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ABSTRACT. The aim of this study was to determine if low mood influenced the association
between eating problem symptoms and self report sleeping quality in a large group of young
women and men. A group of 381 female and male undergraduate students completed a set of
self-report inventories in order to test a model developed for this study observing the association between eating problems, low mood, restricted dieting, weight and self-reported sleeping quality using a path analysis model. The model that best fit the data indicated that eating
problem symptoms were associated with low mood and low mood was related to sleeping
quality. There was also a direct association between eating problems and sleeping quality but
this was reduced by the presence of low mood in the equation. There were no other direct
relationships with sleeping quality but there was an association between low mood and low
weight. There were also differences reported between men and women on sleeping quality
suggesting that women in this sample reported more sleeping difficulties than men. In all this
research demonstrates with a large non-clinical sample the links between eating problems,
mood and sleeping difficulties.
(Eating Weight Disord. 10: 245-250, 2005). ©2005, Editrice Kurtis
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Examination of eating disorders [including both anorexia nervosa (AN) and bulimia
nervosa (BN)] and sleeping difficulties have
yielded results that suggest that self report
of sleeping difficulties, as opposed to objective measures of sleep, in participants with
eating problems distinguish them from normal control groups. In this study we sought
to examine whether mood mediated
between eating problems symptoms and
self-reported sleeping quality in a large
sample of young women and men.
As early as the 1960’s and 1970’s, Crisp et
al. reported associations between sleeping
difficulties and AN. Anorexic patients were
described as frequently restless during the
night, sleeping ‘badly’, and suffering from
early morning and middle of the night
awakenings (1, 2). Observations in an outpatient clinical setting identified that 35% of
cases of women with BN reported sleep disturbances (3). In another study (4) women
with anorexic symptoms reported frequent
disturbed sleep and in a self-report study,

