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Abstract

Objectives: Eating disorders (ED) are serious psychiatric disorders that affect individ-
uals, especially adolescents. It has been suggested that nonclinical ED-like characteris-
tics are related to sleep problems. We conducted a survey of Japanese adolescents to
investigate this claim.

Method: In this cross-sectional study, 398 adolescents aged 12-18 years responded to
a self-administered questionnaire survey. We used the Eating Attitudes Test-26 (EAT-
26) and the Athens Insomnia Scale (AlS) to measure potential ED and sleep problems,
respectively.

Results: Adolescents with potential ED had significantly higher daytime functional vul-
nerability potentially associated with sleep problems than those without ED. In partic-
ular, problems with a sense of well-being and physical and mental functioning during
the day were significant. In contrast, no significant associations were found between
potential ED and sleep initiation, awakenings during the night, early morning awaken-
ing, total sleep duration, or overall quality of sleep. Finally, nocturnal and daytime sleep
scores were significantly associated with dieting, bulimia, and oral control EAT-26 sub-
scores.

Discussion: Participants with possible ED experienced problems related to well-being
and mental and physical functioning, which are indicators of daytime functional vul-
nerability potentially associated with sleep problems. Further, adolescents with more
severe ED characteristics are more likely to have a higher degree of daytime psycholog-
ical vulnerability potentially attributable to sleep problems. The study suggested that
professionals treating adolescent mental health issues need an approach that compre-

hensively integrates both sleep problems and potential ED.
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1 | INTRODUCTION

Eating disorders (ED), characterized by a pathological distortion of
eating habits and behaviors (American Psychiatric Association, 2013),
are serious psychiatric disorders affecting many adolescents (Abebe
et al.,, 2012; Stice et al,, 2009), and ED risk often increases in mid- to
late adolescence (Fairweather-Schmidt & Wade, 2015). Symptoms at
this age may not necessarily be severe enough to warrant a diagnosis
of ED but include ED-like characteristics such as body dissatisfaction
and disordered eating behaviors (Neumark-Sztainer et al., 2011).
ED-like characteristics are linked to developing ED later on (Littleton
& Ollendick, 2003; McFarlane et al., 2001).

Previous studies have identified numerous biological, psychological,
and sociocultural factors contributing to potential ED (Bulik et al.,
2007, 2016; McCabe & Ricciardelli, 2003), including age, sex, and body
mass index (BMI) (Holt & Ricciardelli, 2002; Rosenvinge & Pettersen,
2015). Sleep problems have also been reported to be associated with
ED (Bos et al., 2013). Recent research using the Structural Sleep
Disorders Questionnaire and all-night polysomnography found that
patients with anorexia and bulimia exhibit insomnia, daytime hyper-
somnolence, and parasomnias, with longer sleep latency, reduced sleep
efficiency, and increased arousal index (Asaad et al., 2018). Nonclinical
adolescents are particularly vulnerable to sleep problems and ED-like
behaviors (Carskadon, 2011; Neumark-Sztainer et al., 2011). In a study
of 13- to 18-year-olds in the United States (n = 6483), about a third
of participants reported insomnia symptoms, indicating that those
with insomnia had 3.4 times higher odds of having a mental disorder,
including ED (Blank et al., 2015). A study of Portuguese students
aged 17-25 years (n = 870) reported that disordered eating behavior
predicted sleep problems at 1 (n = 592) and 2 (n = 305) years (Bos
et al, 2013). Regarding the relationship between ED or disordered
eating behavior and sleep problems, malnutrition was suggested to
cause dysregulation of the neuropeptide orexin receptors in a clinical
group of persons with anorexia nervosa, leading to secondary sleep
problems (Allison et al., 2016). Another hypothesis is that insufficient
sleep may increase cortisol levels, enhancing hunger and feeding
behaviors and increasing susceptibility to ED (Trace et al., 2012).
However, the underlying mechanism is not clear. In any case, sleep
problems and eating disorder problems in adolescents are interrelated.
In particular, these problems are likely to be more pronounced in the
nonclinical adolescent (Gradisar et al., 2011; Neumark-Sztainer et al.,
2011).

