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IMPORTANCE The 5-item Sick, Control, One, Fat, Food (SCOFF) questionnaire is the most
widely used screening measure for eating disorders. However, no previous systematic review
and meta-analysis determined the proportion of disordered eating among children and
adolescents.

OBJECTIVE To establish the proportion among children and adolescents of disordered eating
as assessed with the SCOFF tool.

DATA SOURCES Four databases were systematically searched (PubMed, Scopus, Web of
Science, and the Cochrane Library) with date limits from January 1999 to November 2022.

STUDY SELECTION Studies were required to meet the following criteria: (1) participants:
studies of community samples of children and adolescents aged 6 to 18 years and

(2) outcome: disordered eating assessed by the SCOFF questionnaire. The exclusion criteria
included (1) studies conducted with young people who had a diagnosis of physical or mental
disorders; (2) studies that were published before 1999 because the SCOFF questionnaire was
designed in that year; (3) studies in which data were collected during COVID-19 because they
could introduce selection bias; (4) studies based on data from the same surveys/studies to
avoid duplication; and (5) systematic reviews and/or meta-analyses and qualitative and case
studies.

DATA EXTRACTION AND SYNTHESIS A systematic review and meta-analysis was performed
according to the Preferred Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) reporting guideline.

MAIN OUTCOMES AND MEASURES Proportion of disordered eating among children and
adolescents assessed with the SCOFF tool.

RESULTS Thirty-two studies, including 63 181 participants, from 16 countries were included in
this systematic review and meta-analysis. The overall proportion of children and adolescents
with disordered eating was 22.36% (95% Cl, 18.84%-26.09%; P < .001; n = 63181)

(? = 98.58%). Girls were significantly more likely to report disordered eating (30.03%; 95%
Cl, 25.61%-34.65%; n = 27 548) than boys (16.98%; 95% Cl, 13.46%-20.81%; n = 26 170)

(P < .001). Disordered eating became more elevated with increasing age (B, 0.03; 95% Cl,
0-0.06; P = .049) and body mass index (B, 0.03; 95% Cl, 0.01-0.05; P < .001).

CONCLUSIONS AND RELEVANCE In this systematic review and meta-analysis, the available
evidence from 32 studies comprising large samples from 16 countries showed that 22% of
children and adolescents showed disordered eating according to the SCOFF tool. Proportion
of disordered eating was further elevated among girls, as well as with increasing age and body
mass index. These high figures are concerning from a public health perspective and highlight
the need to implement strategies for preventing eating disorders.
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ating disorders are psychiatric disorders characterized by

abnormal eating or weight control behaviors, which can

lead to serious health problems.! These disorders include
anorexia nervosa, bulimia nervosa, binge eating disorder, and eat-
ing disorder-not otherwise specified.?> They are defined accord-
ing to individual signs and symptoms and with degrees of sever-
ity detailed in the Diagnostic and Statistical Manual of Mental
Disorders (Fifth Edition) (DSM-5),% as well as in the World Health
Organization International Classification of Diseases, 11th Revi-
sion (ICD-11).2 Similarly, they are recognized within the mental
disordersincluded in the Global Burden of Diseases, Injuries, and
Risk Factors Study 2019* and are currently a public health con-
cernin most mid- and high-income countries because their preva-
lence in young people has markedly increased over the past 50
years.! Furthermore, eating disorders are among the most life-
threatening of all mental health conditions® and accounted for
17 361.5 years of life lost (between 1990 and 2019) and caused
318.3 deaths worldwide in 2019.*

The etiology of eating disorders is very complex and, simi-
lar to other psychiatric disorders such as depression and anxi-
ety, arises from the intersection of many risk factors.® Al-
though the prevalence varies according to study populations
and definitions used,” it is recognized that eating disorders are
common in adolescents and even more common in young
adults.® Based on the DSM-5, the prevalence of eating disor-
ders in children and adolescents (aged 11-19 years) has been
stated to be between 1.2% (boys) and 5.7% (girls), with increas-
ing incidence over recent decades.” Considering that mid to
late adolescence is a peak period of eating disorders and their
symptoms, knowing and understanding the proportion of
disordered eating among youths is a crucial issue.®