college students with high scores on the
Eating Attitudes Test (EAT), suggesting
sub-clinical eating disorder symptoms,
reported sleeping for briefer periods than
those with lower EAT scores (5). These
observational studies have not translated
into clear research findings in sleep laboratory settings.
In studies conducted on the sleep architecture of women with eating problems (AN
and BN) recordings on EEG’s were reported to be similar in both groups and similar
to normal control groups (6-9). Laboratory
investigations relying on polysomnographic
recordings measuring REM and slow wave
sleep (SWS) patterns between women with
AN, BN have shown that anorexic patients
(10, 11) and patients with BN have differences on aspects of REM sleep (9). However
researchers conducting these studies report
inconclusive differences on EEG or REM
measures of sleep between women with
eating problems and normal controls and
suggest the differences do not hold clinical
significance (12).
Two investigations to date where sleep245
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wake patterns of women with BN were monitored both subjectively and objectively, in contrast to normal controls, suggested that women
with BN reported a delay in sleep onset and
offset (13) and women with eating problems
had more frequent arousal during sleep than
normal controls (12). The sleep onset and the
frequent wakings described in both studies are
similar to the descriptions of sleep onset and
frequent wakings experienced by individuals
with low mood or depression.
Eating problems and sleeping difficulties may
possibly be associated through negative or low
mood. However it should be noted that studies
conducted with EEG and REM sleep tests with
a control group of clinically depressed individuals comparing them to both women with eating problems and normal healthy controls has
shown that the depressed groups differed from
the eating and control groups in both cases (7,
14). The limited number of studies and the low
participant numbers lead to the inevitable conclusion that at present it remains unclear
whether depression or low mood are associated with and interfere with sleep for individuals
with eating disorders. It is certainly well established that women with eating problems experience significant levels of clinical depression
(15, 16) or low mood (17). Individuals with low
mood, or depressive symptoms and no eating
problems also experience difficulties with sleep
(18-20). Pieters et al. (21) reported in their study
that self-reported measures of mood reduced
from Time 1, prior to weight restoration, to
Time 2, after weight restoration in AN patients.
A premise of this current study is that selfreported negative mood may be a significant
variable in self-reported sleep quality of individuals with eating problem symptoms. In
Pieters et al.’s study it may have been the
restoration of mood that resulted in the change
in sleep in this study, although the authors
were focused on the change in weight as a contributor to improved sleep.
Apart from mood, weight, weight loss or
gain, and bingeing have also been associated
with self-reported quality of sleep. Restricting
food, or dieting (e.g., low calorie intake) has
been related to sleeping problems (22).
Previous research has shown that semi-starvation (4, 10, 23, 24) or in fact merely reducing
food intake, or reducing weight in overweight
individuals (22, 25), results in changes in sleep
patterns. Food restriction only needs to be sufficient to lose weight, before the metabolic rate
and core body temperatures are lowered which
in turn has been associated with later sleep
latency and lower levels of slow wave sleep
(22). Weight gain resulted in improved self-
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reported mood and sleep in underweight
anorexics (21) however in this study there was
no control group so it is difficult to attribute the
improvement in self-reported quality of sleep,
or mood purely to weight gain. Finally, bingeing in women with BN which is particularly
related to bingeing in the evening may be associated with sleeping difficulties (13). The bingeing in the evening is distinct from the range of
sleeping and eating disorders associated with
Night Eating Syndromes and Nocturnal Sleep
Related Eating Disorders (26).
Given that the research to date highlights the
importance of a number of aspects of eating and
weight in relation to sleeping quality a model
was developed and tested in this study that
comprised eating problem symptoms (bulimic
symptoms and drive for thinness), negative
mood, weight and sleeping quality in a sample
of young men and women. Men were included
in the sample because men have been increasingly identified as having body image concerns
and eating disorders (27, 28) and males have
been reported to binge eat as often as females
(29). It was predicted that eating problems (both
bulimic symptoms and drive for thinness) would
be related to poor sleep quality and that eating
problems would also be related to negative
mood and weight. It was expected that negative
mood and weight would be associated with
poor sleep quality and that negative mood
would partially explain the association between
eating problems and poor sleep quality.
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METHOD
Participants
Participants were 381 female and male undergraduate university students. Participation in
the study was voluntary and students were
requested to complete the questionnaire. In the
final analyses 82 male and 291 female undergraduates participated in the study with a mean
age of 22.81 (SD=6.9) years for females and
23.79 (SD=5.4) years for males. University students were approached in classes and asked to
complete the questionnaire package.
Measures
Eating problems
Bulimic symptoms were measured with the
Bulimia Test Revised (BULIT-R) (30) which is a
reliable and valid self-report measure of bulimic behavior designed to distinguish bulimic
from control groups. Numerous studies have
used it for this purpose (31, 32). Restricting Diet
Symptoms were measured with the Eating
Disorders Inventory Drive for Thinness Scale
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[EDI, DT (33)]. The Drive for Thinness Scale
includes items that request the respondent to
identify the extent to which staying thin is a
priority e.g. 'I think about dieting.' and 'I am
terrified of gaining weight.' All items in both
scales are responded to on a 6 point likert scale
from always to never. The scales are scored by
assigning a value of 3 to the highest score (6)
and then 2 to 5 and 1 to 4 finally the three lowest scores are scored 0. The sub-scale value is
derived by summing all the items together. The
reliability value for the DT has been reported to
be 0.85 (33).
Weight
Body mass index (BMI): Participants were
asked to indicate their height and current
weight and BMI (kg/m2) was calculated.
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Mood
The Profile of Mood States (POMS) (34) consists of 65 statements about emotional and
mood states. The statements include both positive and negative emotions (e.g., cheerful and
sad). Normative data suggest that the POMS is
a reliable and valid measure of transitory mood
states (34) and is often used in studies relating
to mood and sleep (35), eating (36) and exercise
(37). Participants were asked to rate the degree
to which they had experienced each of the 65
emotions during the previous week on a scale
from zero, not at all to four, extremely. The
POMS incorporates six sub-scales a score was
derived for all of the sub-scales but in this
study only three of the sub-scales (tension-anxiety, depression-dejection and anger-hostility)
were used. The three sub-scales correlated
highly in this study (Pearsons r = 0.78 to 0.84)
and were therefore collapsed into one measure
of negative mood.

0
0
©2

through a cross-sectional design no assumptions of causality were implied in determining
the likely associations between variables.
Nevertheless the statistical program and the
theoretical use of path analysis implies causality
to some extent because of the direction of the
arrows in the proposed model (26, 39). There
are a number of fit indices traditionally used in
the estimation of the fit of the model. The Chisquare goodness of fit for the model, the NonNormed Fit Index (NNFI), and the root mean
square error of approximation (RMSEA) were
used to test the goodness of fit of the model. If
the chi-square test for the overall model fit is
non-significant this indicates a good fit to the
data. A root mean square error of approximation RMSEA of 0.05 or less and a value above
0.95 on the NNFI indicates a good fit.

