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Abstract

Aims: To (1) measure the aggregated effect size of empathy deficits in individuals with

alcohol use disorder (AUD) compared with healthy controls, (2) measure the aggregated

effect sizes for associations between lower empathy and heavier alcohol consumption

and more alcohol problems in non-clinical samples and (3) identify potential moderators

on the variability of effect sizes across studies in these meta-analyses.

Method: PsycINFO, PubMed and Google Scholar were searched following a pre-

registered International Prospective Register of Systematic Reviews (PROSPERO) proto-

col (CRD42021225392) and Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) methodology. We meta-analyzed (using random-effects

models) mean differences in empathy between individuals with AUD compared with

healthy controls and associations between empathy and alcohol consumption and alco-

hol problems in non-clinical samples. A total of 714 participants were included in the

meta-analysis on clinical samples; 3955 were included in the meta-analyses on

non-clinical samples.

Results: Individuals with AUD reported significantly lower empathy than healthy con-

trols [Hedges’ g = −0.53, 95% confidence interval (CI) = −0.91, –0.16, k = 9, P < 0.01,

Q = 40.09, I2 = 80.04]. Study quality [Q = 1.88, degrees of freedom (d.f.) = 1, P = 0.17]

and gender (β = −0.006, Z = −0.60, P = 0.55) were not moderators. Increases in age cor-

responded to an increase in effect size (β = 0.095, Z = 3.34, P < 0.001). Individuals with

AUD (versus healthy controls) had significantly lower cognitive (Hedges’ g = −0.44, CI =

−0.79, –0.10, P < 0.05), but not affective empathy (Hedges’ g = −0.19, CI = −0.51, 0.14,

P = 0.27), and the difference between these was significant (Z = 2.34, k = 6, P < 0.01). In

non-clinical samples, individuals with lower (versus higher) empathy reported heavier

alcohol consumption (r = −0.12, CI = −0.15, –0.09, k = 11, P < 0.001, Q = 9.68, I2 = 0.00)

and more alcohol problems (r = −0.08, CI = −0.14, –0.01, k = 7, P = 0.021, Q = 6.55,

I2 = 8.34). There was no significant heterogeneity across studies.

Conclusion: Individuals with alcohol use disorder appear to show deficits in empathy

compared with healthy controls. Deficits are particularly pronounced for older individ-

uals and for cognitive (versus affective) empathy. In non-clinical samples, lower empathy

appears to be associated with heavier alcohol consumption and more alcohol problems.
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INTRODUCTION

Alcohol use disorder (AUD) is one of the most prevalent mental disor-

ders, affecting nearly 15% of the United States population and 8.6%

of men and 1.7% of women globally [1, 2]. AUD is linked to significant

global disability, distress, morbidity and mortality [2, 3]. Social impair-

ments are a central feature of AUD [4], but the social and cognitive

mechanisms that contribute to these problems are poorly understood

[5]. A better understanding of socio-cognitive deficits involved in

AUD is needed to elucidate mechanisms underlying social impair-

ments linked to problematic alcohol use and to develop more effec-

tive AUD interventions.

Much prior research on socio-cognitive deficits in AUD has

focused on theory of mind (ToM), a subdomain of social cognition typi-

cally defined as the ability to recognize and attribute mental states to

oneself and others [6]. Compared to healthy controls, individuals with

AUD show impairments in ToM with medium to large effect sizes (see

[7, 8] for meta-analyses). A related socio-cognitive ability that is often

compromised in individuals with AUD is the ability to empathize with

others. Empathy, which is vital to forming and maintaining social rela-

tionships [9–11], is typically divided into cognitive empathy, defined as

the capacity to understand another’s emotional perspective or mental

state, and affective empathy, defined as the capacity to share

another’s emotional state [12, 13]. Although cognitive empathy

appears similar to ToM, these constructs are viewed as being distinct,

with the former related to the ability to understand another’s emo-

tional state and the latter related to the ability to recognize another’s
mental state [14]. A recent narrative review on empathy and substance

use found that compared to healthy controls, adults with AUD often

demonstrated impairments in various facets of empathy (e.g. empathic

concern, perspective-taking) [5], as assessed by self-report question-

naires and behavioral tasks [15–17]. The findings were mixed, how-

ever, as two studies found no empathy deficits in individuals with

AUD compared to healthy controls [18, 19]. Further, a systematic

review was not conducted, and only a subset of published studies

comparing empathy in individuals with AUD versus healthy controls

was considered (see [5]). Thus, while deficits in empathy appear to be

linked to AUD, no prior studies have meta-analyzed results across all

available studies. The current study is the first, to our knowledge, to

do so, providing a critical evaluation of the strength and reliability of

these effects across studies. We further test whether individuals with

AUD have particular deficits in affective versus cognitive empathy, as

prior findings are also inconsistent here (e.g. [20, 21]). These findings

will lead to improved understanding of the socio-cognitive mecha-

nisms that may underlie social impairments found in AUD.

Deficits in empathy (and other socio-cognitive variables) in indi-

viduals with AUD are often interpreted as being a result of long-term

alcohol misuse (e.g. [5]). Chronic heavy alcohol consumption is associ-

ated with severe and multiple neurocognitive problems (e.g. memory

and executive functioning deficits), including abnormalities in prefron-

tal and limbic brain regions important for cognitive and emotional

processing, which may lead to socio-cognitive impairments that per-

sist even when individuals are sober [22–26]. It remains unclear, how-

ever, whether potential links between empathy deficits and AUD

extend to non-clinical samples, where individuals may not have the

same chronic history of alcohol misuse as those with AUD. In fact,

empathy deficits may be an early AUD risk factor, predisposing indi-

viduals to heavy alcohol use and the development of alcohol prob-

lems [5, 27]. Consistent with this, a recent systematic review

conducted on adolescents found an association between lower empa-

thy and substance use in the five studies reviewed [27]. However,

only three of the included studies specifically looked at alcohol use,

young adults and adults were not considered and a meta-analysis was

not conducted. While studies in adolescents and other non-clinical

samples (e.g. college students, community adults) often find links

between deficits in empathy and problematic alcohol use (e.g. binge

drinking [28–30]), null findings have also been reported [31, 32]. Thus,

the second aim of the current paper is to quantitatively synthesize

results across studies examining the associations between empathy

and alcohol consumption and alcohol problems in adolescent, college

and adult/community samples (referred to herein as non-clinical sam-

ples). Findings from this meta-analysis will inform whether potential

links between empathy deficits and AUD extend to non-clinical sam-

ples, which would be consistent with the proposition that deficits in

empathy may also act as a risk factor for the development of alcohol

problems [5].

The current study is the first to provide quantitative analyses of

associations between deficits in empathy and alcohol use and prob-

lems in clinical and non-clinical samples. We present three meta-ana-

lyses—one examining whether individuals with AUD show deficits in

empathy compared to healthy controls, and two examining associa-

tions between empathy and alcohol consumption and alcohol prob-

lems in non-clinical samples. Relevant moderating variables were

explored when possible, such as study quality, empathy subscale

(i.e. cognitive and affective empathy), empathy measure, age and gen-

der. We hypothesized that (1) individuals with AUD would demon-

strate deficits in empathy compared to healthy controls and (2) lower

empathy would be associated with heavier alcohol consumption and

more alcohol problems in non-clinical samples. We made no predic-

tions regarding links between alcohol use/misuse and cognitive versus

affective empathy, given largely conflicting findings in past studies

(e.g. [20, 21]).

METHODS

We report methodology in accordance with the Preferred Reporting

Items for Systematic Reviews and Meta-analyses (PRISMA) guidelines
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[36] (see Table 1) and following a pre-registered International Pro-

spective Register of Systematic Reviews (PROSPERO) protocol

(http://www.crd.york.ac.uk/PROSPERO/, registration number

CRD42021225392). Literature searches were conducted in December

2020 and August 2021, using the databases Pubmed, PsycINFO and

Google Scholar to identify relevant studies published since January

1970, with search terms including [empathy] and [alcohol]. Searches

were limited for two of the databases, such that keywords had to

appear in the title for Google Scholar searches and in the title or

abstract for PsycInfo searches. The reference lists of identified studies

were also scanned, and reverse searches were generated and scanned

for appropriate studies. To be included in the meta-analyses, studies

had to either provide data on empathy in AUD samples compared to

healthy controls or provide data on the associations between empa-

thy and alcohol use or problems in non-clinical samples. Inclusion was

not limited by study location (i.e. country in which the study took

place). Exclusionary criteria included non-human animal, non-English

language and non-peer-reviewed/unpublished studies.