Because some children and adolescents with eating
disorders may hide the core symptoms of the illness and
delay seeking specialized care due to feelings of shame or
stigmatization,'© it is reasonable to consider that eating dis-
orders are underdiagnosed and undertreated." In addition to
diagnosed eating disorders, parents, guardians, and health care
professionals should be aware of symptoms of disordered eat-
ing, which include behaviors such as weight loss dieting, binge
eating, self-induced vomiting, excessive exercise, and the use
of laxatives or diuretics (although not to the level to warrant
a clinical diagnosis of an eating disorder).!? Although these
symptoms predict outcomes related to eating disorders and
obesity in adolescents 5 years later,'* it is important to distin-
guish disordered eating from eating disorders.'* The term
disordered eating is often used to describe and identify some
of the different eating behaviors that do not necessarily meet
the diagnostic criteria for an eating disorder and therefore can-
not be classified as eating disorders per se.’® Notwithstand-
ing, although its impact on health is often minimized, disor-
dered eating should be closely evaluated because it can evolve
into eating disorders.!?

The Sick, Control, One, Fat, Food (SCOFF) questionnaire,
developed in 1999 by Morgan et al,'® is the most widely used
screening measure for eating disorders.!” It consists of 5 ques-
tions with dichotomic answers options (ie, yes or no)*®: (1) Do
you make yourself sick because you feel uncomfortably full?
(2) Do you worry you have lost control over how much you eat?
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Key Points

Question What is the global proportion of disordered eating in
children and adolescents?

Findings In this systematic review and meta-analysis of 32 studies
including 63 181 participants from 16 countries, 22% reported that
children and adolescents showed disordered eating. The
proportion was further elevated among girls, older adolescents,
and those with higher body mass index.

Meaning l|dentifying the magnitude of disordered eating and its
distribution in at-risk populations is crucial for planning and
executing actions aimed at preventing, detecting, and dealing with
them.

(3) Have you recently lost more than 1 stone in a 3-month pe-
riod? (4) Do you believe yourself to be fat when others say you
are too thin? (5) Would you say that food dominates your life?
A positive screen is provided when a participant answers yes
to 2 or more questions,'® which denotes a suspicion of an ex-
isting eating disorder (ie, disordered eating).!” Previous sys-
tematic reviews have examined the SCOFF questionnaire as
ascreening tool in primary care setting.'”-!® For instance, a re-
cent systematic review with meta-analysis including 25 vali-
dation studies found that the validity of the cutoff point of 2
or more on the SCOFF questionnaire was high across samples
with a pooled sensitivity of 86.0% and specificity of 83.0%.
Another recent systematic review for populations and set-
tings relevant to primary care in the US found that a cutoff point
of 2 or more on the SCOFF questionnaire had a pooled sensi-
tivity of 84% and pooled specificity of 80% among adults.'®
Among young people, previous studies have found that the cut-
off point of 2 or more on the SCOFF questionnaire provided a
sensitivity ranging from 64.1% to 81.9% and a specificity rang-
ing from 77.7% to 87.2%.1922

Despite the above, thus far, no previous systematic re-
view and meta-analysis determined the proportion of disor-
dered eating among children and adolescents. From an epi-
demiological perspective, identifying the magnitude of
disordered eating and its distribution in at-risk populations is
crucial for planning and executing actions aimed at prevent-
ing, detecting, and dealing with them.?® Therefore, the aim of
the present study was to establish the proportion among chil-
dren and adolescents of disordered eating as assessed with the
SCOFF tool, one of the most widely used methods to study
disordered eating in this population.®

Methods

This systematic review and meta-analysis was registered in the
International Prospective Register of Systematic Reviews
(PROSPERO) (CRD42022350837) and conducted according to
the Preferred Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) reporting guideline.?*

Eligibility Criteria
Studies were required to meet the following criteria: (1) par-
ticipants: studies of community samples of children and
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adolescents aged 6 to 18 years and (2) outcome: disordered eat-
ing assessed by the SCOFF questionnaire. Searching was not
restricted to articles published in peer-reviewed journals of any
particular language. For studies that included children/
adolescents and adults, the articles were reviewed and, if re-
ported, the child/adolescent samples were included.

The exclusion criteria included (1) studies conducted with
young people who had a diagnosis of physical or mental dis-
orders; (2) studies that were published before 1999 because the
SCOFF questionnaire was designed in that year'®; (3) studies
in which data were collected during COVID-19 because they
could introduce selection bias; (4) studies based on data from
the same surveys/studies to avoid duplication; and (5) sys-
tematic reviews and/or meta-analyses and qualitative and case
studies.

