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Response to psychomotor stimulants is highly variable across individuals. Such inconsistencies are influenced by many factors including

drug dose and polymorphic differences in genes that encode proteins, such as the dopamine transporter (DAT1), which are relevant to

the site of action of these substances. The current study used a double blind, crossover (methylphenidate vs placebo) design to assess

DAT1 genotype differences on appetite ratings to a snack-food cue in subjects with binge eating disorder (BED) (n¼ 32) and healthy age-

matched controls (n¼ 46). ANOVA results indicated a significant genotype� diagnostic group interaction whereby BED subjects with at

least one copy of the 9-repeat allele showed a significant suppression of appetite in response to methylphenidate compared with

controls with this allele, or to subjects with the 10/10 genotype (irrespective of diagnosis) whose drug response was indistinguishable

from placebo. The most probable explanation for these findings is that some, currently unknown, genetic variant, which is

overrepresented in those with BED, interacts with DAT1 to suppress appetite in response to stimulant administration. The current

findings have implications for treatment response to drugs currently in use (or being developed) for the treatment of overeating and

overweight.
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INTRODUCTION

By most accounts, dopamine (DA) release in the nucleus
accumbens (NAc) is both necessary for, and sufficient to
promote, an appetitive/approach response to environmental
cues that signal reward and that are contingent on carrying
out a specific action to receive it (Nicola et al, 2005).
More generally, the mesolimbic DA pathways regulate our
emotional capacity to feel pleasure and our desire and
motivation to seek out such experiences (Berridge, 2003).
For example, inactivation of the ventral tegmental area (the
major dopaminergic input to the striatum) abolishes
neuronal firing in the NAc, and reward-seeking responses
to a reinforcing stimulus-like food (Yun et al, 2004). These
responses can also be reduced by administration of DA
receptor antagonists (Nicola et al, 2005). On the other

hand, a stimulant injection in the NAc potentiates DA
release and reward-related behavioral responding (Zangen
et al, 2006).
As with all biological systems, however, there is

considerable response variability across individuals. In the
case of the mesolimbic reward pathways, those with
inherently higher levels of DA availability are likely to have
a greater hedonic capacity and a stronger motivation to
approach potentially pleasurable outcomes. The strength
of the DA signal and level of DA availability are under
polygenetic control and therefore influenced by many
factors such as the dopamine transporter (DAT), the
density of DA receptors, the ability of the cell to synthesize
DA, and its ability to secrete DA into the synapse.
Alternatively, a sluggish DA system is reflected in an
anhedonic demeanor and a relative insensitivity to reward
(Cohen et al, 2005; Depue and Collins, 1999; Evans et al,
2006). Consequent on individual differences in reward
sensitivity, people also differ in their responses to addictive
drugs, which act on the same brain pathways that subserve
natural rewards like food and novelty. This variation can be
attributedFat least in partFto the genetically determined
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function of the proteins involved in the action and
availability of mesocorticolimbic DA (Lott et al, 2005;
Stein et al, 2005).

DAT1 Genotypes and Behavioral Responding

The DAT is of particular genetic interest because the
mechanism of action for psychomotor stimulant drugs such
as cocaine, methylphenidate (MP), and amphetamine is to
bind to the DAT, thereby inhibiting the reuptake of DA into
the cell, and increasing its availability in the synapse. The
DAT is especially highly expressed in the human striatum
(an integral part of the mesolimbic reward pathways) where
it is a critical regulator of synaptic DA and the duration of
DA activity. The DAT1 gene that encodes the DAT protein is
polymorphic, and in most human populations occurs with
greatest frequency in the 9- and 10-repeat forms (Vanden-
bergh et al, 1992).
Although there have been some conflicting findings

concerning the functional effect of the DAT1 VNTR
polymorphism on the DAT, the best evidence suggests that
the DAT binding site density for the 10-repeat VNTR is
elevated approximately 50% over that of the 9-repeat allele
(VanNess et al, 2005). In other words, the 10-repeat allele
yields the greatest amount of DAT protein, with the net
result of relatively less DA in the synapse because of
heightened transportation back into the cell. Because of its
pivotal role in the regulation of striatal DA availabilityFa
key influence on aspects of personality and motiva-
tionFDAT1 genotypic variation has been widely investi-
gated in the risk profile for certain psychiatric syndromes
and conditions.
1. The psychotic symptoms sometimes associated with

