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Background: Recent models of eating disorders (EDs) have proposed sodiaand

emotional dif culties as key factors in the development andnaintenance of the iliness.
While a number of studies have demonstrated dif culties in thory of mind and emotion
recognition, little is known about empathic abilities in thse with EDs. Further, few studies
have examined the cognitive-affective empathy pro le in E& The aim of this systematic
review and meta-analysis was to provide a synthesis of emphy studies in EDs, and
examine whether those with EDs differ from healthy control@HC) on self-reported total,
cognitive, and affective empathy.

Methods:  Electronic databases were systematically searched for stlies using
self-report measures of empathy in ED populations. In totall7 studies were identi ed,
14 of which could be included in the total empathy meta-analsis. Eight of the 14 studies
were included in the cognitive and affective empathy meta+zalyses.

Results: Meta-analyses showed that while total empathy and affecter empathy
scores did not differ between those with anorexia nervosa (&) and HC, those with
AN had signi cantly lower cognitive empathy scores compard to HCs (small effect
size). Meta-analyses of Interpersonal Reactivity Index btscores revealed that AN had
signi cantly lower Fantasy scores than HC (small effect s@, indicating that those with
AN have more dif culty in identifying themselves with ctioal characters. Only 3 studies
examined empathy in those with bulimia nervosa (BN) or bingeating disorder (BED).

Conclusions:  The lowered cognitive empathy and intact affective empathyro le
found in AN is similar to that found in other psychiatric and eurodevelopmental
conditions, such as autism spectrum disorder (ASD). Thesendings add to the literature
characterizing the socio-emotional phenotype in EDs. Fute research should examine
the in uence of comorbid psychopathology on empathy in EDs.
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INTRODUCTION were found in this group 41, 22). Since then, a growing body
Rati | of evidence has documented overlap between symptoms in ASD
ationale . . . and AN. For example, both groups show high levels of social

Empathy refers to our ability to understand and identify theanxiety 03 24) and alexithymia 25, 26), di erences in social
mental states of othersi as ngl as our ability to share th&ttention (L1, 27, 28), and poorer emotion recognition2@, 30)
feelings of others1). It is considered a key component o and ToM ability 31, 32). Reduced social networks have been

social cognition, cooperation, and prosocial behavior, as iaocumented in AN and bulimia nervosa (BNB% 34), as
allows us to make sense of and respond appropriately to othgfa) a5 gi culties in understanding the concept of friendsghi

|foeople's behqyiorZQ. Empﬁthy c?n be serp:aratg.? into two majqr 35). It is possible that reduced empathic abilities, along with
acets. Cognitive empathy refers to the ability to recogniz ommunication di culties, may contribute to the diminista

and understand gn_other's mental s_,tate (part of t_heory of rr_'indsocial networks and isolation that characterize EDs. Giver
(ToM) or mentalising) while a ective empathy is the ability interpersonal di culties are associated with more severe ED

o sh?rg the feellnng of others, 'l\iwthou.t any dlreclt errr:o“.onapsychopa’thologyE{ﬁ 37), understanding mechanisms that may
srt]|mu at!on to onefzse :f) Asf an (ljlus_trstlve e>_(ar::|p 2’ S ar'nﬁ] contribute to these problems may be helpful in improving
the excitement of a close friends job oer is fundamentallyj .o ocin those with these EDs.

di erent from understanding that your friend must be having
thoughts and feelings, and what these feelings might besgheObjeCtiveS

two aspects of empathy rely on dierent brain structures andrpe i of this systematic review and meta-analysis is to feovi
take di erent developmental pathways, with a ective empatiy, qynthesis of empathy research in EDs. Previous reviews on
developing much earlier than cognitive empatty. ( social processes in EDs have ascribed relatively littletaite