Information Sources and Search Strategy

Tworesearchers (J.F.L.-G. and D.V.-M.) systematically searched
PubMed, Scopus, Web of Science, and the Cochrane Library
with date limits from January 1999 to November 2022. Based
on the participants, outcome, and study criteria, studies were
identified using all possible combinations of the following
groups of search terms: (1) child* OR adolescent* OR youth*
OR teen* OR young* and (2) Sick, Control, One, Fat, Food OR
SCOFF. The complete search strategy for each database is
shown in eTable 1in Supplement 1. In addition, the list of ref-
erences of the studies included in this review and in a previ-
ous systematic review!” was thoroughly reviewed to ensure
that no eligible studies were missed.

Selection Process

After identifying eligible studies, Mendeley (version for Win-
dows 10; Elsevier) was used to remove duplicate studies. Two
members of the research team (J.F.L.-G. and D.V.-M.) con-
ducted the selection process independently and screened ev-
ery title and abstract to identify potentially relevant articles
to be reviewed in the full-text phase. A third researcher
(A.G.-H.) participated to resolve any discrepancies.

Data Items

The proportion of participants with disordered eating (ie, cut-
off point >2 on the SCOFF questionnaire) was extracted by 1 re-
searcher (D.V.-M.). Anotherresearcher (J.F.L.-G.) checked the data
foraccuracy. In case of a discrepancy between these 2 research-
ers, a third researcher (A.G.-H.) reviewed the information.

Risk of Bias Assessment

Information on the authors, affiliations, date, and source of
each study included in this review was hidden to avoid bias
in the assessment of the methodological quality of the ar-
ticles. Two researchers (D.V.-M. and J.F.L.-G.) independently
assessed therisk of study bias of the included studies. This as-
sessment was performed using a specific tool by Hoy et al*®
for prevalence studies. The tool consists of 10 items that ad-
dress both the external and internal validity of prevalence stud-
ies. Each item can be classified as yes (low risk) or no (high risk),
which equals 0 and 1 point, respectively. The overall risk of
study bias is deemed to be at low risk of bias, moderate risk of
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bias, or high risk of bias if the points scored are O to 3, 4 to 6,
or 7 to 9, respectively.

Outcome Measures

Proportion of disordered eating was computed based on the
raw numerators (ie, participants who scored >2 on SCOFF ques-
tionnaire) and denominators (ie, total sample) found among
the studies.

Synthesis Methods

Using RStudio software version 2022.07.2 + 576 (R Group for
Statistical Computing) with the meta package,?® a meta-
analysis of single proportions (ie, metaprop) was pooled by ap-
plying arandom-effects model that displayed the results as for-
est plots using the inverse variance method. The exact or
Clopper-Pearson method was used to establish 95% CIs for pro-
portion from the selected individual studies,?” and a Freeman-
Tukey double arcsine transformation was used to normalize
the results before calculating the pooled proportion.?® A con-
tinuity correction of 0.5 was used both to calculate indi-
vidual study results with confidence limits and to conduct
meta-analysis.

Heterogeneity between the included studies was deter-
mined by the I statistic and its P value. Small study effects and
publication bias were examined using the Doi plot and the Luis
Furuya-Kanamori index.?° No asymmetry, minor asymme-
try, or major asymmetry were considered with values of less
than -2, between -2 and -1, and more than -1, respectively.?®

Subgroup analyses were conducted by gender. Further-
more, random-effects meta-regression analyses using the
method of moments were estimated to independently assess
whether disordered eating differed by mean age or body mass
index (BMI) (both as continuous variables).

. |
Results

Study Selection

A total of 628 records were identified through database
searches (Figure 1). After screening for duplicates, gray litera-
ture, and other reasons, 302 records remained. Finally, 97 rec-
ords were obtained for full-text review. Of those studies, 67
were excluded for several reasons (eTable 2 in Supplement 1).
Two studies were included via other methods (ie, citation
searching). Finally, 32 studies, including 63181 participants,
were included in this systematic review, and all studies were
included in the meta-analysis.

Study Characteristics
The main characteristics of the 32 included studies are
summarized in the Table. Twenty-six of the studies were
Cross_seCtional,19,20,30,31,34,36,37,39,41746,48759 4 were
longitudinal,3?-3%-3>40 1 was a quasi-experimental study,*” and
1 was a randomized clinical trial.>® A total of 63181 partici-
pants (51.8% girls) aged 7 to 18 years were included in this
systematic review and meta-analysis.

