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Abstract
Criteria for inclusion of diagnoses of Axis I disorders in the forthcoming Diagnostic and Statistical
Manual (DSM-V) of the American Psychiatric Association are being considered. The 5 criteria
that were proposed by Blashfield et al as necessary for inclusion in DSM-IV are reviewed and are
met by the night eating syndrome (NES). Seventy-seven publications in refereed journals in the
last decade indicate growing recognition of NES. Two core diagnostic criteria have been
established: evening hyperphagia (consumption of at least 25% of daily food intake after the
evening meal) and/or the presence of nocturnal awakenings with ingestions. These criteria have
been validated in studies that used self-reports, structured interviews, and symptom scales. Night
eating syndrome can be distinguished from binge eating disorder and sleep-related eating disorder.
Four additional features attest to the usefulness of the diagnosis of NES: (1) its prevalence, (2) its
association with obesity, (3) its extensive comorbidity, and (4) its biological aspects. In
conclusion, research on NES supports the validity of the diagnosis and its inclusion in DSM-V.

1. Introduction
The Diagnostic and Statistical Manual (DSM-IV-TR) [1] of the American Psychiatric
Association is currently being revised, and with it the specific criteria for Axis I and Axis II
disorders. During the last DSM revision, in an influential article in this journal, Blashfield et
al [2] proposed 5 criteria as necessary for inclusion of an Axis I disorder in DSM-IV. These
criteria were recently reviewed by Striegel-Moore et al [3] in an assessment of the night
eating syndrome (NES) [4]. The current report reviews the extensive research on NES that
indicates that each of the criteria of Blashfield et al for a valid diagnosis is met by NES.
Four additional features of NES that support the validity of the diagnosis follow.
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2. Criteria of Blashfield et al [2]
2.1. Criterion I: “There should be at least 50 journal articles on the proposed diagnostic
category in the last 10 years,… at least 25 of them should be empirical. “ (p17)

This criterion is designed to ensure that “a diagnostic category is sufficiently recognized to
become part of the official language of psychopathology” [2]. A PubMed search of night
eating in 2008 revealed 77 articles on NES during the past 10 years, most of which were
empirical. Night eating syndrome has been the subject of reports in such widely read
journals as JAMA [5,6], The American Journal of Psychiatry [7–9], and Obesity/Obesity
Research [10–14].

2.2. Criterion II: that there be (a) a set of diagnostic criteria that (b) include self-report
measures, structured interviews, and rating scales (p17)

The establishment of core diagnostic criteria for NES was based on weekly diaries of all
food consumed and sleep records of more than 148 night eaters and 69 control subjects [15].
They are as follows.

1. evening hyperphagia (the consumption of at least 25% of daily food intake after the
evening meal),1

2. three or more nocturnal awakenings with ingestions per week, or

3. both behaviors (1 and 2) [11,12,16].

These core criteria have been assessed by 4 measures, as recommended by Blashfield et al.
First, week-long food and sleep diaries have been used. Second, self-reports of symptoms
have been specified by the Night Eating Questionnaire developed at the University of
Pennsylvania [17,18] and the Night Eating Diagnostic Questionnaire developed at Columbia
University [10]. Third, the semi-structured interview Night Eating Syndrome History and
Inventory (NESHI, unpublished clinical interview) has been used in several studies
[11,14,16]. Fourth, the Night Eating Symptom Scale measures change of symptoms during
the previous week [19]. Associated NES features include morning anorexia, insomnia, and
depressed mood [4,5]. Some writers, in the past, have used widely differing criteria to
diagnose NES. Their results are difficult to compare with recent studies that have used the
core criteria described here that are increasingly accepted.

Proposed criteria for NES were evaluated by the use of item response theory analysis [20]. It
was based on 6 studies that yielded 1481 night eating questionnaires. They were coded to
reflect the presence/absence of 5 night eating behaviors that have been associated with NES.
Behaviors were evaluated by the clinical usefulness of their diagnostic information in
identifying persons with NES and on the assumptions of the item response theory analysis.
Reports of (1) nighttime eating and/or evening hyperphagia, (2) initial insomnia, and (3)
nighttime awakenings showed high precision in discriminating persons with night eating
problems, whereas morning anorexia and delayed morning meal provided little additional
information. The evening hyperphagia and/or nocturnal eating factor conveyed by far the
largest item information.

