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Abstract

Purpose To summarize and describe the available knowledge on dermatological manifestation of eating disorders: anorexia
nervosa, bulimia nervosa, binge eating disorder and eating disorder not otherwise specified, diagnosed according to Diag-
nostic and Statistical Manual of Mental Disorders IV-TR and 5th edition.

Methods We searched in PubMed, Scopus and Web of Science databases from January 1, 1980 through May 1, 2020 for
papers in English language on the skin manifestation of eating disorders. Results were screened using the PRISMA tool.
Results The study yielded 207 results. According with PRISMA guidelines, 26 papers were included in the review. More
than 73% of screened papers (19/26) were case reports. Cross-sectional studies represented the 19.2% of screened papers
(5/26). Each eligible study has been screened and analyzed.

Conclusion Huge heterogeneity of skin signs of eating disorders were identified. The number of controlled studies avail-
able is very limited, and most papers of interest are case reports or narrative review articles. Larger, more methodologically

rigorous studies to evaluate the presence of dermatological issue in eating disorder patients are needed.
Level of evidence Level IV. Evidence obtained from multiple time series analysis such as case studies.

Keywords Dermatology - Eating disorders - Skin signs - Literature review

Introduction

According to the most recent edition of the Diagnostic and
Statistical Manual of Mental Disorder (DSM-5) eating dis-
orders (EDs) are characterized by a serious imbalance of
eating-related behaviour and body weight [1]. They are asso-
ciated to both physical and mental problems. It is known that
EDs have an extremely negative impact in terms of quality
of life and even mortality in people who suffer from them [2,
3]. Indeed, individuals who are affected by anorexia nervosa
(AN) and bulimia nervosa (BN) have significantly elevated
mortality rates, as well as people with other EDs (Binge Eat-
ing Disorder (BED) [4-7]. Patients with AN have the highest
mortality rate of any psychiatric disorder [6]. In a long-term
follow-up study on more than 5000 inpatients, standardized
mortality ratios were found to be of 5.35 for AN, 1.49 for
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BN, and 1.50 for BED [4]. Furthermore, it is important to
remark that EDs can threaten individual general health in
term of metabolic, autoimmune, autoinflammatory and der-
matologic disease due to the consequences of malnutrition
and/or overeating [7, 8].

Dermatologic implication of EDs have been mainly stud-
ied since the 1980s [9]; however, few studies exist on their
incidence and prevalence worldwide. In particular, Hoek
[10] reported that, in high-income countries, AN and BN
combined ranked as the 12th leading cause of disability
adjusted life years (DALYs) in females aged 15-19 years.
In a recent systematic review of studies from 2000 to 2018
[11] it was reported that the weighted mean of lifetime
prevalence for AN was 1.4% for women and 0.2% for men.
The lifetime prevalence of BN was 1.9% for women and
0.6% for men. Finally, regarding BED, the weighted mean of
lifetime prevalence was 2.8% for women and 1.0% for men.
The highest prevalence data are reported in adult population.
Moreover, EDs seem not to be limited to developed Western
countries, since also in Asia and in the developing Middle-
Eastern countries a high prevalence has been observed [11].
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Different editions of DSM over the years have described
several different diagnostic criteria to identify various mani-
festation of EDs. Specifically, the DSM-5 [1] classified eat-
ing disorders into a new cluster of diseases, named “feeding
and eating disorders”. This cluster includes: anorexia ner-
vosa (ICD10 F50.8), bulimia nervosa (ICD10 F50.2), binge
eating disorder (ICD10F50.4), pica (ICD 10 F50.8 -F98.3),
rumination disorder (ICD10 F98.2), avoidant/restrictive food
intake disorder, other specified feeding or eating disorder
(ICD 10 F50.8) and unspecified feeding or eating disorder
(ICD 10 F50.9) [12].

In patients with EDs, cutaneous manifestations may be
observed, due to the consequences of overeating or starva-
tion, vomiting, and abuse of drugs (such as laxatives and
diuretics) [13]. Indeed, dermatologic symptoms may help in
the early diagnosis of hidden EDs, since patients may lack
insight into their EDs or they are embarrassed to reveal their
dysregulated eating pattern or cannot face their symptoms
[9]. In fact, it seems to be more frequent for ED’s patients to
contact a health specialist for treatment of their skin prob-
lems rather than for their eating behaviour problems [14].
This seemingly happens, because patients lean towards
avoiding ED’s treatment and, at the same time, they tend
to have an overemphasized distorted self-perception of skin
appearance [9].

Although dermatological correlates of EDs are known in
clinical practice, few studies on this association are available
in the scientific literature. The primary aim of this study was
to perform a review of studies on dermatological diseases
which may appear as comorbidities with AN, BN, BED and
eating disorder not otherwise specified (EDNOS) or other
specified/unspecified feeding or eating disorder.

Methods
Identification and selection of studies

Three search strategies have been used to systematically col-
lect studies of dermatology correlates of ED on three differ-
ent databases, i.e., PubMed, Scopus and Web of Science.
The search was conducted in May 2020, using the follow-
ing key terms in title, abstract and keyword (or “topic” for
Word of Science database) of the paper: (1) (eating disor-
der) AND (dermatology); (2) (binge eating disorder) AND
(dermatology); (3) (“anorexia nervosa”; “bulimia nervosa”)
AND (dermatology). Inclusion criteria for our analysis were
as follows: (1) peer-reviewed and published article in Eng-
lish language from 1980 to 2020. This lower limit was set,
because the correlation between EDs and dermopathies have
been mainly studied since the 1980s [9]. The upper limit was
set in May 2020; (2) human adolescent and adult popula-
tion sample (age 14 or older); (3) case reports, observational
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studies, unrandomized and randomized controlled trials; (4)
presence of dermatological assessment by a specialist; (5)
diagnosis of ED done by a psychiatrist; and (6) presence
of dermatological outcome (specified if symptoms or syn-
dromes) related to EDs. Reasons for exclusion were: (1)
review articles. These criteria have been selected to capture
as many studies as possible. Studies were considered eligi-
ble if published in English, human sample, and if they had
been peer-reviewed for publishing. A hand-search has been
performed to find additional relevant studies from articles
reference lists. Additional studies were selected accord-
ing to inclusion and exclusion criteria used in this work.
Finally, duplicate papers from different databases have been
removed. Each eligible research has been classified using
a standardized coding procedure (see coding section) and
is summarized in Table 1. The detailed information about
study selection process is provided in the PRISMA flow dia-
gram (Fig. 1).

