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Objective: To investigate the relationship between eating disorders, body mass index (BMI),
sleep disorders, and daytime functioning.

Design: Survey.

Setting: The Netherlands.

Participants: N=574 Dutch young adults (18-35 years old).

Measurements: Participants completed a survey on eating and sleep habits including the
Eating Disorder Screen for Primary care (ESP) and SLEEP-50 questionnaire subscales for
sleep apnea, insomnia, circadian rhythm disorder (CRD), and daytime functioning. SLEEP-50
outcomes of participants who screened negative (=2) and positive (>2) on the ESP were
compared. In addition, SLEEP-50 scores of groups of participants with different ESP scores
(0—4) and different BMI groups (ie, underweight, healthy weight, overweight, and obese) were
compared using nonparametric statistics.

Results: Almost 12% (n=67) of participants screened positive for having an eating disorder.
Relative to participants without eating disorders, participants who screened positive for eat-
ing disorders reported significantly higher scores on sleep apnea (3.7 versus 2.9, P=0.012),
insomnia (7.7 versus 5.5, P<<0.0001), CRD (2.9 versus 2.3, P=0.011), and impairment of
daytime functioning (8.8 versus 5.8, P=0.0001). ESP scores were associated with insomnia
(r=0.117, P=0.005), sleep apnea (r=0.118, P=0.004), sleep quality (»=—0.104, P=0.012), and
daytime functioning (r=0.225, P<<0.0001), but not with CRD (7=0.066, P=0.112). BMI cor-
related significantly with ESP scores (r=0.172, P<<0.0001) and scores on sleep apnea (r=0.171,
P<0.0001). When controlling for BMI, the partial correlation between ESP and sleep apnea
remained significant (»=0.10, P=0.015).

Conclusion: Participants who score positive for eating disorders scored significantly higher on
sleep disorder scales, and reported significantly more impairment of daytime functioning.
Keywords: eating disorders, sleep disorders, insomnia, apnea, circadian rhythm disorder,
daytime functioning

Introduction
Both good sleep and caloric intake are essential for survival and health. Sleep disorders
are often comorbid with psychiatric diseases, and both may significantly affect daytime
functioning and quality of life.' Eating disorders (EDs), including anorexia nervosa,
bulimia nervosa, binge eating disorder, and night eating syndrome (NES), are relatively
rare when compared to other psychiatric diseases. It is estimated that 1%—2% of the
population suffer from EDs, but prevalence rates of up to 5% have been reported.?
The literature on EDs includes reports on the relation between EDs and other
psychiatric disorders such as depression and anxiety,? but relatively few studies have
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investigated the potential relationship between EDs and
sleep disorders. Addressing this gap in the literature may be
important because sleep disorders have long been reported
in individuals with EDs.* Most research on the relationship
between EDs and sleep has focused on NES or sleep-related
ED, which are distinct from daytime EDs.? Studies have
shown a relationship between night ED and sleep apnea,’ rest-
less legs syndrome,® insomnia,’” and sleepwalking.® Results
of these studies, however, are often difficult to interpret and
various moderating factors allow for different interpretation
of the observed associations. For example, Yeh and Brown’
found that overweight people were more likely to binge eat
before falling asleep, but argued that their results may indi-
cate that eating itself, rather than weight gain or being obese,
may actually cause the sleep deficits.

Regarding other EDs, research often examines sleep qual-
ity and duration of sleep in patients with anorexia nervosa,
bulimia nervosa, and binge ED.!° For example, Lacey et al'!
showed that during successful treatment of ten inpatients
with anorexia nervosa (a 100-day hospital stay), significant
weight gain was accompanied by a significant increase in total
sleep time (+45 minutes) and a reduction in early morning
awakenings. Polysomnographic assessments revealed small-
to-moderate changes in electroencephalography sleep patterns
in patients with EDs. Relative to healthy controls, patients
with EDs showed a reduction of slow-wave sleep and an
increased number and duration of nightly awakenings'? and
changes in total sleep time." These findings are in line with
self-reported reduced sleep quality by patients with EDs.'