Di erences in 'em.pat.hic abilit@es ha}ve beep observed in %o the topic, and focus on emotion recognition rather than
number of psychiatric disorders including schizophrenia %), other aspects of empathy such as a ect sharing [ef)].(In

autism spectrum disorder [ASD6(7)], borderline personality - ,qition, new studies have been published in the intervening
disorder [BPD; §)], and depressionq). Importantly, far from  yo5.s° An additional aim is to examine potential di erences

there being a u_nivgrsal de cit in empathic abi_lities, resﬂea_'m between those with EDs and HCs in the speci ¢ types of empathy
Fhese psy_ch|atr|c disorders shows tr_lat there is often_a dtx_cg_ (self-reported cognitive and a ective empathy), to permit leett
in a speci ¢ aspect of empathy, while other empathic abilitieg,, 1\arisons with other psychiatric populations. Self-reported

remai:: intact. kl)zlor examr?le, it ,h,as been f(r)]unc:) th‘:[ thosedwmémpathy measures will be the focus of this review, in order to
ASD have problems with cognitive empathy, but do not di er gjicit hatients' views and self-assessment of their skills.
from neurotypical controls in a ective empathyl (). Reduced

attention to informative social information may provide one Rasearch Questions

explanation for the problems in cognitive empathy Seen inrpq research questions are as follows: (1) do levels of self-
th_ose with ASD. For exgmple, it is reported tha_t 'nd'v'dualsreported empathy di er in those with EDs compared to HCs?
with ASD pay less attention to faces, and especially &8s (5 4o Jevels of cognitive and a ective empathy di er between

and this“is associated with poorer emoFion recognition antpg and HCs? (3) are empathy levels associated with any
TQM ability (.12_14)' as well as lower social gompetendé)( psychopathological or clinical variables?
Similarly, while healthy controls (HCs) show signi cantijgher

levels of cognitive empathy compared to aective empathy
those with BPD show signi cantly poorer cognitive empathyMETHODS
than HCs, and slightly increased levels of a ective empathjsystematic Review Protocol

(16). In bipolar disorder (BD), this cognitive/a ective empathy pe reyiew and meta-analysis was conducted using the Preferred

distinction is further complicated by clinical state. In banhanic Reporting ltems for Systematic Reviews and Meta-Analyses
and depressive phases of illness, there is an impairment {pRISMA) statement3).

cognitive empathy compared to HCs. However, during the manic

phase, a ective empathy is signi cantly higher than in HCs a”dEIigibiIity Criteria

patients in the depression phase of BD, who did not di er fromsyydies using a self-report measure of empathy were included.

one another (7). Increased a ective empathy in BPD and BD |ncjusion criteria were: (1) means and standard deviations

may be related to disturbances in emotion inhibition. reported for empathy scores in at least one clinical ED group
Recent models of eating disorders (EDs) have put forwardnq a HC group (2) the clinical ED group met criteria for any

social and emotional di culties as key factors in the deyaioent  gp diagnosis, according to DSM or ICD criteria (3) full atéic

and maintenance of the illnessi§ 19). However, relatively available in English (4) published in a peer reviewed journal.

little is known about the speci ¢ empathy pro le in those with Articles that examined disordered eating samples rathen tha

EDs. Based on longitudinal research in a community samplelinical ED were not included.

from Sweden, Gillberg et al. published a number of papers

reporting a subgroup of AN patients with “empathy disorders’—Data Sources and Search Strategy

those that had severe problems in social understanding arfhe electronic databases SCOPUS, Web of Science, Psyabhfo, a

communication, consistent with ASD2(). Poorer outcomes PubMed were searched for papers up to September 2018. The
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following search terms were used: anorexia nervosa OR klimat the time of publication, BN was not yet included in the DSM.

nervosa OR eating disorder AND empathy OR emotionalThe study was included in the review as participants had a inic

empathy OR empathic concern OR interpersonal reactivity. Naiagnosis of BN. If means and standard deviations for irdliail

other search limits were applied, with the exception of Web ofjroups were not reported, study authors were contacted. If no

Science, where results were Itered by the ED term for releea response was received, studies were excluded. Evaluativesef t

Reference lists were also searched for relevant papers. full texts resulted in 25 studies being excluded, and 17 studi
being included in the review.

Study Selection

The selection process for studies is displayefigure 1 Intotal, Data Extraction

the search generated 644 records. After removing duplich®% The following data was extracted from each paper that met
records were assessed for relevance based on articldfitidss  all eligibility criteria: number of participants in each group,
were ambiguous or potentially relevant, records were retin mean age, mean body mass index (BMI), percentage of female
and their abstracts screened against the eligibility detefhis  participants, empathy measure used, mean empathy scores,
resulted in 61 abstracts being screened, 19 of which welededt and any subscale scores, if they were reported. Where studies
as they did not meet eligibility criteria. After screening o reported sub-scale scores only, total, cognitive, and avecti
abstracts, 42 potentially eligible full-text articles wiglentied. = empathy scores were calculated so that studies could be
One study included a sample of participants with BN, howeveincluded in meta-analyses.