Coding

A standardized data coding form was developed to extract
the following information from each study: (a) authors and
publication year; (b) study design; (c) characteristics of the
study sample (age, size); (d) ED diagnosis; (e) dermatologi-
cal outcomes of interest.

Results

A total of 207 results have been retrieved. Of them, 118
have been excluded, because not relevant or not in English,
42 were duplicates, thus 47 studies have been selected for
further evaluation. For four of them the full paper was not
available, and 17 review papers were excluded. The current
review is thus based on 26 studies. Each research article was
read and analyzed by at least two members of the research
team to be included or not in the review. The Preferred
Reporting Items for Systematic Reviews and Meta-analyses
(PRSIMA) [15] flow diagram is provided for this study, to
improve transparency in the selection process of papers and
describe in summary the process of selection (Figure A).
Psychiatric diagnosis of EDs has been assessed contextually
with the dermatological examination in few studies, thus, we
also considered studies in which the ED had been previously
evaluated. The 26 studies are summarized in Table 1.

In our review, more than 73% of screened papers (19/26)
were case reports, with a total of 35 patients. These relate
almost entirely to AN (restrictive type or purging type).
As far as we know, dermatological correlates of BN, BED
and EDNOS have never been studied separately. Cross-
sectional studies represented the 19.2% of screened papers
(5/26), with a total of 368 participants. We found only two
cross sectional studies with control group with a total of



869

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2022) 27:867-879

116-01¢
“(€)y€1 ‘A3ojoreWIIa JO [RUINO[ YST
-J1Ig 9YJ, "BSOAISU BIXaIou® Ul snynid

smyrmnad 6] =93V paziferauan) (9661) "I, ‘epewey
910A9s ‘arey o3nuey (s1sodntadAH NV =N Hodaoy ase) [ ‘ouoy “N ‘ojowrweg S ‘ryongrue] S
SH3Ip pue S9[OS
[e3sIp 9y} Jo suors9 aanernddns
‘s1sorurad tarey Apoq oy1[-o3nue|
‘s1soyesodradAy tured pue smumid X"€90009 +661°0LY[-STST'/TTTT
JOOJ ‘UTYS 9} JO SI[NOBW SNOJeux '01/310°10p//:5dNYy/310°10p//:5dNY
-oU3AIe funys onojedise ‘eroodore '6—1 ‘(1)L L ‘ASojorewrop orerpad
ASNJJIP $399J puUB SpuRY ‘ONOURAD “BSOAIU BIXQIOUR (JIM UONBIOOSSE Ul
CRIULIOPOUQ)OIRD SAP[ONUY PALILOS 9 17=908Vy UBQlN  SIsotuIdd ‘($661) ‘I [ ‘S[oM-IuBID %
‘PIsNO[ed 'S[IRU pue Jrey Sy NV ¢=N Modoy ase) 'V ‘OsoUB[IAL “[ ‘A OUIOY “d "M “NUM 4
X#r090Q 1661°€ET1TSIET /TTTT01T
/310°10p//:5dNY "7L~TL “(1)STT ‘450701
-BULId(] JO [BUINO[ YSNLIg A, "IOpIO
SK ] =o3e uBdJ\ -SIp Juned ue Yym juaned e ur vide[od
e1e[[od (40 aord) NV =N 1odoy ase) "(1661) 19 “Poisod % “d "1 ‘PPOL €
9LST€TT ‘AN 96MS6Y (8)€S “dutd
ured pue p[oo Aq pauasIiom -IPIIAl JO K32100§ [eAOY ) JO [BUINO[
s1o3uy jo Surams ‘uouswouayd “SUIR[Q[IYO JOSUIUISIOM PUB UOUIWOU
s pneukey ‘eryoAuored oruoIyd pue -oyd s pneukey pue sisoue£oo1oe jo
ewoy)A10 [en3untiad (s90) pue spuey JASUO ‘SINJe9J PIO[EIAWOIOR Y)IM PIje
JO JuoWIASIR[US {UOIIBINO[OISIP SA G'0g =93 UBJJA]  -IO0SSB BSOAIAU BIXAIOUY “(0661) N 'd
193uy ‘syreu orydonsAp ‘surejqryd NV 7z=Nodayf ase)  ‘pmo X D ‘[ ‘UBWIAIO “H ‘TN ‘UNSMY T
Xy
9009¥'0661°09600%+1 [/1111°01/310
1op//:5dny 716 (D1€ “A30[0rewieg
JO [ewIno[ uBISE[RNSNY Y], "BSOAIU
BULISPOIIX SA Gg=98Vy UBJJAl  BIXAIOUR UI SANI[BRULIOUQE SNOJULIND)
‘stsoyorntadAy cuoneyuswSidiadAy 1 =N Apmis [eomur) (0661) TN TEBM 2 “Id ‘WIAO],
unys ‘snneurap ‘eroadore ‘ouoy NV [BUONI3S SSOID) -uag “f ‘N ‘euueH “JA "D ‘UBWYSIRIA I
a8y (®)
(©) uBd ‘(N) 9IS (9) (K[rearSojouory)) AIA 10
JSQIQJUI JO SQWI0JINO [BIISO[0JBULIS(] (p) stsouserq qg Apmssjo odAT, (qQ) 1O pue <ep Surysiqnd ‘opn ‘sroyiny N

