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IntroductIon
With the pending publication of the Diagnostic and Statistical 
Manual for Mental Disorders Fifth Edition, there is debate 
on how the eating disorders section should be organized and 
what disorders should be included. One of the critical ques-
tions regarding whether binge eating disorder (BED), which 
now appears in Diagnostic and Statistical Manual of Mental 
Disorders IV (DSM IV) under an appendix entitled, “Criteria 
Sets…for Further Study,” should be included as a diagno-
sis relates to whether BED can be distinguished from typi-
cal obesity. Currently approximately a third of the American 
population is obese with another third overweight (1). Eating 
disorders researchers posit that the prevalence of BED is much 
lower, ~5% of the obese population (2) and between 18 and 
46% of those seeking treatment in weight loss programs (3). 
Additionally, the prevalence of BED in patients presenting 
for bariatric surgery has been estimated between 10 and 50% 

(4–10). This study was designed to examine whether there are 
differences in energy intake or energy expenditure patterns 
which distinguish those with BED from typical overweight/
obese controls. Differences in these biological and behavioral 
factors between groups may help to clarify whether BED is a 
distinct eating disorder from obesity by identifying metabolic 
and food intake differences between groups.

Work by our group and others has documented that par-
ticipants with BED consume significantly more total energy 
than non-BED obese according to self-reported data (11) and 
laboratory overeating episodes (12–16). For example, Yanovski 
and Sebring (11) reported that those with BED consumed sig-
nificantly more kcal according to self-reported food records 
than a weight-matched non-BED group (2,707 vs. 1,869 kcal). 
Self-reported data has also demonstrated that those with BED 
consume significantly more food on binge days than on non-
binge days (17) and than non-BED obese on average (18). In 
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this study, we attempted to replicate the finding that BED par-
ticipants eat more on days when they binge eat than on days 
when they do not and more than non-BED overweight/obese 
on average using random dietary recall interviews and self-
reported food log data.

In addition to the evidence cited above that indicated women 
with BED have higher caloric intake, there is additional indi-
rect evidence that women with BED are eating more than they 
expend. As discussed above, the proportion of women with 
BED in obese samples increases as BMI increases (2–4). This 
suggests those with BED are overeating more than non-BED 
obese women and gaining weight more rapidly, resulting in 
greater representation in the higher BMI groups.

Previous research comparing intake to energy expenditure 
indicated that it is typical for normal weight and obese indi-
viduals to report intake at ~60% of predicted energy expendi-
ture when they are weight stable (19,20). Yanovski’s BED group 
reported energy intake equivalent to 94% of their predicted 
energy requirements based on the Harris–Benedict equation 
(HBE) (21) compared to 60% in non-BED obese group (11). 
The authors suggested that the BED group may be more accu-
rate in reporting food intake than controls. Alternately, the 
BED participants may underreport energy intake to the same 
degree as the non-BED group. If this were the case, their actual 
intake would exceed 4,500 kcal per day (based on self-reported 
food intake of 2,707 kcal/day in Yanovski and Sebring). Excess 
food intake of this caliber would place the BED group in a 
chronic state of positive energy balance; taking in about 1,500 
kcal/day over predicted energy expenditure of 2,880 kcal/day 
calculated using the HBE.

According to previous reports in the literature, having a posi-
tive energy balance (chronic overfeeding) leads to increased 
TDEE (22–24). TDEE is most accurately measured using doubly 
labeled water (DLW) which is the gold standard for assessing total 
daily energy expenditure (TDEE) in free-living individuals. The 
method relies on the differential elimination of 18O and 2H (deute-
rium) from the body. Both isotopes equilibrate in total body water 
space. The 2H is eliminated from the body exclusively as water, 
primarily in the urine. The 18O is eliminated from the body both 
as water and as labeled carbon dioxide at a rate that is depend-
ent on the release of CO2 as a byproduct of substrate oxidation. 
TDEE can be determined using formulas that predict the CO2 
production rate from the differential losses of 2H and 18O from 
body water. Components of TDEE, such as basal metabolic rate 
(BMR) and thermic effect of food (TEF), can be measured by in 
the laboratory by indirect calorimetry.