M)
= Records identified through database
o searching
§ (n = 644)
&
e
3
——
M
Records after duplicates removed
(n=122)
£
=
8
@
\ 4
Records screened 2 Records excluded
pm— (n=61) = (n=19)
£ v
2
= Full-text articles assessed for Full-text articles excluded,
w eligibility with reasons (n = 25):
(n=42) No empathy measure (n =
13)
— -
pram—— No English full text (n = 6)
Mean empathy scores not
\ 4 reported for groups (n = 4)
o ) ) Non-clinical sample (n =
Studies included in review 2)
(n=17)
£
—
FIGURE 1 | Systematic review search process.
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Data Analysis (17; (64) (2 studies), the empathy subscale of the Socio-Emotional
All analyses were performed using R Studigf)(using the Questionnaire [SEQSE)] (1 study), and the Basic Empathy Scale
metafor package4(). Cohen's d was used to estimate e ect[BES; (£6)] (1 study). One study used two di erent versions of the
sizes and is reported with 95% con dence intervals (Cls). E ecEQ depending on participants' age; the parent reported version
sizes are interpreted using Coherid)de nitions of small (0.2), for younger adolescents, and the self-report version foeold
medium (0.5), and large (0.8). Negative e ect sizes indiater  adolescents4(?). Only the self-report scores are included in the
empathy scores in the ED group compared to HC. Separate metmeta-analysis, as this was the focus of the present review.
analyses were performed for di erent components of empathy. Methodological quality of the studies varied considerably
Where two measures of empathy were used in the same stu@iange: 7—-16). None of the studies reported a power calculatio
(and therefore on the same group of participants), a multieeai and sample sizes were generally small (ranging from 11 to 66
meta-analysis was performed using the rma.mv commandn ED groups). All but one study46) matched participants on
Between-study heterogeneity was calculated using Coshgan at least one characteristic, most often sex. The mean age of
test. Where heterogeneity was founi( 0.05), meta-regressions participants ranged from 14.02 to 50.60 years, although three
were performed using age and empathy measure as moderatorstudies did not report the mean age of at least one participant
group (61, 52, 61). Seven studies did not report mean BMI or
Risk of Bias percentage IBW in at least one participant grodp-49, 52, 54,
Publication bias was assessed through visual inspectiemoéf 56, 61). Most studies used exclusively female samples, however
plots, where the absence of studies in the bottom right cornethree studies included male participantss(50, 56).
indicates publication bias. The symmetry of the funnel plots
was formally assessed using Begg's rank correlation 4€st ( Synthesized Findings
Publication bias was also assessed using Rosenthal'aftail-9Only studies comparing AN and HC could be included in meta-
N (43, which estimates the number of unpublished studiesanalyses, due to too few studies with other ED groups (2 BED,
required to change the signicant eect size into a non- 1 BN). The number of studies in each meta-analysis is displayed
signi cant one. in Figure 2
Risk of bias in individual studies was assessed using the
Clinical Appraisal Skills Programme checKlist for case—mint 10tal Empathy _ . . .
studies §4). The checklist considers how methodological feature§ourteen studies were included in a meta-analysis comparing
of studies may have impacted the results, e.g., exclusion afffal empathy scores in AN and HCs. The random e ects model
inclusion criteria, recruitment sources, and whether potein With & total sample size of 2165 participants (AN379, HCD

confounding variables were included in analyses. Studies ca
receive a maximum score of 17.

Studies included in systematic review (n=17)

RESULTS

Study Characteristics v

Study characteristics are shown Table 1 Fourteen of the Studies included in total empathy meta-
included studies compared AN and HC groups. Of these studies, analysis (n=14)

one study also included a recovered AN group, two included a
ASD group, and one included a group with BPD. Two studie
compared those with binge eating disorder (BED) to HC, and on v
study compared participants with BN to HC.