SOIPN}S PAJOI[AS INOQE UOTIRULIOJUT PI[TEId( | d|geL

pringer

a's


https://doi.org/10.1111/j.14400960.1990.tb00642.x
https://doi.org/10.1111/j.14400960.1990.tb00642.x
https://doi.org/10.1111/j.14400960.1990.tb00642.x
https://doi.org/10.1111/j.13652133.1991.tb06044.x
https://doi.org/10.1111/j.13652133.1991.tb06044.x
https://doi.org/https://doi.org/10.1111/j.1525-1470.1994.tb00063.x
https://doi.org/https://doi.org/10.1111/j.1525-1470.1994.tb00063.x

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2022) 27:867-879

870

BULIOPOUD)OIED (S[ASSOA AUT) [e1O
-gradns ‘unys SurdSes ‘uonejuowdid
-1odAy Ayojed ‘ssouy3noiserodadrey

X¢6C0°100¢

"€E1TS9ET [/9%01°01/810°10p//:8dNY
+ ¢z =dnoi3 sjuened CTT1-011 ‘(1)SH1 ‘AJo[0jeurId( jo [eu

Jo 93¢ ueo\ (y¢ =N dnois [o1nuod) -Io[ YsSnIIg "S[ONUOD [EIIUI[O-UOU pue

(zg  siopiosip Sumes Yy sjuanjed Suowre
=N dnoi3 sjuorjed Qouereadde urys yym uonoejsnessiq

{SOPULIMAULYSI[YOATJ SISOIIXUDS ad [BLL], PO[[OIUOD) PIZIUOPUERY (1002) ) 'V ‘eadnn 2 “vy ]\ ‘eadnn ]
SIIIBULIOP JIDYLI0GIS
£031119ul [BISIPIAIUL {SISOIAX SN
-JIp ‘eruLIopou)oIed ‘Broadofe ‘oude
'SONQH ‘uSTs S, [[ossny ‘arey
anbedo ‘e13eydoyoAuo ‘oiniour ey
-131pIojul Ss1soyornIadAy snrewIop
O19Y1I10qas puey pue [ennoej on3uoy
pareidedap ‘uorsors [oweua [}
-U9p ‘eULIOPOUR)OIRD oryyde
‘SnIIoYo tensue ‘eradofe ‘oude X'72600°000C°C9c-S9¢1
Nd “T19%01°01/310°10p//:8dNY "€SE-8H€
quoe A[iely [en3unisnneuLIop “(6)6€ ‘A30[01RULId(] JO [RUINO[ [RUOT
O19Y110qQs ¢USIS S [[osSyY ‘BIZIYOS -BUIU] "sIopIosIp Sunes yim syuaned
-oyoAuo ‘er3eydoyoAuo ‘orniayur (0Z UI SUOTJBISJIUBW SNOJULIND JO
[enSipioul ‘asourdnuey SISOYoLn 0S°L1 =93e ueow dnoi3 SONAH Q0udeAd1d (0007) 'V ‘PJOOSOM
-1odAY ‘sTmeWISp puey (SHNEULIOP 9,81 =9Fe ueow dno13 Ng “IN ‘ofeg ‘Y ‘seeH D ‘sidor v
rennoej soeyiyde an3uoy paje| G¢'81 =9o3e ueow dnoi3 Ny ‘YOPIOIN D ‘ossng “JN ‘Blreqq <IN
-idedop sniroyd remsue ‘eroadore 00C=N Apmis oanoads  ‘urreaeg ‘- ‘euouwrre)) “JA ‘9s9zzniqqy
NV SONJH ‘NV ‘N9 -01d pue 9sIoASURT) ‘[RUOTIBAIISqQ “V ‘o1qed 2 “JN ‘0IRAQ[Y Y ‘OLIO[D) L
SISOIOX
unys ‘wsryderSowIap AIYMm ‘eru
-ewo[[royoLy ey AIp Jpds ¢s1eos
paonpul-J[9s ¢s1eds pojuowdid (oerydo
-932d ¢srsorurad ‘ewrapa [eroydrrad
‘Surroms pnored ‘ereydoyoLuo X'72000°6661
{SUOISOID PUBY ‘QUIE PIAJBLIOIXD ‘0LY1STST /9301 01/310°10p//:5dNYy
‘SuLIR pue uswopqe dy) uo SIsoyo 16-06 (2)91 ‘A3o[0reWId( JLNeIpad
-1n1odAy 10unsIp $Yoeq Y3 UO SIS *90UISI[OPE PUB POOYP[IYD JO BSOAIIU
-oyornIadAy asnyIp ‘wniangye asny BIWI[NQ PUB BIXdIOUR UI SSUIpUL
-JIP {339) PaABIap ‘BUWLIOPOUIIOILD 1'ST =928V ueo|y o13o103ewI(J (6661) 'V ‘ONuIBA
{(Spuey)SIRISSASN[[BD S[IRUINLIq (e=N9g 2 “q "D ‘NOIL D IzZIMIM ‘9 H
‘ewazod ordoge ‘sisayerp ordoje LT=NV) Apnis [eoruro ‘ooQ1g “H ‘wwey ‘A ‘dweyudrory
$8)JORJO)IR SIIIBULIOP SISOUBADOIOY N4 ‘NV [BUOT)O3S-SSOIO “PA[[ONUOI-UON “A D ueyd-aned “H N 1 9zZ[nydS 9
v (®)
(©) uBdy ‘(N) 9IS (9) (K[rearSojouory)) AIA 10
1SQIQJUL JO SOWIOOINO [BIISO[0JeWLId (p) ssouserq qg Apmsjo odAT, (qQ) 1O pue 2ep Surysiqnd ‘opn ‘sroyiny N

