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Abstract
Objective—Purging disorder (PD), a recently recognized eating disorder syndrome, is
differentiated from bulimia nervosa (BN) based on the absence of objectively large binge
episodes. BN has been associated with low serum leptin levels. This study examined whether PD
is also characterized by low serum leptin.

Method—Participants included women with PD (n=20) or BN (n=37), and non-eating disorder
controls (n=33). Blood samples for measurement of leptin and total ghrelin were obtained after
overnight fast.

Results—In comparison to control values, leptin levels were significantly decreased in PD (p<.
01), as well as in BN (p<.02). Plasma ghrelin levels did not differ significantly across groups.

Conclusion—These results provide the first evidence that PD is associated with alteration in a
neurobiological pathway influencing eating patterns and body weight. Further research is needed
to assess whether low leptin levels in PD and BN are associated with restrained eating and weight
suppression.
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The provisional syndrome known as purging disorder, a prevalent subtype of “eating
disorder not otherwise specified,” shares several psychological and behavioral
characteristics with bulimia nervosa, including preoccupation with body weight and shape,
and recurrent purging episodes (1-3). Purging disorder is symptomatically distinct from
bulimia nervosa as reflected in the absence of objectively large binge episodes.

An important focus of current research is to identify psychobiological factors that contribute
to the onset, severity, and perpetuation of this syndrome. Thus, a recent study showed that
individuals with purging disorder have normal release of the gut peptide cholecystokinin
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(CCK) following a standardized test-meal, in contrast to significantly blunted CCK response
in bulimia nervosa (4). The purging disorder group reported less hunger before the test meal,
and less hunger and greater fullness following the test meal, compared to the bulimia
nervosa and control groups.

Leptin, a circulating adipokine derived primarily from white adipose tissue, acts in the
central nervous system to decrease food intake and increase energy metabolism (5,6). Most
studies in bulimia nervosa have demonstrated low serum leptin levels in comparison to
values for matched controls (7-11). These alterations may be related to symptom severity
(12), a factor which may contribute to some variability in findings across studies (13-16).
Additionally, circulating leptin levels are strongly influenced by nutritional patterns and can
be substantially reduced by dieting and weight loss (17,18). Thus, leptin levels are markedly
reduced in anorexia nervosa (10,19,20).

Although the physiological basis for reduced leptin levels in normal weight patients with
bulimia nervosa has not been identified, recent theories have focused on patients’ restriction
of energy intake motivated by a desire to maintain a body weight which is below their
physiological weight set point (9,21). In that purging disorder resembles bulimia nervosa
with respect to significantly elevated ratings of dietary restraint (4), we hypothesized that
individuals with purging disorder might also exhibit decreased serum leptin levels.

Recent studies on the neurobiology of eating disorders have also focused on ghrelin, a gut-
related peptide which acts in the hypothalamus to stimulate food intake (22,23). Ghrelin
levels increase in response to fasting (24), and decrease postprandially in association with
reduction in hunger ratings (25,26). While the majority of studies report that fasting plasma
ghrelin levels in bulimia nervosa are similar to control values (16,27-30), there are also
reports of increased levels in patients with the binge-purge subtype of the disorder
(11,31-33). On an exploratory basis, plasma ghrelin levels were compared across study
groups.