Sleep quality
The Pittsburgh Sleep Quality Index (PSQI)
(38) is a self-rated questionnaire designed to
assess sleep quality. Items include information
about hours of sleep per night etc., and there is
a section on sleeping patterns with questions
such as ‘have to use the bathroom’, ‘cough or
snore loudly’ and daytime functioning rated on
a 4 point likert scale from not during the past
month to three or more times a week. There
are seven sub-scale scores and a global score
calculated for the PSQI. The scale has good
reliability with a Chronbach’s alpha of 0.83.
High scores indicate greater sleep difficulties.
Data analysis
The model described was tested using path
analysis. As the data in this study were collected
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RESULTS
Sample characteristics
Means and standard deviations for measures
used in analyses are shown in Table 1.
Preparation of the data involved transformations on the BULIT-R and the negative mood
from the POMS scores. Logarithmic and
square root transformations were used to correct the skew of the distributions of the above
variables respectively.
ANOVA’s were conducted in order to determine if there were any differences between
males and females on age, BMI, BULIT-R, the
Drive for Thinness scale, the negative mood
scales on the POMS and the PSQI. There were
no significant differences on age, the BULIT-R
or the negative mood scale. There were significant differences on the Drive for Thinness, the

TABLE 1
Means and standard deviations for participants on age,
BMI, BULIT-R, Drive for Thinness from the EDI, the POMS
and the PSQI for men and women.
Female

Male

Mean

(SD)

Mean

(SD)

Age

22.81

6.90

23.79

5.40

BMI

22.25a

3.06

24.08

3.55

BULIT-R

56.73

21.50

52.69

15.91

Drive for thinness

6.39b

5.73

2.43

2.89

POMS

13.52

9.91

13.07

9.17

PSQI

6.13c

2.97

4.63

2.49

a=F (1,380)=18.32, p<0.001 b=F (1,380)=38.26, p<0.001. c=F (1,380)=18.27,
p<0.001. BMI=body mass index, BULIT-R=Bulimia Test Revised, POMS=Profile of
Mood States, PSQI= Pittsburgh Quality Sleep Index.
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0.16