In total, 6 dierent self-report measures were used acros
studies, with the Interpersonal Reactivity Index [IR32(] being
used most often (9 studies). The IRl comprises of four subscal
perspective taking (PT; the tendency to spontaneously adopt the
psychological viewpoint of others), fantasy (FS; the tengen yeemers "
to identify oneself with ctional characters in books, plays Studies included in IRI-PT
and movies), empathic concern (EC; assesses “other-odient meta-analysis (n=7)
feelings of sympathy and concern for others), and person
distress (PD; assesses “self-oriented” feelings of gnzied

Studies included in cognitive and
affective meta-analyses (n=8)

A 4

unease in tense interpersonal settings). Cognitive and avect Y

empathy scores can be calculated by taking the sum of PT and FS Studies included in

and EC and PD respectively. The Empathy Quotient [E&)}, ( IRI-PD, EC, and FS
and the EQ-short§3) were used in seven studies, and both have meta-analyses (n=6)

three subscales: cognitive empathy, a ective empathy, ardlsoc
skills. Other measures used were: the empathy subscale of
Impulsiveness, Venturesomeness, and Empathy questionna

hlgGURE 2 | Studies included in the review and meta-analyses.
e

=
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1746) revealed that total empathy scores in AN did not di erQualitative Findings

from those of HCs@ D 0.11, (95% CI 0.36,0.13y D 0.92, Studies in AN

p D 0.36] Figure 3). Studies using the EQ or the EQ-short reported very mixed
There was evidence of signi cant heterogeneity acrossesud ndings. Adenzato et al. 45 found that those with AN

[Qus) D 79.61,p < 0.001], therefore meta-regressions with agenad signi cantly lower total EQ scores compared to HCs. In

and empathy measure as moderator variables were performeatolescents, this was only found to be true for those aged

The moderators explained a signi cant amount of the variancel2—15years, using the parent report version of the EQ@.(

[QM D 27.88,p D < 0.001], however no single factor had aThe older AN group did not dier from age-matched HC

signi cant in uence on the size of the e ect. The testforrdaal  on the self-report EQ. Redondo and Herrero-Fernandéz) (

heterogeneity was signi canJEg) D 65.08p D < 0.001]. found that while total EQ-short scores in those with AN
and HCs did not dier, those with AN scored signi cantly
Cognitive Empathy lower than HCs on the social skills subscale. Three studies

Eight studies were included in a meta-analysis comparinfpund no dierences in EQ scores between AN and HC,
cognitive empathy scores in AN and HC. The random e ectshowever both groups scored signi cantly higher than thosthwi
model with at total sample size of 773 participants (BN227, ASD (50, 55, 56).

HC D 546) revealed that cognitive empathy scores in AN were Results from studies using the IRl were similarly mixed. Only
signi cantly lower than HCs@iD 0.34, (95% CI 0.58, 0.11) two studies tested for group di erences in total IRI scoreghwi

z D 2.86,p D 0.004] Figure 4). There was no evidence of one reporting signi cantly lower scores in those with AN than

signi cant heterogeneity@7) D 12.27p D 0.09]. HCs (56) and the other reporting no di erence${). Two studies
tested for group di erences in cognitive and a ective empathy
Affective Empathy sub-scores of the IRI. Cognitive empathy scores are calculate

Eight studies were included in a meta-analysis comparin§y summing the F and PT subscale scores together, while the
a ective empathy scores in AN and HC. The random e ectsEC and PD subscale scores are summed to calculate a ective
model with a total sample size of 773 participants (AN227, empathy scores. Calderoni et at9[ found that those with AN

HC D 546) revealed that a ective empathy scores in AN did nothad signi cantly lower cognitive empathy scores, whereas®e

di er from those of HCs [d D 0.18, (95% Cl 0.17,0.52xD 1.01, etal. €0) reported signi cantly higher emotional empathy scores
pD 0.31] Figure 5). in AN compared to HC.