According to gender, 22 studies reported the overall pro-
portion of children and adolescents with disordered eating in

JAMA Pediatrics Published online February 20,2023

© 2023 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwor k.com/ by Rosemarie Felder-Puig on 02/23/2023

E3


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapediatrics.2022.5848?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2022.5848
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapediatrics.2022.5848?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2022.5848
http://www.jamapediatrics.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2022.5848

E4

Research Original Investigation

Global Proportion of Disordered Eating in Children and Adolescents

Figure 1. PRISMA Flowchart

628 Records identified from database searching

2 |dentified from citation searching

274 Web of Science
192 SCOPUS
157 PubMed

5 Cochrane Library

326 Removed before screening
(duplicate records)

302 Screened

205 Excluded after reviewing title
and abstract

97 Assessed for eligibility

67 Excluded ‘
43 Agerange
9 Duplicated data
8 Proportion of disordered
eating not shown
6 SCOFF cutoff point different
than 22
1 Modified SCOFF questionnaire

32 Studies included in systematic review and

2 Assessed for eligibility ‘

—> 0 Excluded

meta-analysis

SCOFF indicates Sick, Control, One,
Fat, Food.

both girls and boys, and 2 studies included only 1 gender (ie,
only girls**%). The remaining 8 studies did not report pro-
portion segmented by gender. In terms of geographical re-
gions, 16 different countries were identified, including 21
Studies in Europe,IQ, 20, 30, 34-36, 40-43, 45, 46, 48-53, 56, 57, 59 5 ln
Asia,33-37:47:55,58 4 in North America,3:3%:4454 1 in South
America,>® and 1 in Africa.?® All the studies were conducted
with participants from only 1 country.

Risk of Study Bias

All studies were deemed to be at low risk of bias, presenting
scores ranging between O and 2 points (with the exception of
the study by Hicks et al,** which presented 3 points). The main
sources of bias were associated with the representativeness of
the analyzed Sample‘19,20, 30,31,35-39,41,44,46,47,50,52,54,55 A sum-
mary of the risk of bias scoring is shown in eTable 3 in Supple-
ment 1.

Results of Syntheses

Figure 2 shows that the overall proportion of children and ado-
lescents with disordered eating was 22.36% (95% CI, 18.84%-
26.09%; P < .001; n = 63181) (I? = 98.58%). The Luis Furuya-
Kanamori index for the Doi plot showed no asymmetry,
indicating no risk of publication bias (Luis Furuya-Kanamori
index = -0.58) (eFigure in Supplement 1).

Figure 3 depicts the subgroup analysis according to gen-
der. Girls were significantly more likely to report disordered
eating (30.03%; 95% CI, 25.61%-34.65%; n = 27 548) than boys
(16.98%; 95% CI, 13.46%-20.81%; n = 26 170) (P < .001).

The random-effects meta-regression models between pro-
portion of disordered eating and mean age or BMI are shown
in Figure 4. Disordered eating became more elevated with
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increasing age (B, 0.03; 95% CI, 0-0.06; P = .049) (Figure 4A)
and BMI (B, 0.03; 95% CI, 0.01-0.05; P < .001) (Figure 4B).

|
Discussion

To our knowledge, this is the first meta-analysis that has com-
prehensively examined the overall proportion of children and
adolescents with disordered eating in terms of gender, mean
age, and BMI. The main findings of this study are as follows:
(1) atotal of 14 856 of 63 181 children and adolescents (22.36%)
from 16 countries showed disordered eating; (2) the propor-
tion of children and adolescents with disordered eating was
significantly higher in girls than in boys; and (3) the propor-
tion of disordered eating among children and adolescents was
positively associated with mean age and BMI. These findings
can inform intervention priorities for disordered eating as a
global health initiative to prevent possible health problems
among young people,®° particularly in girls and young people
with higher BMI.

