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ABSTRACT

Objective: To review the empirical lit-

erature for evidence in support of inclu-

sion of Night Eating Syndrome (NES) in

the fifth edition of the Diagnostic and

Statistical Manual of Mental Disorders.

Method: Based on a literature search

using PubMed, 47 empirical studies of

NES were identified.

Results: The literature reflects use of

varying definitions; progress has been

made toward reliable measurement of

night eating symptoms; evidence regard-

ing a differentiation of NES from ‘‘nor-

malcy’’ or from other eating disorders is

based largely on samples of convenience;

only one controlled treatment study has

been published.

Discussion: There are limited data sup-

porting the clinical utility and validity of

NES; several options regarding the inclu-

sion of NES in DSM-V are discussed.
VVC 2009 American Psychiatric Association.

Keywords: night eating syndrome;

validity; clinical utility; DSM; diagnosis

(Int J Eat Disord 2009; 42:720–738)

Introduction

Night eating syndrome (NES) was introduced into
the scientific literature in 1955 by Stunkard et al.1

as a food intake pattern of clinical significance
among obese individuals. Based on systematic clin-
ical observations of a case series of 23 obese
women and 2 obese men who had been referred to
a specialty clinic because of ‘‘the severity of their
obesity or difficulty in its management’’ (p.78),
three core symptoms were described as character-
istic of NES: ‘‘nocturnal hyperphagia,’’ insomnia,
and morning anorexia. The authors describe the
three criteria for NES as follows. ‘‘First, and of
greatest importance, is the consumption of large
amounts of food during the evening and night and
no one was considered to manifest the syndrome
unless he ate at least a quarter of his total calories
for the day during the period following the evening
meal. Thus, a significant part of the total caloric
intake, and a major part of the excess intake [em-
phasis added], occurs during a time when the food
intake of nonobese people is negligible. The second

criterion is sleeplessness, at least until midnight
more than half of the time, and the third is morning
anorexia with negligible food intake at breakfast. In
no case did this include more than a cup of coffee
or a small glass of orange juice’’ (p. 79). Stunkard
et al.1 noted that this syndrome might fruitfully be
explored as one causal model for the development
of obesity, a heterogeneous condition seen as hav-
ing multiple etiologies. Moreover, the authors
reported that the presence of NES unfavorably
influenced outcome of the treatment program and,
indeed, increased risk for severe adverse reactions
to treatment including severe, disabling depression
or anxiety. This early report proposed that NES rep-
resented ‘‘a response to stress of a type peculiar to
certain obese patients, and one intimately related
to the overeating which leads to their obesity’’ (p.
83). The authors discussed the possibility that the
diurnal eating pattern represented a stress-induced
alteration in the diurnal rhythm. For decades, this
early description of NES received scant attention in
the medical scientific community. Similarly, papers
by other obesity experts describing the treatment
of NES2 or ‘‘the tension night eater’’3 appeared to
stimulate little interest in research of the syndrome.

It bears noting that in the early literature, eve-
ning hyperphagia was conceptualized in the con-
text of an overall pattern of excess food intake
among the obese. The focus of excess eating has
yielded in the contemporary literature to an em-
phasis on phase shifting one’s food intake from the
(presumably) normative pattern of eating three
meals during the day with little food being con-
sumed after the evening meal to a pattern where
eating does not begin until mid-day and continues
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well into the evening or even into the night. Hence,
at present, what is pathological about evening hy-
perphagia is the timing of the food intake, not the
overall amount of food consumed. It is implied
(and in some studies explicitly stated) that ‘‘force of
circumstance’’ needs to be taken into account in
assessment: late day or night eating due to work
schedules or other circumstances (e.g., regional or
cultural differences in timing of evening meal) pre-
venting a person from eating at ‘‘normal’’ times
does not count as a symptom.

After a long period of ‘‘neglect,’’ a 1999 article
on behavioral and neuroendocrine characteristics
among individuals with NES4 invigorated scien-
tific interest and, especially in the past decade,
the number of studies has increased substantially.
The syndrome is not among the specific eating
disorders defined in the Diagnostic and Statistical
Manual for Mental Disorders (DSM), nor is it
mentioned in the DSM as a specific example of
an Eating Disorder not Otherwise Specified
(EDNOS).5 In a recent editorial addressing the
ongoing work toward developing the fifth edition
of the DSM, Stunkard et al.6 advocated for a
‘‘wider recognition of the disorder,’’ asserting that
NES is a source of distress, may represent a path-
way to obesity, has construct validity, and can be
treated effectively. A more comprehensive review
article by Stunkard et al.7 concludes that
‘‘research of NES supports the validity of the diag-
nosis and its inclusion in DSM-V’’ (abstract, p. 1
of article). This article examines the scientific evi-
dence and describes options for how NES might
be addressed in the DSM-V.

Method

Our article builds on an earlier review entitled ‘‘Should

night eating syndrome be included in the DSM-V?’’8 and

the recent review by Stunkard et al.7 addressing the same

question. Both reviews used the criteria articulated by

Blashfield et al.9 for determining whether scientific evi-

dence supports introduction of a new disorder into a dis-

ease classification system, and we begin our assessment

of the more recent literature following these guidelines.

In brief, the criteria are (1) ample literature (to ensure

that the syndrome has been the focus of adequate schol-

arly attention); (2) a common set of diagnostic criteria;

(3) at least two empirical studies by independent

research groups demonstrating high inter-clinician

agreement when assigning the diagnosis to patients (j of

�0.70); (4) evidence of syndrome validity; and (5) reliable

differentiation of the syndrome from other (similar) syn-

dromes. Because the Blashfield criteria do not directly

address clinical utility, which is a major consideration for

diagnoses in DSM-V, the latter sections of this aticle will

consider matters related to clinical utility.

To identify relevant articles we searched PubMed using

the search terms ‘‘night eating disorder’’ and ‘‘nocturnal

eating’’ and we reviewed the reference lists of Striegel-

Moore et al.8 and Stunkard et al.7 for any articles our

PubMed search might have missed. Only empirical

articles (and not individual case reports, commentaries,

or review articles) were included in this review.

Results

Ample Literature

This criterion serves as an initial assurance that
the proposed syndrome has attracted scholarly
attention and calls for at least 50 journal articles, 25
of which should describe empirical studies. For the
present review, we found 43 empirical studies that
either focused specifically on NES or described
studies of meal patterning with information on eat-
ing during the night; we therefore conclude that
the requirement for at least 25 empirical studies
undoubtedly has been met. In addition, NES has
been the subject of at least 15 review articles as
well as numerous short commentaries or clinical
case descriptions.