Several studies focused on the relationship between body
mass index (BMI) and sleep disorders. Although not per se
related to EDs, BMI is often used to classify subjects as being
underweight, having a healthy weight, overweight, or obese.
For example, an inverse relationship between BMI and total
sleep time was found, and sleep latency was significantly
shortened in young adults with greater BMI."> These studies
suggest that disordered eating behaviors, including binge
eating, may be overrepresented in overweight and obese
individuals. Also, a relationship between obesity and the
likelihood of sleep apnea has been reported.'® Individuals
with obesity and sleep apnea report poorer sleep quality and
subsequently often report daytime sleepiness.!” This in turn
may negatively affect quality of life and impair performance
of daily activities. For example, people with sleep apnea
are more likely to have car crashes than people without
sleep disorders.'®!'” However, it should be noted that many
patients with EDs have a BMI that is within the normal limits,
and obesity itself generally is unrelated to having an ED.

Hence, EDs are seen across the weight spectrum, and it is
therefore unlikely that associated sleep disorders can be fully
explained by differences in BMI.

Recent studies examined the relationship between sleep,
weight status, and eating habits in the general population. In
a 6-year longitudinal study, Chaput et al** demonstrated that
higher scores on a binge-eating scale significantly increased
the risk of overeating and weight gain in those with short sleep
duration. In another study looking at undergraduate students,
scores on the Eating Attitudes Test-40 questionnaire were
significantly related to scores on two questions on difficul-
ties of initiating and maintaining sleep.?!**> Unfortunately, the
presence of specific sleep disorders such as insomnia was
not verified by screening questionnaires or formal diagnosis.
Another study revealed that 42 out of 65 patients with EDs
(64.4%) reported ‘sleeping poorly’. Also in this study, no
screening questionnaire or formal diagnosis of sleep disorders
were conducted.?

Taken together, although a relationship between EDs and
sleep disorders has been shown, most research did not actu-
ally screen or diagnose for specific sleep disorders. Therefore,
the primary aim of this study was to investigate the relation-
ship between ED symptoms and the presence and severity
of specific sleep disorders, including sleep apnea, circadian
rhythm disorder (CRD), and insomnia. Additionally, this
study will assess the effect that EDs and sleep disorders have
on daytime functioning.

Methods

Dutch young adults, 1835 years old completed a survey col-
lecting data on demographics, eating habits, sleep quality, and
sleep duration. Participants were approached to participate at
and near the campus of Utrecht University, the Netherlands.
They were informed about the purpose of the survey and
gave verbal informed consent before completion of the
survey, which was administered in-person or online through
thesistools.com. There was no reward for participating in
the survey. No recruitment rate was recorded, but the vast
majority of subjects were willing to participate. The Medical
Ethical Review Board advised that no formal approval was
required to conduct this survey as per their guidelines.
Demographic data included age, sex, height, and weight.
Self-reported weight and height enabled computation of BMI
(weight in kilograms divided by the square of the height in
meters). According to their BMI, subjects were classified
(WHO International Classification) as being underweight
(BMI: <18.5), having a healthy weight (BMI: 18.5-24.99),
being overweight (BMI: 25.0-29.99), or obese (BMI: >30).
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The Eating Disorder Screen for Primary Care (ESP) was
used to screen for EDs.?* This screening instrument consists
of four questions that can be answered by either “yes” or “no”
(Table 1). Answering abnormal to more than two questions
indicates a positive screen result for having EDs. A “no” to
question 1 and a “yes” to question 2, 3, or 4 was classified as
an abnormal response. Participants were classified without an
ED if the sum of the ESP score was =<2. An ESP score >2
is a positive screen for having EDs and warrants further
investigation and diagnosis of the subject. Cotton et al*
found that using this cutoff results in a sensitivity of 100%
with a corresponding specificity of 71%. Hence, a score >2
warrants further investigation of the subject to confirm the
actual presence of EDs.