METHODS
Participants

Blood samples for analysis of leptin and ghrelin levels were obtained in conjunction with a
study of behavioral characteristics and test meal responses in purging disorder (4). Inclusion
criteria for the purging disorder group (n=20, mean age 21.2 ± 4.4 years, mean body mass
index (BMI) 22.1 ± 2.2 kg/m2) were recurrent purging episodes occurring on average at
least twice a week over three months in the absence of objectively large binge episodes.
Individuals with a lifetime history of bulimia nervosa or binge eating disorder were
excluded. Average weekly symptom frequency was 5.5 ± 4.6 for self-induced vomiting and
6.7 ± 4.9 for total purging episodes. For the bulimia nervosa group (n=37, mean age 21.1 ±
3.4 years, mean BMI 22.3 ± 1.8 kg/m2), participants met DSM-IV criteria for the purging
subtype of the disorder (1). Average weekly symptom frequency was 4.7 ± 4.0 for objective
binge episodes, 5.6 ± 4.4 for self-induced vomiting, and 7.0 ± 5.0 for total purging episodes.
Individuals with a history of anorexia nervosa (3 in the purging disorder and 5 in the bulimia
nervosa group) had been weight recovered for at least one year. The controls (n=33, mean
age 22.2 ± 4.3 years, mean BMI 22.3 ± 1.5 kg/m2) had no lifetime history of an eating
disorder, had not engaged in dieting for weight loss during the previous eight weeks, and
scored less than 10 on the Cognitive Restraint Scale of the Three Factor Eating
Questionnaire (34). All participants were women, between 18 and 45 years old, in a healthy
weight range (BMI of 18.5 to 26.5 kg/m2), and free of psychotropic medications for at least
8 weeks. After complete description of the study to the participants, written informed
consent was obtained as approved by the institutional review board.

Jimerson et al. Page 2

Int J Eat Disord. Author manuscript; available in PMC 2011 November 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Methods
Research diagnostic interviews conducted during the first study visit included the Eating
Disorders Examination (35) and Module H of the Structured Clinical Interview for DSM-IV
Axis I Disorders (36). Data collected included the frequency of “objective” binges as
defined in DSM-IV, as well as the frequency of “subjective” binges (binge-like episodes that
do not include an abnormally large amount of food). Participants followed an overnight fast
prior to the second study visit, which was scheduled at approximately 8:00 AM on a General
Clinical Research Center. Baseline blood samples and self-ratings were obtained, including
assessments of “hungry,” “full” and “satiated (satisfied)” assessed using 100 mm visual
analog scales, as previously described in more detail (4).

Serum samples for leptin assay were obtained for all participants. Plasma samples
containing aprotinin for peptide measurements were obtained for participants who
participated during the second half of the study, including 14 with purging disorder, 17 with
bulimia nervosa, and 14 controls. Samples were stored at −70 °C until assayed for leptin and
total ghrelin by radioimmunoassay using commercially available kits (Linco/Millipore, St.
Charles, Missouri).

Data Analysis
Group values are reported as mean ± standard deviation (mean ± standard error of the mean
in the figure). Age and BMI were compared across groups by Kruskal-Wallis test and
analysis of variance, respectively. Leptin levels were not normally distributed in the patient
groups (Shapiro-Wilk test) and were log-transformed prior to statistical analyses to evaluate
the relationship of leptin to BMI by Pearson correlation coefficient, and to evaluate group
differences in leptin levels by analysis of covariance. Untransformed leptin levels are
reported throughout the results to facilitate interpretation of the findings. BMI was included
as a covariate in group comparisons when BMI was significantly associated with the
dependent variable. We employed Bonferroni-corrected significance levels to evaluate post-
hoc, pair-wise comparisons of groups. Relationships between biological measures (leptin
and ghrelin concentrations) and behavioral measures (symptom patterns and self-ratings)
were assessed by Spearman correlation coefficients. Statistical significance was set at alpha
= 0.05, two-tailed. Analyses were performed using SPSS® 16 software (SPSS Inc., Chicago,
IL).

RESULTS
Leptin

Mean age and BMI did not differ significantly across study groups, as previously reported
(4). Serum leptin was not significantly correlated with age, but was correlated with BMI in
the purging disorder group (BMI=22.1 ± 2.2 kg/m2; r=.74, p<.001), in the bulimia nervosa
group (BMI=22.3 ± 1.8; r=.39, p<.02), and in the controls (BMI=22.3 ± 1.5; r=.62, p<.001).

Serum leptin levels, adjusted for BMI by analysis of co-variance, differed significantly
across study groups (F=18.77, df=3,86, p<.0001) (Figure 1). Leptin levels for the purging
disorder group were significantly lower than for the controls (p<.01). Levels for bulimia
nervosa were also lower than for controls (p<.02), and were not significantly different from
purging disorder values. When these analyses were repeated excluding eight individuals
with a history of anorexia nervosa, results again demonstrated significantly reduced leptin in
both purging disorder (9.6 ± 6.6 ng/ml, n=17, p<.05) and bulimia nervosa (8.3 ± 4.1, n=32,
p<.005) in comparison to controls.
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Serum leptin levels in purging disorder were not significantly correlated with frequency of
self-induced vomiting; total purging episodes per week; or frequency or size of subjective
binge episodes. Similarly, in participants with bulimia nervosa leptin levels were not
significantly correlated with frequency of self-induced vomiting; total purging episodes per
week; or frequency or size of objective binge episodes. Leptin levels were not significantly
correlated with baseline ratings of fullness, satiety, or hunger.