Consistent Definitions of Night Eating

Syndrome

Striegel-Moore et al.8 provided a detailed table
listing definitions of NES in studies published until
2004. They arrived at three overall conclusions.
One, most studies defined NES as involving the
presence of evening hyperphagia (a term that
replaced the earlier ‘‘nocturnal hyperphagia’’),
insomnia and morning anorexia, the three features
included in the 1955 definition proposed by Stunk-
ard et al.1 Hence, there was considerable consis-
tency in the general sense of what symptoms ought
to be considered when determining the presence of
NES. However, there were marked inconsistencies
in the operationalization of each of the three core
symptoms. For example, the cut-points for defining
evening hyperphagia varied in terms of the propor-
tion of daily caloric intake (from a low of 25% to a
high of 50%) and the time frame used for consider-
ing the calories as having been consumed ‘‘late’’ in
the day (‘‘after the evening meal’’ versus a specific
time, typically after 7 pm). Finally, there was a near
uniform lack of frequency or duration criteria, even
though Birketvedt et al. in 1999 had introduced a
criterion set that included a minimum duration
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requirement of 3 months for the core symptoms.4

Consequently, study samples have varied along the
dimensions of severity and chronicity of NES.

Striegel-Moore et al.8 recommended the develop-
ment of more clear definitions of the core symp-
toms and specification of frequency and duration
criteria modeled after those used for bulimia nerv-
osa. Overall, echoing the findings of a slightly ear-
lier review10 they concluded that the criterion of
consistency of definition had not yet been met.
Also published in 2006, a review by Colles and
Dixon11 noted that ‘‘within the literature, variable
NES definitions highlight the distinct lack of clarity
as to which behavioral features constitute a clini-
cally meaningful entity’’ (p. 811). These observa-
tions have been reiterated in subsequent reviews.12,13

For the purpose of the present review, we exam-
ined definitions of NES that have been used in the
empirical literature since the introduction of the
detailed NES definition by Birketvedt et al.4 We
located 29 articles published after 2000 that
focused on a description of NES or its correlates,
course or outcome, or response to treatment
trials.14–42

Table 1 provides the definitions used in this liter-
ature. Not shown in Table 1 (but discussed later in
this review) are studies that focused solely on single
symptoms (e.g., nocturnal eating) and did not pur-
port to study the syndrome of NES.43–50 Listed in
the Table 1 are the inclusion criteria (i.e., features
that have to be present) and exclusion criteria used
for assigning a diagnosis of NES. The table columns
are organized to permit coding along the NES defi-
nition introduced by Birketvedt et al.4 (shown in
the first row) which represents the most detailed
criterion set specified in the literature (each of the
five columns would need to be answered affirma-
tively for an NES diagnosis). We first describe defi-
nitions of each of the core features (i.e., morning
anorexia, evening hyperphagia, nocturnal eating,
and insomnia), followed by a discussion of how
these core features are combined for defining the
syndrome.

Before answering the question of whether the
field has moved closer to using a consistent defini-
tion of NES, we need to note that the articles coded
in Table 1 do not represent 29 unique studies with
distinct study populations. Rather, several studies
involve subsets of participants drawn from the
same participant pool and the application of the
same criterion set therefore should be expected.

Morning Anorexia. Seventeen studies used defini-
tions that included morning anorexia as a core
symptom and 10 articles (all representing work of

Stunkard’s group) reported on samples whose diag-
nosis of NES did not require lack of appetite or
breakfast skipping. When ‘‘morning anorexia’’ was
required for the diagnosis of NES, in all but two
studies no frequency threshold was provided.
Colles et al.40 specified that the symptom should be
‘‘usually’’ present; Gluck et al.16 required skipping
breakfast at least on 4 days of the week.

Of note, several studies provided data suggestive
of the limited utility of this item. In a study using
Ecological Momentary Assessment (EMA), Boseck
et al.35 found no support for morning anorexia
among a small group (N 5 14) of self-identified
individuals with night eating behavior. Rather, hun-
ger ratings were highest in the morning and during
the nocturnal eating episodes. It is unclear from
the report of this study whether these individuals
did eat in response to their morning hunger. In a
sample of 81 individuals with evening hyperphagia
and/or nocturnal eating episodes, scores on a sin-
gle-item measure of morning hunger did not corre-
late significantly with the total score on the Night
Eating Questionnaire (NEQ) or the NEQ Evening
Hyperphagia subscale and correlated only mod-
estly (r 5 0.25) with the NEQ Nocturnal Eating
subscale.38 The authors concluded that morning
anorexia is not a ‘‘significantly informative diagnos-
tic symptom of NES’’ (p. 69). This conclusion was
further supported by a re-analysis of NEQ data col-
lected as part of six separate studies that included a
combined total of 1,481 participants (including
34.5% with evening hyperphagia and/or nocturnal
eating), using Item Response Theory analysis.51

In conclusion, the operationalization of
‘‘morning anorexia’’ varies across studies and some
NES experts recently have concluded that
‘‘morning anorexia’’ is not central to the definition
of the syndrome.

Evening Hyperphagia. Evening hyperphagia typically
is defined by an algorithm requiring the determina-
tion of the timing of the intake (‘‘evening’’) as well
as the proportion of daily caloric intake consumed
(the ‘‘hyper’’ of hyperphagia). A majority of studies
required at least 50% of daily intake to be con-
sumed late (by a specific time or after the evening
meal). Nine studies set a less restrictive threshold
for the amount of food consumed (25% or more)
and ‘‘pegged’’ this intake to ‘‘after the evening
meal.’’ In some cases the criterion of hyperphagia
was changed across studies from the same research
lab, though the rationale for doing so was not pro-
vided. For example, the most commonly used defi-
nition of evening hyperphagia in studies from
Stunkard’s group involved consumption of 25% or
more of the daily caloric intake after the evening

STRIEGEL-MOORE ET AL.
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meal; however, one study employed a 35% or
greater caloric intake cut-point,31 and five of the
studies set a more restrictive criterion of 50% or
more of daily caloric intake.22–24,30,39 Three of these
studies from Stunkard’s group specified that this
intake had to occur after the evening meal; and two
studies used 8 pm as the time after which con-
sumption counted toward ‘‘evening hyperphagia.’’