Several lines of evidence indicate that those with BED eat 
significantly more than BMI-matched individuals both in the 
laboratory and according to food records. The components of 
TDEE include BMR, TEF, physical activity, and nonexercise 
activity thermogenesis (25,26). Our methodology allowed us 
to make accurate measurements of BMR, TEF, and weight 
change during the 2 weeks of urine collection to determine 
TDEE by DLW analysis.

We hypothesized, based on the literature and our previous 
data, that the BED group would consume more kcal per day 

than the non-BED overweight/obese controls. Secondly, we 
hypothesize that those with BED are in a constant state of posi-
tive energy balance and therefore will have an elevated TDEE 
compared to the nonbinge eating women. Based on previous 
data by Yanovski and Sebring (11), we hypothesized that those 
with BED would be more accurate than non-BED individuals 
in reporting energy intake. As Yanovski observed, increased 
accuracy could be due to the fact that the psychological dis-
tress associated with eating in those with BED leads to more 
accurate recollection of actual intake (11).

Methods and Procedures
Participants
Participants were 17 women who met DSM IV (27) criteria for BED 
as defined in the appendix titled Criteria Sets and Axes Provided for 
Further Study and 17 women with no history of eating disorder symp-
toms including binge eating or purging behaviors. In order to partici-
pate in the study, women were required to be between the ages of 18 
and 45, have no history of substance abuse or dependence within the 
6 months prior to the study, and have no unstable comorbid medical 
or psychiatric conditions. Participants could not be smokers, pregnant, 
nursing, or on a weight reduction diet as all of these conditions affect 
energy metabolism. Because of the difficulty recruiting participants free 
of psychiatric medications, participants were not excluded if they were 
on a stable dose (for at least 6 months) of antidepressant medication, 
were psychiatrically stable and had no plans to modify their medica-
tion during the duration of the study. Six participants with BED and 
two controls were on antidepressants during the time they were par-
ticipating in the study. Participants who were on medication for thy-
roid disorders also had to be on a stable dose of medication for at least 
six months with normal thyroid function tests. One control was on 
thyroid replacement medications. All participants underwent a physi-
cal exam, blood pressure screening, and laboratory studies including 
complete blood count, thyroid function test, liver function test, and 
basic metabolic panel to screen for covert medical conditions. The 
study was conducted at the General Clinical Research Center (GCRC) 
of the University of Minnesota (Minneapolis, MN). This protocol 
was reviewed and approved by the institutional review board at the 
University of Minnesota and all participants partook in the informed 
consent process and signed a consent form.

Procedures
Participants were recruited through newspaper advertisements, online 
advertising, and posters. The advertisements invited women between 
the ages of 18 and 45 who had problems with binge eating or compul-
sive overeating to participate in a paid research study. Advertisements 
for control participants asked for those interested in being involved 
in obesity research. Participants were screened over the telephone. 
Appropriate candidates were scheduled for an initial visit during which 
they were interviewed using the Structured Clinical Interview for DSM 
IV Axis 1 Disorders Patient Edition (SCID-I/P) and the eating disor-
der examination, version 12.0D, to confirm BED status and determine 
eligibility.