Data extraction, coding and statistical analysis

We extracted mean values for empathy measures in AUD samples and

healthy controls and correlations for the associations between empa-

thy measures and the following superordinate factors in non-clinical

samples: ‘alcohol consumption’ and ‘alcohol problems’ (see Supporting

information, Table S1 for a list of variables included in each factor).

When these statistics were not available, we requested them from

authors. A second member of the study team independently verified

the extracted data for accuracy, and the few discrepancies were recon-

ciled by team discussion. Analyses were run using Comprehensive

Meta-Analysis (CMA) version 2.0 software [37]. Final effect sizes were

reported as Hedges’ g for studies comparing AUD samples to healthy

controls and Pearson’s r for correlational studies on non-clinical sam-

ples. Hedges’ g of 0.2, 0.5 and 0.8 indicate small, medium and large

effect sizes, respectively [38]. Pearson’s r of approximately 0.1, 0.3

and 0.5 indicate small, medium and large effect sizes, respectively [39].

The significance threshold for all analyses was set at P < 0.05.

Each value contributing to an aggregate effect size was indepen-

dent of all other values [37, 40]. For studies that included a measure

of empathy with multiple subcomponents (e.g. [41]) and for the one

study that reported more than one measure of empathy (i.e. [20]), a

single effect size was calculated by averaging multiple effect sizes of

empathy within each study. When studies reported associations

between empathy and multiple alcohol variables categorized within

the same superordinate factor (e.g. the alcohol consumption superor-

dinate factor included both quantity and frequency of drinking epi-

sodes), an average effect size was computed across the variables.

Similarly, we computed an average effect size across studies that used

the same participant sample. This ensured that studies with shared

samples contributed only one weighted effect size.

Random-effects models were used for all analyses [42]. The het-

erogeneity of effect sizes across studies in each meta-analysis was

tested with the I2- and Q-statistics [37]. When the heterogeneity test

was significant, we examined potential moderation by study quality,

empathy subscale (i.e. cognitive versus affective empathy), empathy

measure, age and gender. To test for moderation by study quality,

studies were assessed based on a modified version of the adapted

quality assessment tool for quantitative studies (QATQS) that included

relevant items [43] (see Supporting information, Scale S1). To test for

significant differences in effect sizes between empathy subscales

(i.e. cognitive versus affective empathy) in studies that included both,

we created superordinate factors for ‘cognitive empathy’ and ‘affec-
tive empathy’ (see Supporting information, Table S2), and compared

multiple outcomes within each study (see [44]). To test for moderation

by empathy measure, we compared the two most commonly used

T AB L E 1 Meta-analysis of studies comparing empathy levels of individuals with alcohol use disorder to healthy controls (HC)

Study authors AUD HC Hedges’ g 95% CI Z P

Amenta et al., 2013 [33] 22 22 −0.54 −1.13, 0.06 −1.78 0.08

Erol et al., 2017b [15] 33 33 −0.57 −1.06, −0.08 −2.30 < 0.05

Gizewski et al., 2013 [34] 12 12 −0.15 −0.94, 0.64 −0.36 0.72

Grynberg et al., 2017 [21] 41 37 −0.23 −0.68, 0.22 −1.02 0.31

Martinotti et al., 2009 [16] 107 107 −0.65 −0.93, −0.38 −4.68 < 0.001

Maurage et al., 2011 [20] 30 30 −0.21 −0.72, 0.29 −0.82 0.41

Mohagheghi et al., 2015 [17] 40 40 −2.06 −2.60, −1.52 −7.49 < 0.001

Schmidt et al., 2016a [18] 31 30 −0.33 −0.91, 0.25 −1.11 0.27

Schmidt et al., 2017a [35] 13 34

Thoma et al., 2013 [19] 20 20 0.09 −0.52, 0.70 0.29 0.77

Overall estimate −0.53 −0.90, −0.16 −2.78 < 0.01

Heterogeneity Q = 40.09 P < 0.001 I 2 = 80.04 τ 2 = 0.25

aThese studies used the same sample; we averaged over the statistics;
bonly empathy scores collected immediately after detoxification were included to match similar assessment time-points in the other included studies.

AUD = alcohol use disorder.
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empathy measures [i.e. the empathy quotient (EQ) [45] and the inter-

personal reactivity index (IRI) [46, 47]] to each other and to all other

measures. To test for moderation by age, a meta-regression was run

using mean age in each study as a continuous moderator. To test for

moderation by gender, a meta-regression was run using the percent-

age of females in each study as a continuous moderator variable.

Publication bias was evaluated with methods commonly used in

the literature (i.e. Begg’s rank correlation test [48], visual inspection

of funnel plots and trim-and-fill methods [49]). Publication bias was

determined based on whether (1) Begg’s rank correlation tests were

significant, (2) there was considerable asymmetry in the funnel plots

and (3) trim-and-fill models were considerably different from the

tested models [49, 50].

RESULTS

A total of 550 studies were identified in the search (see Figure 1).

Twenty-six articles, including 24 unique samples and 4672 individuals,

were included in the meta-analyses. Specifically, 10 articles (nine

unique samples; n = 714) were included in the meta-analysis compar-

ing AUD samples (n = 349) to healthy controls (n = 365). Sixteen arti-

cles (15 unique samples; n = 3955) were included in the meta-

analyses on non-clinical samples; 11 unique samples examined alcohol

consumption outcomes (n = 3376) and seven unique samples

(n = 1056) examined alcohol problems. The average study quality rat-

ing was slightly higher for studies in the meta-analysis comparing

AUD samples to healthy controls [mean = 2.20, standard deviation

(SD) = 0.42] than for studies in the meta-analyses on non-clinical sam-

ples (mean = 1.63, SD = 0.50) (see Supporting information, Table S3).

Based on the rating scale used, these average study quality scores

indicate moderate quality. Moderate quality studies typically included

information on participation selection (e.g. representativeness, the

percentage that agreed to participate), appropriately adjusted for

some or most confounders (e.g. age, gender, education), reported

information on dropout rates and clearly stated their hypothesis and

inclusion/exclusion criteria (see Supporting information, Scale S1).

Below, we first present the results of the meta-analysis comparing

individuals with AUD to healthy controls; we then present the results

of the meta-analyses on non-clinical samples.

F I GU R E 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram for studies selected for the meta-
analysis
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AUD versus healthy controls meta-analysis

Results for the meta-analysis examining differences in empathy in

AUD samples compared to healthy controls are shown in Table 1. All

nine studies matched the AUD groups and the healthy control

groups on age and gender, and eight studies additionally matched

these two groups on intelligence (i.e. education level or IQ). As

predicted, individuals with AUD reported significantly lower empathy

than healthy controls (Hedges’ g = −0.53, CI = −0.91, −0.16,

P < 0.01), indicative of a medium effect size. Results from the moder-

ation analyses are presented in Table 2. There was significant hetero-

geneity across studies, but this heterogeneity was not explained by

study quality [Q = 1.88, degrees of freedom (d.f.) = 1, P = 0.17] or

gender (β = −0.006, CI = −0.02, 0.01, Z = −0.60, P = 0.55). There was

significant moderation by age, such that increases in age cor-

responded to an increase in effect size (β = 0.09, CI = 0.04, 0.15,

Z = 3.34, P < 0.001).

Six studies reported data separately for cognitive and affective

empathy (see Table 2). Compared to healthy controls, individuals

with AUD had significantly lower cognitive empathy (Hedges’ g =

−0.44, CI = −0.79, −0.10, P < 0.05), but not affective empathy

(Hedges’ g = −0.19, CI = −0.51, 0.14, P = 0.27), and the difference

between these Hedges’ g statistics was significant (Z = 2.34,

P < 0.01). There was also significant heterogeneity across empathy

measures (Q = 38.96, d.f. = 4, P < 0.001). Three studies used the

EQ [15, 16, 33] as the measure of empathy, and three studies (across

four articles) used the IRI [18, 19, 34, 35] (see Tables 2 and 3).

One study used both the EQ and the IRI [20]. [Note: this study

was excluded when comparing studies that used the EQ versus stud-

ies that used the IRI.] The remaining studies used some other mea-

sure of empathy (e.g. the multi-faceted empathy test score—see

Table 3).