Studies exploring the association between potential ED and sleep
disorders have primarily been conducted in Europe and the United
States. We were unable to find any studies on Asian adolescents, which
would be representative of Japan. Customs surrounding eating habits,
living arrangements, religion, and family differ between Japan and the
West. There is also considerable variation in views about body image
and the phenotype of ED. A previous study suggested that Japanese
females have significantly higher levels of bulimic tendencies than
Polish females (average age: 22.4 years old), and that the intensity

of body dissatisfaction among the Japanese women (average age:
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20.7 years old), unlike their Polish counterparts, was explained mainly
by emotional dysregulation and the direct pressure of sociocultural
standards of body image promoted by mass media (Izydorczyk et al.,
2020). Furthermore, a study of Japanese (13- to 14-year-olds) and
Finnish females (13- to 15-year-olds) suggested different associations
between peer and prosocial behavior, body image, and eating distress
(Maezono et al., 2019). Considering that cultural background may also
influence ED and potential ED (Pike et al., 2014), it is meaningful to
examine the association between potential ED and sleep problems
in Japan, a non-Western country. Increasing the knowledge related
to potential ED may assist in screening adolescents for potential
ED. Considering the existence of other specified feeding or eating
disorders (OSFED) and the recent diversification of ED diagnoses,
there is a risk of overlooking adolescents with potential ED when
using existing screening methods. For example, the Eating Attitudes
Test-26 (EAT-26), which is widely used in ED research in community
populations and has been translated into Japanese (Mukai et al., 1994),
has a high false-negative rate in detecting bulimia nervosa (Nakai,
2003). The Eating Disorder Inventory-2, used to screen for ED, has not
been validated for undifferentiated ED assessments at least since the
fourth edition of Diagnostic and Statistical Manual of Mental Disorders
(Mintz & O’Halloran, 2000). Therefore, it is worthwhile to examine
potential ED and sleep problems in the interest of expanding our
screening capabilities.

This study examined the association between sleep problems and
ED symptoms in Japanese adolescents, with the intention of increas-
ing knowledge of potential ED and providing insight for future ED-
prevention strategies.

2 | METHOD

2.1 | Participants

We conducted a cross-sectional study by listing all schools in the
city of Niigata and using random number tables to randomly select
four middle schools and four high schools. Data were collected from
October 2017 to January 2018. All students in the selected schools
were invited to participate in this study, and those who partici-
pated completed the questionnaire during the break between classes.
We provided a clear written explanation of the study’s objective
and methods and obtained participants’ consent. Upon completion
of the survey, participants enclosed their questionnaires in collec-
tion envelopes and deposited them in a collection box. The statisti-
cal analyses only included students aged <18 years. The participants
comprised 398 students who answered all the items in the anony-
mous self-administered questionnaire. According to a power calcu-
lation using G-power 3.1 (Faul et al., 2007), a sample size of 398
participants (group 1 = 381, group 2 = 17) and a p-value of 0.05
assure a power of 0.71, considering a mean effect size of d = 0.64
for the between-group comparison of the primary outcome of sleep

problems.
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2.2 | Main outcome variables
2.2.1 | Clinical characteristics

The questionnaire included the clinical characteristics of sex, age,
height, and weight. For height and weight, participants were asked to
self-report the values at the time of completing the questionnaire. The
provided values for height and weight were used to calculate BMI. BMI
percentile is based on the 50th percentile by BMI sex and age.

2.2.2 | Eating Attitudes Test-26

The Japanese version of the EAT-26 was used as a preliminary screen-
ing tool to confirm potential ED in participants (Mukai et al., 1994).
The EAT-26 consists of 26 items divided into three subscales. The
first subscale, "Dieting score," comprises 13 items related to distorted
body image; the second subscale, "Bulimia score," comprises six items
related to body image and tendency toward bulimic behavior; and the
third subscale, "Oral Control score," comprises seven items on self-

control and high-risk behaviors associated with anorexia nervosa. Each

item is evaluated on a six-point scale as "always," "very often," "often,"

"sometimes," "rarely," and "never." The first three responses are scored
as 3, 2, and 1 point(s), respectively, and the last three are all assigned O
points. The scores for all 26 items were summed to calculate the total
EAT-26 score, and the cutoff value was set at 20 points, in accordance
with the original (Garner & Garfinkel, 1979; Garner et al., 1983) and
Japanese versions of the EAT-26 (Mukai et al., 1994). A higher score
indicates more severe ED trends. In this study, participants with a total
score of <19 points were classified as non-ED, while those with scores
of >20 points were classified as potential ED. Previous research using
the EAT-26 Japanese version found Cronbach’s « coefficients of .79 for
high school boys and girls (Mukai et al., 1994). In the present study, the

avalue was .83.