(ponunuoo) | sjqey

b
)
)
5
et
|9
A
&l


https://doi.org/10.1046/j.15251470.1999.00022.x
https://doi.org/10.1046/j.15251470.1999.00022.x
https://doi.org/10.1046/j.1365-4362.2000.00924.x
https://doi.org/10.1046/j.1365-4362.2000.00924.x
https://doi.org/10.1046/j.13652133.2001.04292.x
https://doi.org/10.1046/j.13652133.2001.04292.x

871

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2022) 27:867-879

SISOI9X
dI pue UD[S 9I9AdS ‘WNIANYJS IOAIS
{SULIBAIOJ UO SUINg 91918810 0}
anp s1eods ‘sisA[ojAwrrad ¢s1soyorn
-1odAy ‘oude o1sAd ‘sisoueko01oy
sjurof ea3uereydod
-TeoR)OW JY) J9A0 so[msnd $)a9) pue
spuey uo unsiq [nyured ‘spuey
uo Funsnio pue uonejyuswsidop
padyIew ‘uonjewrenbsop ‘SIsoyewIdq

eroadore prru ¢stsorox diy ‘endind
‘oesuo)sIp aerns cuonejuowIidiodAHq

SOIeWo)s uon

-ewrenbsop pue uonejuowSidiodAy

Jy31ys ¢suondnie onumid ¢Ayranisuos
-ojoyd ‘ei3eqrod <snisso[3 ‘ewoylAig

suor3ai eiqiaid pue Arefrxe

oy ur aSeyrIowaey Je[norjojrod

‘eoIe JEAINA OU) UI UOTRIORW YIIM

S991s9A AYsnp o[dnnu ‘soueIqUIAW

Snoonw [elo pue eale Jeioriad ‘sajos

‘swired ‘s193uy uo suorsors ‘erserd
-10d Ay wrroyiserrosd ‘payuswSidod Ay

QesuQ)ISIp QBLNS USIS S [0S

-smy ‘3urpeay punom ood sagueyd

[reu ‘ewsepow ‘uonejuowdidrodAy

UDyS ‘WNIANgJe Irey SnIArsurs

‘smrnad paziferouas (snneuLop

rennoej <sisoyorntadAy asnyip
{BUWLIOPOUIIOIRD (SISOUBADOIOR (QUIY

NV

NV

(Srew 1) NV

NV

(ad£y SurSmd) NV

(sedKy
SurSind pue 9 AnoInSAT) NV

7 =928V uea\
7 =N 1oda1 ase)

h=93y
7 =N Moday 9se)

Gz =93y uBoN
V=N
dn-morjoj 910doy ase) reorur))

V=N
j10d01 958 JO MOTASY

Lg=93Y
[ =N Moday 9se)

9'¢7 =03y UBSN
=N Apnis [eOTUT[O PI[[OIIUOIUON

X'SyL10°S00T0ETT-S9ET /TTTT
"01/810°10p//:sdNY "0SE—61€ “(1)0€

‘joreuro dxg UI[D "BSOAISU BIXJIOUE

ur I1ey pA)sIm] Jo adudfeaard Mo

"(S002) W ‘puER[enD % “H ‘OlZURA

“d ‘oquio[o) “V ‘Iysiog Y ‘erunng
X£8L10°S00CT

"0€TT—S9ET [T 1T°01/310° 10p//:8dNY

06£-88¢ ‘(1)0g ‘Torewsaq dxg ur)

"UIYS AY) PUE SAIOUSOYOP [BUOHINNN

(S007) 'V ‘WAsIof 29 “V ‘PleuooeN
€89C1001€0SS

S1000/0801°01/310'10p//:8dNY S9M 9t

(9)€8 ‘BOIS0[00IOUIA-OJRULISP BIOY

*§9SeD INOJ ‘BSOAIAU BIXAIOoUR dlell Ul

suorneIsafruew snoduein)) (€00z7) W

‘Ipueens) 29 “F ‘OJRZUBIA Y ‘BIWUNDS

€9ILLLTT
‘AN S8T-08T ‘()8 donnaderay,
[eS1UI]D) JO [BUINO[ Y :MIIASY dUID
-IPAIAl PATIRUI)[Y “QINJEINI] Y} JO

MITAL Oﬁmavum%m B BSOAIAU eIX2I0U®R

Jo uoneorjdwod A1epuodas el e aq
Kew ei3e[[od "(¢007) "d ‘[ ‘Asnoig

§S9T 1788 euwel
/T001°01/310°10p//:8dNY 9697-SS9T
“(12)88C ‘VINV[ "BSOAISU BIX3IOUR

1M pajerdosse edryjedorouo snnew

~IopOIdY *(Z0OT) "D ‘SIRIESIO) % “°f
g omeSuIp “ ‘eIoAdg “IN "D SHINQ

6LL1S0000/6S11°01/310'10p

/1:5d0Y L1€-11€ (P)€0T ‘(PuelrozImg
‘Joseq) A30[0)BWLId(] "BSOAIOU BIXQIOUR

ur susts unys ‘(1002) ‘W ‘pueens %

“q ‘oyezuey “H ‘DIOIBA Y ‘erunng

4!