Ghrelin
Plasma total ghrelin levels were not significantly correlated with age, BMI or leptin levels.
Ghrelin levels in purging disorder (1.8 ± 0.6 ng/ml, n=14) did not differ significantly from
values for controls (1.8 ± 0.6 ng/ml, n=14) or bulimia nervosa (2.0 ± 0.8 ng/ml, n=17)
(F=0.29, df=2,42, p=ns). Ghrelin levels were not significantly correlated with frequency of
self-induced vomiting in the purging disorder group (rho=0.18, p=ns), although a significant
correlation was observed in bulimia nervosa (rho=0.52, p<.05). Ghrelin levels were not
significantly correlated with frequency or size of subjective binge episodes in purging
disorder, or with frequency or size of objective binge episodes in bulimia nervosa.

Although ghrelin concentrations were not significantly correlated with baseline ratings of
hunger in the purging disorder or control groups, a significant positive correlation was noted
in bulimia nervosa (rho=0.57, p<.02). Ghrelin levels were not significantly correlated with
fullness or satiety ratings.

DISCUSSION
The central finding in this study was the demonstration that serum leptin levels were lower
in women with purging disorder than in non-eating disorder female controls who were in a
similar BMI range. To our knowledge, this represents the first report of a neurobiological
alteration differentiating individuals with purging disorder from healthy controls. Although
leptin and ghrelin levels did not differ between bulimia nervosa and purging disorder,
previous studies have demonstrated that purging disorder differs significantly from bulimia
nervosa in other ways, as reflected in psychological symptoms and test meal responses (2,4).
Further studies are needed to identify specific factors contributing to reduced serum leptin
levels in purging disorder, including assessment of body composition and historical
information on participants’ previous weight patterns. It is a limitation of the current study
that body composition was not assessed in order to confirm that the subject groups did not
differ significantly in percent body fat. Longitudinal studies will be helpful in identifying the
influence of body weight fluctuations and recent dietary patterns (18). The relationship to
dietary restraint, to weight suppression, and to family history of obesity may be of particular
importance (9,37-39). Conversely, additional research is needed to assess whether decreased
leptin levels contribute to behavioral or physiological symptoms of the disorder (40).

In this initial study, fasting plasma ghrelin levels in purging disorder did not differ
significantly from values for bulimia nervosa and controls. Test-meal studies showing
blunted postprandial suppression of ghrelin levels have provided the most consistent
evidence for abnormal regulation of the peptide in bulimia nervosa (16,27,30,33). Thus,
follow-up studies with larger sample size and comprehensive test-meal assessments will be
needed to provide a clearer characterization of ghrelin regulation in purging disorder.

Observation of similar ghrelin values in bulimia nervosa and controls is in agreement with
most previous reports (16,27-29,41). The significant positive correlation between plasma
ghrelin concentration and frequency of self-induced vomiting is of note, given previous
reports suggesting that ghrelin levels may be elevated in the purging subtype of bulimia
nervosa (31-33). While absence of a significant association between ghrelin levels and
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hunger ratings in the controls is consistent with previous findings (42), the significant
positive correlation observed in the bulimia nervosa group is of interest. Follow-up studies
with a larger sample size are needed to replicate the correlations observed in the bulimia
nervosa group, and to assess whether a pattern of persistent dietary restraint or wide
variations in meal anticipation may have contributed to these findings (26,43,44).

In summary, this study contributes new physiological data to an emerging body of research
on purging disorder. The finding of low serum leptin levels in purging disorder provides the
first evidence of a neurobiological alteration associated with this recently characterized
eating disorder syndrome.
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Figure 1.
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