Recently, the First International Night Eating Symposium (Minneapolis, MN, April 26,
2008) established a consensus among researchers on the diagnostic criteria for NES; and the
final set of criteria is forthcoming. It is based on the 2 core criteria described here, with 1
exception. The frequency of nocturnal ingestions will be changed from 3 to 2 per week, the

1“Evening hyperphagia” begins at the end of the evening meal to accommodate different meal times, particularly in different cultures.
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same frequency that is required for binges in bulimia nervosa (BN) and binge eating
disorder (BED).

2.3. Criterion III: there should be at least 2 empirical studies by independent research
groups demonstrating high interclinician correlations (p17)

Two outpatient [5,11] and 2 inpatient (General Clinical Research Center) studies of NES
[5,21] have used diagnostic ratings made by different clinicians. The results are summarized
in Table 1. In each of the 4 studies, different clinicians reported that night eaters had
significantly more nighttime awakenings than did control subjects. In the 3 studies in which
nighttime eating was allowed, different clinicians reported that persons with NES, compared
with control participants, had significantly more nighttime ingestions and evening energy
intake [5,11,21]. In the 2 studies in which sleep was measured, different clinicians reported
that the times of sleep onset and waking of night eaters and control subjects (ie, circadian
rhythm) were very similar [11,22]. Interclinician agreement in these studies was high, but it
was between collaborating investigators. Multicenter trials are needed for independent
assessments. Inclusion of NES in the DSM would encourage such trials.

2.4. Criterion IV: the proposed category represents a syndrome of frequently cooccurring
symptoms, described in at least 2 independent studies (p17)

Blashfield et al suggest that, if patients meet at least 1 diagnostic criterion for the disorder,
there be at least a .50 probability that they will meet another diagnostic criterion. de Zwaan
and colleagues [23] reported that their sample of self-identified night eaters met this
criterion. Of those who endorsed “usually” or “always” eating when they awoke, 80%
reported consuming at least 25% of their daily energy intake after the evening meal, whereas
51% consumed at least 50% of their daily energy intake after the evening meal.

A second study involved a carefully screened sample of 148 persons with NES, as diagnosed
with the Night Eating Questionnaire and NESHI. Food diaries showed that 67% had both
evening hyperphagia (≥25%) and nocturnal ingestions (≥3 per week). By contrast, 17% had
only evening hyperphagia; and 16% had only nocturnal ingestions [15].

2.5. Criterion V: there should be at least 2 independent empirical studies showing that the
proposed category “can be differentiated from other categories with which it is likely to be
confused” (p17)

Studies of NES have clearly differentiated it from 1 disorder with which it might be
confused: BED. Two NES behaviors differ from those of BED: first, there is the limited
energy intake of nocturnal ingestions (280 kcal per episode) [5] that are not “objectively
large” and do not qualify as binge episodes. Second, the characteristic circadian delay in the
food intake of night eaters has not been reported in BED. Further research should compare
the timing of binges with the “grazing” throughout the evening more characteristic of night
eaters. Carefully assessed samples of patients report an overlap of NES and BED in about
15% to 20% of cases [14,16,24,25].

In contrast to the relatively clear differentiation of NES from BED, there has been confusion
regarding its differentiation from sleep-related eating disorder (SRED). The differences
between the 2 disorders will be described in some detail.

The first objectively documented case of SRED was reported by Oswald and Adam [26] in a
37-year-old man who had 28 episodes of night eating during 6 days in the sleep laboratory.
He had no awareness of the episodes or memory of them the next morning and consumed
inappropriate items such as safflower oil. The second report of SRED by Whyte and Kavey
[27] described 3 patients with sleepwalking who ate during somnambulistic periods with
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little recall. As in the article by Oswald and Adam, they, too, consumed inappropriate,
unappetizing substances.