€l

cl

I

01

(©)

1SQIQJUL JO SOWOOINO [BIIS0[0JeWLId

(p) stsouderq qd

a3y

uedIA ‘(N 971§ ()
Apmsjo od£T, (q)

®
(A[rear1Sojouory)) AN 1o

104 pue yep Surystgnd ‘opn ‘szoyiny

N

(ponunuoo) | sjqey

pringer

a's


https://doi.org/10.1159/000051779
https://doi.org/10.1159/000051779
https://doi.org/10.1001/jama.288.21.2655
https://doi.org/10.1001/jama.288.21.2655
https://doi.org/10.1080/00015550310012683
https://doi.org/10.1080/00015550310012683
https://doi.org/10.111l/j.1365–2230.2005.01787.x
https://doi.org/10.111l/j.1365–2230.2005.01787.x
https://doi.org/10.1111/j.1365-2230.2005.01745.x
https://doi.org/10.1111/j.1365-2230.2005.01745.x

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2022) 27:867-879

872

spuey Jo 10adse [esiop
) UO SuoIsa| ‘audI qe ewoyIAIg

eindind {stsojeroy

-1odAy repnorfjoyirad (AydonsAp Irey

einding

SISBLIOSJ

eo1y1edOINUS SHIEWISPOIOY

urys 9y} jo uondnio
Te[noew ‘ysel AJeds {Snojewozog

NV

NV

NV

SONd4 ‘add

NV

ad£) Suidind NV

91 =9a3e uBo\
€ =N 1oday ase)

€€ ¢ =2a8e ueol
€ =N 1oday ase)

1 =93y
[ =N 1oday] ase)

1L°LE =93k uealy
001 =N [eln pajjon
-U0D ‘PIZIWOPUERI ‘[BUOIIIIS-SSOID)

LE=93Y
[ =N Moday ase)

LT=98Y
[ =N yoday] ase)

0LLTT=Pd/TTTT 01
/330°10p//:8dNY OGT-6110 “(2)EE ‘103
-BWLIQ(J JRIPOJ "BSOAIOU BIXAIOUR [)IM
SHI3 22113 uI QU1 qB eWIPAIF "(9107)
MV BASNST, % “A ‘soziunorey g
‘e[oARZ], Y ‘sequiesiey D) ‘TIOIUISSaq
66'S10TU2fo/8€01°01/310'10p
1:sd0Y LLOT 9LOT (6)69 ‘UonLunnN
211 JO [puinof unadoansy “IseasIp
POIBWINSAIIPUN UR :AAINIS IQAS
“(S102) A *uodejeq 2% “ ‘ol[eS
-juowne)§ ¢ ‘Xneassnoy “JN ‘9ILa31g
“q ‘aded D “1renboog “JA ‘InasseaeAd]

EPSIH1 fewd/c081°01
/310 10p//:sdny 16 (81)L8T ‘few)

"BSOAIQU BIXQIOUR )ImAO0q e ur eindind

are[nonal asnPI “(S10T) [ ZOpUuBUID]
SOIRUY 2P ‘0IoUAW[0)) ‘OpLLIBD)
S9T¥TS AIDD/LYTT 01/310
“10p//:sdny "¢ 1-6€1 v ‘ASoorewntaqy
[euonesnsaAU] pue d1QWS0)) ‘[l
‘Apnys Areurwarpard e Jo s)nsoy
(swaned siserrosd ur awoIpuAs orjoq
-ejow Auedwoooe SIOPIOSIP Fured
o *(1107) "k ‘seyun[y % “( ‘nj3ore;
-pysnwreIey ) ‘UIpAy Yy ‘Teunynony]
“g sy “L "D ‘PIrwe( T ‘Aeun)y
X'6€800°010C'8E18-9¥¢€1
i or/3ioop/:sdny 67.-92L
{(8)L¢ ‘A3o[0jemI( JO [RUINO[ Y],
"BSOAJOU BIXQIOUR (IM eoryjedoroud
SINEWLIOPOIOY (010T) "S™ ‘UnS %
S A “UOSL AN [ 9T I L Wy
“M T Yord S [ “Suey “I S ‘wry
X'GLy20'L00T 0E€CTT-S9¢1
‘fnrrror/3iotop/:sdny L5959
“(9)z¢ ‘A3oj0jemro [eIuswILIRdXH
puUE [BOIUI[)) "OUIZ YUIY) :YSeI B pue
uontnueiA |(L002) "9l ‘YorD ¥ “d
‘eudpremeunsewrey “d 'V ‘UOISUIA
“y ‘oftAR[)-UNIRIN T AL D ‘S10qOY

0¢

61

81

L1

91

SI

®

1SQIQJUL JO SOWIOOINO [BIISO[0JeWLId

(p) stsouderq a4

a3y

uedIq ‘(N 9718 ()
Apmsjo od£T, (q)

(e)
(£1rear3ojouory)) AIAL 1o
10Q pue ayep Surystiqnd ‘o ‘sioyiny

N

(ponunuoo) | sjqey

b
)
)
5
et
|9
A
&l


https://doi.org/10.111l/j.1365-2230.2007.02475.x
https://doi.org/10.111l/j.1365-2230.2007.02475.x
https://doi.org/10.1111/j.1346-8138.2010.00835.x
https://doi.org/10.1111/j.1346-8138.2010.00835.x
https://doi.org/10.2147/CCID.S24165
https://doi.org/10.2147/CCID.S24165
https://doi.org/10.1503/cmaj.141543
https://doi.org/10.1503/cmaj.141543
https://doi.org/10.1038/ejcn.2015.99
https://doi.org/10.1038/ejcn.2015.99
https://doi.org/10.1111/pde.12770
https://doi.org/10.1111/pde.12770

873

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2022) 27:867-879

s[reu 1a5uy [re jo Surqqnyo [eryeIg

esojuow3id ormnig

erreonn {(ewaylA1o onumnad Ajpriwu
£q papunoiins SUIoMms [e1uad) ysel
‘udroms sdIf pue SpI[oAd ‘BWIPAOISUY

snneurop ordory

(osnge 2AnEXE[ JO SWO)
-dwiAs pue Y31 aymIopun) qq

9¢ =33y
[ =N Ma1Ad1+110dor 9se)

L1=38Y
NV [ =N 1oday] ase)
91 =93y

(od£y 938 and/a3u1q) NV [ =N Moday ase)

