facilitate the observed improvement in reporting. It

is possible that the participants in this study may have

reported with greater accuracy because the laboratory

environment and unique food presentation made the epi-

sode more memorable than eating in the natural environ-

ment, thus resulting in improved recall of intake.

While there is not total consistency throughout the

results, the three methods used to examine the accuracy of

self-reported food intake together suggest that those with

BED were less accurate than obese controls. Within-group

comparisons demonstrated no significant differences

between laboratory and dietary recall methods in total food

or macronutrient intake in either group. Significant positive

correlations between measured and self-reported intake

were observed in both groups. However, the correlation

coefficients were larger in the control group (r = 0.805 vs.

0.530), indicating that they were on average more accurate

than those with BED. There was a trend toward a signifi-

cant difference between these correlation coefficients

(p = 0.09). We also examined the directional difference

and the absolute value of the mean difference between

reported and measured intake to examine the direction and

magnitude of the inaccuracies in the two groups. Mean

differences indicated that both groups underreported

intake, but those with BED did so to a greater extent (215

vs. 160 kcal, p = 0.021). The mean of the absolute value

of the difference suggests that the BED group tended to be

less accurate at reporting their intake overall than controls

(779 vs. 438 kcal, p = 0.061). The BED group also dem-

onstrated greater variability in reporting as evidenced by

standard deviations that were larger than those noted in

controls. Overall, these findings are suggestive that those

with BED tended to be less accurate with self-reported

intake than obese controls.

Our findings suggest that the overweight/obese control

participants demonstrated a trend to be more accurate at

estimating total energy and macronutrient intake. It is

possible that decreased accuracy of dietary recall data in

participants with BED may be the result of subjective loss

of control and consumption of an extremely large amount

of food in a short period of time. Both of these factors may

impair awareness of food consumption in BED relative to

control participants. Further research is needed to confirm

that BED participants are less accurate at reporting food

intake than non-BED overweight/obese and to understand

the mechanism of impaired accuracy.

Researchers have observed a positive correlation

between food intake and BMI when participants with

BED were instructed to binge eat in the laboratory [18].

In the current study, we sought to confirm that eating in

proportion to BMI accounts for the variability in food

intake reported in those with BED. Our results indicated

that BMI and food intake were significantly correlated in

the obese control group, but not in the BED group. These

findings are not consistent with those reported by Guss

and colleagues [18], who noted a positive correlation

between meal size and BMI in the BED group under

binge eating conditions. Significant correlations were not

observed in the BED group when they were instructed to

eat a normal meal or in obese control participants under

binge or normal eating conditions. These results are not

consistent with our findings and question the role of BMI

in modulating food intake during a single eating episode

in those with BED. Methodological differences between

these studies make comparison of results difficult and

demonstrate the need for further research addressing this

issue.
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A final aim of this study was to explore the role of

reduced caloric intake as a potential precursor to binge

eating in BED. To analyze patterns of energy consumption

throughout the day, total daily caloric intake assessed by

dietary recall was categorized as pre-binge, binge, or post-

binge intake. There were no significant correlations

detected between pre-binge and binge intake or binge and

post-binge intake in the BED group. These findings suggest

that food intake preceding and following an overeating

episode is not associated with food consumption during the

overeating episode alone. In contrast, in the obese control

group, there were positive correlations between all of the

comparisons, suggesting that those who eat more before the

overeating episode also eat more during and afterward.

Further, significant positive correlations were noted

between pre-binge and post-binge food intake in both

groups. This observation suggests that those who tended to

consume a larger amount of food preceding the overeating

episode also tended to eat more following it. Likewise,

those who ate less before the overeating episode also ate

less following it. Failure to compensate for overeating with

reduced dietary intake may contribute to the development

of obesity.