The feature that first differentiated SRED from other eating disorders was the lower level of
consciousness of eating and the subsequent lack of recall [28,29]. The largest SRED study
was that described by Schenck et al [28] and Schenck and Mahowald [29]. This study also
found decreased awareness of eating with subsequent amnesia and ingestion of inappropriate
objects in 38 patients out of 8000 individuals seen over an 8-year period in a sleep disorders
program [28,29]. Most (84%) of the patients ate during total or partial sleep by
polysomnography (PSG). In Winkelman’s [30] 1998 study of 23 patients, 91% were
“mostly” or “half” asleep while eating and 91% were “consistently” or “occasionally”
amnesic for the episode. In contrast to these reports of reduced consciousness, 3 reports in
the literature have described patients fully awake by PSG criteria [31–33]. The first 2 studies
[31,32] used the criteria for the Nocturnal Eating and Drinking Syndrome (NEDS), which
were similar to the NES criteria; but this category was removed from the International
Classification of Sleep Disorders nomenclature with the 2005 revision [34].

Manni et al [31] described PSG studies of 120 insomniac referrals of whom 7 subjects, or
5.8%, were diagnosed with NEDS on the basis of full consciousness of eating and memory
of it the next day. The NEDS patients of Spaggiari et al [32] represented 5% of the 200
referrals to their sleep laboratory during an 18-month period. All subjects were fully awake
during eating episodes and clearly remembered the episodes the next morning. The serotonin
agonist d-fenfluramine produced a marked reduction in night eating episodes. The role of
serotonergic pathway has recently been shown to be critical in NES [7,19,35]. Finally,
Vertrugno et al [33] described 35 patients who were fully conscious while eating and
remembered it the next day.

The greatly diminished awareness of eating episodes was the most striking difference
between these studies of SRED [28–30] and those of NES [5,11]. Our program reported full
consciousness of eating in NES patients by PSG in a controlled inpatient study [22] and by
actigraphy in an outpatient study [11]. The disorders also differ on 8 other issues noted in
Table 2:

1. Ingestion of “inappropriate objects” (raw bacon and buttered cigarettes) has been
reported as typical of SRED, but has not been reported in NES.

2. Patients with SRED manifest other parasomnias: periodic leg movements/restless
legs syndrome in 47% [30] and 13% [29]. Sleepwalking was reported in as many as
61% of patients by Schenck and Mahowald [29] and 70% by Winkelman [30]. It
has rarely been reported in NES, with only a 3% comorbidity reported by
Vertrugno et al [33].

3. Night eating syndrome appears to be far more prevalent than SRED. Studies of the
prevalence of SRED have been limited and confined to special populations. The
classic study of SRED by Schenck and Mahowald described 0.5% of those who
presented to a sleep disorders laboratory over a period of 8 years [28,29], although
this prevalence estimate may be closer to 1% in retrospect because of unrecognized
cases (personal communication with Carlos Schenck, March 30, 2007). A later
report by Winkelman et al [36] described a higher prevalence of SRED among
patients with anorexia nervosa and BN: 17% of inpatients and 9% of outpatients.
These values, however, were based on a single questionnaire with a low response
rate and no validation by interview or PSG. There have been no estimates of SRED
in the general population. Reports of prevalence of NES in the general population
have ranged from 1.5% [37] to 5.7% [38] and are higher in special populations, as
discussed below.
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4. Nocturnal eating episodes were described as “binges” in 68% of SRED patients
seen by Schenck and Mahowald [29] and in 67% of SRED patients by Winkelman
[30]. Persons with NES rarely reported binge eating, and their nighttime ingestions
average 280 kcal [5].

5. The SRED studies do not report evening hyperphagia (a minimum 25% of daily
caloric intake after supper). As noted above, this criterion is one of the two that
define NES.

6. The delayed circadian food intake in NES is also associated with a delay in
circadian aspects of neuroendocrine function [39], which has not been reported in
SRED.

7. There have been several reports of SRED associated with hypnotics. Schenck et al
[40] have recently described 19 cases of SRED associated with the use of
zolpidem, which was relieved with discontinuation of the medication. A similar
report described 5 patients, who also had restless leg syndrome, whose SRED
began with zolpidem and was relieved with its discontinuation [41]. Onset of
SRED has also been reported in association with risperidone [42], olanzapine [43],
and triazolam [28,44]. Some NES patients, just as those who had never had night
eating episodes previously, have reported occasional sleep eating after the use of
hypnotics. They are, however, usually conscious when they eat at night in the
absence of hypnotics.