GG =o3e ueoy
6CCI=N

(uonoppy pood) 0 ApmS [euIpnyISuoT [eUONEAINSAO

#-9€20-610-LEEOYS/9811°01/310°T0p
/7:sdny (9 *d ¢z JoA) s1opiosip Sunes
JO [eUINO( U] "2INJBINI[ AY) JO MIIAI

pue 110dax aseo :asnqe aAnjEXE] Ul Surq

-qnpo [1eN "(6107) 'A'S 1980y % A
'S ‘g “d ‘uosppIqg “V 0 ‘UoIrRy)

€€0°20'810C'drel /9101

"01/310'10p//:5dNY TET-TBET “(#)9

90moeId U "‘A3o[ounwrwiy [BIIUID)

pue A319[[y Jo [euInof ayJ, A3V

Poo,] JoJ pasnjuo)) uondnig [erreonin

‘Ayo] uy :esojuawdig o3rmid (8107)

FUARLIUREY s B BT G SO §
‘Fueny) 1 ‘K110D) [ ‘Uep “J ‘Tironde)

Y1STTI83/2001°01

/310°10p//:8dNY (678~ g "dd ‘g onss]

‘61 'TOA) SI9pIOSIp Sunes jo [eurnol

[euonjeuINU] 9YJ, U “Judned eSoAIOU
erxaIoue ue ur urdind pue Surduiq

Aq paonpul ewWApa0ISUL PUE BLIEONIN
Jo uondnig (9107) d ‘UAIS % Y

‘goowog N ‘UIAdT-uowsy [, ‘T ‘Iozje]

£0090910 d1ell/9101°01/310'10p
J1:5d0y 19 LKTT-9%C T “(9) @onould
uy :A3ojounwwu] [eorur[) pue A3y
JO [eUINO( AU ], "USWOM S[) UI Uon

-0Ippe POOJ Y)IM PIJBIOOSSE I SUOT)

-1puod o1dory "(9107) V'V ‘TYsInQ
29V "D “If oSrewe) “[ Y IR “L,
179 ‘oud “O-'M T "N 'V ‘1onig

YT

€C

T

1C

(©)

1SQIQJUL JO SOWOOINO [BIIS0[0JeWLId

a3y
uedIA ‘(N 971§ ()

(p) stsouderq qd Apmsyo od£, (q)

(e)
(£1redr3ojouory)) AIAL 1o
10Q pue ayep Surystiqnd ‘o ‘sioyiny

N

(ponunuoo) | sjqey

pringer

a's


https://doi.org/10.1016/j.jaip.2016.06.007
https://doi.org/10.1016/j.jaip.2016.06.007
https://doi.org/10.1002/eat.22514
https://doi.org/10.1002/eat.22514
https://doi.org/10.1016/j.jaip.2018.02.033
https://doi.org/10.1016/j.jaip.2018.02.033
https://doi.org/10.1186/s40337-019-0236-4
https://doi.org/10.1186/s40337-019-0236-4

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2022) 27:867-879

874

payoadg aSIMISYIQ 10N Jopiosi Suneq SONJH ‘IopIosip Sunes aSuiq 74 ‘A11s9qo gO ‘BSOAIU BIWINQ N ‘BSOAISU BIXIOUE NV

sornded reryooiad rernor|

T20°20°020T wiredyopel /9101

"01/310° 10p//:8dNY "029-819 (+)L9
‘YI[BOH JUIISI[OPY JO [RUWINO[ "BSOAIU
RIXAIOUR UM J[RUIQJ JUIISI[OPR UL Ul
uoneordwods [euoninnu pajoadxaun ue

-Toyurad pojuowSrdradAy ordnmnu 91 =923y :AAmOS (0702 M ' ‘uewziey 3 “
‘uQuwIopqe dY) Uo SITRY MIIOSYIOD) NV [ =N 1oday ose) ‘UIISUIOA “{ ‘TueIyeq [ ‘@9[[eART-AOY 97
Apoq soym
) Jo sIsoIax ‘unys oY) Je suryoid £q
Pasned BwNRI) PAdNpPUI-J[3s 01 anp
Sureos pue suorsord [ews ¢smyunid
unys 219A9S ¢U3Is s, [[ossny ‘on3uo}
) JO 2JBJINS [BSIOP A} UO JUAWIPIS
ayym pue onbed aqesourar ‘Furjeod €L0SOLT-0%00-8/$S0T°01/310'10p
up[s JIOUIW PuB BWAYIAID [BIOR] (ST} //:sdny "681-081 “(1¥1 ‘Ansnus( jo
-JRUWLISP SATIRI[OJXd SOIIOYD iSpuRy [eunor ueadoing ‘suonesrdwos [e1o
)oq se [[om se eare [en3untrod pue [eds130[0jeulIdp :soposide Sunruoa
pue syurof [eaSueeydiojur [eIsIp jo )M BSOAISU BIXaIOUY *(0Z0T) 'd ‘Zo1
Unys oY) UIyirm pazIfedo[ ewapao -MOIQUA[ 2 Y ‘uardo[S “IN ‘ZIe[Sopm
pue BWIOYIAIS PAIIPIOQ $SUOTSI[ Sezniu( “JA T0JeMN -ZOIMIZSA],
snojewayAro—orydone ‘snneuLop 99°1] =a3e UBIIN “N ‘OrewS “JN ‘BzsInf-[0ZoJN 'Y
ordoge ‘eroadore ¢ssoupjoo eIy od£y Swidind Ny € =N 10day ase) [eorur[)  “BSUISQ 'V ‘ZoImaryngg g ‘eysuizsed ST
v (®)
(©) uBd ‘(N) 9IS (9) (K1rearSojouory)) AIA 10
1SQIQJUL JO SOWOOINO [BIIS0[0JeWLID (p) stsouserq a9 Apmsjo odAT, (qQ) 1O pue 2ep Surysiqnd ‘opn ‘sioyiny N