Eligible participants were scheduled for two procedures, six random 
24-h dietary recall interviews and a 24-h inpatient stay on the GCRC. On 
the day of admission, participants were instructed not to eat after 12:00 
noon. Whereas on the inpatient unit, they consumed DLW for the TDEE 
measurement, received two baseline (dual-energy X-ray absorptiometry 
(DXA)) scans and had BMR and TEF measured using indirect calorim-
etry. Details of each of these methods are provided below. Participants’ 
height and weight were measured on admission. Weight was repeated 2 
weeks later. The inpatient stay was scheduled to coincide with the luteal 
phase of the menstrual cycle, confirmed by estradiol and progesterone 
levels, to control for hormonal influences on food intake.
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Twenty-four hour dietary recall. Over a 6–8-week period of time (that 
excluded the DLW data collection period) each participant received six 
random 24-h dietary recall interviews that were conducted by the staff 
of the Nutrition Coordinating Center (NCC), Department of Epide-
miology, School of Public Health, University of Minnesota. Four of the 
six were conducted during weekdays and two on weekends as this best 
approximates normal intake (28). All participants were trained in the 
use of food portion visuals to estimate consumption. Interviewers col-
lected dietary recalls using a current version of the database each year. 
At the end of data collection nutrients were calculated for all dietary 
intake records on the most current version of the Nutrition Data Sys-
tem for Research (NDS-R) software version 4.01, Food and Nutrient 
Database 30, released November 1999. NDS-R is developed and main-
tained by the NCC, University of Minnesota, Minneapolis, MN. Details 
of the 24-h dietary recall procedure have been described in previous 
publications by our group (14,29).

Food log. During the 2 weeks of urine collection participants also kept 
a food diary so that recorded intake could be compared to measured 
TDEE during the 2-week period of time. Participants were trained in 
the use of food logs by a training tape provided by the GCRC dietician. 
Food logs were routinely reviewed by the research team and further 
questions regarding intake were asked if recorded data lacked sufficient 
detail for calculation of energy intake.

BMR and TEF. BMR and TEF were measured using the Delta Track 
Metabolic Cart (SensorMedics, Yorba Linda, CA). BMR and TEF were 
collected for two participants (one BED and one control) on a Sensor-
Medics Vmax 29 Metabolic cart (SensorMedics) because of technical 
issues with equipment. Participants were awakened at a standardized 
morning hour, allowed to void, and then rested for one-half hour before 
BMR was measured. BMR was assessed using a thirty minute record-
ing under the plastic hood while awake, in a semirecumbent position 
in bed. The first 10 min were used to obtain a stable baseline. BMR was 
then calculated from the average of the next 20 min of data collection. 
Participants then drank a standardized oral meal replacement formula 
(Ensure High Protein; Abbot Laboratories, Abbot Park, IL) which con-
tained 250 kcal (protein 14.4%, carbohydrate 64.0%, fat 21.6%). TEF or 
postprandial thermogenesis was measured based on data collected over 
the next 5 h by placing the participant under the hood to collect data for 
15 min of every 30 min to prevent participant fatigue or agitation. The 
first 5 min of every 15-min period was used to establish a stable base-
line. Conventional methods were used to calculate daily TEF.

TDEE. TDEE was measured over 14 days using the DLW protocol 
(25,30,31). Baseline urine specimens were collected immediately prior 
to the timed ingestion of the isotopes (2H and O18). The amount admin-
istered was calculated according to a standardized procedure (25,26). 
Following timed administration of the isotopes, urine samples were 
collected at 12-h intervals each day for 14 days. Date and exact collec-
tion times were recorded on each bottle and specimens were dropped 
off to the clinic every 3–4 days during the 2 weeks of data collection. 
TDEE was derived using the slope-intercept equations described by 
Coward et al. (32). Validation studies have determined the precision of 
the method to be within 4–5% (33).

assessment of change in body composition through 
repeated dXa scans
Two baseline DXA scans (Lunar Prodigy; General Electric Medical, 
Madison, WI) were collected on the day the DLW was administered. 
They were repeated 2 weeks later at the completion of DLW protocol. 
Assessment of body composition is essential because if body weight and 
composition are stable, energy intake must be equal to energy expendi-
ture. Collection of body composition data allows for an accurate com-
parison of food intake data (collected via dietary recalls and food logs) 
to the TDEE measured by DLW. If there was no change in body weight 
or composition, the measured TDEE should be equal to energy intake. 
Therefore, by comparing reported food intake to measured energy 

expenditure, we examined the accuracy of food log data kept over the 
2-week period when TDEE was assessed.