Ten of the studies shown in Table 1 specified a
time threshold of 6 p.m., 7 p.m., or 8 p.m. We could
not find a study that systematically varied the crite-
rion among these three times but it is likely that
even the relatively minor time difference of 1 or 2
hours (6 p.m. vs. 7 p.m. or 8 p.m.) would result in
considerably different prevalence rates for evening
hyperphagia. Experts from European countries
have noted that timing of the evening meal is sub-
ject to considerable cultural variation and have
advocated, therefore, for using the last evening
meal as the threshold.4,52 As discussed in detail by
Striegel-Moore et al.48,50 using a threshold based on
time of day (e.g., 7 p.m.) versus a threshold based
on the evening meal leads to widely varying preva-
lence estimates. For example, based on food diaries
collected in a community sample of 18-year-old
girls, 44.1% consumed at least 25% of their daily
intake after 7 p.m.; only 17.5% of the sample met
the threshold when it was defined a consuming at
least 25% of their daily intake after dinner.50

The second element of the evening hyperphagia
definition, namely the proportion of daily caloric
intake consumed, has been defined using varying
cut-points from the relatively inclusive (at least
25%) to the highly restrictive (at least 50%). Using
food diaries of nationally representative adults in
the United States, Striegel-Moore et al. found that
the prevalence of ‘‘evening hyperphagia’’ was more
than cut in half when using the more restrictive
threshold.48 The most restrictive definition of eve-
ning hyperphagia specifies both a high proportion
of daily intake (50% or more) and requires that the
consumption occur ‘‘after the evening meal.’’ In the
aforementioned study of 18-year-old girls, only
1.6% of girls consumed at least 50% of their daily
caloric intake after dinner.50

In the studies summarized in Table 1, presence
of evening hyperphagia was determined either by
questionnaire self-report (‘‘How much of your daily
intake do you consume after suppertime?’’) or by
examination of 7-day food diaries. With one excep-
tion,35 the frequency of evening hyperphagia was
not specified; rather, it was considered present
when it represented the ‘‘usual’’ or ‘‘typical’’ pat-
tern. When 7-day food diaries were used, it was

unclear whether presence of evening hyperphagia
was based on a 7-day average or whether evening
hyperphagia had to be present on all or a majority
of days.

In conclusion, there is considerable variability in
the operationalization of evening hyperphagia, the
core feature of NES. We could not find any studies
that tested different thresholds against a clinically
meaningful validator. Given considerable demo-
graphic and cultural variations in timing of the eve-
ning meal,48,52 the question remains as to where
the threshold should be set for defining this core
feature of NES.

Nocturnal Eating. With few exceptions, current stud-
ies employ an expanded definition of evening
hyperphagia that includes ‘‘nocturnal eating
episodes.’’ This is a departure from the pre-2000
definitions of NES that did not involve nocturnal
eating as a defining feature. Nocturnal eating epi-
sodes are defined as awakening during the night
and consuming food before returning to sleep.
Nocturnal eating has been noted in the clinical lit-
erature as a feature of some sleep disorders where
it typically has been defined as uncontrollable eat-
ing without awareness.53 In contrast, when being
considered as a symptom of NES, awareness of
these nocturnal eating episodes is required.

Five studies required presence of both evening
hyperphagia and nocturnal eating and ten studies
used an ‘‘and/or’’ algorithm. When both symptoms
were required, nocturnal eating had to be present
literally every night according to Birketvedt et al.,4

but some studies relaxed this criterion to a mini-
mum of three nights/week. Studies using an ‘‘and/
or’’ algorithm required this feature to be present on
at least three of seven nights.

Potentially, this combination criterion of evening
hyperphagia and/or nocturnal eating introduces
new heterogeneity in the study samples, as some
participants may eat a large proportion of their
calories late in the day or into the night without
any episodes of nocturnal eating while others may
exclusively experience nocturnal eating episodes.

Some studies suggest considerable co-occurrence
of nocturnal eating and evening hyperphagia,
although specific estimates are not always
reported. For example, in 106 individuals recruited
specifically for a study of people who eat large
amounts of food in the evening or wake up to eat at
night, only 10 participants did not report any noc-
turnal eating and 57.5% reported that they often or
always got up at night to eat.54 Other studies found
that a considerable subset of participants reported
only one but not the other symptom. For example,
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among 215 bariatric surgery candidates, 49 (23.7%)
self-reported evening hyperphagia only, 15 (7.2%)
self-reported nocturnal eating only, and only 8
(3.9%) self-reported both behaviors.26

The literature is mixed as to whether nocturnal
eating is the core symptom, whether evening hy-
perphagia can serve as an alternate symptom, or
whether both are necessary for NES. It is further-
more unclear whether evening hyperphagia and
nocturnal eating are equivalent relative to some
clinically meaningful indicator. The impact of this
change on the heterogeneity of study samples is
unknown.

Nocturnal eating has been examined in Swe-
den,15 Australia,36 Germany,46 New Zealand,55 the
US,56 and Denmark.57 These studies have found
widely varying rates of nocturnal eating (from 3.8%
in a community sample36 to 55% in a bariatric sur-
gery sample).55 This variability is likely due to dif-
ferences in sampling, means of assessment, and
sample size. Moreover, nocturnal eating was found
to be associated with depression and quality of life
in some studies36,46 but not in a study of BED indi-
viduals who reported night eating,56 again high-
lighting the mix of findings associated with this
symptom.

Insomnia. While studies published before 2000
almost universally had employed the three-part cri-
terion of evening hyperphagia, morning anorexia,
and insomnia,8 in the current literature this symp-
tom was no longer are required for a diagnosis in
13 studies. Operationalization of insomnia varied
among studies that did require this symptom. Bir-
ketvedt et al.4 focused on nocturnal awakenings
which, by definition, are necessary for nocturnal
eating to occur. In other studies, either difficulty
falling asleep or staying asleep were sufficient for
meeting this criterion.

Results of item response theory analysis of NEQ
data representing 507 individuals with evening hy-
perphagia or nocturnal eating and 972 individuals
without these symptoms suggested that difficulty
falling asleep (‘‘about half the time’’) and nocturnal
awakenings for reasons other than to go to the
bathroom (‘‘more than once a week’’) contributed
significantly to discriminating between the two
groups, leading the authors to recommend that
these two sleep-related symptoms should be
included among the core symptoms required for a
diagnosis of NES.51

In conclusion, in a majority of studies, NES defi-
nitions included insomnia among the core symp-
toms and, in turn, this symptom was defined in

some but not all studies using a frequency thresh-
old.