Our findings indicate that more than 1in 5 children and
adolescents presented with disordered eating. It is notewor-
thy that disordered eating and eating disorders are not simi-
lar because not all children and adolescents who reported dis-
ordered eating behaviors will necessarily be diagnosed with
an eating disorder."® However, disordered eating in childhood/
adolescence may predict outcomes associated with eating dis-
orders in early adulthood.!® For this reason, this high propor-
tion found is worrisome and call for urgent action to try to
address this situation. In 2019, 14 million people experienced
eating disorders including almost 3 million children and
adolescents.®! The behaviors related to eating disorders may
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Table. Characteristics of the Studies Included (N = 32)

Age, mean

Source Study design Total, No.  Girls, % (range), y BMI
Adelantado-Renau et al,>° 2018 Cross-sectional 261 47.1 13.9 (14-18) 20.3
Bean,>! 2019 Cross-sectional 3356 52.6 NA (14-18) NA
Berger et al,’® 2011 Cross-sectional 807 52.7 12.0(12) NA
Breton et al,32 2022 Longitudinal 1336 52.2 12.0(12) NA
Chia and Lee,> 2015 Longitudinal 137 40.1 12.7 (12-13) NA
Cohrdes et al,># 2019 Cross-sectional 13232 50.3 NA (11-17) NA
Esteban-Gonzalo et al,° 2014 Longitudinal 2077 50.6 14.7 (13-17) NA
Estecha-Querol et al,>® 2016 Cross-sectional 235 62.1 14.9 (13-18) 21.6
Feng and Abebe,3” 2017 Cross-sectional 389 48.8 15.1(12-18) NA
Galvio et al,>8 2022 Cluster randomized 5208 499 13.3(12-17) NA

clinical trial
Ghafouri et al,>° 2021 Cross-sectional 471 84.7 17.3 (15-18) 22.0
Giel et al,*° 2013 Longitudinal 41 48.8 13.7 (12-13) 313
Gmeiner and Warschburger,** Cross-sectional 1061 52.1 11.0(9-13) NA
2022
Griittner,*? 2018 Cross-sectional 1778 49.8 12.0 (12-13) NA
Herpertz-Dahlmann et al,*> 2008  Cross-sectional 1843 48.7 14.6 (11-17) NA
Hicks et al,** 2013 Cross-sectional 126 0 13.9 (12-17) NA
Horvéth et al,*> 2020 Cross-sectional 5205 50.8 16.6 (15-18) 21.7
Jauregui-Lobera et al,*® 2009 Cross-sectional 318 52.8 14.4 (12-18) 20.6
Leeetal,*” 2018 Quasi-experimental 169 50.9 12.3(11-12) 19.6
Lommi et al,*® 2020 Cross-sectional 339 54.6 11.9 (10-15) NA
Lépez-Gil et al,*° 2022 Cross-sectional 855 54.6 14.0 (12-17) 22.8
Monteagudo et al,>° 2013 Cross-sectional 9340 50.2 15.0 (14-18) NA
Muro-Sans et al,2° 2008 Cross-sectional 954 49.8 13.6 (11-17) NA
Nolan et al,”* 2022 Cross-sectional 1291 48.8 NA (11-19)? NA
Philipp et al,>2 2014 Cross-sectional 408 58.3 NA (10-18) NA
Pustiviek et al,>> 2019 Cross-sectional 583 46.8 16.0 (15-17) 26.5
Read,>* 2021 Cross-sectional 125 53.6 15.9 (7-18) NA
I‘?ungta and Kudpi,”> 2019 Cross-sectional 200 100 13.5 (14-17) 17.7 Abbreviations: BMI, body mass index
Sablatiirova et al,>® 2021 Cross-sectional 6867 50.1 13.5(11-16) NA (calculated as weight in kilograms
Stefanova et al,>” 2020 Cross-sectional 780 44.1 14.4 (11-15) 19.9 divided by height in meters squared).
Watson et al,*® 2015 Cross-sectional 259 100 12.3(12-17) 19.0 NA, not available.
Zeiler et al,>® 2016 Cross-sectional 3610 553 14.5 (10-18) NA " Only the sample between age 11 and

16 years (n = 811) was included.

lead to greater risk or damage to health, significant distress,
or significant impairment of functioning.®® Indeed, eating dis-
orders are among the most life-threatening psychiatric prob-
lems, and people with these conditions die 10 to 20 years
younger than the general population.®

Our findings also indicated that the proportion of chil-
dren and adolescents with disordered eating was higher in girls
than in boys. Although sex differences in disordered eating
seem to be relatively minor in adolescence,®? it is well known
that these disorders are more prevalent among girls.®® Con-
ventionally, studies have focused principally on the female sex,
but currently this is not considered as a female-specific mat-
ter. The reasons for sex disagreement in the prevalence are not
well known.®? It has been pointed out that disordered eating
is frequently unobserved among boys.®* Boys are presumed
to underreport the problem because of the societal percep-
tion that these disorders mostly affect girls®®> and because dis-
ordered eating has usually been thought by the general popu-
lation to be exclusive to girlsand women.®* Additionally, it has
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been noted that the current diagnostic criteria of eating
disorder? fail to detect disordered eating behaviors more com-
monly observed in boys than in girls, such as intensely engag-
ing in muscle mass and weight gain with the goal of improv-
ing body image satisfaction.®*