cocaine intoxication are generally attributed to an excess of
synaptic DA activity (Kreek et al, 2005). Genetic variation in
the DAT is therefore likely to influence risk for this
condition among cocaine users (Cubells et al, 2000). Indeed,
in one study cocaine-induced paranoia was significantly
more prevalent in those with the 9/9 and 9/10 genotypes
compared with those homozygous for the 10-repeat
(Gelernter et al, 1994). Such links are explainable by the
relative reduction of DAT protein density, and the
consequent higher synaptic DA availability in those with a
copy of the 9-repeat allele. For these individuals, it seems
that cocaine increases, to a subjectively aversive level, a
system that is already abundantly activated.
2. Because the reinforcing effects of stimulant drugs and

palatable foods are regulated, in large part, by the same DA
pathways (Corwin, 2006; Kelley et al, 2005; Wang et al,
2004), it is not surprising that the DAT1 gene has also been
investigated in the context of both these behaviors. In a
case–control study of Japanese women with clinically
significant binge-eating behaviors, the frequency of the
short alleles (7- or 9-repeat) was significantly higher in the
patient group (Shinohara et al, 2004). This could imply that
a strong DA signal, because of a relative reduction in the
DAT protein, increased the reinforcing value of food and
the tendency to binge eat. Similarly, ‘never smokers’ and
‘current nonsmokers’ had an excess prevalence of the 9-
repeat allele compared with regular smokers (Timberlake
et al, 2006). The authors suggest that the 9-repeat might
confer a protective effect to addictive substances like

nicotine because of enhanced synaptic DA availability in
people who possess this allele. A study by Epstein et al
(2004) produced rather different results. They found that
subjects who were high on food reinforcement (as assessed
by a behavioral choice questionnaire) and who had the 10/
10 genotype consumed significantly more calories than
subjects in the other groups. However, all the subjects were
regular (410 cigarettes a day) smokers, which limits, to
some degree, the generalizability of the findings.
3. At the other end of the spectrum of DA availability,

several lines of converging evidence underscore the
importance of the DAT1 gene to risk for attention-deficit
hyperactivity disorder (ADHD). In numerous studies, the
10-repeat allele has been associated with the clinical ADHD
phenotype (see Bellgrove et al, 2005 for a review). Although
the most common treatment for ADHD is MP, recent
studies have also reported a variable treatment response to
this drug, which is linked to patient differences in the DAT1
genotype (eg Bellgrove et al, 2005; Stein et al, 2005). Those
who were homozygous for the 9-repeat showed the poorest
treatment response, whereas those who were homozygous
for the 10-repeat showed the best. It was concluded that MP
may be most effective in the 10-repeat group because it
ameliorates a hypodopaminergic state mediated by the
DAT1. Brain imaging research has also confirmed these
findings by showing that ADHD adults with low DAT levels
(analogous to the 9-repeat allele) were nonresponders to MP
compared with those with elevated DAT availability (Krause
et al, 2005).
In a related study, Lott et al (2005) also found that

participants who were homozygous for the 9-repeat reported
a diminished subjective response to amphetamine, especially
on measures related to feeling euphoric and generally
affected by the drug. Like the previous ADHD studies, these
results may be attributed to the relative diminution of
available synaptic DA in the 10/10 group, and therefore a
more pronounced subjective response to the drug.
A summary of the proposed inter-relationships among

DAT1 genotype, DA signal strength, and psychobehavioral
responding is presented in Table 1.