Exclusion Criteria. When NES first was introduced,
the only eating disorder recognized was anorexia
nervosa. Given that NES was described as a clinical
syndrome affecting obese individuals, explicitly
noting presence of an eating disorder as an exclu-
sion criterion was not necessary. As the definition
evolved, it was stressed that NES represented a dis-
tinct disorder not best characterized by existing
diagnoses of sleep disorders or eating disorders,
but only eating disorders (and not sleep disorders)
have been mentioned explicitly as exclusions in the
definitions found in the studies of the past ten
years. As shown in Table 1, twelve studies used
presence of an eating disorder (bulimia nervosa or
binge eating disorder, BED) as an exclusion crite-
rion. Although the diagnostic criteria for NES are
silent on body weight, given the fact that almost all
studies recruited overweight or obese individuals,
de facto, individuals with anorexia nervosa were
excluded from research. We noted that in some of
the studies it was not clear whether individuals
with an eating disorder were excluded because of
the particular NES definition employed by the
authors or whether such individuals were excluded
because of the particular study aims. For example,
several studies listed eating disorders when
describing a more comprehensive set of disorders
that made individuals ineligible for inclusion in the
study. This set typically included psychosis, bipolar
disorder, severe depression, substance use disorder,
and conditions known to affect eating and sleep.

In conclusion, exclusion criteria have not yet
been articulated consistently in the literature. The
variations in exclusion criteria, along with the prac-
tice to exclude such individuals from research in
some but not all studies likely influenced compara-
bility of findings across studies. It also likely influ-
enced findings concerning the clinical significance
of NES or its symptoms (which will be considered
later in this article).

Syndrome versus Symptom?

Variations in terms of the specific definitions of
the core NES symptoms aside, it appears that in the
past decade two types of definitions have been
used for a diagnosis of NES. One involves the set of
five inclusion criteria combined with one exclusion
criterion described by Birketvedt et al.4 The second
type of NES definition does not require morning
anorexia or insomnia and, by virtue of employing
an ‘‘or’’ algorithm, basically involves one symp-
tom domain: evening hyperphagia and/or
nocturnal eating. Colles et al.36 refer to this
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symptom as ‘‘a time-delayed pattern of eating
relative to sleep,’’ where most food is consumed
late in the day and into the evening and night.
Definitions requiring the presence of only this
single symptom domain (i.e., evening hyperpha-
gia and/or nocturnal eating) use a less restrictive
cut-point when defining evening hyperphagia (at
least 25% of daily caloric intake after the evening
meal) than many of the studies where the diag-
nosis is based on multiple symptoms. Hence, the
NES syndrome definition is setting a much more
restrictive threshold overall (i.e., by requiring the
presence of multiple symptoms) and also in
regards to the symptom of evening hyperphagia
(by requiring intake of only 25% rather than 50%
late in the day).

We could not find any studies that compared
individuals who fulfilled NES syndrome criteria ver-
sus individuals meeting the less restrictive NES
symptom criterion requiring the presence of eve-
ning hyperphagia and/or nocturnal eating. How-
ever, one study provided data illustrating how vary-
ing the definition of NES affected estimates of the
prevalence of the syndrome. Specifically, a study
that recruited individuals who ‘‘eat large amounts
of food in the evenings’’ and/or ‘‘get up at night to
eat’’ found that, not surprisingly, far fewer partici-
pants (13.2%) met the Birketvedt et al.4 NES syn-
drome criteria than the symptom criterion of eating
at least 25% of daily intake after the evening meal
(76.4%) or 50% of daily intake after the evening
meal (45.3%), or reporting nocturnal eating usually
or always (57.5%).54

Overall Conclusion. Two different types of NES
definitions have been used in the past decade: a
syndrome definition and one that is basically a
symptom definition. Both definitions center on the
notion that the core disturbance lies in the tempo-
ral patterning of eating rather than the amount or
type of food consumed or the person’s attitudes
about or subjective experience of eating. Stunkard
et al.7 concluded that the field now has reached
consensus that evening hyperphagia (‘‘con-
sumption of at least 25% of daily intake after the
evening meal’’) and two or more ‘‘nocturnal awak-
enings with ingestions per week’’ represent the core
diagnostic criteria for NES. However, a recently
proposed ‘‘working’’ definition (intended to stimu-
late research both of the specific symptoms listed
as well as their possible combination into a clinical
syndrome) at a 2008 meeting of experts interested
in night eating enumerates a far more comprehen-
sive set of criteria. Thus, there now is opportunity
to generate more consistent data about NES and
empirical support for the newly included criteria

(e.g., lower mood in the evening; overwhelming
urge to eat).

Diagnostic Reliability and Assessment of NES

The diagnostic reliability criterion requires that
there be at least two empirical studies by independ-
ent research groups where interclinician agreement
levels have j values of 0.70 or better.9 At issue is
whether, when presented in their daily practice
with a person experiencing a disorder, different
clinicians would arrive at the same diagnostic judg-
ment when applying the diagnostic criteria for the
given disorder. The focus here is on whether the set
of criteria is formulated in such a way (e.g., clear
and unambiguous, simple) as to optimize the likeli-
hood of agreement between clinicians. In eating
disorders, there is an extensive research literature
focusing on the reliability of assessment instru-
ments58 and reliability has been established using
trained research staff rather than clinicians; in con-
trast, studies of the reliability of the diagnostic cri-
teria per se are uncommon.59 To answer the ques-
tion of diagnostic reliability of NES, we searched
for studies using either approach.

Interclinician Reliability. Of the 27 studies reviewed,
only one study reported inter-rater reliability.17

Specifically, using a random sample of 17 partici-
pants (selected from a total of 83), independent
judges rated interview responses to two questions
used for making a diagnosis of NES. j coefficients
were 0.76 for the diagnosis, 0.76 for morning ano-
rexia (‘‘Do you typically lack appetite in the morn-
ing?’’), and 0.88 for evening hyperphagia (‘‘Do you
often eat most of your calories, i.e., 50% or greater,
in the evening, after 7 p.m.?’’).