We first compared the EQ to the IRI. Individuals with AUD scored

significantly lower in studies that administered the EQ (k = 3, Hedges’
g = −0.62, CI = −0.84, −0.40, P < 0.001), but did not differ from

healthy controls in studies that used the IRI (k = 3, Hedges’ g = −0.13,

CI = −0.51, 0.24, P = 0.48). The difference between these Hedges’
g statistics was significant (Q = 4.88, d.f. = 1, P = 0.027). We then

compared the EQ to all other measures. Individuals with AUD scored

significantly lower on empathy when using the EQ (k = 4, Hedges’ g =
−0.56, CI = −0.76, −0.35, P < 0.001), but did not differ from healthy

controls when using other measures (k = 5, Hedges’ g = −0.55, CI =

−1.34, 0.25, P = 0.17). However, the difference between these

Hedges’ g statistics was not significant (Q = 0.04, d.f. = 1, P = 0.85).

Finally, we compared the IRI to all other measures. Individuals with

AUD did not differ from healthy controls on empathy when using the

IRI (k = 4, Hedges’ g = −0.16, CI = −0.46, 0.14, P = 0.30), but scored

significantly lower when using other measures (k = 5, Hedges’ g =

−0.80, CI = −1.34, −0.26, P < 0.01). The difference between these

Hedges’ g statistics was significant (Q = 9.98, d.f. = 1, P < 0.01).

Non-clinical samples meta-analyses

Results for the meta-analyses examining associations between empa-

thy and alcohol consumption and alcohol problems in non-clinical

samples are shown in Table 4. As predicted, lower empathy was asso-

ciated with heavier alcohol consumption (r = −0.12, CI = −0.15, −0.09,

P < 0.001) and more alcohol problems (r = −0.08, CI = −0.14, −0.01,

P = 0.021), indicative of small effect sizes. There was not significant

heterogeneity across studies for either alcohol consumption

(Q = 9.68, d.f. = 10, P = 0.47) or alcohol problems (Q = 6.55, d.f. = 6,

P = 0.37), and thus moderation analyses were not conducted

(see [44]).

T AB L E 2 Moderation analyses comparing individuals with alcohol use disorder to healthy controls

Moderator n Point estimate 95% CI Statistic P

Study quality Moderate 7 Hedges’ g = −0.57 −1.05, −0.10

Strong 2 Hedges’ g = −0.34 −0.70, 0.01 Q = 1.88 0.17

Empathy subscale: cognitive versus affective Cognitive 6a Hedges’ g = −0.44 −0.79, −0.10

Affective Hedges’ g = −0.19 −0.51, 0.14 Z = 2.34 < 0.01

Empathy measure: EQ versus IRI EQ 3 Hedges’ g = −0.62 −0.84, −0.40

IRI 3 Hedges’ g = −0.13 −0.51, 0.24 Q = 4.88 0.027

Empathy measure: EQ versus all others EQ 4 Hedges’ g = −0.56 −0.76, −0.35

All others 5 Hedges’ g = −0.55 −1.34, 0.25 Q = 0.04 0.85

Empathy measure: IRI versus all others IRI 4 Hedges’ g = −0.16 −0.46, 0.14

All others 5 Hedges’ g = −0.80 −1.34, −0.26 Q = 9.98 < 0.01

Age 9 ß = 0.09 0.04, 0.15 Q = 11.15 < 0.001

Gender percentage 9 ß = −0.006 −0.02, 0.01 Q = 0.36 0.55

EQ = empathy quotient; IRI = interpersonal reactivity index; CI = confidence interval.
aThis analysis examined coginitive versus affective empathy within studies rather than across studies, thus only studies that included both cognitive and

affective were included in this moderation analysis.

EMPATHY, ALCOHOL USE AND PROBLEMS 2797



T
A
B
L
E

3
C
ha

ra
ct
er
is
ti
cs

o
f
st
ud

ie
s
in
cl
ud

ed
in

th
e
cl
in
ic
al
an

d
no

n-
cl
in
ic
al
m
et
a-
an

al
ys
es

St
ud

y
P
o
pu

la
ti
o
n

D
es
ig
n

M
ea

su
re

o
f
em

p
at
h
y

A
bb

ey
et

al
.2

0
0
6
a
[3
1
]

U
S
po

pu
la
ti
o
n:

m
al
e
co

m
m
un

it
y
sa
m
pl
e
(n

=
1
6
3
)

C
ro
ss
-s
ec
ti
o
na

l
D
E
S:

as
se
ss
ed

an
d
co

m
b
in
ed

p
er
sp
ec
ti
ve

-t
ak
in
g
an

d

em
p
at
h
ic
co

n
ce
rn

su
b
sc
al
es

A
m
en

ta
et

al
.2

0
1
3
b
[3
3
]

B
el
gi
an

po
pu

la
ti
o
n:

m
al
e
cl
in
ic
al
A
U
D

sa
m
pl
e
(n

=
2
2
)

ve
rs
us

m
al
e
he

al
th
y
co

nt
ro
ls
(n

=
2
2
)

C
ro
ss
-s
ec
ti
o
na

l
E
Q
:a

ss
es
se
d
co

gn
it
iv
e
em

p
at
h
y,
so
ci
al
sk
ill
s
an

d

em
o
ti
o
n
al
re
ac
ti
vi
ty

C
ha

rp
en

ti
er

et
al
.2

0
1
6
a
[5
1
]

U
S
po

pu
la
ti
o
n:

co
n
ve

ni
en

ce
sa
m
pl
e
o
f
co

m
m
un

it
y

m
em

be
rs

w
ho

pr
ev

io
us
ly

pa
rt
ic
ip
at
ed

in

ne
ur
o
im

ag
in
g
st
ud

ie
s
o
f
al
co

ho
lis
m

ri
sk

(n
=
1
7
6
)

C
ro
ss
-s
ec
ti
o
na

l
E
IV
E
S:

in
cl
u
d
ed

1
9
-i
te
m

su
b
sc
al
e
as
se
ss
in
g
em

p
at
h
y

E
ro
le

t
al
.2

0
1
7
b
[1
5
]

T
ur
ki
sh

po
pu

la
ti
o
n:

cl
in
ic
al
A
U
D

sa
m
pl
e
(n

=
3
3
)v

er
su
s

he
al
th
y
co

nt
ro
ls
(n

=
3
3
)

C
ro
ss
-s
ec
ti
o
na

lc
E
Q
:a

ss
es
se
d
o
ve

ra
ll
em

p
at
h
y

F
ie
ld
in
g
et

al
.2

0
1
8
a
[5
2
]

N
ew

Z
ea

la
nd

po
pu

la
ti
o
n:

st
ud

en
t
sa
m
pl
e
(n

=
1
2
0
)

C
ro
ss
-s
ec
ti
o
na

l
IR
I:
o
n
ly

as
se
ss
ed

em
p
at
h
ic
co

n
ce
rn

G
iz
ew

sk
ie

t
al
.2

0
1
3
b
[3
4
]

G
er
m
an

po
pu

la
ti
o
n:

cl
in
ic
al
sc
hi
zo

ph
re
ni
a
sa
m
pl
e

( n
=
2
4
)v

er
su
s
cl
in
ic
al
A
U
D

sa
m
pl
e
(n

=
1
2
)v

er
su
s

he
al
th
y
co

nt
ro
ls
(n

=
1
2
)

C
ro
ss
-s
ec
ti
o
na

ld
IR
I:
as
se
ss
ed

p
er
sp
ec
ti
ve

-t
ak
in
g,

em
p
at
h
ic
co

n
ce
rn
,

fa
n
ta
sy

an
d
p
er
so
n
al
d
is
tr
es
s

G
ry
nb

er
g
et

al
.2

0
1
7
b
[2
1
]

B
el
gi
an

an
d
F
re
n
ch

po
pu

la
ti
o
n:

cl
in
ic
al
A
U
D

sa
m
pl
e

(n
=
4
1
)v

er
su
s
h
ea

lt
hy

co
nt
ro
ls
(n

=
3
7
)

C
ro
ss
-s
ec
ti
o
na

l
M
E
T
-C

o
re
:a

ss
es
se
d
d
ec
o
d
in
g
an

d
sh
ar
in
g
o
f
em

o
ti
o
n
s

K
es
sl
er

et
al
.2

0
1
8
a
[5
3
]