0.07
-0.12*

Negative
mood

Weight
0.26***

-0.33

0.40***

Restricting
diet

0.31***

0.57***
Bulimic
symptoms

0.16
0.17**

Sleep quality

FIGURE 1
Model of bulimic symptoms, negative mood, BMI,
Drive for Thinness and Global PSQI scores.
*p<0.05, **p<0.01, ***p<0.001
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PSQI scale and BMI (Table 1). Non-parametric
t-tests were used to compare women and men
on the seven sub-scales of the PSQI. Women
reported poorer subjective sleep quality
t (381)=3.24, p<0.01, longer sleep latency t (381)=
3.93, p<0.001, less effective sleep efficiency
t (381)=2.73, p<0.01, more sleep disturbances
t (381)= 2.95, p<0.01 and problematic daytime
dysfunction t (381)=2.93, p<0.01 in comparison
to men. In order to determine whether the differences on the sleeping measures were due to
women reporting more bulimic symptoms participants with BULIT-R scores above 60 were
then removed from the sample and men and
women were again compared on age, BMI,
BULIT-R scores, drive for thinness, negative
mood and the PSQI sub-scales. ANOVAs indicated that there were no significant differences
for females and males on age, BULIT-R, negative
mood, women reported lower BMI F (1,258)=
24.56, p<0.001 and higher Drive for Thinness F
(1,258)=18.01, p<0 .001. Non-parametric t tests
on the PSQI indicated that women reported
poorer sleep quality t (259)=1.98, p<0.05, longer
sleep latency t (259)=2.44, p<0.05, less sleep
t (381)=1.95, p<0.05, poorer sleep efficiency
t (381)=3.37, p<0.001, more sleep disturbances
t (381)=2.08, p<0.05 and problematic daytime
dysfunction t (381)= 2.73, p<0.01 than men.
Women were more likely than men to report
severe bulimic symptoms, 5.4% of the sample of
women scored in the clinic range (over 102) on
the BULIT-R, 6.6% were in a sub-clinical range
(between 85-102) and 70% scored in the low
range (under 60). In contrast 1.2% of men scored
in the clinical range, 3.5% scored in the sub-clinical range and 72.9% scored in the low range.
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Main analyses
The BULIT-R and the PSQI were initially correlated. The Pearsons r correlations were
r = 0.30, p <0.001. The path analysis was then
conducted with the program AMOS. All
hypotheses were tested by placing the variables of interest into the model and the predicted relationships between variables suggested
by the arrows in the model. The first analysis
indicated that there were no significant associations between weight (BMI) and sleep quality
(PSQI), restricting diet (DT) and negative mood,
and restricting diet (DT) and sleep quality
(PSQI) and no significant associations between
bulimic symptoms (BULIT-R) and weight (BMI).
The model was adjusted by removing non-significant paths and the analysis was re-run. The
final model illustrated in Figure 1 demonstrates
that there were significant associations
between bulimic symptoms and restricting diet,
negative mood and sleep quality. There were
also significant associations between negative
mood and weight (-ve.) and negative mood and
sleep quality. The final model was a good fit to
the data with a Chi-square of 7.62, p=0.12,
NNFI of 0.99, and an RMSEA of 0.05.
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DISCUSSION
Prior to the analysis of the model developed
for this study it was shown that self report
bulimic symptoms and subjective sleep quality
were significantly correlated. This is in line
with earlier work that has observed this link.
The association between bulimic symptoms
and self report sleeping quality however was
reduced when negative mood was placed in
the model. Then a significant but reduced
relationship remained between bulimic symptoms and sleeping quality. There were also
significant relationships demonstrated in the
model tested in this study between negative
mood and low weight although weight was
not associated with poor sleep quality in the
model. In addition restrictive dieting was
related to bulimic symptoms and weight but
not to negative mood or sleep quality. The
model tested in this study suggested therefore
that negative mood experienced in the past
few days was an important contributor to subjective sleep quality experienced by individuals with eating problems in addition to the
contribution made by the bulimic symptoms.
The restricting dieting (DT) measure was not
linked to sleeping difficulties in this study, nor
was low weight (BMI), chronically restricting
food in this sample did not contribute to poor
sleep quality.
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In addition, in this study gender issues in
relation to all variables were assessed. It
appears that women in general, in contrast to
men, report poorer sleep, longer to get to
sleep, sleep disturbances and daytime dysfunction regardless of eating problem symptoms.
Women in this group also reported lower
weights and higher restricting diet symptoms.
Lower weight and a tendency to have a
restricting diet may possibly be related to sleep
latency and daytime dysfunction independently
of bulimic symptoms and negative mood. These
findings raise the issue however that gender
may confound research into eating problems
and sleep if women habitually report more
problems with sleep than men.
This paper has contributed to the literature on
eating problems and sleeping quality by relying
on a large sample and by being able to test more
than one variable at once. Self report mood is an
important factor to consider in observing the
relationship between eating problems and sleeping difficulties. A number of limitations are evident in this study. One of the main limitations
with the model tested was that despite the good
fit to the data indicated by all fit indices the variance of the PSQI explained by the model was
very modest. This of course may be a reflection
of the sample that consisted of university students with relatively low numbers of participants with severe sleep or eating problems.
Sleeping difficulties may also have in this sample
been explained by other variables that were not
measured. The circular nature of the findings on
eating, sleep, weight and low mood and how
they relate to one another has been a limitation
in all studies to date, including this study. The
use of The Drive for Thinness scale that measures a stable trait tendency to dieting or
restricting food with attempts to keep weight
low is another limitation. This measure does not
identify a change in current dieting practices.
The literature to date is not clear in this area but
it may be that a change in weight, not stable low
weight is what interrupts sleeping quality.
Development of measures need to be considered
in future studies in order that temporal associations between restricting food, bingeing, negative mood and sleeping quality can be recorded.
In summary, the current study tested a model
that provided a useful explanation of how negative mood was associated with sleeping quality for individuals with eating problem symptoms. The self report negative mood influenced
reporting of subjective sleep quality. This may
explain why in laboratory settings objective
sleep quality has not been shown to be different between women with eating problems and
normal control groups and yet subjectively

0
0
©2

E
,
5

women with eating problems report sleeping
difficulties. There was also a reduced but significant direct relationship between bulimic
symptoms and sleeping quality that was not
explained by weight or drive for thinness.
Bingeing may be the likely cause of this association (13). Finally women in general, as
opposed to men, or women with low weights
and tendency to restrict food may be prone to
sleeping difficulties. Further investigations will
need to explore these factors in both clinical
samples and community samples with more
extensive prospective studies.
A final word, for clinical practice stated many
years ago by Crisp (2) who recommended that
a sleep assessment should occur routinely in
clients with eating disorders, since clients may
not spontaneously mention their sleep problems to therapists. It is hoped that this paper
leads to future investigations of the relationship
between eating disordered behaviors, weight,
negative mood and sleeping difficulties both in
clinical work and research.
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