Reliability of Assessment Instruments. A 14-item self-
report questionnaire, the Night Eating Question-
naire (NEQ), has been developed and modified a
number of times since its initial use.38 Instrument
development has focused on internal reliability and
validity of the NEQ. Notably absent from this litera-
ture are efforts to establish test–retest reliability of
the NEQ. The NEQ has been used as a screening
questionnaire using a total score for identifying
possible NES cases. The authors reported an analy-
sis of Positive Predictive Value (PPV) and Negative
Predictive Value (NPV) of the NEQ (for two NEQ
cut-points: 25 or 30) in a sample of bariatric sur-
gery patients, using the ‘‘symptom definition’’ of
NES. The findings are difficult to interpret because
it appears that when determining the operating
characteristics of the NEQ, only people who
‘‘reported symptoms of night eating’’ were inter-
viewed (rather than also individuals who screened
negatively) and the authors provide little informa-
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tion as to how they arrived at their findings. The
PPV was 40.7% or 72.7% for a cut-point of 25 or 30,
respectively; NPV was high for either cut-point
(95.2% and 94%, respectively). It is unclear how the
NEQ performs in regards to making the syndrome
diagnosis of NES.

Syndrome Validity: Coherence of Core

Symptoms

Blashfield et al.9 fourth criterion requires at least
two independent empirical studies confirming that
if a patient exhibits one diagnostic symptom the
same patient will have at least a .50 probability that
s/he will exhibit another symptom of the disorder.
No study specifically examined this research ques-
tion, although one study is instructive. In a sample
of 106 individuals who were recruited for a study of
people who experience evening hyperphagia or
nocturnal eating, 76.4% reported eating at least
25% of their daily intake after the last evening meal
and 75.5% reported little or no hunger in the morn-
ing.54 Although the authors only reported the prev-
alence estimates for the entire sample and did not
calculate specifically for each symptom the proba-
bility of co-occurrence, at least for morning ano-
rexia and evening hyperphagia this study provided
evidence that the same patient with one symptom
would have at least a 50% chance of also reporting
the other symptom. We were unable to find a sec-
ond study that examined this question.

Can NES be Distinguished from Normalcy and

from Other Disorders?

In addition to requiring coherence of core symp-
toms, when discussing evidence for syndrome va-
lidity Blashfield et al.9 focus on the question of
whether the proposed syndrome meaningfully can
be differentiated from other disorders. As noted by
Kendell,60 syndrome validity is further enhanced by
evidence of boundaries or points of rarity and evi-
dence of distinct etiological processes. Given the
intended use of the DSM-V as a tool to facilitate
clinical care of patients, we also focused on preva-
lence (i.e., how likely is it that clinicians are
encountering this problem) and clinical signifi-
cance (i.e., degree of suffering or impairment) as
well as predictive validity of syndromes with regard
to course, outcome, and treatment response. Nota-
bly, different indicators of syndrome validity do not
always agree.60

We examined the scientific knowledge base
regarding the various forms of syndrome validity
and found no studies that would permit an assess-
ment of points of rarity (e.g., taxometric analyses).
Table 2 summarizes the key methodological details

and findings of studies addressing prevalence, clin-
ical significance, and correlates of NES; Table 3
summarizes studies of the comorbidity between
NES and other eating disorders; and Table 4
describes studies examining course and treatment
outcome. As these tables illustrate, several meth-
odological limitations (beyond the already
described problems in definition and measurement
of NES) characterize this literature. The most com-
mon recruitment strategy (used in 18 studies) has
been to place advertisements inviting individuals
who experience evening hyperphagia or nocturnal
eating or wish to enter a treatment trial for such
problems to contact the research office or enter in-
formation on a project web site. This strategy
yielded the largest study samples, but because of
the targeted recruitment of people with night eat-
ing symptoms this approach is not suitable for
drawing conclusions about prevalence of NES. The
second most common approach to finding study
participants has been to recruit consecutive
patients seen at specialty treatment centers for
obesity (nine studies; of these, three studies are
based on bariatric surgery candidate samples).
Given the well-established phenomenon that treat-
ment seeking individuals tend to report more
health and mental health problems than commu-
nity-based populations, patient recruitment likely
leads to inflated estimates both of the prevalence
of NES as well as the prevalence of comorbid disor-
ders or functional impairment. Generalizability of
study findings is further reduced when investiga-
tors systematically exclude participants based on
certain clinical features (e.g., severe psychopathol-
ogy; use of psychotropic medications), as was done
in a number of studies. Notably lacking are epide-
miological studies of NES and its core symptoms.

The challenges inherent in trying to define or
recruit appropriate control participants have not
yet been discussed in this literature. In the case of
studies where samples are recruited via advertise-
ments for study volunteers comprised of individu-
als who do versus do not experience night eating
symptoms, it is possible that participants differ in
their motivations for participation in ways that bias
the results. Moreover, when matching controls to
NES cases on variables such as demographic or
weight characteristics (which is clearly appropriate
when these variables are expected to be confound-
ers), the reader is reminded that it is not possible
then to draw conclusions about these variables as
correlates of or risk factors for NES.

Sample sizes of individuals with NES tend to be
quite small, with 14 studies including 20 or fewer
NES cases. Few of the studies reported effect size
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estimates, even though in some studies the small
sample sizes may have made it difficult to detect
clinically meaningful effects; on the other hand, in
some studies, calculations of numerous compari-
sons may have contributed to inflated a error. Sev-
eral studies utilized the same or overlapping study
samples and, therefore, the total number of indi-
viduals with a diagnosis of NES that have been
studied is less than the total sum of participants
listed in these tables.

Prevalence and Demographic Correlates of NES. As
one would expect in a literature based largely on
samples of convenience and using varying defini-
tions and assessment approaches,38,61–65 preva-
lence estimates vary widely (see Table 2). Several
studies offer prevalence estimates in samples of
obese patients and suggest that NES is widely
prevalent in this population. Estimates are espe-
cially high in tertiary treatment centers offering
inpatient treatment17,52 or bariatric surgery.26,36 A
rigorous study of individuals with Type 2 diabetes
found that NES was also widely prevalent in this
population. Specifically, among 845 participants
of the LOOK AHEAD study (which tested the effi-
cacy of a weight loss program) reported that 8.4%
met the broad NES criteria requiring presence of
either evening hyperphagia or nocturnal eating.33

The lack of data regarding the prevalence of NES
based on commonly accepted epidemiological
methods seriously limits our ability to answer the
question of how many individuals are affected by
this syndrome or whether risk varies by demo-
graphic indicators. Also lacking are studies of
patients presenting in primary care or for psychi-
atric services that would help address the question
of how commonly NES would be encountered by
clinicians in routine practice.