G
er
m
an

po
pu

la
ti
o
n:

m
ed

ic
al
pr
o
fe
ss
io
na

ls
am

pl
e

(n
=
1
9
8
)

C
ro
ss
-s
ec
ti
o
na

l
E
m
p
at
h
iz
in
g
sc
al
e
sh
o
rt
fo
rm

:a
ss
es
se
d
th
e
ex

te
n
t
o
f

th
e
ab

ili
ty

to
b
e
em

p
at
h
ic

K
ro
ll
et

al
.2

0
1
8
a
[5
4
]

Sw
is
s
po

pu
la
ti
o
n
:p

o
ly
su
bs
ta
nc

e
us
er
s
(n

=
4
7
)a

nd

co
nt
ro
ls
(n

=
5
9
)

C
ro
ss
-s
ec
ti
o
na

l
M
E
T
:a
ss
es
se
d
co

gn
it
iv
e
an

d
em

o
ti
o
n
al
em

p
at
h
y

La
gh

ie
t
al
.2

0
1
9
a
[2
8
]

It
al
ia
n
po

pu
la
ti
o
n
:s
tu
de

nt
sa
m
pl
e
(n

=
1
8
8
)

C
ro
ss
-s
ec
ti
o
na

l
IR
I:

as
se
ss
ed

p
er
sp
ec
ti
ve

-t
ak
in
g
an

d
em

p
at
h
ic
co

n
ce
rn

La
nn

o
y
et

al
.2

0
2
0
a
[2
9
]

F
re
nc

h
po

pu
la
ti
o
n:

st
ud

en
t
sa
m
pl
e
(n

=
2
0
2
)

C
ro
ss
-s
ec
ti
o
na

l
B
E
S:

as
se
ss
ed

co
gn

it
iv
e
an

d
af
fe
ct
iv
e
em

p
at
h
y
in

yo
u
th
s

Lo
w

&
E
sp
el
ag
e
2
0
1
3
a
[5
5
]

U
S
po

pu
la
ti
o
n:

st
u
de

nt
sa
m
pl
e
(n

=
1
0
2
3
)

C
ro
ss
-s
ec
ti
o
na

lc
T
ee

n
co

n
fl
ic
t
su
rv
ey

–e
m
p
at
h
y:

as
se
ss
ed

ad
o
le
sc
en

ts

ab
ili
ty

to
lis
te
n
,c
ar
e
an

d
tr
u
st

o
th
er
s

Ly
ve

rs
et

al
.2

0
1
7
a
[4
1
]

A
us
tr
al
ia
n
po

pu
la
ti
o
n:

un
iv
er
si
ty

sa
m
pl
e
(n

=
1
0
2
)

C
ro
ss
-s
ec
ti
o
na

l
IR
I:
as
se
ss
ed

p
er
sp
ec
ti
ve

-t
ak
in
g,

em
p
at
h
ic
co

n
ce
rn
,

fa
n
ta
sy

an
d
p
er
so
n
al
d
is
tr
es
s

Ly
ve

rs
et

al
.2

0
1
8
a
[3
0
]

A
us
tr
al
ia
n
po

pu
la
ti
o
n:

co
m
m
un

it
y
sa
m
pl
e
(n

=
1
6
1
)

C
ro
ss
-s
ec
ti
o
na

l
IR
I:
as
se
ss
ed

p
er
sp
ec
ti
ve

-t
ak
in
g,

em
p
at
h
ic
co

n
ce
rn
,

fa
n
ta
sy

an
d
p
er
so
n
al
d
is
tr
es
s

Ly
ve

rs
&
M
ee

st
er

2
0
1
2
a
[5
6
]

U
S
po

pu
la
ti
o
n:

o
nl
in
e
sa
m
pl
e
(n

=
3
3
7
)

C
ro
ss
-s
ec
ti
o
na

l
B
E
E
S:

as
se
ss
ed

p
ar
ti
ci
p
an

ts
p
er
ce
iv
ed

ab
ili
ty

to

id
en

ti
fy

an
d
fe
el

th
e
em

o
ti
o
n
s
o
f
o
th
er
s

M
ar
ti
no

tt
ie

t
al
.2

0
0
9
b
[1
6
]

It
al
ia
n
po

pu
la
ti
o
n
:c
lin

ic
al
A
U
D

sa
m
pl
e
(n

=
1
0
7
)v

er
su
s

he
al
th
y
co

nt
ro
ls
(n

=
1
0
7
)

C
ro
ss
-s
ec
ti
o
na

l
E
Q
:a

ss
es
se
d
o
ve

ra
ll
em

p
at
h
y

M
au

ra
ge

et
al
.2

0
1
1
b
[2
0
]

B
el
gi
an

po
pu

la
ti
o
n:

cl
in
ic
al
A
U
D

sa
m
pl
e
(n

=
3
0
)v

er
su
s

he
al
th
y
co

nt
ro
ls
(n

=
3
0
)

C
ro
ss
-s
ec
ti
o
na

l
E
Q
:a

ss
es
se
d
co

gn
it
iv
e
em

p
at
h
y,
so
ci
al
sk
ill
s
an

d

em
o
ti
o
n
al
re
ac
ti
vi
ty
;I
R
I:
as
se
ss
ed

p
er
sp
ec
ti
ve

-

ta
ki
n
g,
em

p
at
h
ic
co

n
ce
rn
,f
an

ta
sy

an
d
p
er
so
n
al

d
is
tr
es
s

M
o
ha

gh
eg

hi
et

al
.2

0
1
5
b
[1
7
]

Ir
an

ia
n
po

pu
la
ti
o
n:

cl
in
ic
al
A
U
D

sa
m
pl
e
(n

=
4
0
)v

er
su
s

he
al
th
y
co

n
tr
o
ls
(n

=
4
0
)

C
ro
ss
-s
ec
ti
o
na

l
B
ar
-O

n
E
IQ

:i
n
cl
u
d
ed

em
p
at
h
y
su
b
sc
al
e

(C
o
n
ti
n
u
es
)

2798 KUMAR ET AL.



T
A
B
L
E

3
(C
o
nt
in
ue

d)

St
ud

y
P
o
pu

la
ti
o
n

D
es
ig
n

M
ea

su
re

o
f
em

p
at
h
y

M
un

ta
ne

r
et

al
.1

9
9
0
a
[3
2
]

U
S
po

pu
la
ti
o
n:

m
al
e
co

m
m
un

it
y
sa
m
pl
e
(n

=
8
5
)e

C
ro
ss
-s
ec
ti
o
na

l
E
IV
E
S
in
cl
u
d
ed

1
9
-i
te
m

su
b
sc
al
e
as
se
ss
in
g
em

p
at
h
y

N
ag
o
sh
ie

t
al
.1

9
9
2
a
[6
0
]

U
S
po

pu
la
ti
o
n:

m
al
e
co

m
m
un

it
y
sa
m
pl
e
(n

=
1
7
3
)e

C
ro
ss
-s
ec
ti
o
na

l
E
IV
E
S:

in
cl
u
d
ed

1
9
-i
te
m

su
b
sc
al
e
as
se
ss
in
g
em

p
at
h
y

re
fl
ec
ti
n
g
se
n
si
ti
vi
ty

to
th
e
fe
el
in
gs

an
d
re
ac
ti
o
n
s

o
f
o
th
er
s
an

d
su
sc
ep

ti
b
ili
ty

to
so
ci
al
cu

es

N
ag
o
sh
ie

t
al
.1

9
9
4
a
[5
7
]

U
S
po

pu
la
ti
o
n:

u
ni
ve

rs
it
y
sa
m
pl
e
(n

=
1
5
1
)e

C
ro
ss
-s
ec
ti
o
na

l
E
IV
E
S:

in
cl
u
d
ed

1
9
-i
te
m

su
b
sc
al
e
as
se
ss
in
g
em

p
at
h
y

Sc
hm

id
t
et

al
.2

0
1
6
b
[1
8
]

G
er
m
an

po
pu

la
ti
o
n:

cl
in
ic
al
A
U
D

sa
m
pl
e
(n

=
3
1
)

ve
rs
us

he
al
th
y
co

nt
ro
ls
(n

=
3
0
)

