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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 

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].

 *	 Tonia Samela 
	 tonia.samela@gmail.com

1	 Istituto Dermopatico Dell’Immacolata, (IDI) IRCCS, Rome, 
Italy

2	 Università Europea Di Roma, Rome, Italy

http://orcid.org/0000-0002-5588-5999
http://crossmark.crossref.org/dialog/?doi=10.1007/s40519-021-01241-1&domain=pdf


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

1 3

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 

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 
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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 a1. [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 a1. [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:

•	 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].

•	 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].

•	 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].

•	 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].

•	 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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•	 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.

•	 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 

to ED, but associated to psychiatric morbidity (dermatitis 
artefacta, acne excoriée, scars). Glorio et a1. [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—like 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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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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