8. Finally, the most practical difference between these disorders is in treatment.
Selective serotonin reuptake inhibitors (SSRIs) proved to be very effective in 4
reports of treatment of NES [7,19,45,46] (see Figure 3). They have rarely been
reported in SRED. Sleep-related eating disorder associated with sleepwalking and
idiopathic subtypes has responded to dopaminergics, and/or codeine, and/or
clonazepam [28,47]. These differences in treatment make discrimination between
SRED and NES vitally important. Two studies have shown 65% [48] and 68% [49]
responses to topiramate in SRED. Topiramate has been reported to be effective in 2
cases of NES [50]; thus, this medication may be the exception that proves effective
for both disorders.

These clear differences between NES and SRED were not recognized in the 2005
International Classification of Sleep Disorders–2 [34]. It designated the primary criterion of
SRED as “recurrent episodes of involuntary eating and drinking occur during the main sleep
period.” This criterion does not mention clouded awareness or memory of eating and, in
effect, incorporates NES into SRED. The critical issue of the relationship between the 2
disorders is ignored. Inclusion of appropriately defined NES in the DSM would encourage
efforts to distinguish between these 2 disorders.

3. Four additional aspects of NES
Four additional aspects of NES have added to our understanding of the disorder. They are as
follows: (1) its prevalence, (2) its relationship to obesity, (3) its psychiatric comorbidity, and
(4) its biological features (delayed circadian rhythms, a strong genetic influence, 3 animal
models, and strong responsivity to stress). The wide variety of findings from so many
domains strongly suggests the coherence of the disorder and the usefulness of the criteria
that selected subjects for these studies.

3.1. Prevalence of NES
Prevalence of NES has been reported as 1.5%, 1.6%, and 5.7% [37,38,51] in general
population samples. These rates are at least as great as the lifetime estimates of the classic
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eating disorders: anorexia nervosa, 0.9% for women and 0.3% for men; BN, 1.5% for
women and 0.5% for men [52]. Prevalence rates of NES have also been determined in
special populations. For example, NES prevalence has been estimated at 6% to 16% in
weight loss samples of class I and II obesity [25,53].

Prevalence of NES among bariatric surgery candidates in a prospective study was 9% [12].
A prevalence of 3.8% has been found among older adults in a large multicenter study of type
2 diabetes [14] and 12% in an outpatient psychiatric population [8].

3.2. Relationship to obesity
The study by Colles et al [38] (n = 431) showed a great increase in NES prevalence across 5
body mass index categories from 18 to 22 through 40 kg/m2 (χ2 = 22.7, P <.001). The earlier
study of Aronoff et al [54] also showed a strong relationship between overweight status and
NES (χ2 = 7.1, P = .008).

The large Danish Multinational MONItoring of trends and determination CArdiovascular
disease (MONICA) study assessed the relationship between a screening question on night
eating and weight change over the next 6 years [55]. Nine percent of women and 7.4% of
men endorsed the question, “Do you get up at night to eat?” Obese women who endorsed it
gained 5.2 kg over a period of 6 years, whereas obese women who did not endorse it gained
only 0.9 kg. There was no relationship between endorsing the question and weight gain
among men or nonobese women. In addition, in a study in psychiatric clinics, obese patients
were 5.2 times more likely to be diagnosed with NES than were normal-weight patients [8].

Three studies suggest that night eating may be a pathway to obesity. Marshall et al [58]
reported that their normal-weight night eaters were younger (33.1 ± 10.7 years) than their
obese night eaters (43.1 ± 9.6 years, P < .01). Furthermore, 52% of the obese night eaters
reported that their night eating had preceded their obesity. Napolitano et al [56] also reported
that nonobese night eaters were younger than obese night eaters, and Spaggiari et al [32]
reported that night eating preceded the onset of obesity in most of their night eaters.

In distinction to these findings, 2 studies by Striegel-Moore et al [51,57] failed to find a
relationship between night eating and obesity. Differences in assessment procedures may
account for this difference from most studies of NES [8,38,54,58]. Thus, of the 2 core
criteria, the Striegel-Moore studies did not assess nighttime awakening with ingestions
[35,47] and estimated evening hyperphagia from a single 24-hour food recall [51] or a 3-day
recall [57].

Another distinctive aspect of NES is that obese night eaters have more difficulty losing
weight than do non-night eaters, both in behavioral [10] and psychodynamic treatment [4].