C
ro
ss
-s
ec
ti
o
na

l
IR
Ia

b
b
re
vi
at
ed

ve
rs
io
n
:a

ss
es
se
d
p
er
sp
ec
ti
ve

-t
ak
in
g,

em
p
at
h
ic
co

n
ce
rn
,f
an

ta
sy

an
d
p
er
so
n
al
d
is
tr
es
s

Sc
hm

id
t
et

al
.2

0
1
7
b
[3
5
]

G
er
m
an

po
pu

la
ti
o
n:

cl
in
ic
al
A
U
D

sa
m
pl
e
(n

=
1
3
)

ve
rs
us

he
al
th
y
co

nt
ro
ls
(n

=
3
4
)

C
ro
ss
-s
ec
ti
o
na

l
IR
Ia

b
b
re
vi
at
ed

ve
rs
io
n
:a

ss
es
se
d
p
er
sp
ec
ti
ve

-t
ak
in
g,

em
p
at
h
ic
co

n
ce
rn
,f
an

ta
sy

an
d
p
er
so
n
al
d
is
tr
es
s

T
ho

m
a
et

al
.2

0
1
3
b
[1
9
]

G
er
m
an

po
pu

la
ti
o
n:

cl
in
ic
al
A
U
D

sa
m
pl
e
(n

=
2
0
)

ve
rs
us

he
al
th
y
co

nt
ro
ls
(n

=
2
0
)

C
ro
ss
-s
ec
ti
o
na

l
IR
Ia

b
b
re
vi
at
ed

ve
rs
io
n
:a

ss
es
se
d
p
er
sp
ec
ti
ve

-t
ak
in
g,

em
p
at
h
ic
co

n
ce
rn
,f
an

ta
sy

an
d
p
er
so
n
al
d
is
tr
es
s

V
er
sc
hu

er
e
et

al
.2

0
1
2
a
[5
8
]

D
ut
ch

po
pu

la
ti
o
n:

ad
o
le
sc
en

t
ju
ve

ni
le

ce
nt
er

sa
m
pl
e

(n
=
5
7
)e

C
ro
ss
-s
ec
ti
o
na

l
IR
I:
as
se
ss
ed

p
er
sp
ec
ti
ve

-t
ak
in
g,

em
p
at
h
ic
co

n
ce
rn
,

fa
n
ta
sy

an
d
p
er
so
n
al
d
is
tr
es
s

Y
ba

rr
a
et

al
.2

0
1
7
a
[5
9
]

U
S
po

pu
la
ti
o
n:

ad
o
le
sc
en

t
sa
m
pl
e
(n

=
1
0
5
8
)e

C
ro
ss
-s
ec
ti
o
na

lc
D
E
S:

as
se
ss
ed

o
ve

ra
ll
em

p
at
h
y

D
E
S
=
D
av
is
em

pa
th
y
sc
al
e;

E
Q

=
em

pa
th
y
qu

o
ti
en

t
sc
al
e;

E
IV
E
S
=
E
ys
en

ck
im

pu
ls
iv
it
y–

ve
nt
ur
es
o
m
en

es
s–

em
pa

th
y
sc
al
e;

IR
I=

in
te
rp
er
so
na

lr
ea

ct
iv
it
y
in
d
ex

;M
E
T
=
m
u
lt
i-
fa
ce
te
d
em

p
at
h
y
te
st
;B

E
S
=
b
as
ic

em
pa

th
y
sc
al
e;

B
E
E
S
=
ba

la
nc

ed
em

o
ti
o
na

le
m
pa

th
y
sc
al
e;

B
ar
-O

n
E
IQ

=
B
ar
-O

n
em

o
ti
o
na

li
nt
el
lig
en

ce
qu

es
ti
o
nn

ai
re
;A

U
D
=
al
co

ho
lu

se
di
so
rd
er
.

a S
tu
di
es

in
cl
ud

ed
in

m
et
a-
an

al
ys
es

o
n
no

n-
cl
in
ic
al
sa
m
pl
es
.

b
St
ud

ie
s
in
cl
ud

ed
in

m
et
a-
an

al
ys
is
co

m
pa

ri
ng

in
di
vi
du

al
s
w
it
h
al
co

ho
lu

se
di
so
rd
er

to
he

al
th
y
co

nt
ro
ls
.

c T
he

se
st
ud

ie
s
us
ed

lo
ng

it
ud

in
al
de

si
gn

s,
bu

t
th
e
da

ta
us
ed

in
th
e
m
et
a-
an

al
ys
is
w
er
e
co

lle
ct
ed

at
o
ne

ti
m
e-
po

in
t
an

d
th
us

ar
e
cr
o
ss
-s
ec
ti
o
na

l.
d
T
hi
s
st
ud

y
us
ed

an
ex

pe
ri
m
en

ta
ld

es
ig
n,

bu
t
th
e
da

ta
us
ed

in
th
e
m
et
a-
an

al
ys
is
w
er
e
co

lle
ct
ed

at
o
ne

ti
m
e-
po

in
t
(a
nd

ta
ke

n
fr
o
m

va
ri
ab

le
s
th
at

w
er
e
n
o
t
m
an

ip
u
la
te
d
),
an

d
th
u
s
th
e
d
at
a
ar
e
cr
o
ss
-s
ec
ti
o
n
al
.

e
Sa

m
pl
e
si
ze
s
re
fl
ec
t
to
ta
ls
am

pl
e
si
ze
s.
A
su
bs
et

o
f
th
es
e
to
ta
ls
am

pl
e
si
ze
s
w
as

us
ed

in
an

al
ys
es

(s
ee

T
ab

le
4
fo
r
nu

m
be

r
o
f
pa

ri
ti
cp

an
ts

in
cl
ud

ed
in

ea
ch

st
u
d
ys

an
al
ys
is
).

EMPATHY, ALCOHOL USE AND PROBLEMS 2799



Publication bias

Begg’s rank correlation test [48] resulted in null findings for variables

in all meta-analyses (i.e. clinical and non-clinical samples), suggesting

no evidence of publication bias. Further, visual inspection of funnel

plots suggested there was little evidence of publication bias in any

meta-analysis; trim-and-fill imputation of missing studies did not alter

effect sizes appreciably (see Supporting information, Figures S1 and

S2, Tables S4 and S5).

DISCUSSION

Social impairments are a central feature of AUD, but the socio-

cognitive mechanisms that contribute to these problems remain

unclear. The ability to empathize with others is often compromised in

individuals with AUD and in those who report problematic alcohol use

more generally. Here, we conducted a meta-analysis examining

whether individuals with AUD show deficits in empathy compared to

healthy controls and meta-analyses examining associations between

empathy and alcohol consumption and alcohol problems in non-

clinical samples.

Meta-analytical findings on individuals with AUD
versus healthy controls

Meta-analytical results revealed a medium effect size difference, such

that individuals with AUD had greater deficits in empathy compared

to healthy controls. This aligns with one previous narrative review on

a subset of the studies included here that showed that adults with

AUD often demonstrated impairments in empathic processing com-

pared to healthy controls [5]. Given reliable associations, future longi-

tudinal and experimental studies are needed to clarify the temporal

ordering of these effects (i.e. whether AUD leads to deficits in empa-

thy or vice versa) and to delineate potential clinical implications. If

impairments in empathy underlie some of the social and interpersonal

dysfunctions found in AUD, this would suggest a target for treatment.