2.2.3 | Athens Insomnia Scale

Sleep problems were evaluated using the Japanese version of the
Athens Insomnia Scale (AlS) (Okajima et al., 2013). It comprises eight
questions intended to measure sleep initiation, awakenings during the
night, early morning awakening, sufficiency of total sleep duration,
overall quality of sleep, sense of well-being during the day, function-
ing (physical and mental) during the day, and sleepiness during the
day. While the first five items assess nocturnal sleep problems, the
last three pertain to daytime sleep-related problems. Each item is
scored on a four-point scale from "extremely problematic" to "no prob-

lem." Responses of "extremely problematic," "markedly problematic,"
"slightly problematic," and "no problem" were scored as 3, 2, 1, and O
points, respectively. The total score ranges from O to 24 points. The cut-

off value for discriminating sleep problems based on the ICD-10 was 6

points (Soldatos et al., 2003). The reliability and validity of the AIS was
verified; Cronbach’s a coefficient for adolescents has been reported as
.81 (Chunget al.,, 2011). In the present study, the « value was .82.

2.3 | Ethics approval and consent to participate

This study was approved by the Ethics Review Committee of the
Niigata University of Health and Welfare (17657). Consent was
obtained from the individuals in charge of each participating school
before conducting the survey. While recruiting participants, we clearly
explained the research objective and method to the participants in
writing, and that there would be respect for voluntary participation,
freedom of consent and withdrawal, protection of personal informa-
tion, and no disadvantages before they provided consent. Consent was

obtained from both the parents and participants.

2.4 | Data analysis

Means (standard deviations) are reported for continuous variables.
Frequencies are reported for categorical variables. To evaluate any dif-
ferences in the continuous variables between participants with and
without ED, we confirmed the data distribution using the Kolmogorov-
Smirnov test, and we used the Mann-Whitney U test because it
was nonparametric. For categorical variables (sex and all AlS items),
between-groups differences were analyzed using 2 tests (with Yates’
correction) or Wilcoxon’s rank-sum test of order statistics. The effect
size r was calculated by the formula Z/\/N for the between-group com-
parison. Spearman’s correlation coefficient was used to check for cor-
relations between each score of the EAT-26 and AlS. To address type 1
errors in the analysis, the Benjamini-Hochberg (BH) method was used,
with afalse discovery rate of 0.05. The two-tailed significance level was
set at 5%. Statistical analyses were conducted using SPSS Statistics ver-
sion 26 (IBM, Armonk, NY, USA).

3 | RESULTS
3.1 | Clinical characteristics of the participants

Participant characteristics are reported in Table 1. Questionnaires
were distributed to 530 participants, of which 498 (94%) were col-
lected. Of these, 100 were excluded from analysis due to missing infor-
mation or the participant’s age being >18 years, resulting in a total of
398 effective responses (75.1%).

Of the 398 participants, 17 (4.3%) had an EAT-26 total score of 20
or higher. Among boys, the rate was 6 of 199 participants (3%), and 11
of 182 among girls (6%). There were 89 participants (22.4%) with AIS
scores >6, of which 36 (17.6%) were boys and 53 (27.5%) were girls.
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TABLE 1 Clinical characteristics of noneating disorders (ED) and potential ED participants

Age (years)
Sex

Male

Female
Height (cm)
Weight (kg)
BMI (kg/m?)
BMI percentile
AlS

Total score

Nocturnal score

Daytime score

Non-ED (n = 381)
149+ 1.7 (12-18)

199

182
161.4+8.6(136-187)
51.8+10.2(30-97)
19.8 +3.2(12.3-37.4)
19.2+1.3(17.4-20.0)

3.7+3.2(0-20)
23+22(0-12)
1.4+ 1.4(0-9)

HIRAI ET AL.