3.3. Psychiatric comorbidity
Night eating syndrome has been linked with psychiatric comorbidity in several studies.
Persons with NES report depressed mood more often than persons without NES [5,10,16].
An unusual aspect of this depression is the contrast to the common lessening of depressed
mood in the evening in classic depression. Many night eaters become more depressed in the
evening [4,5]. A lifetime history of major depressive disorder among night eaters is also
high—56% of 1 sample, with an additional 11% reporting dysthymia [23]. Lifetime histories
of anxiety disorders in this same sample are also high—17.5% for generalized anxiety
disorder and 18% for posttraumatic stress disorder [23]. Lundgren et al [59] reported that
52% of nonobese night eaters met lifetime criteria for unipolar mood disorders and that 47%
met lifetime criteria for anxiety disorders, both significantly higher than lifetime prevalence
of these disorders among nonobese control subjects. Rates of current and lifetime substance
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use disorders were significantly higher among night eaters than among non–night eaters in
the psychiatric clinic study [8], and low self-esteem was also related to NES in obesity clinic
samples [10,60].

Eating disorder psychopathology is also elevated in persons with NES. In recent studies,
night eaters, compared with persons without NES, showed elevation on all 4 subscales of the
Eating Disorder Examination: dietary restraint, eating concern, shape concern, and weight
concern [16,59]. Furthermore, on the Eating Inventory [61], the subscales of disinhibition
and hunger (but not restraint) were higher than those of persons in a comparison group [16].

3.4. Biological features
3.4.1. Circadian rhythms and neuroendocrine function—A central aspect of NES
is its delayed circadian rhythm. Circadian rhythms of NES and control subjects were
assessed using cosinor analysis [39]. It confirmed that, in contrast to those of control
subjects, night eaters’ circadian rhythms of energy, carbohydrate, and fat intake were
significantly delayed by about 1.5 hours and that of protein was nonsignificantly delayed by
about the same amount. The night eaters’ delay in meal timing was accompanied by a
similar delay in the circadian rhythm of the food regulatory hormones, insulin and leptin, as
well as 4 additional measures: melatonin, cortisol, prolactin, and thyroid-stimulating
hormone. An exception was ghrelin, which showed a phase advance of 5.2 hours among
night eaters, a finding that deserves further study.

The studies that allowed ad libitum food intake showed that night eaters consumed
significantly more (26% to 56%) of their daily energy intake after the evening meal than the
10% to 15% consumed by control subjects [5,11,21]. Compared with control subjects, night
eaters had lower energy intake in the first third of the day and greater energy intake during
the last third of the day in a free-living environment (Fig. 1) [11].

These findings were subsequently also analyzed by a novel equation designed to describe
the 24-hour temporal eating patterns of 148 night eaters and 68 control subjects [62]. Fig. 2
shows the average cumulative energy intake of control subjects (Fig. 2A) and of NES
subjects (Fig. 2B). The average rate and duration of eating during each of 3 separate meals
for control subjects is shown in Fig. 2C and, for NES subjects, in Fig. 2D. The figures show
that meals of night eaters are significantly delayed and are spread out over a greater period
than those of controls. Persons with NES also consumed more energy than did the controls.

A surprising similarity between night eaters and control subjects in sleep onset and offset
was found by actigraphy among outpatients [11] and by PSG among inpatients [22] (Table
1). Despite their comparable circadian sleep rhythms, night eaters manifested significantly
greater sleep disturbance than control subjects, with more frequent awakenings and lower
sleep efficiency (72% ± 17%) than controls (83% ± 7%, P < .03). Sleep apnea was not found
[22]. In a sleep laboratory, prevalence of sleep apnea was no greater among night eaters than
among non–night eaters [63] (Fig. 3).