The Present Study

The present study is a continuation of our previous research
investigating the influence of DA-based reward sensitivity

Table 1 A Proposed Theory of Associations among the
Dopamine Transporter, the Dopamine Signal, and Psycho-
Behavioral Response

10-repeat m Protein - k synaptic DA Increased risk for ADHD and
therapeutic response to MP;
increased euphoric response
to exogenous stimulants

9-repeat k Protein - m synaptic DA Increased risk for cocaine
paranoia and binge eating

k DA signal k Hedonic tone and
k sensitivity to reward

Increased risk for drug
addiction

m DA signal m Hedonic tone and
m sensitivity to reward

Increased risk for overeating
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on overeating behaviors. Its purpose was to use a case–
control design to examine the role of DAT1 genotypes in
appetite response to a palatable food cue in adults with
binge eating disorder (BED). Evidence suggests that women
who have high sensitivity to reward report stronger food
cravings (Franken and Muris, 2005) and are more likely to
overeat (Davis et al, 2004, 2007) and binge eat (Davis and
Woodside, 2002; Davis et al, 2005) compared with their less
hedonic counterparts. Amplification of the DA signal in
human participants via a small dose of oral MP has also
been shown to increase desire to eat in response to a
palatable food cue (Volkow et al, 2002). However, because
DA activation level and subjective response are likely to
have an inverted-U relationship (Volkow et al, 1999), it is
probable that very high stimulation of DA pathways will
curb appetite, as is typically seen in the case of chronic drug
abuse (Cochrane et al, 1998). In other words, an increase of
the DA signal within the moderate/normal range is likely to
foster appetitive motivation, whereas augmentation to very
high levels is likely to do the oppositeFin the case of
eatingFto cause a suppression effect. Some of the apparent
contradictions in the literature concerning the relationship
between DA activation and food intake may be better
understood by consideration of such a nonlinear relation-
ship.
We used a MP drug challenge to investigate whether

appetite for a palatable food stimulus would be differentially
affected by DAT1 genotype. Although Lott et al (2005)
found a stronger feeling of euphoria in those with the 10/10
genotype, it is unknown whether the effect on appetite will
parallel these findings. We also set out to test the hypothesis
that adults with BEDFa group defined by chronic and
nonhomeostatic, overeatingFwould have a greater pre-
valence of the 9-repeat allele than an age-matched, normal
weight, healthy comparison group. Our reasoning for this
prediction was that a relatively robust DA signal (promoted
by a less expressed DAT) would promote a relatively strong
appetitive response to natural rewards like food.

MATERIALS AND METHODS

Subjects

Adults between the ages of 25 and 45 years who met criteria
for BED (n¼ 32), and an age-matched sample of healthy adult
men and women (n¼ 46), were recruited from posters placed
at universities, local hospitals, and other public institutions.
(Five additional subjects took part in the study, three BED
and two controls, but were not included in any of the analyses
because each had one rare allele.) Advertisements were also
placed in local newspapers. Control participants were first
screened during a structured telephone interview and
excluded if they had any serious medical condition, were
taking any prescription medication except oral contracep-
tives, were pregnant or had recently given birth, or were
currently being treated for any Axis I psychiatric disorder
including an eating or substance-dependent disorder (Amer-
ican Psychiatric Association, 1994, DSM IV). They were also
required to be fluent in English.
BED participants were required to meet an operational

definition of the disorder using ratings on the Eating
Disorder Examination (Fairburn and Cooper, 1993), a

research assessment interview. This definition was based
on that provided in the main body of the Diagnostic and
Statistical Manual of Mental Disorders, 4th edition (Amer-
ican Psychiatric Association, 1994, p 550) where BED is
defined as follows: ‘recurrent episodes of binge eating in the
absence of the regular use of inappropriate compensatory
behaviors characteristic of bulimia nervosa’. This definition
was operationalized in the following way. Participants had
to report at least weekly objective binge episodes over the
previous 3 months, but over this period they must not have
vomited, fasted, or taken laxatives or diuretics as a means of
controlling their shape or weight. Nor must they have met
DSM IV diagnostic criteria for bulimia nervosa or anorexia
nervosa. BED diagnosis was established during a telephone
interview carried out by trained personnel. The same
exclusion criteria were applied to BED adults as to the
control subjects, except that we included BED subjects
who were being treated for unipolar depression without
psychotic symptoms (confirmed by a clinical interview
before the beginning of the study) because of the high
comorbidity between BED and depression. However,
subjects taking antidepressant medication contraindicated
for MP (such as Wellbutrin) were excluded. All subjects
obtained an electrocardiogram before the drug challenge.