The findings of this study are limited by the small

sample sizes and high standard deviations of energy and

macronutrient intake values. As discussed above, multiple

laboratory studies have reported great variability in food

intake during binge eating episodes in BED. This presents a

challenge to the assessment of food intake, and further

research with larger sample sizes is needed to describe

eating behaviors with greater specificity. In addition, there

were aspects of our methodology which may have influ-

enced food intake during the laboratory test meal. From the

onset of the study, participants were aware that they would

engage in an overeating episode in the laboratory. This

prior knowledge may have influenced their eating behav-

iors and sense of loss of control during the binge eating

episode.

A final limitation of this project is inherent in all

laboratory studies of eating behaviors. While laboratory

studies provide an objective, precise measurement of

intake, they remove the individual from their natural

environment and by doing so may influence eating

behaviors. In the dietary recall of the test meal intake,

self-reported food intake reached 90–98% of measured

intake. The accuracy of self-reported data in these groups

is surprising, given evidence that most obese individuals

report daily energy intake at 60% of predicted energy

requirements [4, 6]. This degree of accuracy can, at least

in part, be attributed to the training participants received

prior to the dietary recall interviews (see Methods sec-

tion). As stated above, it may also be the case that the

unique experience of eating in a laboratory is more

memorable and ultimately increases the accuracy of self-

reported recall. This raises the concern that laboratory

studies place participants in a unique eating environment,

devoid of typical precipitants of binge eating, and may

not generalize to the natural environment.

Secondary findings from this study reinforced that obese

women with and without BED have distinct eating

behaviors and support the inclusion of BED as a diagnostic

category within the eating disorder section of the DSM-V.

Further research will clarify with increasing precision the

quantity, nutrient composition, and food selections that

characterize binge eating episodes in BED. Characterizing

the eating behaviors associated with BED—both in the

laboratory and through self-reported data—will facilitate

accurate diagnosis and assessment of treatment response.

Acknowledgments This study was funded by a National Institutes

of Health Grant (R01 MH 060199, MO1-RR00400), supported in part

by the Minnesota Obesity Center Grant (P30 DK 60456) and National

Institute on Drug Abuse (DA-26119). The authors wish to thank

Jennifer Hommerding for her assistance with data collection.

Conflict of interest The authors declare no conflict of interest.

References

1. American Psychiatric Association. Task Force on DSM-IV

(2000) Diagnostic and statistical manual of mental disorders:

DSM-IV-TR. American Psychiatric Association, Washington,

DC

2. Yanovski SZ, Sebring NG (1994) Recorded food intake of obese

women with binge eating disorder before and after weight loss.

Int J Eat Disord 15:135–150

3. Raymond N, Peterson R, Bartholome L, Raatz S, Jensen M,

Levine J (2011) Comparisons of energy intake and energy

expenditure in overweight and obese women with and without

binge eating disorder. Obesity E-Pub Oct 20

4. Black AE, Prentice AM, Goldberg GR, Jebb SA, Bingham SA,

Livingstone MB, Coward WA (1993) Measurements of total

energy expenditure provide insights into the validity of dietary

measurements of energy intake. J Am Diet Assoc 93:572–579

5. Prentice AM, Black AE, Coward WA, Davies HL, Goldberg GR,

Murgatroyd PR, Ashford J, Sawyer M, Whitehead RG (1986)

High levels of energy expenditure in obese women. Br Med J

292:983–987

6. Westerterp K, Goris AHC (2002) Validity of the assessment of

dietary intake: problems of misreporting. Curr Opin Clin Nutr

Metab Care 5:489–493

7. Mitchell JE, Crow S, Peterson CB, Wonderlich S, Crosby RD

(1998) Feeding laboratory studies in patients with eating disor-

ders: a review. Int J Eat Disord 24:115

8. Walsh BT, Boudreau G (2003) Laboratory studies of binge eating

disorder. Int J Eat Disord 34(Suppl):S30–S38

9. Wilson GT (1993) Assessment of binge eating. In: Fairburn CG,

Wilson GT (eds) Binge eating: nature, assessment, and treatment.