3.4.2. Animal models—Animal models of a clinical disorder speak not only to its
biological plausibility, but also to critical elements of the disorder. This is true of 3 mouse
models that showed an altered circadian rhythm of food intake [64–66]. Each had an
unusually high percentage of eating during the light phase. Further differences between the
“day eating” and control mice were increased daily energy intake and, ultimately, obesity.
An important behavioral similarity of these different mouse models is a failure to suppress
the rate of eating during the light period. These 3 different models suggest that altered
circadian rhythm of food intake may lead to hyperphagia, perhaps constituting a final
common pathway for disorders of various etiologies.
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3.4.3. Genetics—A genetic influence on NES has been supported by 2 studies. A family
study found an odds ratio of 4.9 for the presence of NES among first-degree relatives of
persons diagnosed with NES by the NESHI and food diaries as compared with control
subjects [67]. Preliminary results of a large study using the Swedish Twin Register also
support the influence of genetic factors [68]. Genetic factors may involve vulnerability to
stress.

3.4.4. Stress—Reports of stress initiating NES were noted in the first article on the topic
[4]. Patients have since reported the onset of NES during periods of stress, and
questionnaires show a higher level of ongoing stress among night eaters [17,69]. These
verbal responses have been supplemented by 2 laboratory studies. Birketvedt et al [5] found
cortisol levels to be significantly higher among night eaters than among control subjects, and
Geliebter et al [24] reported that a cold pressor test produced significantly higher cortisol
levels among night eaters than among control subjects.

4. Discussion
Diagnosis is critical in psychiatry, and particularly for NES. For some disorders, the
diagnosis is straightforward: abnormalities in anatomy or blood tests tell the story. For the
eating disorders, however, diagnosis cannot rely on a simple measure and requires the
multiple overlapping measures discussed above. Criteria developed for the diagnosis of NES
have been successful in what is perhaps the most rigorous test of their validity: selection of
persons who manifest the specific behavioral and biological signs of the disorder.

Treatment depends on diagnosis and may, in turn, influence diagnosis. The history of the
treatment of classic manic-depressive psychosis illustrates such interplay between treatment
and diagnosis. The discovery of the effectiveness of lithium in the treatment of mania made
it critical to distinguish mania from disorders for which lithium was not effective. In this
latter category, Cade [70] included “dementia praecox” and “depressive psychosis.” The
effectiveness of lithium in mania also led to the recognition that it was effective in disorders
other than mania. These disorders include classic bipolar I disorder and the soft “bipolar
spectrum” disorders (which comprise bipolar II, bipolar disorder not otherwise specified,
and cyclothymia), which have a far higher prevalence than bipolar I disorder.

The efficacy of SSRIs for NES may show a similar importance to that of the therapeutic
impact of lithium on bipolar I in differentiating the disorder as a distinct diagnostic category.
The weight loss produced in overweight and obese persons by SSRIs seems unique to night
eaters [7]. The regulation of feeding and circadian rhythms provides a focus for
understanding the etiology of NES. Expansion of its diagnosis beyond current behavioral
criteria for NES may define a wider spectrum of disorders of food intake and circadian
rhythms.

Inclusion of new diagnoses in the official nomenclature concerned the editors of the DSM-
IV-TR: “In general, new diagnoses should be included in the system only after research has
established that they should be included.” In the 14th century, William of Occam dealt with
similar concerns with his “razor”: “plurality should not be posited without necessity” [71].
In the case of NES, the “necessity” is the diagnosis that precedes and prescribes an effective
treatment.

Night eating syndrome currently falls in the category of “Eating Disorders Not Otherwise
Specified.” Separating it as an independent psychiatric diagnosis is justified only if it is valid
to do so and if the best interests of persons with the disorder are served. The weight of the
evidence presented here suggests that this is the case.
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Fig. 1.
Figure shows energy intake of night eaters and control subjects during three 8-hour periods
of the day. This carefully monitored study was based on food and sleep diaries kept by
participants for a period of 1 week. Note that food intake is lower in the first part of the day
and higher in the evening and night in the NES group. **P <.01. Reprinted by permission of
Obesity Research (O’Reardon et al [11]).
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Fig. 2.
Use of the model of Boston et al to describe the average cumulative energy intake of control
participants (panel A, means of 68 participants) and NES patients (panel B, means of 148
patients). Dots represent data, and the solid lines are the model predictions. The R2 for
prediction equations shown in panels A and B were both in excess of 0.99; and the root
mean square errors were 19 and 24 cal for A and B, respectively. Panel C (control
participants) and panel D (NES participants) depict the individual Gaussian curves that
describe the average rate and amount of eating during each of 3 separate meals. Reprinted
by permission from The American Journal of Clinical Nutrition (Boston et al [62]).
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Fig. 3.
Changes in percentage of energy intake after the evening meal (panel A; F = 3.5; df = 4,
106; P = .009) and frequency of nocturnal ingestions per week (panel B; F = 3.7; df = 4, 80;
P = .01; *P <.0125) in participants with NES randomly assigned to 8 weeks of double-blind
treatment with sertraline or placebo [7]. Reprinted by permission from The American
Journal of Psychiatry. © 2006, American Psychiatric Association.