Design

This study employed a three-session, double-blind, cross-
over design, during which each subject received a dose of
oral MP equivalent to 0.5mg per kg of body weight (up to a
dose of 50mg), or an identical placebo capsule, in an order
randomized by the dispensing pharmacy. Subjects were
monitored for 2 h after administration of the capsule.
Genotyping was performed blind to any of the clinical or
behavioral data reported in this study.

Procedure

The procedures employed in this study were approved by
the three Research Ethics Boards relevant to the institu-
tional affiliations of the authors, and were carried out in
accordance with the Declaration of Helsinki.
On the first day of testing, informed consent was obtained,

and all the demographic information was obtained in a face-
to-face interview. Height and weight were measured and
blood pressure was taken. For BED subjects, the structured
clinical interview was carried out, and for control subjects a
briefer nonpatient psychiatric screening took place, which
included questions about substance use and disordered
eating. At this session, the electrocardiogram was obtained as
well as the blood sample for genotyping and to confirm the
absence of pregnancy in female subjects. In preparation for
the food challenge, subjects were asked to indicate their
‘favorite snack food’ with the constraint that it did not need
to be cooked (like french fries) or kept frozen (like ice
cream). If the subject first indicated a ‘healthy’ option like an
apple, the interviewer probed further until the subject
selected a conventional sweet or salty snack. The most
common choices were chocolate bars, potato chips, and
cookies. At this session, subjects also completed certain
computerized neuropsychological tests and were given a
questionnaire package comprising personality and eating
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behavior inventories. Details of these measures will be
reported elsewhere.
For each subject, the two drug-challenge testing sessions

were scheduled at the same time of day, and the same day of
the week, separated by 1 week. Subjects were instructed to
eat a normal meal 2 h before their appointment, and to
abstain from drinking a caffeine beverage or smoking a
cigarette on the testing day. Upon arriving at the laboratory,
blood pressure was taken and a baseline mood rating
inventory completed before the capsule was ingested. As the
peak uptake of MP is approximately 1 h, subjects were
seated comfortably for 75min in a quiet room after
ingesting the capsule, and provided with light reading
materials. Every 15min, the mood rating checklist was
completed to monitor any adverse reactions. Seventy-five
minutes after administration of the capsule, the snack was
presented to the subject.

Dependent Measure

Subjects were given their ‘favorite snack’ by the experi-
menter and asked to respond verbally to the following
questions using a scale from 1–10 (1¼ ‘not at all’ and 10¼
‘a great deal’). They were also encouraged to try and answer
each question without concern for calories or whether they
would normally eat such snacks at that time of day.

1. How hungry does it make you feel to see your favorite
snack?

2. How much would you like to eat some of this
snackFeven just a small portion? (at this point the
participant was asked to eat a piece of the snack).

3. Now that you’ve had a taste of your favorite snack, how
strong is your desire to have some more?

The ratings for the three appetite questions were summed
for the placebo day and the drug day, and a difference score
was calculated by subtracting the placebo score from the
drug score. Therefore, negative scores reflect appetite
suppression, whereas positive scores reflect appetite en-
hancement on the drug day.

Genotyping

A venous blood sample (20–30ml) was collected from each
subject. Genomic DNA was extracted by the high-salt
method. Amplification of a 40 bp repetitive element (plus
80 bp of flanking sequence) in the 30 untranslated region

(UTR) of the dopamine transporter gene (DAT1) was
performed according to conditions previously described by
Vandenbergh et al (1992). DNA bands were separated on
3.5% agarose gel (Bioshop Canada, Burlington, ON,
Canada) and sized by comparing them with a standard
100 bp ladder (MBI Fermentas, Burlington, ON, Canada).
The allele names indicate the number of 40 bp repeats
present in the amplified fragment.