Predicted energy requirements. The HBE, commonly used in clinical 
settings, calculates resting metabolic rate based on gender, weight, height, 
and age (34). Predicted energy requirements can be made by adjusting for 
activity level. To attain predicted energy needs, participants’ HBE estimates 
were multiplied by 1.35 to account for light activity.

analyses

Analysis of DLW by isotope ratio/mass spectrometry. Deuterium 
and 18O in urine were measured using a dual inlet ThermoFinnigan 
DeltaS Isotope Ratio Mass Spectrometer (ThermoFisher Scientific, Bre-
men, Germany). Deuterium was analyzed using an H-Device by reduc-
ing 1 μl water via a chromium furnace held at 825 °C. The deuterium 
produced was measured against a calibrated hydrogen reference gas. 
18O was measured in a separate assay by equilibration of urine with CO2. 
One milliliter urine was introduced into a 12-ml exetainer and 5% CO2 
in helium added to the tube. The sample was then allowed to equilibrate 
overnight at room temperature. Analysis of the C18O16O produced was 
performed by measurement against a CO2 reference gas using a breath 
bench carousel inlet. In both assays, calibration curves were prepared to 
which the samples were compared.

Statistical analysis methods. Analysis of variance was used to deter-
mine between group differences on metabolic measures and average daily 
total caloric intake measured by 24-h recalls and food logs. A paired Stu-
dent’s t test was used to compare within subject average caloric intake on 
binge days vs. nonbinge days. Descriptive statistics and group differences 
were calculated using SPSS version 17.0. P values of <0.05 indicated statisti-
cal significance.

results
demographic data
There were no statistically significant differences between 
groups with regard to age and BMI (see Table 1). The BMI 
range for the participants was 25.6–51.9 with 20.7% of the 
sample overweight (four BEDs and two controls). Baseline 
binge frequency according to EDE assessments in the BED 
group ranged from twice per week to daily with a group mean 
of 17 episodes per month (median = 12).

Metabolic measurements
There were no between group differences in TDEE, BMR, or 
TEF (see Table 1). TDEE was significantly correlated with 
total food intake in kcal as assessed by 24-h recall in the whole 
sample (n = 29, r2 = 0.422, P = 0.025) but not by food logs. 
When the two groups were examined separately there was no 
significant correlation between TDEE and intake as assessed 
by dietary recall in the BED group, but there was a trend that 
indicated a possible correlation in the control group (n = 13, r2 
= 0.522, P = 0.056.)

Body composition
There were no differences between groups on baseline meas-
ures of fat and lean tissue compartment, follow-up fat and 
lean tissue compartments or on change in fat, change in lean, 
according to the DXA scan data. There were also no within 
group differences in baseline and follow-up on fat or lean tis-
sue compartments. There were no within or between group 
differences in weight from baseline to follow-up.
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random 24-h dietary recall data
BED participants had an average of 2.29 binge days during the 
6 dietary recalls (median = 2, range = (0.5)). The BED group 
had a significantly higher caloric intake on days when they 
had binge eating episodes than on days when they did not 
(see Table 3). Additionally, caloric intake in the BED group on 
binge days was significantly higher than control average intake. 
There was no difference between BED nonbinge day intake and 
control intake (see Table 2). There was a trend toward higher 
average daily intake in the BED group (P = 0.053). There was 
a significant group difference in number of kcal consumed per 
unit of BMI with the BED group consuming 76.2 kcal/BMI 
unit and the controls consuming 61.0 kcal/BMI unit.

Food log data
BED participants had an average of 7.5 binge days during 14 days 
of food log entries (median = 7.5, range = (4.11)). The food log 
data corroborated that BED participants consumed significantly 
more kcal on binge days than nonbinge days (Table 3) and had 
greater intake on binge days than controls (Table 2). The BED 
group had similar intake on nonbinge days to controls. There 
were no significant differences in average intake or kcal/BMI unit 
between groups according to food log data.

energy expenditure vs. reported intake
Daily intake as reported by the 24-h recall data and the food 
log data were compared to actual TDEE as assessed by DLW 

(Table 4). BED participants reported caloric intake that 
was 80% of TDEE according to dietary recall data and 70% 
of TDEE according to food log data. Control participants 
reported caloric intake that was 67% and 72% of TDEE accord-
ing to dietary recall and food log data, respectively. There were 
no significant group differences in under-reporting between 
groups.