T AB L E 4 Meta-analyses of articles assessing the associations between empathy and alcohol use and problems in non-clinical samples

Superordinate factor Article authors n r 95% CI P

Alcohol consumption

Charpentier et al., 2016 [51] 176 −0.15 −0.29, −0.00 < 0.05

Fielding et al., 2018 [52] 120 −0.23 −0.39, −0.05 < 0.05

Kessler et al., 2018 [53] 196 −0.15 −0.28, −0.01 < 0.05

Kroll et al., 2018 [54] 106 0.01 −0.18, 0.20 0.90

Laghi et al., 2019 [28] 188 −0.11 −0.25, 0.03 0.13

Lannoy et al., 2020 [29] 202 −0.17 −0.30, −0.03 < 0.05

Low & Espelage, 2013 [55] 1023 −0.14 −0.20, −0.08 < 0.001

Lyvers & Meester, 2012 [56] 337 −0.16 −0.26, −0.05 < 0.01

Nagoshi et al., 1994 [57] 125 −0.14 −0.31, 0.04 0.12

Verschuere et al., 2012 [58] 27 −0.29 −0.60, 0.10 0.15

Ybarra et al., 2017 [59] 876 −0.06 −0.12, 0.01 0.11

Overall estimate −0.12 −0.15, −0.09 <0.001

Heterogeneity Q = 9.68 P = 0.47 I 2 = 0.00 τ 2 = 0.00

Alcohol problems

Abbey et al., 2006 [31] 163 −0.13 −0.28, 0.02 0.10

Charpentier et al., 2016 [51] 169 0.01 −0.14, 0.17 0.86

Kroll et al., 2018 [54] 106 −0.00 −0.19, 0.19 0.99

Lannoy et al., 2020 [29] 202 −0.18 −0.31, −0.04 < 0.05

Lyvers et al., 2017 [41] 102 0.02 −0.17, 0.22 0.83

Lyvers et al., 2018 [30] 161 −0.14 −0.29, 0.01 0.07

Muntaner et al., 1990a [32] 69 −0.02 −0.24, 0.21 0.90

Nagoshi et al., 1992a [60] 84

Overall estimate −0.08 −0.14, −0.01 0.021

Heterogeneity Q = 6.55 P = 0.37 I 2 = 8.34 τ 2 = 0.00

For articles with multiple variables of interest within the same superordinate factor, these variables were averaged over to generate an overall r, 95%

confidence interval (CI) and P-value.
aThese articles used the same sample; we averaged over the statistics.
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Indeed, empathy is a modifiable socio-cognitive factor [61], and inter-

ventions that improve empathy have been shown to reduce a range

of problematic behavior, including intimate partner violence [62], bul-

lying [63] and aggression [64]. In fact, a recent study found that an

intervention that increased empathy resulted in better alcohol absti-

nence self-efficacy in individuals with AUD [65]. Therefore, treat-

ments that aim to improve empathic abilities in individuals with AUD

may result in better short- and long-term outcomes related to both

interpersonal problems and alcohol use. In other words, interventions

targeting empathy may potentially be helpful to improve the quality

of life of individuals with AUD.

There was significant heterogeneity in effect sizes across studies,

which was not explained by study quality or gender. There was signifi-

cant moderation of the AUD–control effect sizes by the average age of

studies; as age increased, the difference in empathy between individ-

uals with AUD versus healthy controls increased. It is noteworthy that

age was a moderating factor even though all the studies included in this

meta-analysis were conducted on adult populations (i.e. 35–65 years).

This suggests a greater risk of social impairments as adults with AUD

grow older. However, study-level moderation by age does not neces-

sarily reflect within-study moderation by age (see [66, 67]). Indeed, at

the within-study level, two studies found no significant associations

between age and empthy in AUD samples [20, 21]. More research is

needed to explore age-related impairments in socio-cognitive abilities

in individuals with AUD within samples. Future research should also

examine empathy levels in adolescents and young adults with AUD

compared to age-matched controls to determine if our findings on

adults extend to younger populations. While prevalence rates of AUD

in adolescents and young adults appear to be declining [68, 69], rates

are still high, with approximately 1.3–5.2% of adolescents and 7–8.1%

of young adults meeting criteria for AUD [1, 70, 71]. More research is

needed on deficits in empathy and AUD in young people.

We found that, in comparison to healthy control groups, individ-

uals with AUD had impairments in cognitive empathy, but not affec-

tive empathy. These results suggest that individuals with AUD may be

able to share in other people’s emotional states, but may have diffi-

culty understanding them. More research is needed to more clearly

understand potential differences in cognitive versus affective empa-

thy deficits in AUD, however, as only six studies examined these sub-

components of empathy.

Finally, we examined whether effect sizes differed in studies that

used different measures of empathy. The two most commonly used

measures of empathy were the EQ and IRI. In general, effects sizes

were larger for the EQ than the IRI. This was true when we directly

compared effect sizes for the EQ versus the IRI and when comparing

the EQ (and, subsequently, the IRI) effect sizes to all other empathy

measures. However, due to the small number of studies that used

measures other than the EQ or IRI, these latter findings are probably

due to including the EQ and the IRI in the ‘other measures’ category
for these analyses. The EQ assesses ‘the drive to identify another per-

son’s emotions and thoughts, and to respond to these with an appro-

priate emotion’ (e.g. ‘I am good at predicting how someone will feel’
and ‘Seeing people cry does not really upset me’) [45]. The IRI

captures the multi-dimensionality of empathy by assessing four sub-

scales: perspective-taking, empathic concern, personal distress and

fantasy (e.g. ‘I try to look at everybody’s side of a disagreement

before I make a decision’ and ‘I often have tender, concerned feelings

for people less fortunate than me’) [46, 47]. Our findings suggest that

the EQ is a more sensitive measure for capturing differences in empa-

thy between individuals with AUD and healthy controls. Results

should be interepreted with caution, however, given the small number

of studies used in these comparisons. Further, it is possible that cer-

tain subscales of the IRI (e.g. empathic concern) are more effective

than others in capturing differences between individuals with AUD

and healthy controls, but we were unable to address this question in

the current meta-analysis due to a lack of such data. Future research

is recommended to further explore whether some measures of empa-

thy (or some subscales) are more sensitive to detecting empathy dif-

ferences between individuals with AUD and healthy controls.

Meta-analytical findings in non-clinical samples

Prior work has tended to focus on differences in socio-cognitive defi-

cits between individuals with AUD and healthy controls, and more

research is needed to more clearly understand the role of

socio-cognitive deficits in alcohol problems in non-clinical samples

(e.g. [28, 29]). Our meta-analytical results in non-clinical samples

showed small but reliable associations between lower empathy and

heavier alcohol consumption and more alcohol problems. The

strengths of these associations did not vary significantly across stud-

ies (and thus moderator variables were not tested). These findings

indicate that lower empathy is not only seen in individuals with AUD,

but is also present in individuals from non-clinical samples who report

heavier alcohol use and more alcohol-related problems.

All the studies included in these non-clinical meta-analyses were

cross-sectional, but the results are at least consistent with the propo-

sition that deficits in empathy may also precede the onset of heavy

alcohol use/problems and serve as a risk factor for problematic alco-

hol use [27–29]. For instance, young people with socio-cognitive defi-

cits may misperceive and over-value peers’ attitudes and norms about

drinking and consider drinking a way to be accepted by their peer

group, which may lead to alcohol misuse [29, 72]. Alternatively, those

who typically struggle with empathic responding while sober may gain

particular benefit from alcohol’s acute effects in increasing empathy,

social bonding and other prosocial variables [73–76]. In fact, in a study

of adult social drinkers, a low dose (0.24–0.29 g/kg) of alcohol (versus

placebo) increased affective empathy, and this effect was larger for

those with lower trait empathy scores [74]. This increased sensitivity

to the rewarding social effects of alcohol might place individuals with

lower empathy at elevated risk to escalate their drinking and develop

alcohol problems. Similar to clinical samples, however, the direction of

the associations between empathy deficits and heavier alcohol con-

sumption and more alcohol problems in non-clinical samples remains

unknown. Future longitudinal studies are needed to determine

whether lower empathy prospectively predicts the emergence of
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alcohol problems. The reliable associations we report here will hope-

fully stimulate more rigorous study designs to clarify the potential

causal nature of deficits in empathy in driving problematic alcohol use.

It would also be helpful to determine whether related socio-cognitive

deficits (e.g. theory of mind deficits) present in individuals with AUD

similarly extend to non-clinical samples.

Limitations, recommendations and conclusions

These meta-analyses have limitations. First, we excluded unpublished

studies, which may have inflated the meta-analytical results, given

that unpublished studies typically have null findings (although ana-

lyses commonly used to assess publication bias did not indicate this).

Second, few studies examined differences in cognitive and affective

empathic abilities separately, and more research is needed to draw

firm conclusions about links between deficits in subcomponents of

empathy and alcohol-related outcomes. Third, although a variety of

empathy measures was used across studies, due to the limited number

of studies using any particular measure, we were unable to run sepa-

rate meta-analyses for each measure of empathy. Future studies

should explore the ability of different measures of empathy to detect

differences between individuals with AUD versus healthy controls.