To examine the presence and severity of subjective sleep
complaints over the past 4 weeks, four of the nine subscales
(26 items) of the Dutch SLEEP-50 questionnaire were
completed.” The SLEEP-50 was designed by Spoormaker
et al,” who followed the descriptions and criteria from the
Diagnostic and Statistical Manual of Mental Disorders,
4th Editon, leading to 50 questions that can be categorized
in nine subscales. The four subscales used in the current
study were sleep apnea (eight items), insomnia (nine items),
CRD (three items), and impact of sleep complaints on day-
time functioning (six items). The sleep apnea, insomnia,
and CRD subscales were selected because according to
the literature, these sleep disorders were most likely to be
related to EDs or BMI. Because sleep disorders can have a
profound impact on daytime functioning, the corresponding
subscale was included as well. Each question was scored
on a 4-point scale: 1 (not at all), 2 (somewhat), 3 (rather
much), and 4 (very much). In addition to the SLEEP-50
questionnaire subscales, the prior night’s total sleep time
was recorded, and an overall sleep quality score ranging
from 0 (very poor) to 10 (very good) was obtained. The
questions on sleep quality and sleep duration are part of
the SLEEP-50 questionnaire. Cutoff values for a positive
screen of sleep disorders include =15 on sleep apnea items
(sensitivity =85%, specificity =88%), =19 on insomnia

Table | Answers to the ESP

No (%) Yes (%)
I. Are you satisfied with your eating patterns? 26.3 737
2. Do you ever eat in secret? 70.0 30.0
3. Does your weight affect the way you feel 429 57.1
about yourself?
4. Do you currently suffer with or have you ever  93.2 6.8

suffered in the past with an eating disorder?

Abbreviation: ESP, Eating Disorder Screen for Primary Care.

items (sensitivity =71%, specificity =75%), =8 on CRD item
(sensitivity =83%, specificity =69%), and =15 on daytime
functioning (sensitivity =84%, specificity =77%).%

Finally, subjects reported whether or not they suffered
from uncontrolled nocturnal eating episodes, scored on a
4-point scale: 1 (not at all), 2 (somewhat), 3 (rather much),
and 4 (very much). This item, which is part of the SLEEP-50
questionnaire, is not used to screen for night EDs, but was
included in the survey to collect further information on the
relationship between sleep and eating behaviors.

Statistical analyses were conducted using the Statistical
Package for the Social Sciences (SPSS) version 20 (IBM
SPSS Statistics; IBM Corporation, Armonk, NY, USA). Mean
and standard deviation (SD) were computed for each variable
and it was determined if scores were normally distributed. If
the data were not normally distributed, appropriate nonpara-
metric tests were used for the statistical analyses.

SLEEP-50 questionnaire subscale scores of subjects who
screened positive for ED (ESP score >2) were compared to
those who scored negative for ED (ESP score =<2), using an
independent samples Kruskal-Wallis test. SLEEP-50 ques-
tionnaire subscale scores of groups of subjects with different
ESP scores (1, 2, 3, or 4) were compared with the group of
subjects having an ESP score of zero, using an independent
samples Mann—Whitney U-test. Results were considered
significant if P<<0.05.

SLEEP-50 questionnaire scores of the subjects of differ-
ent BMI groups (underweight, overweight, and obese) were
compared with subjects of the BMI group with a healthy
weight using an independent samples Kruskal-Wallis test.
Also, the percentage of subjects who scored positive for EDs
was computed for each BMI group. Finally, the association
between BMI, ESP scores, sleep quality, and SLEEP-50
questionnaire scores was assessed. As the data was not always
normally distributed, this was done with nonparametric cor-
relational analyses (Spearman’s r).