There was evidence of signi cant heterogeneity acrosdesud ~ Six studies reported on group di erences between AN and
[Qm) D 26.99,p < 0.001], therefore meta-regressions with agdiCs on IRl EC, PD, FS, and PT (with one additional study
and empathy measure as moderator variables were performgdcluded the PT subscale only). Regarding EC, there were
The moderators did not explain a signi cant amount of the no signi cant di erences between AN and HC across all six
variance QM) D 0.64,p D 0.88], and the test for residual studies {9, 50, 53 54, 56, 60). However, those with AN had

heterogeneity was signi can@4) D 17.6,0 D 0.002]. signi cantly higher EC scores compared to those with ASD
(50, and signi cantly lower scores than women with BPD
Risk of Bias (54). Two studies found that those with AN scored higher on

The funnel plots for total empathy, cognitive empathy, andpD than HC (3 60), while one reported that AN and ASD

a ective empathy scores are displayed Rigures 6-8. There groups had lower scores than HCsg[. Three studies reported

. . A no dierences in PD scores between AN and HC, however
was no evidence of publication bias in the total empathy meta-

. . : hose with BPD had higher scores than both AN and HC
analysis (Begg's teptD 0.45), however there was evidence o roups @9, 50, 54. Regarding the FS subscale, it was found
publication bias in the studies included in the cognitive etiya group » 08 99 Red 9 '

meta-analysis (Begg's tgsb 0.03, Rosenthal's fail safeD 38). that those with AN had signi cantly lower scores than HC,

Studies included in the a ective empathy meta-analysis did no?imilar to those with ASD4S, 50). However, four studies did
show any evidence of publication bias (Begg'spé3t0.40). not nd signi cant di erences between groupssg 54 56, 60).

Calderoni et al. 49) and Redondo and Herrero-Fernandezlf
reported that AN had signi cantly lower PT scores compared
Additional Analyses to HCs, however the remaining ve studies found no signi ¢an
Because several studies reported on the PT, FS, EC, and Bzrences 60, 53, 54, 56, 60).

subscales of the IRI, additional meta-analyses were performed The remaining AN studies used the, ithe empathy subscale
to test for di erences between AN and HC. Six studies reportedf the SEQ, and the BES. Morris et ah8( found that AN
scores for all four subscales, while one additional stugpnted  scored signi cantly lower on the SEQ than HC. Scores in
PT scores only. The results are shown Table2 AN had the recovered AN group did not dier from either group,
signi cantly lower FS scores compared to HC, however therdying between the two. The remaining two studies found
were no signi cant di erences in the other sub-scales. Th@ess no signi cant dierences between AN and HCs4§ 59).

no evidence of signi cant heterogeneity in any of the subsca However, both studies were limited in their sample sizes
meta-analyses, nor was there signi cant evidence of puidica (15 and 23 participants in the clinical groups respectively),
bias (Begg's test gl > 0.05) (seeSupplementary Materialfor ~ and therefore there may not be su cient power to detect
subscale forest and funnel plots). group di erences.
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FIGURE 3 | Forest plot of standardized mean effect size for difference(SMD) between anorexia nervosa (AN) and healthy controld@) on total empathy scores.
Negative effect sizes indicate lower empathy scores in theMgroup. BES, Basic Empathy Scale; Cl, con dence interval; EQempathy quotient; I, Impulsiveness,
Venturesomeness, and Empathy questionnaire; IRI, interpesaal reactivity index; SEQ, Socio-Emotional Questionnair

FIGURE 4 | Forest plot of standardized mean effect size for differencae(SMD) between anorexia nervosa (AN) and healthy controld@) on cognitive empathy scores.
Negative effect sizes indicate lower empathy scores in theMgroup. BES, Basic Empathy Scale; Cl, con dence interval; EQempathy quotient; IRI, interpersonal
reactivity index.

Studies in Other EDs signi cantly di er across those with BED, subthreshold BED,
Only three studies involved participants with BED or BN.and HCs @6). However, 51 reported that women with BED
Feldman and Eysencls®) reported no di erences in empathy scored signi cantly higher than obese and HC women on the
scores between women with BN and HCs. However, thi®D subscale of the IRI. Further, a logistic regression redeal
study had the poorest methodological quality rating of allthat lower PT and higher PD scores were associated with
studies include in the review, mainly because it includételi BED. Unfortunately, this study did not control for confourrd
information about the HC group, and did not control for any variables such as depression, which has been found to be
confounding variables. In BED, total empathy scores did noassociated with PDSj.
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FIGURE 5 | Forest plot of standardized mean effect size for differenae(SMD) between anorexia nervosa (AN) and healthy controld) on affective empathy scores.
Negative effect sizes indicate lower empathy scores in theMgroup. BES, Basic Empathy Scale; Cl, con dence interval; EQempathy quotient; IRI, interpersonal
reactivity index.