Studies of Clinical Correlates of and Potential Risk
Factors for NES. Several studies have compared
individuals with NES and individuals who do not
have an eating disorder, and findings suggest that
individuals with NES differ from individuals with-
out an eating disorder on a number of indicators,
although the findings do not replicate across stud-
ies or are based on single studies and need to be
replicated in independent samples.

Frequently, reviews note that obesity or (in
studies of obese populations) higher BMI is a
common clinical correlate of NES and indicator of
the clinical significance of the syndrome.7 Most
studies have recruited severely obese samples (Ta-
ble 2). However, evidence of differences in BMI
between NES and non-NES samples is mixed. In
studies comparing NES with non-NES obese par-
ticipants, BMI was greater in the NES in only oneT
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study.14 BMI was not found to be significantly dif-
ferent between NES and non-NES obese partici-
pants in the remaining studies where this was
reported.15–18,26,37 In a study comparing NES with a
psychiatric control group, BMI was higher in the
NES group27; however, this may have been due in
part to recruitment bias. When compared with a
BED group, BMI was not found to differ between
NES and BED in either a diabetic sample33 or a
sample recruited by advertisement.34 Colles et al.36

reported that NES correlated with BMI in a sample
of bariatric surgery candidates.

In these studies, depressive symptoms and diag-
nosis have generally been more frequent in the
NES group.4,16,24 In a descriptive study of NES, de
Zwaan et al.54 found that 56% had a lifetime history
of major depressive disorder, likely higher than
healthy controls. Lifetime rates of 17.5% for Gener-
alized Anxiety Disorder and 18% for PTSD were
reported in this study. In a comparison with non-
obese controls, Lundgren et al.40 reported higher
rates of Axis I comorbidity, including depression,
anxiety disorders, and substance abuse disorders in
the NES group.

With regard to impairment, Colles et al.36

reported that NES alone was not associated with
psychological distress, but those who also had noc-
turnal snacking reported lower mental health qual-
ity of life than others in this primarily obese com-
parison group. Ceru-Bjork et al.15 found that indi-
viduals with nocturnal eating (but not those with
full syndrome NES without nocturnal eating) had
higher rates of long-term sick leave than did the
obese comparison group.

Several studies of objective measures of sleep,22

of potentially related biological parameters,24 and
of patterns of familial aggregation27,43 have been
carried out. The results of these studies are of
potential interest, but have not been sufficiently
well-replicated to provide a clear and convincing
basis for judging the validity of NES.

Comorbidity of NES. Although a number of studies
used presence of an eating disorder as an exclusion
criterion, these studies did not provide a systematic
account of the number of individuals who other-
wise would have met diagnostic criteria for NES
and, therefore, cannot be utilized to determine how
common NES occurs in the context of bulimia
nervosa (BN) or BED. Eight studies did, however,
report comorbidity information,17,18,26,27,33,36,37,56

with widely varying rates (and based on varying
diagnostic instruments),61–65 as shown in Table 3.
The methodological differences across these stud-
ies (e.g., populations sampled, diagnostic criteria,
and assessment instruments used) make it difficult
to draw clear conclusions. Shown first is a study
comprised entirely of individuals with NES27; of
these, about 20% met diagnostic criteria for BED
using the EDE,62 a well-established research inter-
view. The second study included a large sample of
individuals with BED and, using the EDE, reported
that 9.2% of BED patients reported nocturnal eat-
ing on at least half of the days/week in the past 28
days.56 It is impossible to tell whether additional
patients in this sample would have met criteria for
NES using the symptom of evening hyperphagia.
The lowest comorbidity estimates for an eating dis-
order in NES were reported in a study involving a

TABLE 3. Comorbidity of night eating syndrome (NES) and Bulimia nervosa (BN) or binge eating disorder (BED)

Study Study Sample

Instrument
Used for
Diagnosis of NES

Instrument Used for
Diagnosis of BED

% BED in NES
(% BN in NES)

% NES in BED
(% NES in BN)

Lundgren et al.27 103 NES patientsa NESHI EDE 19.4% DNA
Grilo and Masheb56 207 Outpatients with BEDb EDEc EDE DNA 9.2%
Napolitano et al.17 83 Obese outpatients Clinical interview IDED-IV 36% 50%
Adami et al.18 166 Obese outpatients Clinical interview Clinical interview 50% 24.1%
Jarosz et al.37 96 Obese outpatients (all African American) NESQ QEWP-R 6.3% (6.3%) 33% (33%)
Allison et al.33 845 Overweight patients with Type 2 diabetes NESHI EDE 60% 75%
Colles et al.36 431 Individuals, including

158 obese community members,
93 obese support group members,
180 bariatric surgery candidates

Clinical interview Clinical interview 40% 37%

Allison et al.26 216 Bariatric surgery candidates Clinical interview Clinical interview 26% 41.7%

Notes: DNA 5 does not apply; EDE5 Eating Disorder Examination62; IDED-IV5 Interview for Diagnosing Eating Disorders, 4th edition63; NESQ 5 Weight
and Lifestyle: Night Eating Syndrome Questionnaire61; NESHI 5 Night Eating Syndrome History and Inventory, unpublished; QEWP-R 5 Questionnaire on
Eating and Weight Patterns.64 a Excluded individuals currently on psychotropic medication, or individuals currently enrolled in a weight loss program.

b Excluded individuals currently in other psychosocial treatments, individuals with medical conditions affecting weight (e.g., diabetes), and individuals
with severe psychiatric comorbidities including psychosis, bipolar disorder, acute suicidality, and current substance dependence.

c Only nocturnal eating was assessed; for the purposes of this table NES was considered present consistent with the ‘‘symptom’’ definition of NES requir-
ing at least three nocturnal eating episodes/week.
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sample of African American obese outpatients,
where 12.6% of NES cases met criteria for BN or
BED; however, in this study among those with a
BED or BN diagnosis, 33% met criteria for NES, an
estimate that is quite similar to estimates of NES in
BED observed in the other samples described in
Table 3.37

Overall, these studies suggest considerable
comorbidity between NES and BED, though rates
are variable. Research is needed to clarify whether
this comorbidity reflects overlap in syndrome defi-
nition or in clinical expression of the same eating
disorder versus the presence of two distinct syn-
dromes. For example, Colles et al.40 noted that NES
was more than seven times more common among
binge eaters compared with nonbinge eaters and
found that in individuals with full syndrome BED
the most common period of experiencing loss of
control over eating was between 7 and 10 p.m. It is
possible that some individuals meet criteria for
evening hyperphagia by virtue of consuming large
amounts of food during the evening binges.