Stunkard et al. Page 15

Compr Psychiatry. Author manuscript; available in PMC 2013 November 20.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Stunkard et al. Page 16

Ta
bl

e 
1

E
at

in
g 

an
d 

sl
ee

p 
ch

ar
ac

te
ri

st
ic

s 
in

 o
ut

pa
tie

nt
 (

O
P)

 a
nd

 in
pa

tie
nt

 s
tu

di
es

 (
IP

) 
of

 N
E

S

St
ud

y
n

N
o.

 o
f 

aw
ak

en
in

gs
pe

r 
ni

gh
t

N
oc

tu
rn

al
in

ge
st

io
ns

D
ai

ly
 f

oo
d

in
ta

ke
 (

kc
al

)
F

oo
d 

in
ta

ke
 a

ft
er

di
nn

er
 (

kc
al

)
%

 o
f 

to
ta

l f
oo

d
in

ta
ke

 a
ft

er
 d

in
ne

r
Sl

ee
p

on
se

t
Sl

ee
p

of
fs

et
Sl

ee
p

du
ra

ti
on

O
P 

1

  N
E

S
10

3.
6

1.
3

29
30

16
41

56
%

  C
on

tr
ol

10
0.

3
0

23
34

34
7

15
%

O
P 

2

  N
E

S
46

1.
5

1.
1

23
14

80
1

35
%

23
:5

7
6:

59
7:

37

  C
on

tr
ol

43
0.

5
0

24
20

24
2

10
%

23
:4

7
7:

06
7:

18

IP
 1

  N
E

S
12

3.
0

a
a

a
a

  C
on

tr
ol

21
0.

1
a

a
a

a

IP
 2

  N
E

S
15

4.
5b

1.
2

29
59

77
9

26
%

23
:3

8
7:

04
7:

26

  C
on

tr
ol

14
3.

1
.0

5
28

93
28

9
10

%
22

:5
2

7:
06

8:
14

O
ut

pa
tie

nt
 1

 is
 B

ir
ke

tv
ed

t e
t a

l [
5]

, O
P 

2 
is

 O
’R

ea
rd

on
 e

t a
l [

11
],

 I
P 

1 
is

 B
ir

ke
tv

ed
t e

t a
l [

5]
, I

P 
2 

is
 A

lli
so

n 
et

 a
l [

21
] 

an
d 

R
og

er
s 

et
 a

l [
22

].

a Fo
od

 in
ta

ke
 w

as
 c

on
tr

ol
le

d 
in

 th
is

 s
tu

dy
, w

ith
 th

e 
ad

m
in

is
tr

at
io

n 
of

 f
ou

r 
30

0-
ca

l m
ea

ls
 a

cr
os

s 
th

e 
da

y,
 e

nd
in

g 
at

 8
:0

0 
PM

.

b A
w

ak
en

in
gs

 in
 I

P 
2 

w
er

e 
m

ea
su

re
d 

by
 P

SG
, w

hi
ch

 w
as

 m
or

e 
se

ns
iti

ve
 th

an
 d

ia
ry

 r
ec

or
di

ng
s 

of
 a

w
ak

en
in

gs
.

Compr Psychiatry. Author manuscript; available in PMC 2013 November 20.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Stunkard et al. Page 17

Table 2

Comparison of features associated with NES and SRED

NES SRED

Consciousness during
nocturnal ingestions

+ 0

Memory for nocturnal ingestions + 0

Inappropriate eating 0 +

Comorbidity with parasomnias 0 +

Prevalence > <

Binge eating during nocturnal ingestions 0 +

Evening hyperphagia + 0

Delayed circadian pattern of eating + ?

Induced by hypnotics ? +

Pharmacologic treatments SSRI Topiramate

Topiramate Dopaminergic
agents

Codeine

Clonazepam
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