FIGURE 6 | Funnel plot of studies included in the total empathy meta-aalysis.

FIGURE 7 | Funnel plot of studies included in the cognitive empathy
meta-analysis.

Associations With Psychopathology and

Clinical Variables (49 found that cognitive empathy scores were not associated
Few studies examined associations between empathy anchtliniwith BMI, disease duration, or general psychopathology in AN.
variables or other measures of psychopathology. In BED and ANFinally, Peres et al6() reported that IRI, AE and PD subscale
negative correlations were found between EQ and alexitaymiscores were positively associated with anxiety, but not dsjoe,
scores on the twenty-item Toronto Alexithymia Scale [TAB-2 as measured by the Hospital Anxiety and Depression Scale
(67)], such that lower levels of empathy were associated witftHADS; (70)]. However, linear regressions revealed that anxiety
higher alexithymia 45, 46). The latter study also found that did not explain the di erences in empathy between AN and HC
higher EQ scores were associated with more social support in AMetter than group membership.

as measured by the Multidimensional Scale of Perceived ISocia

Support [MSPSS;6@)]. Only two studies examined whether DISCUSSION

empathy was associated with ED psychopathology and illness

severity in AN. Baron-Cohen et al47) reported that EQ Summary of Main Findings

scores were not associated with scores on the Eating Disord€he aim of this review was to examine group di erences in
Examination Questionnaire [EDEQ§9)], and Calderoni et al. empathy in those with EDs compared to HC, and provide a
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gyrus is involved in aective empathy7f). Neuroimaging
studies have reported di erences in the ventromedial prefednt
cortex in those with AN {6, 77), thus providing a possible
explanation for lowered cognitive empathy abilities. fMRI
studies utilizing performance-based measures of empathlgdcou
be useful in testing this hypothesis. Relatedly, diculties in
executive functioning are reported in those with AN and BN
(79). Since executive functions contribute to the development
of cognitive empathy 9, it would be of interest to determine
whether there is a relation between empathy abilities and
executive functioning in those with EDs. Relatedly, it miglet
that reduced attention to faces and eyes found in AI§ @0, 81)
leads to decreased cognitive empathy abilities.

There was evidence of signi cant heterogeneity in the oera
empathy and a ective empathy studies. While age and empathy
measurement did explain some of the variance in total empathy
scores, no single factor had a signi cant in uence on the size
the e ect. Due to a lack of studies reporting on factors such as
BMI and illness duration, it was not possible to include these
qualitative synthesis of the literature. Meta-analyses wene indicators of illness severity as moderators. The two stidie
for total empathy, cognitive empathy, a ective empathy, andhat did examine potential associations between ED severity
four further sub-components of empathy: PT, FS, EC, and PDand empathy did not nd any signi cant relationshipsi{, 49).
There were no signi cant di erences between those with ANResearch examining the relationship between illness $g e
and HC in overall empathy (14 studies) or a ective empathyconstructs related to empathy such as mentalizing (thetstidi
scores (8 studies). However, it was found that those with AN h understand the mental states of oneself or others, and hal su
signi cantly lower cognitive empathy scores compared to HC (8tates might in uence behavior) have been mixed. While some
studies), with a small e ect size. Further, it those with ANdha have reported independence from BMI and illness len@th),(a
signi cantly lower FS scores than HC (6 studies), with a $malmeta-analysis found that poorer performance on the RMET was
e ect size, but did not signi cantly di er from HC on any of the associated with longer illness duratio®3. Examining whether
other IRI subscores. cognitive or a ective empathy are state or trait variablesl wil