(ponunuoo) | sjqey

b
)
)
5
et
|9
A
&l


https://doi.org/10.1055/s-0040-1705073
https://doi.org/10.1055/s-0040-1705073
https://doi.org/10.1016/j.jadohealth.2020.02.022
https://doi.org/10.1016/j.jadohealth.2020.02.022

Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity (2022) 27:867-879 875

63 participants assigned to the experimental group and 103
participants assigned to the control group. The study by
Gupta and Gupta [16] investigated dermatological condi-
tion and dissatisfaction with the appearance of the skin in
32 ED’s patients compared with 34 non-clinical controls.
The 32 EDs participants had AN and/or BN, according to
the diagnostic criteria of DSM-III, the 34 participants of
the control group, where randomly selected with random
digit dialing technique. Authors found that the women with
EDs had significantly higher scores on the scales measur-
ing weight-related body image psychopathology and higher
levels of dissatisfaction about their skin appearance than
non-clinical controls. Therefore, authors suggests that ED’s
patient with greater dissatisfaction and skin appearance who
seek a dermatological consultation may have a higher level
of psychopathology and more medical complications, which
also increase pari passu with disordered eating behaviours
[16]. The second study by Altunay et al. [17] investigated
the presence of EDs in 100 psoriasis patients with and with-
out metabolic syndrome. ED’s assessment was conducted
using the Eating Attitude Test (EAT-26) [18] and through a
psychiatric interview. EAT scores were suggestive of clini-
cal ED in 7% of patients. Authors also reported that four of
31(12.9%) patients with metabolic syndrome and psoriasis
and three of 69 (4.3%) psoriatic patients without metabolic
syndrome had ED. One observational study only on obese
people by Drucker et al. [19] was screened. Authors studied
the association between atopic conditions like atopic derma-
titis, food allergy, hay fever and asthma and food addiction
(FA) in a sample of obese people. The construct of FA was
conceptualized as a chronic relapsing eating problem caused
by several factors that increase craving for hyperpalatable
food or food-related substances, leading to a state of high
pleasure, energy or excitement [19-21]. The link between
food addiction and BED is controversial: in fact, despite
multiple similarities, the construct of FA does not entirely
overlap BED clinical features [22] FA is not currently recog-
nized within the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5) [1]. However, increasing data in litera-
ture seem to confirm the existence of this pathological eating
pattern [23, 24]. Drucker et al. [19] found that in a sample
of 76,325 participants included, 6339 (8.3%) met criteria for
FA. In addition, 11.9% of subjects who met FA criteria had
atopic dermatitis and 10.7% had food allergy. In the group
without FA, 10% also had atopic dermatitis and 8.3% had
food allergy. The authors concluded that the psychological
burden of atopic conditions probably led to food addiction.

Behavioral aspects of EDs associated
with dermatologic signs

According to the articles included in our review, behavioral
consequences of EDs may be associated with the following
dermatologic signs:

e Dermatitis artefacta (DA) is reported even as “small ero-
sions and scaling due to self- induced trauma caused by
picking at the skin” [25]. DA is a not a common pathol-
ogy of the skin. This disorder is associated with unrecog-
nized psychopathology and patients often deny any role
in causation [26, 27].

e Erythema ab igne [28] is an asymptomatic, reticulated
and pigmented dermatosis. It is associated to repeti-
tive and prolonged moderate heat exposure, not intense
enough to cause a burn [29]. Patients with AN, mostly
adolescents, could use heat exposure to obtain a general
feel of hot and to alleviate the subjective and aversive
feeling of fullness after food intake. Due to the prolonged
and increasing level of heat the skin changes may persist
over time or even become permanent [30].

e Russell’s sign [31], also variously denominated by other
authors as “scarred knuckles” [32], “hand erosions” [27],
“pustules over the metacarpophalangeal joints” [33],
“erosions on fingers, palms, soles, perioral area and oral
mucous membranes” [34], “depigmentation and crusting
over dorsa of hands and finger” [33], or “lesions on the
dorsal aspect of hands” [28]. This is a pathognomonic
sign of repeated self-induced vomiting due to the con-
tact of the incisors to the skin of the hand. A symptom
like the excessive weight loss is not useful to differential
diagnosis between AN and BN. For this reason, Russell’s
sign may have a huge implication for a good assessment
of EDs [35].

e Scars, self-induced lesion by burning [27]. People with
EDs are at higher risk of suicide, suicide attempts or self-
injurious behaviour than general population [36]. Impul-
sivity and self-wounding in EDs population are linked
to obsessionality and depression [37]. For this reason,
psychological assessment of depression, impulsivity
and suicide risk is strongly recommended in presence of
those dermatologic signs [9].

e Scratching (pruritus) [27]. According to Strumia [38] the
presence of pruritus in EDs has several possible expla-
nations. Pruritus may be an expression of psychopathol-
ogy. Indeed, psychopathologic features could modulate
patient’s sensory perception, or can become a compul-
sive ritual [39]. However, the simplest explanation of co-
occurrence of pruritus in EDs is the presence of eczema
due to compulsive behaviours, such as repeated wash-
ings, that could worsen pruritus [39]
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e Self-phlebotomy [13]. This behaviour is rare but present
more in AN than in BN and is used by patients as a purg-
ing method [40]. Self-bloodletting should be taken into
account in case of severe, unexplained or rapidly occur-
ring anemia. Even unexplained needle tracks on the skin
and a history of self-harming behaviours are suggestive
of self-phlebotomy. Occupational history of health- care
professional could also be considered as a risk factor. We
should be alert for these methods of purging, because
patients often do not disclose this behaviour to clinicians
[41], but dermatologists could correctly identify those
signs during clinical screening.

e Trichotillomania (TTM) [13, 27] is a disorder of repeti-
tive hair pulling, characterized by hair loss and inability
to stop pulling. TTM shares many phenomenological
similarities with EDs, including ritualized compulsive
behaviours. Moreover, TTM comorbidity with EDs is
quite often reported, particularly in BN and EDNOS
[42].