Fourth, we examined gender differences in empathic abilities of indi-

viduals with AUD compared to healthy controls by accounting for the

percentage of females (versus males) in each study. However, future

individual-level studies that report separate results for male and

female participants and that test gender × AUD versus healthy control

condition interactions would allow for more definitive conclusions to

be made about potential gender differences in the link between

empathy deficits and AUD. Research suggests that males and females

differ in their empathic abilities, with females typically reporting

higher empathy than males in adolescence (e.g. [77]) and adulthood

(e.g. [45, 47]), and in their alcohol consumption, with males typically

consuming more alcohol on average than females [78]. Further, in

studies examining individuals with AUD compared to healthy controls,

females in the control group tend to have higher empathic abilities

than males in the control group [16]; however, males and females with

AUD do not appear to differ in empathic abilities [16, 17, 21]. Future

research should explore gender differences in empathy among individ-

uals with AUD (and alcohol problems more generally) to identify

whether females might be particularly likely to show empathy deficits.

In addition, due to a lack of such data, we were unable to examine

associations between deficits in empathy and AUD in individuals with

comorbid mental health disorders. AUD often co-occurs with condi-

tions that are also associated with deficits in empathic processing

(e.g. antisocial and borderline personality disorders [79, 80]), including

some with clinically low levels of empathy (e.g. callous–unemotional

traits present in conduct disorder) [81]. Future studies are required to

examine the association between deficits in empathy and AUD while

also accounting for other relevant comorbid mental health disorders.

Finally, and most importantly, more rigorous study designs are

needed to clarify associations between empathy deficits and alcohol

problems. Longitudinal studies are necessary to determine whether

chronic heavy alcohol use seen in AUD leads to deficits in empathy

and/or whether deficits in empathy may predispose individuals to

develop alcohol problems. Ecololgical momentary assessment studies

would be helpful in clarifying the temporal ordering of empathic pro-

cesses and alcohol use in individuals’ daily lives in more naturalistic set-

tings. Experimental research that manipulates empathy levels and

measures alcohol consumption, and research that manipulates alcohol

consumption and measures changes in empathy levels, are also needed.

These experimental studies would provide the most compelling evi-

dence that empathy plays an important role in alcohol use and misuse.

In summary, findings demonstrate that individuals with AUD have

lower empathy than healthy controls, and that this is particularly true

for older adults and cognitive (versus affective) empathy. Further,

lower empathy is associated with heavier alcohol consumption and

more alcohol problems in non-clinical samples. Future studies are

needed to continue to explore the role of empathy and other socio-

cognitive factors in alcohol use and misuse. Such research will eluci-

date the potential long-term effects of alcohol misuse on socio-

cognitive abilities and determine whether socio-cognitive deficits may

also predispose individuals to misuse alcohol. Indeed, it is possible that

deficits in empathy may predict alcohol problems and that heavy alco-

hol use may exacerbate these deficits.

ACKNOWLEDGEMENTS

This study was supported by grant R01 AA025936 to K.C. The con-

tent is solely the responsibility of the authors and does not necessarily

represent the official views of the National Institutes of Health. The

institution did not have any role in the study design, collection, analy-

sis or interpretation of the data, writing the manuscript or the decision

to submit the paper for publication.

DECLARATION OF INTERESTS

None.

AUTHOR CONTRIBUTIONS

Lakshmi Kumar: Conceptualization; data curation; formal analysis;

methodology. Carillon J. Skrzynski: Formal analysis. Kasey G.

Creswell: Conceptualization; data curation; formal analysis; funding

acquisition; methodology; project administration; supervision.

ORCID

Carillon J. Skrzynski https://orcid.org/0000-0003-1283-5059

Kasey G. Creswell https://orcid.org/0000-0002-6659-0651

REFERENCES

1. Alcohol Facts and StatisticsjNational Institute on Alcohol Abuse and

Alcoholism (NIAAA) [internet] [cited 2021 Aug 5]. Available at:

https://www.niaaa.nih.gov/publications/brochures-and-fact-sheets/

alcohol-facts-and-statistics. Accessed August 5, 2021.

2. Rehm J, Shield KD. Global burden of alcohol use disorders and alco-

hol liver disease. Biomedicine. 2019;7:99.

3. Substance Abuse and Mental Health Services Administration. (2020).

Key substance use and mental health indicatorsin the United States:

Results from the 2019 National Survey on Drug Use and Health

2802 KUMAR ET AL.

https://orcid.org/0000-0003-1283-5059
https://orcid.org/0000-0003-1283-5059
https://orcid.org/0000-0002-6659-0651
https://orcid.org/0000-0002-6659-0651
https://www.niaaa.nih.gov/publications/brochures-and-fact-sheets/alcohol-facts-and-statistics
https://www.niaaa.nih.gov/publications/brochures-and-fact-sheets/alcohol-facts-and-statistics


(HHS Publication No.PEP20-07-01-001, NSDUH Series H-55).

Rockville, MD: Center for Behavioral Health Statistics and Quality,

Substance Abuse and Mental Health Services Administration.

[internet] [cited 2021 Aug 7]. Available at: https://www.samhsa.gov/

data/

4. American Psychiatric Association. (Ed). Diagnostic and Statistical

Manual of Mental Disorders: DSM-5 5th ed. Washington, DC: Amer-

ican Psychiatric Association; 2013. 947.

5. Massey SH, Newmark RL, Wakschlag LS. Explicating the role of

empathic processes in substance use disorders: a conceptual frame-

work and research agenda. Drug Alcohol Rev. 2018;373:316–32.
6. Frith C, Frith U. Theory of mind. Curr Biol. 2005;15:R644–5.
7. Onuoha RC, Quintana DS, Lyvers M, Guastella AJ. A Meta-analysis

of theory of mind in alcohol use disorders. Alcohol Alcohol. 2016;51:

410–5.
8. Bora E, Zorlu N. Social cognition in alcohol use disorder: a meta-anal-

ysis. Addiction. 2017;112:40–8.
9. Astington JW, Jenkins JM. Theory of mind development and social

understanding. Cogn Emot. 1995;9:151–65.
10. de Waal FBM. Putting the altruism back into altruism: the evolution

of empathy. Annu Rev Psychol. 2008;59:279–300.
11. Goldstein TR, Winner E. Enhancing empathy and theory of mind.

J Cogn Dev. 2012;13:19–37.
12. Hoffman ML. Affect and moral development. New Dir Child Dev.

1982;16:83–103.
13. Riggio RE, Tucker J, Coffaro D. Social skills and empathy. Personal

Individ Differ. 1989;10:93–9.
14. Hynes CA, Baird AA, Grafton ST. Differential role of the orbital fron-

tal lobe in emotional versus cognitive perspective-taking.

Neuropsychologia. 2006;44:374–83.
15. Erol A, Kirdok AA, Zorlu N, Polat S, Mete L. Empathy, and its relation-

ship with cognitive and emotional functions in alcohol dependency.

Nord J Psychiatry. 2017;71:205–9.
16. Martinotti G, Nicola MD, Tedeschi D, Cundari S, Janiri L. Empathy

ability is impaired in alcohol-dependent patients. Am J Addict. 2009;

18:157–61.
17. Mohagheghi A, Amiri S, Mousavi Rizi S, Safikhanlou S. Emotional

intelligence components in alcohol dependent and mentally healthy

individuals. ScientificWorldJournal. 2015;2015:841039.

18. Schmidt T, Roser P, Juckel G, Brüne M, Suchan B, Thoma P. Social

cognition and social problem solving abilities in individuals with alco-

hol use disorder. J Clin Exp Neuropsychol. 2016;38:974–90.
19. Thoma P, Winter N, Juckel G, Roser P. Mental state decoding and

mental state reasoning in recently detoxified alcohol-dependent indi-

viduals. Psychiatry Res. 2013;205:232–40.
20. Maurage P, Grynberg D, Noël X, Joassin F, Philippot P, Hanak C,

et al. Dissociation between affective and cognitive empathy in alco-

holism: a specific deficit for the emotional dimension. Alcohol Clin

Exp Res. 2011;35:1662–8.
21. Grynberg D, Maurage P, Nandrino J-L. Preserved affective sharing

but impaired decoding of contextual complex emotions in alcohol

dependence. Alcohol Clin Exp Res. 2017;41:779–85.
22. Bosco FM, Capozzi F, Colle L, Marostica P, Tirassa M. Theory of mind

deficit in subjects with alcohol use disorder: an analysis of

mindreading processes. Alcohol Alcohol. 2014;49:299–307.
23. Durazzo TC, Gazdzinski S, Yeh P-H, Meyerhoff DJ. Combined neuro-

imaging, neurocognitive and psychiatric factors to predict alcohol

consumption following treatment for alcohol dependence. Alcohol

Alcohol. 2008;43:683–91.
24. Oscar-Berman M, Valmas MM, Sawyer KS, Ruiz SM, Luhar RB,

Gravitz ZR. Profiles of impaired, spared, and recovered neuropsycho-

logical processes in alcoholism. Handb Clin Neurol. 2014;125:

183–210.
25. Rupp CI, Fleischhacker WW, Drexler A, Hausmann A, Hinterhuber H,

Kurz M. Executive function and memory in relation to olfactory

deficits in alcohol-dependent patients. Alcohol Clin Exp Res. 2006;

30:1355–62.
26. Volkow ND, Wang G-J, Fowler JS, Tomasi D, Telang F. Addiction:

beyond dopamine reward circuitry. Proc Natl Acad Sci USA. 2011;

108:15037–42.
27. Winters DE, Brandon-Friedman R, Yepes G, Hinckley JD. Systematic

review and meta-analysis of socio-cognitive and socio-affective pro-

cesses association with adolescent substance use. Drug Alcohol

Depend. 2021;219:108479.