Potential ED (n = 17) p (BH) Effect size
16.0+ 1.9 (12-18) NS 0.12

6 NS 0.07

11

162.5+8.3(151-177) NS 0.02

52.7 +9.0(39-72) NS 0.03
19.9+2.2(15.8-24.0) NS 0.04

19.7 +2.4(17.2-24.0) NS 0.09

7.1+ 6.8(0-20) NS 0.08
3.9+4.1(0-12) NS 0.05
3.2+2.9(0-9) .042 0.12

Note: Values are expressed as mean + SD (range). The Mann-Whitney U test indicates the effect size r, and the y2 test indicates the effect size ¢. BMI percentile

is based on the 50th percentile by sex and age.

Abbreviations: AlS, Athens Insomnia Scale; BH, Benjamini-Hochberg method; BMI, body mass index; NS, not significant.

No significant between-group differences were found regarding
age, sex, height, weight, BMI, or BMI percentile. Next, we investigated
the EAT-26 and AlS scores, which are the main outcome indicators of
the study. Participants with potential ED showed significantly higher
daytime functional vulnerability potentially associated with sleep
problems than participants without such characteristics (U = 2158.5,

p=.042), and a small effect size was found (r = 0.12).

3.2 | Associations between potential ED and AIS
items

We investigated the relationship between each item of the AIS and
potential ED to further clarify the details of sleep problems (Table 2).
No significant associations were found for adolescents with and
without potential ED for sleep initiation, awakening, early morning
awakening, total sleep duration, or overall quality. However, ado-
lescents with potential ED had significantly more severe problems
with items evaluating daytime functional vulnerability potentially
associated with sleep problems (i.e., lower sense of well-being and
physical and mental functioning during the day) than adolescents
without potential ED (z=3.984, p <.001; and z = 2.836, p =.018). Fur-
thermore, although the item concerning sleepiness during the day lost
statistical significance after BH correction, it was significantly more
severe in adolescents with potential ED before correction (z = 2.179,
p = .029; and p = .078 after BH correction). Effect sizes were small
for sense of well-being, daytime physical and mental functioning, and
daytime sleepiness (r = 0.20, r = 0.14, r = 0.11, respectively). These
results suggest that adolescents with potential ED are not different
from adolescents without ED with respect to sleep problems at night,
but they do have psychological vulnerabilities during the day that are
often attributed to sleep problems.

3.3 | Associations between ED symptoms and
sleep problems

We analyzed the correlations between the EAT-26 total, Dieting,
Bulimia, and Oral Control scores and the AIS nocturnal and daytime
scores to investigate the relationship between potential ED and sleep
problems (Table 3). There were significant correlations between EAT-
26 scores and the AIS Nocturnal or Daytime scores as follows: Total
score (nocturnal r=0.265, 95% confidence interval [Cl]=0.169-0.357,
p < .001; daytime r = 0.285, 95% Cl = 0.189-0.376, p < .001), dieting
score (nocturnal r = 0.253, 95% Cl = 0.156-0.345, p < .001; daytime
r=0.254, 95% Cl = 0.157-0.346, p < .001), bulimia score (nocturnal
r = 0.160, 95% Cl = 0.059-0.257, p = .002; daytime r = 0.232, 95%
Cl=0.134-0.325,p <.001), and oral control score (nocturnal r=0.138,
95% Cl = 0.038-0.236, p = .006; daytime r = 0.142, 95% Cl = 0.041-
0.240, p =.005). Although all the correlations were weak, they suggest
that Japanese middle- and high-school students with more severe ED

characteristics are more susceptible to sleep problems.

4 | DISCUSSION

The study found that about 4% of the sample had a potential ED. Fur-
ther, adolescents with potential ED showed significantly increased vul-
nerability to functioning and sense of well-being during the day on the
AIS compared to adolescents without such characteristics. Significant
positive correlations were also confirmed between the EAT-26 sub-
scales, which represent potential ED and sleep problems (AIS nocturnal
and daytime scores). Our findings suggest that Japanese adolescents
with potential ED are vulnerable to a reduced sense of well-being and
physical and mental functioning during the day, which are important

indicators of sleep problems. Further, adolescents with more severe ED
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TABLE 2 Association of Athens Insomnia Scale (AlS) subdomains with high and low scorers on Eating Attitudes Test-26 (EAT-26)