Clinical experience suggests that weight-con-
cerned individuals (e.g., patients with BN or BED,
or obese individuals) often start the day with the re-
solution to restrict their intake; skipping breakfast
observed among individuals with NES may be the
behavioral expression of this resolve rather than a
symptom unique to NES.

NES versus BED. Blashfield et al.9 recommended that
there should be at least two independent, empirical
studies establishing that the proposed syndrome
can be distinguished from other syndromes with
which it is likely to be confused. Thus, we exam-
ined the literature to determine how common
other eating disorders are among individuals with
NES and whether correlates or risk factors differen-
tiate NES from other eating disorders.

Eight studies defined NES with an exclusion cri-
terion, requiring that the night eating occur in the
absence of another eating disorder. By definition,
in these studies, it was not possible to examine the
potential overlap of NES and other eating disorders.
Several studies have compared NES with BED on
clinical correlates. Allison et al.34 compared treat-
ment seeking individuals with NES (n 5 57), BED
(n 5 176), or obesity (non-ED, n 5 38) on current
levels of depression using the Beck Depression In-
ventory (BDI II). Depression scores of NES cases
were higher than those of obese controls, NES
cases, and BED cases did not differ on depression
scores. Colles et al.36 recruited an Australian
sample of 158 community respondents, 93 weight
loss group members, and 180 bariatric surgeryT
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candidates and compared them on BMI and several
psychosocial variables. Results indicated that indi-
viduals with ‘‘comorbid NES and binge eating’’ and
individuals with ‘‘binge eating only’’ scored simi-
larly high and significantly higher than ‘‘controls’’
(individuals without NES or binge eating) on disin-
hibition, hunger, weight/shape concern, and
depression (reflecting greater pathology). In con-
trast, ‘‘NES only’’ cases scored significantly lower
than individuals with NES and binge eating and did
not differ significantly from controls on any of the
comparisons reported in the study. Hence, in this
study binge eating but not night eating was associ-
ated with psychopathology.

Allison et al.34 compared treatment seeking indi-
viduals with NES (n 5 57), BED (n 5 176), or obe-
sity (non-ED, n 5 38) on history of childhood mal-
treatment. Those with NES differed significantly
from obesity controls only on one of five compari-
sons (‘‘emotional abuse’’), with 51% of NES patients
and 32% of controls reporting this form of mal-
treatment. This difference was no longer significant
when using dimensional scores for maltreatment
in an analysis of covariance (adjusting for age and
ethnicity). Relative to the BED group, more individ-
uals with NES (65%) than individuals with BED
(50%) reported ‘‘physical neglect.’’ Far fewer indi-
viduals with NES (9%) than with BED (69%)
reported ‘‘emotional neglect.’’ These differences
remained significant in ANCOVA model.

Clinical Course and Outcome. Yet another approach
to establishing syndrome validity has been to
describe the clinical course and outcome of a syn-
drome as well as the predictive utility of the diag-
nosis. We found no prospective studies of the natu-
ral course of NES, however defined, in populations
that had not undergone an intervention targeting
weight loss.

As reviewed in detail by Colles and Dixon,11 a few
studies have reported prevalence of NES among
patients before and after undergoing bariatric sur-
gery and the findings are mixed regarding the sta-
bility of NES in this population. Adami et al.52

reported that of five patients with NES at baseline
(of 63, 8%), four continued to exhibit NES at the 3-
year postsurgery follow-up (4/63, 6%). In contrast,
a 12-month observational study by Colles et al.40

found much less stability of NES in a sample of 129
bariatric surgery patients with pre-and postassess-
ment data. Of 17 patients with NES at baseline,
only four still met diagnostic criteria at follow-up,
and six new cases were detected at that time. An
additional 10 patients reported nocturnal snacking
at baseline and four patients reported nocturnal
snacking at the 12-month follow-up (presumably,

but not stated explicitly, all four were from among
the initial group of 10). It is of note that baseline
NES diagnosis was not associated significantly with
any of the outcome measures, including weight
loss, postsurgery night eating, or other measures of
eating pathology.

Two retrospective studies of changes in NES
among bariatric surgery patients also reported con-
flicting findings. An early study of 111 bariatric sur-
gery patients66 reported that based on a self-report
questionnaire administered during a patient reun-
ion approximately 3 years postsurgery, 64 (57.6%)
patients met criteria for NES presurgery versus 30
patients postsurgery, suggesting that a large num-
ber of patients stopped night eating after surgery
yet that a considerable subset did continue. A more
recent study used the EDE to collect current and
retrospective accounts of nocturnal eating in a
sample of 150 bariatric surgery patients who were
interviewed 6 months postsurgery. Only 2% of
patients reported current nocturnal eating (at least
two per week), down from 55% who reported retro-
spectively that they experienced nocturnal eating
presurgery.55 Presurgery nocturnal eating was sig-
nificantly correlated with frequency of pre-surgery
binge eating. Presurgery nocturnal eating was not
found to be a significant variable in a regression
model using BMI lost as the dependent variable;
presurgery binge frequency was significantly corre-
lated with BMI lost and it is possible that because
of the colinearity between nocturnal eating and
binge eating only the latter variable remained a sig-
nificant predictor.

One study found that in a sample of 76 over-
weight women entering a weight loss program, the
11 women who met criteria for NES had lost signifi-
cantly less weight than the non-night eaters at a
1-month follow-up.16

In conclusion, evidence about the clinical course
of NES is tentative, at best, considering the meth-
odological limitations of this literature including
small case numbers in some of the studies, retro-
spective assessments, questionnaire-based assess-
ments, varying lengths of follow-up, and differing
definitions of NES. Moreover, with one exception16

only bariatric surgery patients have been studied
and it is unknown whether NES remits spontane-
ously or whether the changes in NES in fact
reflected a positive response to bariatric surgery as
a treatment of obesity.