Results

Participant characteristics

There were 581 participants that completed the survey. Seven
participants were excluded because of recent surgery (n=1),
irregular sleep patterns due to shiftwork (n=3), or because
they were younger than 18 years of age (n=3). Thus data from
574 participants were included in the statistical analyses. The
mean (SD) age was 22.2 (3.1) years, and 68.5% were women.
Of'the total sample, n=67 (11.7%) participants screened posi-
tive for having an ED. Fourteen (2.4%) participants reported
having uncontrolled nocturnal eating episodes. On average,
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subjects rated their sleep quality at 7.1 (1.2) on a scale from
0 (very poor) to 10 (very good), and reported a mean (SD)
sleep duration of 7.6 (1.1) hours. Only 2.3% of the partici-
pants met the SLEEP-50 criteria as having a sleep disorder:
for insomnia (n=9), sleep apnea (n=1), or CRD (n=3).

Relationship between ESP
and SLEEP-50 scores

Results from the ESP are summarized in Table 1.

Significant correlations were found between ESP
scores and scores on insomnia (7=0.117, P=0.005), sleep
apnea (r=0.118, P=0.004) daytime functioning (=0.225,
P<0.0001), and sleep quality (r=—0.104, P=0.012), but not
for CRD (7=0.066, P=0.112). Correlations between day-
time functioning and insomnia (r=0.415, P=0.0001), CRD
(r=0.451, P=0.0001), sleep apnea (»=0.289, P<<0.0001),
and sleep quality (r=—0.435, P<<0.0001) were also signifi-
cant, and were stronger than those observed between ESP
and sleep disorders. When controlling for scores on the
SLEEP-50 subscales of insomnia, sleep apnea, and CRD,
the partial correlation between ESP and daytime function-
ing scores was somewhat less pronounced, but remained
significant (7=0.188, P=0.0001). ESP scores and total sleep
time were negatively correlated (r=—0.092, P=0.028). Total
sleep time was significantly shorter in those who screened
positive for having EDs (7.3 versus 7.6 hours, P=0.034).
Also, a clear difference in sleep disorder scores was found
between those who screened positive and negative for ED
(Table 2).

Table 2 SLEEP-50 subscale scores for participants who score
positive (>2) and negative (=2) on the ESP

SLEEP-50 scale ESP positive ESP negative
Sleep apnea

Mean (SD) 3.7 (2.9) 29 (2.3)

Median 3.0 2.0

IQR 3.0 3.0
Insomnia

Mean (SD) 77 (52) 5.5 4.1)

Median 7.0 5.0

IQR 7.0 6.0
Circadian rhythm disorder

Mean (SD) 2.9 (2.0) 2.3(1.8)

Median 3.0 2.0

IQR 3.0 20
Impairment of daytime functioning

Mean (SD) 8.8 (4.1) 5.8 (4.0)

Median 8.0 5.0

IQR 5.0 7.0

Abbreviations: ESP, Eating Disorders Screen for Primary Care; SD, standard
deviation; IQR, interquartile range.

Participants who screened positive for ED reported
significantly higher scores on sleep apnea (3.7 versus 2.9,
P=0.017), insomnia (7.7 versus 5.5, P=0.001), CRD (2.9
versus 2.3, P=0.005), impairment of daytime functioning
(8.8 versus 5.8, P<<0.0001), sleep quality (P<<0.0001), and
total sleep time (P=0.036) relative to participants screening
negative for ED. Figure 1 shows the increment of SLEEP-50
scores for each ESP score, relative to subjects with an ESP
score of zero. Significant differences (P<<0.05) are indicated
by asterisks.

Relationship between BMI

and SLEEP-50 scores

The majority of participants had a BMI that fell in the nor-
mal range (n=487, 84.8%). Fifty-eight (10.1%) participants
were overweight, 8 (1.4%) were obese, and 21 (3.7%) were
underweight. SLEEP-50 scores on sleep apnea, insomnia, CRD,
and daytime functioning did not differ significantly among the
BMI groups. BMI scores were significantly correlated with
scores on sleep apnea (r=0.171, P<<0.0001), but not with other
sleep disorders, sleep quality, and daytime functioning. When
controlling for BMI, the partial correlation between ESP and
sleep apnea remained significant (#=0.10, P=0.015). BMI was
significantly correlated with ESP scores (r=0.172, P<<0.0001).
Total sleep time was correlated negatively with BMI (r=—0.137,
P=0.001). No significant differences among BMI groups were
observed for sleep quality scores and total sleep time.