Predicted energy requirements vs. energy expenditure
There were no between group differences on HBE predicted 
energy requirements. When comparing predicted energy 
requirements to actual TDEE there were no group differ-
ences. Predicted energy requirements accounted for 76% and 
77% of actual TDEE for BED and control groups, respectively 
(Table 4).

table 1 descriptive statistics and group differences in demographics, energy expenditure, and energy intake measures

BED/control
(n = BED/n = control)

BED
Mean (s.d.)

Control
Mean (s.d.) F P

Age (years) (17/17) 30.8 (7.2) 31.7 (8.5) 0.107 0.745

BMI (kg/m2) (17/17) 34.8 (6.0) 35.2 (6.9) 0.019 0.891

TDEE (15/14) 3,213.9 (552.8) 3,171.8 (525.3) 0.044 0.835

TEF (15/14) 35.4 (20.0) 29.7 (21.4) 0.534 0.472

BMR (15/14) 1,607.7 (246.8) 1,628.1 (336.8) 0.035 0.853

24-h Recall (kcal) (17/17) 2,586.9 (640.1) 2,140.0 (659.1) 4.023 0.053

24-h Recall (kcal/BMI) (17/17) 76.2 (23.4) 61.0 (14.2) 5.268 0.030

Food log (kcal) (14/16) 2,234.4 (386.0) 2,185.0 (535.4) 0.082 0.777

Food log (kcal/BMI) (14/16) 67.5 (17.4) 62.6 (14.0) 0.707 0.408

BED, binge eating disorder; BMR, basal metabolic rate; TDEE, total daily energy expenditure; TEF, thermic effect of food.

table 3 comparison of caloric intake on Bed binge days with 
Bed nonbinge days

BED Mean (s.d.) n Binge day vs. nonbinge day

Binge days Non binge days F P

24-h Recall

3,254.5 (520.0) 14 2,343.1 (556.6) 26.429 <0.0001

Food log

2,983.0 (432.6) 11 1,972.5 (343.7) 11 16.815 <0.0001

BED, binge eating disorder.

table 2 comparison of caloric intake on Bed binge days and nonbinge days with control data

BED

Controls
Mean (s.d.) n

BED binge vs. control BED non binge vs. control
Binge days
Mean (s.d.) n

Nonbinge days
Mean (s.d.) n F P F P

24-h Recall

3,254.5 (520.0) 14 2,233.4 (584.0) 17 2,140.0 (659.1) 17 26.429 <0.0001 0.191 0.665

Food log

2,983.0 (432.6) 11 1,972.1 (305.0) 14 2,185.0 (535.4) 16 16.815 <0.0001 1.721 0.200

BED, binge eating disorder.
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dIscussIon
The data do not support the hypothesis of higher energy 
expenditure in the BED group as there were no statistical dif-
ferences in TDEE, BMR, or TEF between BED participants 
and overweight/obese controls. Using the DLW method 
in the persent study, TDEE was 3,214 and 3,172 kcal/day in 
BED and non-BED participants, respectively. To the best of 
our knowledge, this is the first study to measure TDEE by the 
DLW method in overweight/obese females with BED. Obesity 
researchers using DLW to measure TDEE have reported values 
ranging from 2,090 kcal/day in obese females during periods 
of dietary restraint (35) to 3,708 kcal/day in obese females with 
a mean BMI of 37.4 kg/m2 (36). Examining studies of obese 
females with a BMI range from 29.6 to 33.0, the reported 
TDEE ranged from 2,452 to 2,952 kcal/day (37–41). The high 
TDEE in our study may be a result of higher BMI in our BED 
(34.8) and control groups (35.2) that approached that of Platte’s 
participants (37.4) (36). Measurements of BMR in our BED 
and control groups are consistent with those for obese females 
reported in the literature ranging from 1,502 kcal/day to 1,680 
kcal/day (37,39,40). As stated above, we found no difference 
between BED and non-BED in the TEF. Some researchers have 
demonstrated decreased TEF in obese participants (42), but 
these findings are controversial as others have found no differ-
ence between obese and normal weight individuals. Findings 
by Granata suggest that methodological discrepancies between 
studies make comparisons of results difficult. Together these 
results suggest that there are not significant differences in 
energy expenditure and metabolic measurements between 
overweight/obese women with and without BED. Additionally, 
there was no difference in body composition between groups 
and no change in body composition over the 2 weeks of DLW 
sample collection within either group.