28. Laghi F, Bianchi D, Pompili S, Lonigro A, Baiocco R. Cognitive and

affective empathy in binge drinking adolescents: does empathy mod-

erate the effect of self-efficacy in resisting peer pressure to drink?

Addict Behav. 2019;89:229–35.
29. Lannoy S, Gilles F, Benzerouk F, Henry A, Oker A, Raucher-Chéné D,

et al. Disentangling the role of social cognition processes at early

steps of alcohol abuse: the influence of affective theory of mind.

Addict Behav. 2020;102:106187.

30. Lyvers M, McCann K, Coundouris S, Edwards MS, Thorberg FA.

Alexithymia in relation to alcohol use, emotion recognition, and

empathy: the role of externally oriented thinking. Am J Psychol.

2018;131:41–51.
31. Abbey A, Parkhill MR, BeShears R, Clinton-Sherrod AM, Zawacki T.

Cross-sectional predictors of sexual assault perpetration in a commu-

nity sample of single African American and Caucasian men. Aggress

Behav. 2006;32:54–67.
32. Muntaner C, Walter D, Nagoshi C, Fishbein D, Haertzen CA,

Jaffe JH. Self-report versus laboratory measures of aggression as

predictors of substance abuse. Drug Alcohol Depend. 1990;25:1–11.
33. Amenta S, Noël X, Verbanck P, Campanella S. Decoding of emotional

components in complex communicative situations (irony) and its rela-

tion to empathic abilities in male chronic alcoholics: an issue for

treatment. Alcohol Clin Exp Res. 2013;37:339–47.
34. Gizewski ER, Müller BW, Scherbaum N, Lieb B, Forsting M,

Wiltfang J, et al. The impact of alcohol dependence on social brain

function. Addict Biol. 2013;18:109–20.
35. Schmidt T, Roser P, Ze O, Juckel G, Suchan B, Thoma P. Cortical

thickness and trait empathy in patients and people at high risk for

alcohol use disorders. Psychopharmacology. 2017;234:3521–33.
36. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred Reporting

Items for Systematic reviews and Meta-Analyses: the PRISMA state-

ment. Ann Intern Med. 2009;151:264–9.
37. Borenstein M, Hedges LV, Higgins JP, Rothstein HR. Comprehensive

Meta-analysis, version 2.2. 027 [computer software]. Englewood NJ:

Biostat; 2006.

38. Becker LA. Effect size (ES). 2000. Available at: http://www.uccs.edu/

�faculty/lbecker/. Accessed March 3, 2022.

39. Cohen J. A power primer. Psychol Bull. 1992;112:155–9.
40. Segerstrom SC, Miller GE. Psychological stress and the human

immune system: a meta-analytic study of 30 years of inquiry. Psychol

Bull. 2004;130:601–30.
41. Lyvers M, Kohlsdorf SM, Edwards MS, Thorberg FA. Alexithymia and

mood: Recognition of emotion in self and others. Am J Psychol.

2017;130:83–92.
42. Raudenbush SW, Cooper H, Hedges LV. The handbook of research

synthesis New York, NY: Russell Sage Foundation; 1994. p. 21.

43. de Groot R, van den Hurk K, Schoonmade LJ, de Kort WLAM,

Brug J, Lakerveld J. Urban–rural differences in the association

between blood lipids and characteristics of the built environment: a

systematic review and meta-analysis. BMJ Glob Health. 2019;4:

e001017.

44. Borenstein M, Hedges LV, Higgins JPT, Rothstein HR.

Introduction to Meta-Analysis New York, NY: JohnWiley and Sons,

Inc.; 2009.

45. Baron-Cohen S, Wheelwright S. The empathy quotient: an

investigation of adults with Asperger syndrome or high functioning

EMPATHY, ALCOHOL USE AND PROBLEMS 2803

https://www.samhsa.gov/data/
https://www.samhsa.gov/data/
http://www.uccs.edu/%7Efaculty/lbecker/
http://www.uccs.edu/%7Efaculty/lbecker/


autism, and normal sex differences. J Autism Dev Disord. 2004;34:

163–75.
46. Davis MH. A multidimensional approach to individual differences in

empathy. JSAS Catalog of Selected Documents in Psychology. 1980;

10:85.

47. Davis MH. Measuring individual differences in empathy: evidence for a

multidimensional approach. J Pers Soc Psychol. 1983;44:113–26.
48. Begg CB, Mazumdar M. Operating characteristics of a rank correla-

tion test for publication Bias. Biometrics. 1994;50:1088–101.
49. Duval S, Tweedie R. Trim and fill: a simple funnel-plot–based method

of testing and adjusting for publication bias in meta-analysis. Biomet-

rics. 2000;56:455–63.
50. Shi L, Lin L. The trim-and-fill method for publication bias: practical

guidelines and recommendations based on a large database of meta-

analyses. Medicine. 2019;98:e15987.

51. Charpentier J, Dzemidzic M, West J, Oberlin BG, Eiler WJAI,

Saykin AJ, et al. Externalizing personality traits, empathy, and gray

matter volume in healthy young drinkers. Psychiatry Res Neuroimag-

ing. 2016;248:64–72.
52. Fielding D, Knowles S, Robertson K. Alcohol, generosity and empa-

thy. J Behav Exp Econ. 2018;76:28–39.
53. Kessler CS, Michalsen A, Holler S, Murthy VS, Cramer H. How

empathic are vegan medical professionals compared to others? Leads

from a paper–pencil survey. Eur J Clin Nutr. 2018;72:780–4.
54. Kroll SL, Wunderli MD, Vonmoos M, Hulka LM, Preller KH,

Bosch OG, et al. Socio-cognitive functioning in stimulant pol-

ysubstance users. Drug Alcohol Depend. 2018;190:94–103.
55. Low S, Espelage D. Differentiating cyber bullying perpetration from

non-physical bullying: Commonalities across race, individual, and

family predictors. Psychol Violence. 2013;3:39–52.
56. Lyvers M, Meester M. Illicit use of LSD or psilocybin, but not MDMA

or nonpsychedelic drugs, is associated with mystical experiences in a

dose-dependent manner. J Psychoact Drugs. 2012;44:410–7.
57. Nagoshi CT, Wood MD, Cote CC, Abbit SM. College drinking game

participation within the context of other predictors of alcohol use

and problems. Psychol Addict Behav. 1994;8:203-213.

58. Verschuere B, Candel I, Van Reenen L, Korebrits A. Validity of the

modified child psychopathy scale for juvenile justice center residents.

J Psychopathol Behav Assess. 2012;34:244–52.
59. Ybarra ML, Langhinrichsen-Rohling J, Mitchell KJ. Stalking-like

behavior in adolescence: prevalence, intent, and associated charac-

teristics. Psychol Violence. 2017;7:192–202.
60. Nagoshi CT, Walter D, Muntaner C, Haertzen CA. Validation of the

tridimensional personality questionnaire in a sample of male drug

users. Personal Individ Differ. 1992;13:401–9.
61. Batt-Rawden SA, Chisolm MS, Anton B, Flickinger TE. Teaching

empathy to medical students: an updated, systematic review. Acad

Med. 2013;88:1171–7.
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