On the other hand, the proportion of young people with
disordered eating increased with increasing age. This finding
is in line with the scientific literature.®®-%® The age at onset
of eating disorders has classically been described in
adolescence.®® Adolescence represents a critical period for
the onset of eating disorders.®® Similarly, Swanson et al®”
found that the median age at onset of some eating disorders
(eg, anorexia nervosa, bulimia nervosa, binge eating disor-
der) ranged from 12.3 to 12.6 years in a US nationally repre-
sentative sample including 10123 adolescents. As the ana-
lyzed sample in the present systematic review and meta-
analysis ranged from age 7 to 18 years and only 3 studies
included only children (ie, aged 7-10 years), it seems to cor-
roborate these ages at onset.
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Figure 2. Meta-analysis of Proportion of Disordered Eating Among Children and Adolescents

Source Country Total % (95% CI)
Adelantado-Renau et al,30 2018  Spain 261 12.26 (8.54-16.87)
Bean,312019 us 3356 20.47(19.12-21.88)
Berger et al,19 2011 Germany 807 31.60 (28.40-34.93)
Breton et al,32 2022 Canada 1336 22.38(20.17-24.71)
Chia and Lee,33 2015 Singapore 137 45.99 (37.44-54.70)
Cohrdes et al,34 20192 Germany 6633 22.60(21.60-23.63)
Cohrdes et al,34 2019P Germany 6599  19.81(18.85-20.79)
Esteban-Gonzalo et al,35 2014 Spain 2077 29.56 (27.61-31.58)
Estecha-Querol et al,36 2016 Spain 235 21.70(16.61-27.53)
Feng and Abebe et al,37 2017 China 389 28.79 (24.34-33.57)
Galvao et al,38 2022 Brazil 5208 39.19 (37.86-40.53)
Ghafouri et al,39 2021 Saudi Arabia 471 45.86 (41.29-50.48)
Giel etal, 402013 Germany 41 41.46 (26.32-57.89)
Gmeiner and Warschburger,4 2022 Germany 1061  7.63(6.11-9.40)
Griittner,42 2018 Germany 1778  27.39(25.33-29.53)
Herpertz-Dahlmann et al,43 2008  Germany 1843  21.70(19.84-23.66)
Hicks et al,*4 2013 us 126 18.25(11.94-26.12)
Horvath et al,4> 2020 Hungary 5205  26.59(25.39-27.81)
Jauregui-Lobera et al, 46 2009 Spain 318 19.18 (15.00-23.95)
Lee etal,47 2018 South Korea 169 15.38(10.30-21.72)
Lommi et al,48 2020 Finland 339 10.03 (7.05-13.73)
Lépez-Gil et al,#9 2022 Spain 855 30.41(27.34-33.62)
Monteagudo et al,>0 2013 Spain 9340  25.27 (24.39-26.16)
Muro-Sans et al,20 2008 Spain 954 26.42 (23.64-29.34)
Nolan et al,51 2022 United Kingdom 811 14.80(12.42-17.43)
Philipp et al,52 2014 Austria 408 20.83(16.99-25.10)
Pustiviek et al,>3 2020 Slovenia 583 38.59 (34.62-42.68)
Read,>4 2021 us 125 5.60(2.28-11.20)
Rungta and Kudpi,>> 2019 India 200 10.50 (6.62-15.60)
Sablaturova et al,56 2021 Slovakia 6867 11.01(10.28-11.77)
Stefanova et al,>7 2020 Slovakia 780 26.67 (23.59-29.92)
Watson et al,58 2015 China 259 7.72(4.78-11.67)
Zeiler et al,>9 2016 Austria 3610  23.63(22.25-25.05)
Random-effects model 63181 22.36(18.84-26.09)

Heterogeneity: 12=98.58%; P<.001
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% (95% CI) b Data from KiGGS wave 2,
2014-2017.34

Importantly, we found that the proportion of children and
adolescents with disordered eating became more evaluated
with increasing BMI. In this sense, the proportion of disor-
dered eating is higher in young people with excess weight than
in their counterparts with normal weight.37:5%7° Young people
who have excess weight may follow disordered eating behav-
iors while attempting to lose body weight.” Therefore, it has
been described that young people with excess weight is the
population that appears to experience symptoms of disor-
dered eating most frequently (eg, unsupervised weight loss di-
eting may lead to eating disorder risk”?). Although most ado-
lescents who develop an eating disorder do not report prior
excess weight problems, some adolescents could misinter-
pret what eating healthy consists of and engage in unhealthy
behaviors (eg, skipping meals to generate a caloric deficit),
which could then lead to development of an eating disorder.”