Similar results were reported Alger in a study of nine women 
with BED and nine obese controls who underwent 8 days of ad 
libitum eating and then 4 days of a weight maintenance diet in 
a laboratory setting. Measurements of 24-h energy expenditure, 
respiratory quotient, resting metabolic rate and sleeping meta-
bolic rate were performed in a respiratory chamber on the final 
day of each eating period. Consistent with our findings, no dif-
ferences in metabolic measures were observed between BED 
and control participants even after adjusting for fat-free mass, fat 
mass, and age (43). Since there was no change in body weight or 

composition, we can assume that TDEE is equal to energy intake 
and examine accuracy of self-reported food intake below.

In clinical practice and weight loss programs, many still rely 
on the HBE to estimate energy requirements. We calculated 
daily energy expenditure using the HBE and compared it to 
TDEE measured by the DLW method. The HBE substantially 
underestimated measured TDEE in this sample by ~23% and 
24% in the BED and control groups, respectively. Estimates of 
predicted energy expenditure calculated using the HBE should 
be interpreted with caution given this discrepancy. Further 
research is needed to validate the utility of the HBE as an esti-
mate of energy expenditure in overweight/obese and eating 
disordered individuals. Equations may need to be adjusted for 
accurate prediction of energy requirements for the overweight/
obese population.

A second objective of this study was to assess differences in 
energy intake between groups. In the current study, the BED 
group ate significantly more on binge days than on nonbinge 
days and more than controls. There was no difference between 
BED nonbinge days and average daily consumption by con-
trols. There was a trend toward the BED group consuming 
more kcal on average than the controls as assessed by 24-h 
recall (BED = 2,586.9 kcal, s.d. = 640.1, control = 2,140.0 kcal, 
s.d. = 659.1, F(1,32) = 4.032, P = 0.053) but not according to 
food log data. These discrepant results are likely due to the 24 h 
recalls being a more accurate account of food intake than the 
food log entries (24-h recall estimates were closer to TDEE 
as determined by DLW). An alternative explanation could be 
that the BED group had preferentially not included binge eat-
ing episode entries in their food logs. However, this is unlikely 
given the average number of binge days in the BED group was 
7.5 in the food log data. It is also important to note that the 
BED group consumed significantly more kcal per BMI unit 
than did the control group adding additional support to the 
finding of higher daily caloric intake in the BED group.

Researchers have reported mixed results with regard to 
comparisons of total energy consumed by BED participants 
and controls. In our previous study, utilizing dietary recall 
interviews we did not demonstrate a difference in average 
reported intake between a group of women with BED (n = 12,  
mean = 2,710 kcal, s.d. = 713) and matched controls (n = 8, 
mean = 2,424 kcal, s.d. = 546) (18). However, we found that 
those with BED consumed significantly more calories on days 

table 4 descriptive statistics and group differences in energy expenditure vs. reported intake

BED/control
(n = BED/n = Control)

BED
Mean (s.d.)