Discussion

Our data suggest that individuals who screen positive for EDs
commonly experience sleep disorders such as insomnia and
sleep apnea. Impairment of daytime functioning was more
pronounced in participants who scored higher on the ESP
and SLEEP-50 subscales. These findings confirm and extend
previous research. !

It may be worthwhile to screen ED patients for possible
sleep disorders. The observed relationship between EDs
and sleep disorders may have implications for treatment
of patients with EDs. It should be established by future
research whether changing sleep habits (eg, improving sleep
hygiene) or treating sleep disorders has a positive effect on
the treatment of EDs. There is already a vast body of litera-
ture indicating that cognitive behavioral therapy is helpful
or effective in treatment of sleep disorders such as insom-
nia.?® Future research should investigate whether a specific
focus on sleep habits during cognitive behavioral therapy or
acceptance and commitment therapy has a positive impact
on ED psychopathology.
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Figure | Relationship between SLEEP-50 scores and ESP scores.

Notes: Mean (SD) SLEEP-50 scores are shown for groups of people with different
ESP scores (0—4). An ESP score >2 is a positive screen for having eating disorders
and warrants further investigation of the subject. Significant differences from the
group with an ESP score of zero (P<<0.05) are indicated by *.

Abbreviations: ESP, Eating Disorder Screen for Primary Care; SD, standard
deviation.

Previous literature on the relationship between daytime
ED and sleep disorders is relatively small, and surprisingly,
generally does not include screening for, or formal diagno-
sis of, sleep disorders such as sleep apnea and insomnia.
Inclusion of the SLEEP-50 subscales in the current study can

therefore be regarded as a strength relative to previous work
on this topic. Several limitations, however, should also be
addressed. Most importantly, both the ESP and SLEEP-50
questionnaire are screening instruments that are not intended
to establish a formal diagnosis. This should be taken into
account when interpreting the results. However, the scales
indicate that certain subjects are potentially at risk of having
an ED and/or sleep disorder. Given the observed associations
between SLEEP-50 and ESP scores, further investigation
is warranted. Future experimental studies should include
formal diagnosis of sleep and EDs that allows differentiation
between the various subtypes. Supervised sleep, including
polysomnography, can further help to objectively measure
sleep disorders.

In this regard, it should also be noted that the ESP does
not differentiate between different types of EDs (eg, anorexia,
bulimia, or NES). However, it can be expected that different
types of EDs may be differently associated with insomnia,
sleep apnea, and CRDs. Future research should therefore
include validated specific scales to identify the risk of the
various types of EDs.

The current study included young adults recruited at
Utrecht University. Although generalizability of (prevalence)
data from a convenience sample is often regarded as problem-
atic, this is of less concern when investigating associations.
Nevertheless, the age range of our study is small, and as
most participants were students, it can be questioned whether
our sample is representative for the general population as a
whole. Hence, this study should be replicated in a nonstudent
population; recruiting participants from a wider age range,
and preferably also include a group of participants who are
formally diagnosed as having an ED. It then may also be of
interest to differentiate between participants having different
EDs, which is not possible when using the ESP screening
questionnaire, and determine whether participants may have
comorbid mood disorders such as anxiety and depression
that may also affect sleep. Finally, the subjective nature
(self-report) of the data and the risk of recall bias are inher-
ent to survey research. Hence, no causal relationships can
be drawn from our data. Other factors affecting health status
such as smoking and drinking alcohol all may play a role in
the relationship between EDs and sleep disorders. Our survey
should therefore be considered as a pilot study providing
potential leads for future research.

Notwithstanding the explorative nature of our study, we
found a positive association between EDs and sleeping dis-
orders scores. Participants who score positive for EDs scored
significantly higher on sleep disorder scales, and reported
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significantly more impairment of daytime functioning. The
relationship between sleep disorders and BMI was less clear.
Future studies including formal diagnosis of sleep disorders
and EDs should be conducted to confirm our findings.
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