Data Analysis

Subjects were genotyped at the 30-UTR VNTR polymorph-
ism of the DAT1 and classified as 9/9, 9/10, and 10/10. In the
first analysis, a 2 Group (BED vs Control)� 3 Genotype (9/
9, 9/10, 10/10) ANCOVA was carried out, with the snack-
rating difference score as the dependent measure, and BMI,
gender, and education level as covariates. Education level
was treated as a binary variable as seen in Table 3. Those
with an undergraduate degree or higher were in one
category and the remaining subjects in another. The
dependent variable was roughly normally distributed with
low values for skewness (�0.88) and kurtosis (1.03). Owing
to the low occurrence of the rare 9/9 genotype, the 9/9 and
9/10 groups were combined and a subsequent 2� 2
ANCOVA was conducted with the same dependent variable.
All post hoc analyses were carried out with independent
samples t-tests (SPSS 14.0, Chicago, IL, USA).

RESULTS

Subject Characteristics

Allele and genotype frequencies for the 9-repeat and 10-
repeat alleles are shown in Table 2, and match closely with
values found in other studies with equivalent samples
(eg Lott et al, 2005; Timberlake et al, 2006). There were
no differences between BED and control subjects in terms
of age, ethnicity, or current use of alcohol and nicotine.
However, there were more female subjects in the control
group, a greater percentage of them had an undergraduate
degree or higher, and they had a lower BMI than the BED
subjects (Table 3).

Genotype Differences in Appetite-Suppression Effects
to MP

We first examined whether there were baseline differences on
appetite ratings by conducting a 2 (Group) � 3 (Genotype)

Table 2 Allele and Genotype Frequencies for DAT1 VNTR Polymorphism for 32 BED and 46 Healthy Control Subjects with Common
Genotypes

Allele Genotype

9-Repeat 10-Repeat 9/9 9/10 10/10

BED 17 (26.8%) 47 (73.2%) 1 (3.1%) 15 (46.9) 16 (50%)

Control 21 (23.9%) 71 (76.1%) 3 (6.5%) 15 (32.6%) 28 (60.9%)

Five additional subjects not included in the analyses each had a rare allele. One subject had the 12-repeat and two had the 11-repeat, all heterozygous with the
9-repeat allele. Two others had the 6/10 combination. Allele frequencies of the remaining subjects are similar to those reported in other studies (eg Lott et al, 2005).
w2 analysis indicated no significant differences in genotype frequencies between BED and control subjects possessing the common alleles (w2¼ 1.82, p¼ 0.403).
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ANCOVA with the total appetite rating score in the placebo
condition as the dependent variable. Results indicated no
significant main effects, nor a significant interaction. In the
following ANCOVA analyses, we used the drug–placebo
difference score as the dependent variable.
Summary statistics for the 2� 3 ANCOVA are presented

in Table 4. Both main effects were statistically significant
and there was a significant Group�Genotype interaction.
Simple post hoc t-tests indicated that BED subjects with the
9/10 genotype showed a greater degree of appetite suppres-
sion (t¼ 2.0, p¼ 0.05) than those from the control group,
which did not differ from either of the 10/10 genotype
groups. Data for the 9/9 Group difference were not
analyzable because there was only a single subject with this
genotype in the BED subjects. Figure 1 displays the results
graphically.
Owing to the rare occurrence of the 9-repeat homozygote,

many studies have combined individuals with at least one
copy of the 9-repeat (ie 9/9 and 9/10) and compared them
with the frequently occurring 10/10 group (eg Bellgrove

et al, 2005; Kirley et al, 2003). Following this approach,
we reanalyzed the data using a 2 (Group)� 2 (Genotype)
ANCOVA with the snack-rating difference score as the
dependent variable. Again the results indicated a significant
Group�Genotype interaction (Table 5), and post hoc t-tests
showed a greater appetite suppression effect in the BED
subjects with 9-repeat than in the 9-repeat control subjects
(t¼ 2.19, p¼ 0.039), who also did not differ from the 10/10
BED and control subjects. These results are displayed
graphically in Figure 2.