The nding that AN have lower cognitive empathy abilities be important in characterizing the socio-emotional phenotype
compared to HC is in accordance with studies examiningroposed for EDs&4).
related, performance-based measures of empathy, such as ToMRelatedly, it would be of interest to examine whether other
(32), emotion recognition 1), and emotional intelligence’().  psychopathological variables may have inuenced the e ect
A ective empathy has been less well-studied in EDs, althoughkizes reported in this review. One candidate is ASD symptoms.
it appears from this review, and a few experimental studiesSupportfor thisidea comes from a longitudinal population-ldhse
that individuals with ED are not impaired in a ective empathy. study which examined mentalizing abilities in those with ANd
For example, one study found that those with BN reportedHCs (21), in which 29% of the AN group also met criteria for
higher levels of sadness than restrained eaters and HCs @ndiagnosis of ASD. They found that when mentalizing ability
response to video clip, during which they were asked to idgntifwas compared between AMSD, AN only, and HCs, only the
themselves with the protagonist whose boyfriend leaves fllem ANCASD group had signi cantly lower scores than HC. Thus, it
an attractive woman?). Another study examined individuals' is possible that there is a sub-group of individuals with AN who
own emotional reactions to video clips depicting an indivitua display the most severe di culties in socio-emotional meassjr
displaying emotion, nding that the intensity of the emotisn whose di culties are missed when assessing group di erences
experienced by those with EDs (AN and BN) did not di er While ASD symptoms could not be included as moderators in the
from HC (73). However, those with EDs did show less faciameta-analyses presented here, it would be important to aspertai
expressivity while watching the clips—a component of empathwhether reduced empathy in AN is a characteristic of the ED, or
that has been termed “motor empathy74). Studies that some other comorbid psychopathology.
utilize physiological measurements of empathy, such aslfacia Alternatively, it could be the case that the heterogenosslis
electromyographic activity (EMG), skin conductance, andrbeain AN might be explained by alexithymia. Indeed, a few studies
rate may be useful in further understanding a ective empathyincluded in this review found that lower levels of empathy
in EDs. in AN and BED were associated with higher alexithymid, (

There are a number of possible explanations for thel6). Alexithymia is a subclinical phenomenon characterized by
dissociation between cognitive and a ective empathic absit di culties in describing and recognizing one's own emotisn
found here. Distinct brain systems for cognitive and a eetiv and distinguishing feelings from bodily sensations of eioml
empathy have been described: the ventromedial prefrontééxor arousal. “Shared network” models of empathy propose that the
is involved in cognitive empathy, while the inferior frontal networks in the brain responsible for processing one's own

FIGURE 8 | Funnel plot of studies included in the total affective metanalysis.
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TABLE 2 | Statistical outcomes for meta-analyses of the four IRI substes.

IRI subscale N studies Pooled AN sample N Pooled HC sample N Cohe n's d 95% CI z p
Perspective taking 7 204 523 0.2 0.44, 0.05 1.59 0.11
Fantasy 6 166 202 0.41 0.62, 0.20 3.83 >0.001
Empathic concern 6 166 202 0.01 0.20, 0.22 11 0.92
Personal distress 6 166 202 0.3 0.13,0.74 1.36 0.17

Signi cant differences between AN and HCs are indicated in bold. AN, Rorexia nervosa; Cl, con dence intervals; HC, healthy control; IRhterpersonal Reactivity Index.

emotions are the same networks used to represent the emotioparticipants' attention to the eyes of pictures of faces, amie
of others 85-87). Thus, it is possible that the high levels of of which is a core feature of ASDL(Q. A few studies have
alexithymia experienced by those with AN might be responsiblexamined the e ect of oxytocin on socio-emotional cognition
for lower levels of empathy compared to HCs. In support ofthose with EDs. One study found intranasal oxytocin inceshs
this hypothesis, an fMRI study in ASD showed that the strengttemotion recognition and decreased calorie consumption irstho
of empathic brain responses in the left anterior insula weravith BN, however no e ects were seen in AN(1). Another
predictive of degree of alexithymia in both ASD and HCs, bdt di found no e ect of oxytocin on RMET performance in AN
not vary as a function of groups@). The potential contribution (102. However, whether oxytocin has an e ect on real-life social
of alexithymia to reduced empathy, and indeed other aspects bEhavior in those with EDs has yet to be examined.
socio-emotional functioning in EDs, should be explored.