Potential
Non-ED ED
N % N % z p (unadjusted) p (BH) r (effect size)
Sleep initiation No problem 201 528 6 353 1559 119 191 0.08
Slightly delayed 125 328 7 412
Markedly delayed 44 115 2 118
Very delayed or did not sleep 11 2.9 2 118
atall
Awakening during the night No problem 324 850 13 765 0.968 .333 .381 0.05
Minor problem 45 118 3 17.6
Considerable problem 11 2.9 1 5.9
Serious problem or did not 1 0.3 0 0
sleep at all
Early morning awakening Not earlier 314 824 12 706 1504 133 177 0.08
Alittle earlier 58 152 2 118
Markedly earlier 7 1.8 1 5.9
Much earlier or did not sleep 2 0.5 2 118
atall
Total sleep duration Sufficient 172 446 9 529 0.342 733 733 0.02
Slightly insufficient 165 430 SIINIVAG
Markedly insufficient 38 104 2 118
Very insufficient or did not 6 2.1 3 17.6
sleep at all
Overall quality of sleep Satisfactory 190 45.1 7 412 1706 .088 176 0.09
Slightly unsatisfactory 160 420 4 235
Markedly unsatisfactory 25 6.6 4 235
Very unsatisfactory or did 6 1.6 2 118
not sleep at all
Sense of well-being during theday ~ Normal 313 812 8 471 3984 <001” <001 0.20
Slightly decreased 61 16.0 4 235
Markedly decreased 2 0.5 3 176
Very decreased 5 1.3 2 118
Functioning (physical and mental) Normal 315 827 10 588 2.836 005™ 018" 0.14
during the day Slightly decreased 47 123 2 118
Markedly decreased 14 3.7 2 1138
Very decreased 5 1.3 3 176
Sleepiness during the day None 103 27.0 4 235 2179 029" .078 0.11
Mild 207 543 4 235
Considerable 59 155 7 412
Intense 12 82 2 118

Abbreviation: BH, Benjamini-Hochberg method.
*p <.05.

**p<.01.

***p <.001.
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characteristics are more likely to have a higher degree of daytime psy-
chological vulnerability potentially attributable to sleep problems.

41 |
ED

Sleep problems in adolescents with potential

The study found that 3% of boys and 6% of girls had potential ED, with
total scores of 20 points or higher on the EAT-26, while 17.6% of boys
and 27.5% of girls were judged to have sleep problems with scores of 6
points or higher on the AIS. These results are similar to those of previ-
ous studies (Bos et al., 2013; Nishizawa et al., 2003; Spruyt et al., 2005)
and confirm that problems with eating and sleeping that are unique to
adolescence are present among Japanese adolescents as well. This may
be related to the fact that adolescents are inherently at risk of develop-
ing ED and are vulnerable to sleep problems, and both these are natu-
rally triggered as they grow (Gradisar et al., 2011; Volpe et al., 2016).
Longitudinal studies of ED in particular have shown a developmental
trajectory from minor body image distortions and dieting behaviors
that begin in early- to mid-adolescence to more extreme weight loss
behaviors and clinical disorders developing in mid- to late adolescence
and early adulthood (Shisslak et al., 1995).

Moreover, adolescents with potential ED were found to be vul-
nerable to reduced daytime functioning potentially related to sleep
problems (Table 1). In particular, the finding that sleep-related prob-
lems experienced during the day—lower sense of well-being, reduced
physical and mental functioning, and sleepiness—were associated with
potential ED is very interesting (Table 2) because the International Sta-
tistical Classification of Diseases and Related Health-10 uses marked
distress caused by sleep problems and/or interference with ordinary
activities of daily living to assess insomnia; a lower sense of well-being,
reduced physical and mental functioning, and sleepiness are impor-
tant indicators of distress. Chardon et al. (2016) suggested a mecha-
nism by which daytime sleepiness increases the risk of disordered eat-
ing attitudes and behaviors in adolescents through internalizing symp-
toms such as anxiety and depression, regardless of age. In sleep disor-
ders, a similar mechanism has been identified only in children under 12
years (Chardon et al., 2016). Therefore, it is possible that the relation-
ship between ED symptoms and daytime sleep-related problems is not
a simple one but is influenced by several factors. The between-group
comparisons in this study did not find an association between sleep
problems at night and potential ED, but specifically identified daytime
functional problems related to sleep (Tables 1 and 2). We considered
age as a factor influencing this result. Therefore, we conducted a par-
tial correlation analysis including age as a control variable, but the sta-
tistical significance of the EAT-26 and AlS scores did not change (Table
S1). This supports the fact that daytime sleepiness is independent of
age and related to disordered eating attitudes (Chardon et al., 2016).
An additional explanation might be the fact that the participants were
Japanese. Indeed, Asian Americans may report higher levels of certain
ED symptoms than Western and other racial groups (Uri et al., 2021).
In contrast, some reports suggest that ED symptoms are comparable
regardless of race (Javaras et al., 2008; Monterubio et al., 2020). There