DISCUSSION

DA is one of the most salient neurotransmitters in the
reinforcement value of food and the regulation of its intake
(Epstein et al, 2002). Although drugs that substantially
increase brain DA tend to induce anorexia in animals (eg
Bina and Cincotta, 2000; Kuo, 2002), there is considerable
variation in response magnitude across human subjects.
In a recent study with a small group of obese adults,
Leddy et al (2004) found that approximately equal
numbers showed either a large decrease, a small/moderateTable 3 Demographic and Physical Characteristics for BED vs

Control Subjects

Variable BED Control pp

Age (years) 33.776.5 32.977.0 NS

Body mass index 31.977.0 21.272.5 0.0001

Ethnicity

% White 71.9 84.8

% Black 9.4 4.3

% Asian 9.4 8.7

% Latino 9.4 2.2 NS

Gender (% female) 84.4 97.8 0.028

Education (% with undergraduate
degree or higher)

46.9 77.8 0.005

Current substance use (%)

Alcohol 84.4 87.0 NS

Nicotine 15.6 8.7 NS

Comparisons between the groups were made using one-way ANOVA for the
continuous variables and w2 tests for the categorical data.

Table 4 ANCOVA Summary with Group (Control vs BED) and
DAT1 Genotype (9/9, 9/10, 10/10) as Independent Variables and
Snack Appetite Ratings (Drug Minus Placebo Difference Scores) as
the Dependent Variable

Variable df Mean square F p

BMI 1 270.6 5.90 0.018

Gender 1 23.7 0.52 0.475

Education 1 5.98 0.13 0.719

Group 1 612.2 13.34 0.001

DAT1 2 240.1 5.23 0.008

Group�DAT1 2 244.1 5.32 0.007
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Figure 1 Snack-rating difference scores as a function of diagnostic group
(BED vs Control) and three DAT1 genotype groups.

Table 5 ANCOVA Summary with Group (Control vs BED)
and Combined DAT1 Genotype (9/9 and 9/10 vs 10/10) as
Independent Variables and Snack Appetite Ratings (Drug Minus
Placebo Difference Scores) as the Dependent Variable

Variable df Mean square F p

BMI 1 226.7 4.54 0.037

Gender 1 15.0 0.30 0.586

Education 1 17.9 0.36 0.551

Group 1 315.2 6.31 0.014

DAT1 1 122.0 2.44 0.123

Group�DAT1 1 264.6 5.30 0.024
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decrease, and even an increase in calorie intake from
baseline following a large dose of MP (1mg/kg of body
weight). And, these effects did not correlate with initial
body weight.
Individual differences in appetite response to MP are

most likely regulated by polygenetic factors that influence
brain DA availability. To our knowledge, the present study
is the first to have examined the suppression of appetite
ratings to MP in relationship to DAT1 genotype variation.
As a first-step investigation, this was an appropriate
candidate gene to select, as MP’s mechanism of action
is to bind to the DAT. Adults with BED were also an
interesting group to examine, as they represent a phenotype
with excessive overeating and difficulty in suppressing
appetite. It is noteworthy that the Food and Drug
Administration in the US currently endorses certain
weight-loss medications, most of which stimulate norepi-
nephrine and DA release in a manner similar to MP
(Moyers, 2005).
At baseline (the placebo condition), we found no

difference between diagnostic groups or among genotypes
in appetite ratings to a palatable food cue. This null finding
may have occurred because there was no significant group
difference in DAT1 genotype frequencies. It may also reflect
a ceiling effect, as the ratings were relatively high in both
groups in the placebo condition. Recall that the food cue
was each individual’s personally selected ‘favorite snack’,
and participants were approximately 3 h food deprived at
the time of presentation. However, when we examined drug
vs placebo appetite difference scores, there was a significant
interaction of the two main effects. In both analyses, BED
subjects with at least one copy of the 9-repeat allele showed
a significant decrease in appetite ratings in the drug
condition compared with controls with the 9-repeat, or to
BED and controls with the 10/10 genotypeFall three of
whom showed negligible rating differences between drug
and placebo conditions.
These findings are a challenge to explain, as there are two

possible, but competing, theoretical hypotheses for the MP
appetite responses and DAT1. On the one hand, as Leddy
et al (2004) have suggested, the 10/10 genotype (those