Control
Mean (s.d.) F P

24-h Recall/TDEE (15/14) 0.797 (0.23) 0.675 (0.25) 1.885 0.181

Food log/TDEE (15/13) 0.702 (0.19) 0.725 (0.24) 0.081 0.778

HBE (15/14) 1,759.5 (175.4) 1,790.7 (257.4) 0.148 0.704

PER (15/14) 2,375.3 (236.8) 2,417.5 (347.5) 0.148 0.704

PER/TDEE (15/14) 0.757 (0.14) 0.774 (0.12) 0.121 0.731

BED, binge eating disorder; HBE, Harris–Benedict equation; PER, predicted energy requirements based on HBE and light activity; TDEE, total daily energy 
expenditure.
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they had a binge eating episode than controls consumed on 
average (BED = 3,395, s.d. = 568, control = 2,424, s.d. = 546,  
P = 0.002). Rossiter et al. (17), reported significantly higher 
average daily intake on binge days than on binge free days 
(2,400 vs. 1,500 kcal) assessed by self-monitored food records 
for a group of women with nonpurging bulimia who had an 
average BMI of 33. These women would likely have met cur-
rent criteria for BED. Alger’s group (43) reported that there 
were no differences in dietary composition or intake between 
women with BED and obese controls (BED = 2,587 kcal, s.d. 
= 454, control = 2,386 kcal, s.d. = 201). A limitation of all of 
these studies is the small samples sizes. Based on a power anal-
ysis, we conducted using data from Alger’s study, they would 
have needed 39 participants in each group for 80% power to 
detect statistical differences between group means. In the cur-
rent study, the mean difference between total daily intake in 
the BED and control groups was associated with a moderate 
effect size (Cohen’s d = 0.688, moderate effect size d > 0.5, large 
effect size d > 0.8). Although these studies were underpowered, 
the directionality of findings in the current data and literature 
cited above is the same, with BED groups consuming more 
energy than controls.

Our results and the literature review above raise important 
questions. If there are no differences between the BED and con-
trol groups metabolically and the BED group consumes more 
energy than the control group then over time the BED group 
should gain more weight. However, we did not find any statisti-
cally significant differences in body composition between base-
line measures and the 2-week follow-up. If the BED group is 
actually consuming more energy and the TDEE is not different 
from controls then it is possible that our method of measuring 
change in body composition was not sensitive enough to detect 
increases in body mass over the 2-week period or we did not have 
enough power to statistically support such differences between 
groups. The test–retest differences for duplicate measures on the 
DXA scanner was <2%, with the ability to detect changes as low 
as 0.6 kg (s.d. = 0.023) (44). The change in kg over the 2-week 
collection period for the BED group was +0.033 (s.d. = 1.62) and 
for the control group was −0.671 (s.d. = 1.66) which was not 
statistically different between groups. Additionally, our post hoc 
power to detect a mean difference of this magnitude between 
groups at an α-level of 0.05 was 31.2%. Given the body composi-
tion change in this sample was within the confidence limits of 
the DXA scanner and the limited power to detect changes over 
a small time period, further research is needed to confirm that 
indeed BED is associated with higher overall caloric intake and 
weight gain. In a 2009 review of BED Wonderlich et al., con-
cluded that “support for the idea that BED or binge eating pre-
dicts weight gain or negative medical outcomes is both limited 
and mixed” (pg. 692). However, the authors note that the largest 
study in their review did suggest a relationship between binge 
eating and weight gain (45). Our results are consistent with the 
conclusions drawn by Wonderlich et al.

A third objective was to determine the accuracy of caloric 
intake as assessed by dietary recall interview and food log data. 
This was done by comparing recorded intake with measured 