Guilford Press, New York, pp 227–249

10. Cole TJ, Coward WA (1992) Precision and accuracy of doubly

labeled water energy expenditure by multipoint and two-point

methods. Am J Physiol 263:E965–E973

Eur J Nutr (2013) 52:193–202 201

123



11. Galanti K, Gluck M, Geliebter A (2007) Test meal intake in

obese binge eaters in relation to impulsivity and compulsivity. Int

J Eat Disord 40:727

12. Geliebter A, Hassid G, Hashim SA (2001) Test meal intake in

obese binge eaters in relation to mood and gender. Int J Eat

Disord 29:488–494

13. Anderson DA, Williamson DA, Johnson WG, Grieve CO (2001)

Validity of test meals for determining binge eating. Eating Behav

2:105–112

14. Goldfein JA, Walsh BT, LaChausse JL, Kissileff HR, Devlin MJ

(1993) Eating behavior in binge eating disorder. Int J Eat Disord

14:427–431

15. Gosnell BA, Mitchell JE, Lancaster KL, Burgard MA, Wonder-

lich SA, Crosby RD (2001) Food presentation and energy intake

in a feeding laboratory study of subjects with binge eating dis-

order. Int J Eat Disord 30:441–446

16. Sysko R, Devlin M, Walsh BT, Zimmerli E, Kissileff H (2007)

Satiety and test meal intake among women with binge eating

disorder. Int J Eat Disord 40:554–561

17. Cooke EA, Guss JL, Kissileff HR, Devlin MJ, Walsh BT (1997)

Patterns of food selection during binges in women with binge

eating disorder. Int J Eat Disord 22:187–193

18. Guss J, Kissileff H, Devlin M, Zimmerli E, Walsh BT (2002)

Binge size increases with body mass index in women with binge-

eating disorder. Obes Res 10:1021–1029

19. Yanovski SZ, Leet M, Yanovski JA, Flood M, Gold PW, Kissileff

HR, Walsh BT (1992) Food selection and intake of obese women

with binge-eating disorder. Am J Clin Nutr 56:975–980

20. Raymond NC, Bartholome LT, Lee SS, Peterson RE, Raatz SK

(2007) A comparison of energy intake and food selection during

laboratory binge eating episodes in obese women with and

without a binge eating disorder diagnosis. Int J Eat Disord

40:67–71

21. First MB, Spitzer RL, Gibbon M, Williams JBW (1995) Struc-

tured clinical interview for DSM-IV axis I disorders. Patient

edition (SCID-P, Version 2). New York State Psychiatric Insti-

tute, Biometrics Research, New York

22. Spitzer RL, Williams JBW, Gibbon M, First MB (1990) User’s

guide for the structured clinical interview for DSM-III-R: SCID.

American Psychiatric Association, Washington, DC, US

23. Fairburn CG, Copper Z (1993) The eating disorder examination.

Guilford Press, New York

24. Nutritionist IV Computer Analysis Program (1994) Version 3.1,

N2 Computing, Hearst Corp., Salem

25. Raymond NC, Neumeyer B, Warren CS, Lee SS, Peterson CB

(2003) Energy intake patterns in obese women with binge eating

disorder. Obes Res 11:869–879

26. Bartholome LT, Raymond NC, Lee SS, Peterson CB, Warren CS

(2006) Detailed analysis of binges in obese women with binge

eating disorder: Comparisons using multiple methods of data

collection. Int J Eat Disord 39:685–693

27. Posner BM, Borman CL, Morgan JL, Borden WS, Ohls JC (1982)

The validity of a telephone-administered 24-hour dietary recall

methodology. Am J Clin Nutr 36:546–553

202 Eur J Nutr (2013) 52:193–202

123


	A comparison of the accuracy of self-reported intake with measured intake of a laboratory overeating episode in overweight and obese women with and without binge eating disorder
	Abstract
	Purpose
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Participants
	Procedure
	Laboratory binge eating episode
	Twenty-four-hour dietary recall
	Statistical analysis

	Results
	Demographics
	Energy and macronutrient intake during an overeating episode: Laboratory vs. dietary recall
	Multiple methods to evaluate accuracy of self-reported food intake data
	Relationship between total food intake and BMI
	Patterns of energy consumption throughout the day

	Discussion
	Acknowledgments
	References