believed to have enhanced DAT) might have a stronger
response to MP because this drug would have more
influence on reducing DA reuptake, would maintain brain
DA activation for longer, and could, therefore, induce an
anorexic response. To the contrary, however, our findings
indicated virtually no effect on appetite ratings for subjects
with the 10/10 genotype, irrespective of diagnostic group.
On the other hand, it could be argued that those with the 9-
repeat (because of the diminished expression of DAT) have
a high tonic level of DA activation, and so the administra-
tion of MP could overstimulate the brain reward pathways
that regulate food intake, and thereby suppress appetite.
Our results support this latter possibility, but only in those
with BED.
The most probable explanation for the BED/9-repeat

effect assumes the presence of some (currently unknown)
genetic variant, which is overrepresented in this clinical
group, and which interacts with the 9-repeat allele to
suppress appetite. There is good evidence from the field of
addiction research that small and single gene effects can
greatly exceed their additive influence when they occur in
combination (eg Lerman and Berrettini, 2003). Unfortu-
nately, genetic studies of BED are still in their infancy so it
is difficult to speculate on what additional genetic effects
might have influenced our results. Individual differences in
DA receptor availability, or the absorption and metabolism
of MP, are reasonable candidates for future investigation.
The BED subjects were also, on average, obese compared
with the control subjects who were of normal weightFa
factor that may in some way contribute to differences in DA
signalling.
One of the implications of our study is that MP may be a

useful treatment for certain individuals with BED. This is a
particularly interesting consideration in light of recent
evidence linking AD(H)D to overeating/binge eating and
obesity (see Davis et al, 2006 for a review). Our findings
demonstrated that BED individuals with the 10/10 genotype
showed no appetite suppression to MP, whereas other
research has found that in patients with AD(H)D, this
genotype showed the best treatment response to MP
(Bellgrove et al, 2005; Stein et al, 2005). Future studies will
do well to examine the AD(H)D status of patients with BED,
and whether comorbidity is related to genotype, and
treatment response to MP.
Contrary to prediction, we also did not find a significant

difference in DAT1 genotype frequencies between BED
subjects and the healthy control group. It is worth noting,
however, that the results were in the expected direction,
50% of BED subjects compared with 39% of controls carried
at least one copy of the 9-repeat allele. From a statistical
perspective, it is possible that our results reflect a Type II
error and that a sample with greater power would find
support for our hypothesis. To the best of our knowledge,
this is the first study to report DAT1 data for adults with
BED, and therefore provides a promising direction for
future and more comprehensive studies with larger samples.
It is important to emphasize that our data can only be

viewed as preliminary and suggestive, as the sample size
precluded an adequate investigation of the 9/9 genotypeFa
group who appears from previous studies to have a different
(or more pronounced) stimulant drug response than the
other DAT1 genotypes (eg Lott et al, 2005; Stein et al, 2005).
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Figure 2 Snack-rating difference scores as a function of diagnostic group
(BED vs Control) and two DAT1 genotype groups.
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Owing to the rarity of the 9/9 genotype, however, relatively
large samples will be necessary to find adequate representa-
tion of this group. A limitation of the study is also the fact
that we only assessed subjective sensations of hunger and
desire to eat, rather than objective food intake. Although
some research reports a weak or absent relationship
between these two variables, other studies have reported
relatively strong correlations (see Parker et al, 2004a, b for
reviews). However, to the best of our knowledge, no
research has assessed this association in BEDFa factor of
considerable importance given the clinical evidence that
binge eating in BED is typically not triggered by hunger. In
other words, the correlation between food intake and
appetite ratings may be very different in this group than
among the general non-eating disordered population. For
these reasons, future research in this area should monitor
actual consumption as well as appetite ratings following the
food-cue presentation. Nevertheless, our findings provide
interesting preliminary evidence that the DAT might be
implicated in appetite suppression to stimulant medication,
and as such have relevance for therapeutic pharmacologic
agents currently in use (or being developed) to assist in
weight loss. It will also behoove future researchers in this
area to consider gene–gene effects and how these interact
with relevant symptoms of disordered eating such a binge
eating and strong food cravings.
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