HIRAI ET AL.

is no consensus on racial differences in ED characteristics; therefore,
racial/ethnic differences must be considered as a confounding variable
in the future.

In the correlation between the EAT-26 and AIS subscales, both
subscales’ scores increased significantly with increasing EAT-26
subdomain scores (Table 3). In other words, the higher the score on
the potential ED subscales, the more severe the daytime functional
vulnerabilities; this aligns with prior research. Specifically, a study
of adolescents aged 8-17 years reported that sleep disorders and
daytime sleepiness were positively correlated with ED attitudes
(Chardon et al., 2016). Furthermore, a study of adult females aged
20-47 years found that sleep problems (insufficient sleep, sleeping
poorly, problems falling asleep, feeling sleepy during work or free time,
and disturbed sleep) were significantly associated with binge eating
behaviors (Trace et al., 2012). It is not possible, however, to reveal in
this study whether sleep problems lead to ED or vice versa, or whether
it is interactional. In any case, the nature of the association between
potential ED and sleep problems is complex and may involve diverse
psychological, social, and biological mechanisms.

It is important to note that the results of between-group compar-
isons in this study only confirmed the association between potential
ED and the AIS subscales of daytime physical and mental functioning,
sense of well-being, and sleepiness during the day; adolescents with
potential ED did not exhibit (statistically significantly) more nighttime
sleep problems than adolescents without ED (Table 2). For example, the
vulnerability to a lower sense of well-being during the day may be more
a function of ED characteristics than sleep problems. This is because
people with ED are reported to have lower psychological well-being
than people without, and this correlates negatively with EAT scores
(Tombaetal., 2014). Additionally, ED is well known to be comorbid with
other psychiatric disorders (especially anxiety and mood disorders)
(Ulfvebrand et al., 2015), and depression is strongly associated with
well-being (Wood & Joseph, 2010). In other words, poor daytime phys-
ical and mental functioning and daytime well-being may be influenced
by confounding variables that were unexamined in this study. Mean-
while, even though potential ED and nocturnal sleep problems did not
correlate in the between-group analysis (Tables 1 and 2), they were
associated in the correlation analysis (Table 3). Moreover, the strength
of the correlation between EAT-26 and nocturnal and daytime sleep
problems was comparable. We cannot rule out the possibility that the
reason for the seemingly contradictory results of the between-group
and correlation analyses is, again, the effects of confounding variables
and sample size bias as described above. The between-group analysis
in this study had a small sample size of adolescents who screened
positive on the EAT-26, and the effect sizes were small (Tables 1
and 2). Future research is needed to further examine the relationship
between potential ED and sleep problems by equalizing the sample size
between groups and conducting a test battery using multiple scales.
To focus on daytime sleep-related problems in particular, the Epworth
Sleepiness Scale (Takegami et al., 2009), which is used worldwide to
assess daytime sleepiness and has been translated into Japanese, may
be helpful. In addition, the Psychological Well-being Scale (Ryff, 1989),

which assesses multiple dimensions of daytime well-being, such as
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TABLE 3 Correlation between Eating Attitudes Test-26 (EAT-26) and Athens Insomnia Scale (AlS) scores

EAT-26 total Dieting score Bulimia score Oral control score

r p (BH) r p (BH) R p (BH) r p (BH)
Nocturnal 0.265 <.001 0.253 <.001 0.160 .002 0.138 .006
Daytime 0.285 <.001 0.254 <.001 0.232 <.001 0.142 .005

Abbreviation: BH, Benjamini-Hochberg method.

positive evaluation of self and sense of self-determination, may reveal

more sleep problems in people with potential ED.