Treatment of NES. To date, very little has been pub-
lished about the treatment of NES. There have
been two open label trials with sertraline22,32 and
two case reports using topiramate.67,68 Additionally,
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there have been case reports using d-fenflur-
amine69 and light therapy.70 One small controlled
study20 (N 5 20) found brief progressive muscle
relaxation training in adults with NES decreased
stress and other mood states (e.g., anxiety, depres-
sion) and lowered hunger ratings. Night time eating
was reduced, though not significantly so.

The only randomized controlled trial in NES was
conducted with 34 outpatients randomly assigned
to receive either sertraline or placebo over an 8-
week period.30 Clinical global improvement scale
ratings indicated that 12 of 17 participants receiving
sertraline responded positively, with 7 of the 12
attaining complete remission of night eating syn-
drome symptoms. This was in comparison to only 3
of 17 placebo participants, with one attaining remis-
sion status. Hence, there is some initial support for
the use of sertraline in the treatment of NES.

Gender Considerations. Two studies have reported
NES to be more common in men than in
women,14,56 whereas all others have not found
gender differences (Table 2). Yet, absent epidemio-
logical studies it is unclear whether gender is
associated with risk for NES.

Cultural Considerations. Studies of NES have
occurred primarily in the US, though several stud-
ies from Australia, Denmark, Sweden, and Ger-
many have been reported. Comparisons of preva-
lence estimates across studies conducted in these
countries are hampered due to the varying defini-
tions used throughout the literature and the gen-
eral lack of epidemiological samples. Within the
US, one study of adolescent girls found that the be-
havioral symptom of night eating was more com-
mon in black girls than in white girls (after adjust-
ing for age, SES, and obesity).50 A large community
sample of adults found that night eating was
reported more frequently by non-Hispanic blacks
than by white and Hispanic individuals.48

Developmental Considerations. We found only one
study that focused specifically on nocturnal eating
as a clinical symptom in children. In an urban sam-
ple of 6-year-old children, Lamerz et al. reported
that based on maternal report of their children’s
eating behavior, nocturnal eating occurred in 1.1%
of the sample.43 Based on cross-sectional data,
nocturnal eating was not associated with the
weight of the child. Analyses of food diaries col-
lected from nationally representative (for the US)
adolescent and adult samples showed that evening
hyperphagia was most common among young
adults (18–30 years) and least common among
adults over the age of 65.48

Options for DSM-V

Option 1: Introduce NES as a New Eating Disorder in the
DSM-V. An argument in favor of this option can be
made in relation to a small literature based on
patient samples that finds elevated levels of distress
and impairment in night eaters. Moreover, the
addition of NES as a new eating disorder would
stimulate research in this area. A strong argument
against this approach is that the literature is rife
with methodological problems that preclude a
clear set of diagnostic criteria at this time.

Option 2: Introduce NES as an Example of EDNOS. In-
troducing NES as an example of an eating disorder
not otherwise specified (EDNOS) would be similar
to what occurred for Binge Eating Disorder in
DSM-IV, which appears to have encouraged sub-
stantial research on the disorder. Adding NES as an
EDNOS diagnosis would likely stimulate research
that might serve to clarify definitions for future
review (also, see Option 4). However, unless all
examples of EDNOS are clearly defined, this option
may lead to yet a greater proportion of individuals
meeting criteria for this diagnosis, thus further
compounding the widely discussed problem with
EDNOS as a diverse (‘‘catch-all’’) category conveying
insufficient information to be of clinical utility.

Option 3: Introduce Evening Hyperphagia and Nocturnal
Eating as Symptom Dimensions to be Rated for each
Eating Disorder. A third option would be to intro-
duce the two major symptoms, evening hyper-
phagia and nocturnal eating, as symptom
dimensions for each of the existing eating disor-
der diagnoses that could be rated as applicable.
This would have the benefit of minimizing the
number of eating disorder diagnoses while still
acknowledging that such symptoms occur. Such
an option would likely facilitate additional research
in the area. However, specifying only these two
dimensions would add to complexity and burden
of routine assessment and potentially miss other
elements of night eating that might be important
(e.g., morning anorexia). A variant of this option
would be to describe NES as a subtype of a
broader category of binge eating problems.

Option 4: Introduce NES as a Provisional Diagnosis in
Need of Further Study. A fourth option would be to
introduce NES as a provisional diagnosis in need of
further study as occurred in the DSM-IV for BED.
Such an option would likely stimulate research,
and the newly introduced criteria for diagnostic cri-
teria could be used as a model.

Option 5: Note Evening Hyperphagia and Nocturnal
Eating as Symptoms that can Worsen Medical
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Conditions. Finally, night eating could be simply
characterized as behaviors (evening hyperphagia
and nocturnal eating) that can worsen medical
conditions such as obesity. The positive argument
for this approach is not evident as there is little
research studying this question.

Discussion

Our review found significant limitations and gaps
in the scientific literature of NES. We return for a
moment to the basic question of what it is about
‘‘night eating’’ that is pathological. In the early
description of NES, evening hyperphagia was
described as a particular form of overeating; in con-
trast, in modern definitions the sole emphasis now
lies on the disturbance of the timing of eating epi-
sodes. Although originally examined as a possible
etiological explanation for obesity,1 our review
illustrates inconsistent empirical support in cross-
sectional or prospective studies for the hypothesis
that NES contributes to weight gain or obesity.
Obesity occurs when more calories are ingested
than are expended, but without reference to when
those calories are ingested.71 In fact, there is a liter-
ature that finds no link between eating at night and
weight gain.72–74

When depression or distress occurs in individuals
who report night eating, it is not clear whether this
relates to the night eating itself or to excessive
weight in those individuals. Moreover, although
loss of control is not an explicit criterion in the
studies or definitions of night eating, this variable
may account for the distress experienced in
response to overeating, as evidenced in a recent
study finding that uncontrolled eating after bariat-
ric surgery was associated with both poorer long-
term weight loss and greater elevated psychological
distress.40

Scientific evidence about the clinical utility and
valid of NES is limited. The recent publication of
provisional diagnostic criteria presents the oppor-
tunity for systematic collection of data about the
prevalence and clinical significance of each of the
symptoms as well as the possible clustering of the
symptoms into a syndrome. Such studies should be
based on representative samples and employ rigor-
ous assessment protocols. Also needed are data to
determine whether NES is distinct from other eat-
ing disorders. Finally, essential for consideration as
a new disorder in the DSM-V is evidence about the
clinical utility of a NES diagnosis.
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