Only two studies examined empathy in BED, nding no |imitations
di erence in total empathy scores, but signi cantly higher PD Several limitations of this review should be noted. Firsthany
scores compared to HCsl, 51). The nding that those with  studies did not report empathy subscale scores, and therefore
BED experience more stress and unease in tense social settigguld not be included in a ective and cognitive empathy meta-
is consistent with literature documenting emotion regidat  analyses. Secondly, although this method has been employed in
di culties in those with BED, and it is hypothesized that bieg previous reviews of this typel3 104, it could be questioned
eating may be a strategy to deal with increased negativeiensot \whether it is appropriate to compare di erent scales that purport
(89. It would therefore be of interest to examine whethertg measure the same empathy constructs. For example, the
higher PD scores in BED are associated with more severe Efective subscales of the IRI have been criticized as more
psychopathology. The only study that measured empathy iglosely re ecting sympathy, as they focus on reactions teisth
BN found no signi cant di erences in empathy compared to rather than emotion matching1(05. However, studies in this
HCs (52). This study used the7Ito measure empathy, and review generally included the most widely used measures of
therefore no study has yet examined cognitive and a ectivempathy (e.g., the EQ and the IRI), and as previously noted,
components of empathy in BN. Clearly, the lack of studies irempathy measure did not signi cantly in uence e ect sizes in
BN and BED prevent any conclusions being made regardinghoderator analyses.
empathy in these groups. Given that problems with interpersonal |t is also important to note the limitations of self-report
functioning are a prominent feature in BNL§ 90), research empathy measures generally. Socially desirable responding
using multidimensional measures of empathy in this populatiormay be an issue with self-report measures, as they do
are needed. not objectively measure empathic abilities, but rather how

The ndings from the current review have implications empathetic individuals perceive themselves to be. In other
for treatment of AN. Socio-communicative and interpersonalpsychiatric disorders, a discrepancy between performanseeba
problems are associated with poorer outcome§ @1, 82, 91,  empathy tasks and self-report measures has been reported. For
92) and more severe ED psychopathologdf,(37), therefore example, a meta-analysis found that people with schizophrenia
socio-emotional functioning may be a potential target fordisplay greater a ective empathy de cits in performance-based
the development of new, more holistic treatment approachesasks than on self-report measureg0d. If a ective empathy
For example, group social skills interventions are e ectime i partly relies on one's ability to report on their own emotional
improving communication, social anxiety, and social funoihg  reactions, this might be especially di cult in populations with
in those with ASD 93, 94). There is also evidence to suggest thahigh levels of alexithymia, such as ARNG.
Cognitive Remediation and Emotion Skills Training (CREST),a The number of studies in other EDs, such as BN and
intervention designed to improve emotion processing, is é\ect  BED, was greatly lacking. Therefore, meta-analyses forpgrou
in decreasing alexithymia and social anhedonia, whiledasing di erences between these groups and HCs could not be carried
motivation in those with AN 05, 96). Recently, there has also out. Furthermore, only three studies included males withsED
been interest in exploring the e ect of oxytocin, a hormonethus the results from this review cannot be generalized ts th
implicated in prosocial behavior, on socio-emotional funcing  population. Interestingly, it is reported that while males with
(97, 99). In ASD, administration of intranasal oxytocin has beenEDs (AN, BN, or eating disorder not otherwise speci ed) show
found to increase interactions with socially cooperativerpee the same di culties in cognitive exibility and weak centla
and enhance feelings of trusBY). Oxytocin also increased coherence often found in women with EDs, they do not di er
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from HC men in terms of ToM performance or sensitivity cognitive empathy mirrors that of those with ASD, a disorder

to social threat 107). Future work should therefore examine that shares a number of neuropsychological and socio-civgnit

performance in a broader range of socio-emotional tasksdteor traits with AN. Conclusions regarding the empathic pro les of

to understand possible similarities and di erences in the enal those with other EDs are not possible, given the lack of studie

and female presentations of EDs. in these groups. Future research should investigate empathic
Finally, there was evidence of publication bias in theabilities in other EDs, and examine the in uence of comorbid

cognitive empathy meta-analysis, indicating that studieth w psychopathological traits.

non-signi cant results may have been missing from analyses.

However, the fact that the aective empathy meta-analysisAUTHOR CONTRIBUTIONS

which included the same studies as the cognitive meta-aisalys

did not show any evidence of publication bias and showedK-G performed the search, data extraction, and wrote the

a non-signi cant result, perhaps lends support to the validitymanuscript. KT leads the research group within which this kvor

of our ndings. Nonetheless, the results should be interptet was conducted and is JK-G lead supervisor for Ph.D. KT and AH

with caution. edited the manuscript before submission.
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