4.2 | Practical implications

The cutoff value for the EAT-26 was 20 points in this study, but
research has reported that a score of 11 points or higher indicates the
possibility of binge eating (Ebrahim et al., 2019). Therefore, although
this study conservatively states that one in 23 adolescents have poten-
tial ED, a larger proportion may be at risk. Indeed, a systematic review
reported that the point prevalence of ED in the broadest sense was
one in five women (19.4%) and one in seven men (13.8%) (Galmiche
etal.,, 2019). However, it is difficult to compare the prevalence because
multiple biases, such as differences in evaluation tools, classification,
and evolution, affect the results. In any case, the need for support
systems to address ED is apparent from these numbers alone. In
particular, professionals involved in adolescent mental health issues
should provide support to adolescents who have potential ED.

While some ED patients may be distressed by their symptoms and
seek professional help, others may conceal their illness and avoid
seeking treatment (Nakai et al., 2014). This tendency may be even
more pronounced in those with potential ED, particularly adolescents.
Further, our results suggest that adolescents with more severe ED
characteristics were more likely to exhibit greater problems regarding
daytime sense of well-being, physical and mental functioning, and
daytime sleepiness (Tables 1-3). Our results suggest that focusing
on the severity of difficulty with daytime functioning related to sleep
problems may indicate the need for support at an early stage and the
degree of necessity for adolescents with potential ED, which is difficult
to identify clinically. Considering that interventions for sleep disorders
and daytime sleepiness may lead to improvements in potential ED in
adolescents (Chardon et al., 2016), an approach that comprehensively
integrates both sleep problems and potential ED may be an option for

considering support for potential ED in adolescents.

4.3 | Limitations

This study has some limitations. First, because the EAT-26 and AlS
are self-reported scales, the results may be biased due to participants’
subjectivity. For example, regarding weight, it may be difficult to
understand the appropriate weight for actual age in adolescents, who
have rapid physical and mental developmental trajectories. To examine

this issue, we calculated the average 50th BMI percentile of partici-
pants by sex and age (Table 1) and confirmed that it was comparable
to the corresponding average BMI values of Japanese children (7-18
years, n = 4587) (Yin et al., 2020). Therefore, it is unlikely that there
is a bias in the subjective assessment of BMI in this study, but it would
be preferable to obtain data by actual measurement in the future. In
addition, objective and quantitative research using measures such as
polysomnography or electroencephalography to evaluate sleep is also
needed. Second, this study only considered Japanese participants aged
12-18 years, which limits the generalizability of the results. Third,
because this was a cross-sectional study, causal relationships could
not be determined. Longitudinal research is necessary to understand
participants’ experiences more deeply. Fourth, the sample size of par-
ticipants who screened positive on the EAT-26 was small (n = 17); we
cannot ignore the possibility that the analysis of between-group differ-
ences may be biased. In addition, the study showed a rather low power
of 0.71, considering the sample size (n = 398). Future studies with
larger sample size and equal group sizes will be necessary. Fifth, the
results obtained in this study do not cover confounding variables that
may affect sleep problems, such as the presence of other psychiatric
disorders and race. Sixth, missing information on participant charac-
teristics was not included in the analysis. However, when data with
complete participant characteristics were compared with data without
complete participant characteristics, there was no difference in the
presence or absence of statistical significance after BH correction (data
not shown). There were items that showed significance in potential ED
and nocturnal sleep problems, although it should be noted that these
were before BH correction. Thus, it is possible that the missing infor-
mation in this study may have selection bias or bias due to the physical
and mental state of the participants, and further investigation may be
necessary. Nonetheless, our findings revealed a piece of the puzzle that

could help detect Japanese adolescents with potential ED symptoms.

5 | CONCLUSION

Japanese adolescents with potential ED showed a significant associ-
ation with reduced daytime functioning and sense of well-being on
AIS, which are important indicators of sleep problems, in the between-
group comparisons of this study. Conversely, significant associations
with sleep disorders that focused on the night were not found. Cor-
relation analysis showed that all subitems of the Dieting, Bulimia, and
Oral Control scores, which represent potential ED, were found to have
significant positive associations with both nighttime and daytime sleep
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problems in the AlS. These findings were considered similar to those
of previous studies conducted in Western countries. In summary, the
study suggested that professionals working toward adolescent mental
health issues need an approach that comprehensively integrates both
sleep problems and potential ED.
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