The WHO’s Comprehensive Mental Health Action Plan
2013-2030 recognizes the essential role of mental health
in achieving health for all people, establishing some
objectives/priorities.®° For instance, among others, this plan
tries to strengthen information systems, evidence, and re-
search for mental health. In this sense, our systematic review

JAMA Pediatrics Published online February 20, 2023

and meta-analysis contributes to this aim by providing epide-
miological evidence on the current situation of disordered eat-
ing that, if undetected and untreated, can lead to eating dis-
orders with their harmful consequences for the individual,
the family, and society. Similarly, the high proportion of dis-
ordered eating found in this systematic review and meta-
analysis reinforce the importance of screening eating
disorders in primary care setting. This is in line with the rec-
ommendations by the American Academy of Pediatrics”* and
the American Academy of Child and Adolescent Psychiatry,”
which advise screening young people through longitudinal
height and weight monitoring and looking for symptoms of dis-
ordered eating. In this sense, the SCOFF questionnaire is
simple, memorable, and easy for applying and scoring,'® which
may be considered the first approach to identify the need for
amore detailed and specialized evaluation.?® However, posi-
tive results should be followed by further questioning, prior
to an automatic referral to mental health professionals.”®

Limitations
The present study has certain limitations that must be ac-

knowledged. First, only studies that analyzed disordered
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Figure 3. Meta-analysis of Proportion of Disordered Eating Among Children and Adolescents by Gender

Source Country Total % (95% Cl) Weight, %

Boys
Adelantado-Renau et al,30 2018  Spain 138 10.14 (5.66-16.44) —=— 4.2
Bean,312019 us 1591 12.76 (11.16-14.50) —=— 4.5
Berger et al,19 2011 Germany 382 25.13(20.86-29.79) —. 4.4
Chia and Lee,33 2015 Singapore 82 43.90 (32.96-55.30) . 4.0
Cohrdes et al,34 20192 Germany 3403  15.90(14.68-17.17) - 4.6
Cohrdes et al,34 2019 Germany 3174 12.10(10.98-13.28) L] 4.6
Esteban-Gonzalo et al, 3% 2014 Spain 1025 20.20(17.78-22.79) - 4.5
Estecha-Querol et al,36 2016 Spain 89 11.24 (5.52-19.69) —m 4.0
Feng and Abebe et al,37 2017 China 199 27.14(21.09-33.88) Com 43
Ghafouri et al,39 2021 Saudi Arabia 72 47.22 (35.33-59.35) — 3.9
Griittner,42 2018 Germany 893 21.84(19.17-24.69) - 4.5
Herpertz-Dahlmann et al,43 2008 Germany 945 14.39(12.21-16.79) - 4.5
Horvath et al,#5 2020 Hungary 2563  16.04 (14.64-17.51) - 4.6
Jauregui-Lobera et al, %6 2009 Spain 150 7.33(3.72-12.74) —-— 4.2
Leeetal,47 2018 South Korea 83 8.43 (3.46-16.61) - 4.0
Lépez-Gil et al,#9 2022 Spain 388 22.16(18.13-26.63) - 4.4
Monteagudo et al,>0 2013 Spain 4653  12.83(11.88-13.83) = 4.6
Muro-Sans et al,20 2008 Spain 479 17.54(14.24-21.24) - 4.5
Pustiviek et al,53 2020 Slovenia 310 24.84 (20.13-30.04) —— 4.4
Read,>4 2021 us 58 3.45(0.42-11.91) = 3.8
Sablattirova et al,6 2021 Slovakia 3423 7.80(6.92-8.75) 4.6
Stefanovd et al,57 2020 Slovakia 436 18.35(14.83-22.31) - 4.4
Zeiler et al,%9 2016 Austria 1634 14.63(12.95-16.43) - 4.5
Random-effects model 26170 16.98 (13.46-20.81) < 100
Heterogeneity: [2=95.03%; P<.01