Discussion, limitations and conclusions

In accordance with what has emerged regarding the quan-
tity and quality of work on this subject, it does not appear
possible to carry out properly a systematic review of these
papers due to the heterogeneity of available data and due
to the design of most available studies [43]. Nevertheless,
it has been possible to report analytically the results of our
analysis.

To the best of our knowledge, the first documented
description of dermatologic assessment in a case of AN
is reported in Evans [44] and cited in Prousky [45]. Evans
described a 38-year-old woman with dermatologic and neu-
ropsychologic symptoms suggestive of pellagra. The patient
was not cooperative during physical examination, refused all
food and drink, and required 500 mg of niacin a day with
meals [45].

This work highlights difficulties in finding controlled
studies about dermatological conditions associated with
eating disorders, even if clinicians seem to be aware that
cutaneous manifestation in patients with EDs are quite
common [46]. The number of controlled studies available
is in fact very limited, as most papers of interest are case
reports or review articles. To our knowledge, in the last
years, some narrative reviews and cross-sectional studies
[26] of dermatologic signs of EDs have been published, but
not a systematic review according to PRISMA model was
published. All EDs display a variety of dermatologic symp-
toms. According to Gupta et al. [47] dermatologic signs of
EDs can be classified in: signs directly due to maladaptive
eating behavior patterns (malnutrition/starvation, laxative or
diuretic drug abuse, vomiting) and signs not strictly related

@ Springer

to ED, but associated to psychiatric morbidity (dermatitis
artefacta, acne excoriée, scars). Glorio et al. [48] identi-
fied some “guiding signs” (hypertrichosis, Russell’s sign,
self-induced dermatitis, perimylolysis) that can be useful
in differential diagnosis between EDs and the huge variety
of medical problems that are possibly confused with EDs
(hyperthyroidism, inflammatory bowel disease, immuno-
deficiency, malabsorption, chronic infections, Addison’s
disease, malignancy and diabetes) [9]. For the first time,
Tyler et al. [13] identified and classified forty dermatologic
signs referred to AN, BN, EDNOS and obesity. Furthermore,
authors classified symptomatology according to their fre-
quency in clinical contexts (common, occasional, rare, very
rare) for each ED. In Table 1 are reported all dermatologic
signs in EDs traced in this work.

Furthermore, review studies that cover such a wide period
of time could have several limitations, since diagnostic cri-
teria for EDs changed over time, especially for EDNOS.
BED in DSM-5 [1] was considered properly as an eating
disorder, whereas in the previous edition, DSM- IV TR [49]
it was described in DSM “Appendix B” among the catego-
ries of disorders that needed further study to be confirmed
and could be only diagnosed using the broad diagnostic cat-
egory “EDNOS”. Therefore, papers published prior to 2013
include in EDNOS even patients who, in DSM-5, could have
been diagnosed as BED, and not as EDNOS. This change
in diagnostic criteria over time could have produced some
inaccuracies in the categorization of cutaneous diseases that
are observed in the different EDs, and it could explain why
researches on dermatologic issues of BED are so limited,
compared to those concerning AN and BN. Second, differ-
ent dermatological disorders have been categorized accord-
ing to different criteria (e.g., according to eating disorder
to which dermatological disease is associated, or according
to pathogenesis—Ilike self-induced vomiting or starvation,
abuse of laxatives or psychiatric comorbidity). Therefore, to
our knowledge, there is not yet a clear and shared classifica-
tion of dermatological correlates of EDs.

According to ED’s clinical features, the management
of ED’s patients who request dermatological examina-
tion should be undertaken by a multidisciplinary team, or
by clinicians whose breadth of experience allows them to
work effectively with the range of features found in ED
patients. Several authors warn that these patients very often
do not know that they have eating related problems or do
not want to receive psychiatric attention for their disorder.
Most patients with EDs, or generally with psychocutane-
ous disease, reject psychiatric intervention, trusting the
management of their problems completely into the hands
of dermatologists [14]. Nevertheless, most dermatological
problems which arise in these patients can be solved through
the elimination of EDs, hence the need for a timely psycho-
logical assessment in case of suspected EDs. A professional,
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Fig.1 PRISMA flow diagram describing the search results and the
article selection process

direct, and empathic approach helps patients to feel safe with
clinicians and could elicit relevant psychiatric information.
Larger, more methodologically rigorous studies to evalu-
ate the presence of dermatological issue in ED’s patients are
needed, as it is seemly appropriate to assert also that larger
and more rigorous studies of prevalence, incidence, fea-
tures, and types of ED are needed for dermatologic patients.
Standardized outcome EDs measures, such as the Eat Atti-
tude Questionnaire (EAT-26) [17, 50] or the Eat Disorder
Examination Questionnaire (EDE-Q) [51], and not only the
psychiatric examination or merely the BMI measures, the
latter performed by dermatologists, should be used both in
research and in practice to improve the quality of informa-
tion about this topic and to provide better patient care.
Truthfully no rigorous review has been conducted on this
topic due to the scarcity and the low quality of the available
studies. This study actually highlights the limited knowledge
about the dermatological features in patients with EDs and
aims to precisely collect the currently available knowledge
to identify the starting point for future more rigorous stud-
ies on this topic. These results indicate that dermatologists
should pay particular attention to certain specific signs on
the patients’ skin, to early identify people at risk of EDs and

directing them towards appropriate treatments. Therefore,
it would be useful for clinicians (i.e., mental health pro-
fessionals and dermatologists) to focus their attention on a
more interdisciplinary collaboration to better take care of
patients’ health.
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