energy expenditure (TDEE) obtained from the DLW method. 
Since there was no change in body weight or composition as 
assessed by DXA during the 14 days of doubly water collection, 
we can assume that energy intake was equal to TDEE. BED 
participants reported caloric intake that was 80% of TDEE 
according to dietary recall data and 68% of TDEE according 
to food log data. Control participants reported caloric intake 
that was 70% and 73% of TDEE according to dietary recall and 
food log data, respectively. There were no significant differ-
ences between groups by either method. Reports comparing 
recorded intake in obese individuals to energy expenditure 
measured by the DLW method suggest that most report intake 
that is ~60% of predicted expenditure (19,20). Although the 
expected 60% accuracy was within our 95% confidence region, 
our estimates on average were greater. It is possible that our 
BED and control groups reported intake with greater accu-
racy as a result of the dietary recall interviews that the women 
participated in prior to collecting the self-reported food log 
data. The dietary recall interviews involved a detailed discus-
sion of food intake and portion sizes with expert interviewers. 
Additionally, participants were required to watch a food record 
training video immediately before the 2 weeks of food log data 
collection. These activities may have trained participants in 
monitoring food consumption, leading to increased accuracy 
when recording intake in a food log later in the project. This 
may account for our groups reporting a higher percentage of 
TDEE than the 60% seen in most studies.

Yanovski and Sebring compared energy intake to estimated 
energy expenditure calculated by the HBE. They found that 
their BED participants reported 94% of predicted intake com-
pared to obese controls who reported 64% of predicted intake. 
Possible explanations for greater energy intake in the Yanovski 
BED group relative to controls include greater accuracy in 
reporting, increased metabolic requirements, and increased 
intake prior to starting a very low calorie diet as part of the 
study protocol. Our results do not support increased accuracy 
or metabolic requirements in BED participants. Therefore, it 
seems most likely the higher percentage of energy intake rela-
tive to predicted expenditure was due to increased intake and 
disinhibition before starting the very low calorie diet. In the 
present study, BED and non-BED reported 93% and 91% of 
predicted intake calculated by HBE, respectively. Our partici-
pants may have reported similar percentages because they were 
not about to enter a diet program. Additionally, the training on 
collection of dietary intake influenced our results as discussed 
above. Furthermore, it must be clarified that in Yanovski’s study 
TDEE was estimated using HBE rather than measured by the 
DLW method as in the current study. As discussed above, our 
results suggest that HBE estimates of energy expenditure sub-
stantially underestimate TDEE.

Strengths of our study include the multiple methods used 
to assess energy intake and the use of the gold standard 
DLW method to assess energy expenditure. Additionally, 
statistical testing for group differences was not confounded 
by age or BMI. These factors are known to affect metabolic 
measures and the absence of group differences in age or BMI 
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strengthened the ability to interpret findings. Although the 
size of the sample is larger than much of the previous work 
in this area, it is still a limitation of this study. A larger sam-
ple size may have clarified the issue of whether there is a 
significant difference in average daily intake between those 
with BED and controls. A further limitation is the lack of 
inclusion of data on physical activity due to participant non-
compliance and technical issues with monitors. Although 
BED is more common in females, another limitation is the 
lack of inclusion of men. Future studies should include both 
sexes.

In summary, a major positive finding of this study is that regard-
less of the method used to assess intake, both the BED and control 
groups clearly underestimate their caloric consumption. It is also 
interesting to note that there is greater disparity in daily caloric 
intake between the two methods in the BED group than in the 
controls. However, both groups reported fewer kcal than required 
to maintain their current weight since the reported intake was less 
than the TDEE by both methods of assessment. Thus the main 
positive finding in our study was well summarized by Lichtman 
et al. in their 1992 article in which they compared TDEE using 
DLW with reported intake, “The failure of some obese subjects 
to lose weight while eating a diet they report as low in calories is 
due to an energy intake substantially higher than reported and an 
overestimation of physical activity, not the abnormality in ther-
mogenesis” (35).

The findings of our group and others repeatedly dem-
onstrate increased intake on binge days compared to non-
binge days in BED women. This distinguishes those with 
BED from typical obesity and lends further support to the 
diagnostic utility of BED and its inclusion in the upcom-
ing DSM-V. We will explore differences in meal patterning 
and eating disordered behavior and attitudes in more detail 
in subsequent publications on data from these participants. 
More research is needed to explore the physiological and 
psychological basis of the binge eating episodes to facilitate 
effective prevention and treatment efforts.
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