Girls
Adelantado-Renau et al,30 2018  Spain 123 14.63 (8.91-22.14) — 3.8
Bean,312019 us 1765 27.42 (25.35-29.57) — 4.2
Berger etal,192011 Germany 425 37.41(32.80-42.20) . 4.1
Chia and Lee,33 2015 Singapore 55 49.09 (35.35-62.93) — 3.4
Cohrdes et al,34 20192 Germany 3230 29.69(28.12-31.30) —a— 4.2
Cohrdes et al,34 2019 Germany 3425  27.91(26.41-29.45) —. 4.2
Esteban-Gonzalo et al, 3% 2014 Spain 1052  38.69(35.73-41.71) e 4.1
Estecha-Querol et al,36 2016 Spain 146 28.08 (20.97-36.11) —— 3.9
Feng and Abebe et al,37 2017 China 190 30.53 (24.07-37.61) —— 3.9
Ghafouri et al,39 2021 Saudi Arabia 399 45.61 (40.65-50.64) — 4.1
Griittner,42 2018 Germany 885 33.45(30.34-36.66) —a 4.1
Herpertz-Dahlmann et al,43 2008 Germany 898 29.40 (26.43-32.50) o 4.1
Hicks et al,44 2013 us 126 18.25(11.94-26.12) —— 3.8
Horvath et al,45 2020 Hungary 2642 36.83(34.99-38.70) —a— 4.2
Jauregui-Lobera et al,46 2009 Spain 168 29.76 (22.96-37.29) . 3.9
Leeetal,?7 2018 South Korea 86 22.09(13.86-32.33) o 3.7
Lépez-Gil et al, 49 2022 Spain 467 37.26 (32.86-41.82) —— 4.1
Monteagudo et al,59 2013 Spain 4687 37.61(36.23-39.02) —a— 4.2
Muro-Sans et al,20 2008 Spain 475 35.37 (31.07-39.85) —. 4.1
Pustiviek et al,53 2020 Slovenia 273 54.21 (48.10-60.23) o 4.0
Read,>4 2021 us 67 7.46 (2.47-16.56) —— 3.6
Rungta and Kudpi,>> 2019 India 200 10.50 (6.62-15.60) — 4.0
Sablattirova et al,>6 2021 Slovakia 3444  14.20(13.05-15.41) —. 4.2
Stefanovd et al,57 2020 Slovakia 344 37.21(32.09-42.56) — 4.0
Zeiler et al,59 2016 Austria 1976  30.92(28.89-33.01) — 4.2
Random-effects model 27548 30.03 (25.61-34.65) R 100 a Data from KiGGS baseline,
Heterogeneity: 12=97.6%; P<.01 0 10 20 30 40 50 60 2003-2006.3*
Test for subgroup differences: x2=19.10; P<.001 % (95% Cl) b Data from KiGGS wave 2,

2014-2017.34

eating using the SCOFF questionnaire were included. This de-
cision is justified by the intention of homogenizing the pro-
portion of global proportion of children and adolescents with
disordered eating. In this sense, the SCOFF questionnaire is
the most widely used screening tool for eating disorders, has

jamapediatrics.com

been adapted and validated for its use in several languages,
seems to be highly effective as a screening tool, and has been
extensively used to raise the suspicion level of an eating dis-
order. Second, because of the cross-sectional nature of most
of the included studies, a causal relationship cannot be
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Figure 4. Meta-regression Analyses by Mean Age and Body Mass Index
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established. Third, due to the inclusion of binge eating disor-
der and other specified eating disorders in the DSM-5, there
is not enough evidence to support the use of SCOFF in pri-
mary care and community-based settings for screening all the
range of eating disorders. However, a meta-analysis by Kutz
etal'” concluded that the SCOFF is a useful and simple screen-
ing tool for the most prevalent eating disorders (ie, bulimia ner-
vosa, anorexia nervosa). Fourth, we included studies based on
self-report questionnaires to assess disordered eating, and con-
sequently, both social desirability and recall bias could

. |
Conclusions

The available evidence from 32 studies comprising large
samples from 16 countries showed that approximately 22% of
children and adolescents showed disordered eating accord-
ing to the SCOFF tool. The proportion of disordered eating was
further elevated among girls as well as with increasing age and
BMI. This high proportion is worrisome from a public health
perspective and highlights the need to implement strategies

influence the findings.
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