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ABSTRACT
The ability to recognise others’ emotions from nonverbal cues (emotion recognition
ability, ERA) is measured with performance-based tests and has many positive
correlates. Although researchers have long proposed that ERA is related to general
mental ability or intelligence, a comprehensive analysis of this relationship is
lacking. For instance, it remains unknown whether the magnitude of the association
varies by intelligence type, ERA test features, as well as demographic variables. The
present meta-analysis examined the relationship between ERA and intelligence
based on 471 effect sizes from 133 samples and found a significant mean effect
size (controlled for nesting within samples) of r = .19. Different intelligence types
(crystallized, fluid, spatial, memory, information processing speed and efficiency)
yielded similar effect sizes, whereas academic achievement measures (e.g. SAT
scores) were unrelated to ERA. Effect sizes were higher for ERA tests that
simultaneously present facial, vocal, and bodily cues (as compared to tests using
static pictures) and for tests with higher reliability and more emotions. Results were
unaffected by most study and sample characteristics, but effect size increased with
higher mean age of the sample. These findings establish ERA as sensory-cognitive
ability that is distinct from, yet related to, intelligence.
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A meta-analysis of the relationship between
emotion recognition ability and intelligence

The perception of other people’s emotions from non-
verbal cues is a fundamental component of interper-
sonal communication (McArthur & Baron, 1983).
Individual differences in the ability to accurately
detect and label emotions from nonverbal channels
including the face, voice, and body are referred to as
emotion recognition ability (ERA) and are typically
measured with performance-based tests (for an over-
view, see Bänziger, 2016). In these tests, participants
are presented with pictures or recordings of nonverbal
expressions (including, for example, facial muscle
movements, tone of voice or prosody, postures, or
gestures) and report which emotion they think is
being shown (for a brief description of some fre-
quently used tests, see Appendix A).

Being good at recognising emotions is typically
conceptualised as an adaptive skill in both children
and adults, as it should help inferring interaction
partners’ intentions, anticipating their behaviours,
and adapting one’s own behaviour in order to
achieve interpersonal goals (Halberstadt, Denham,
& Dunsmore, 2001; Hall, Andrzejewski, & Yopchick,
2009; Hampson, van Anders, & Mullin, 2006). A
large body of research has shown that ERA is
related to various positive outcomes such as relation-
ship quality, social adjustment, mental health, and
academic and workplace performance (e.g. Elfen-
bein, Foo, White, Tan, & Aik, 2007; Elfenbein,
Marsh, & Ambady, 2002; Hall et al., 2009). For
example, medical students with higher accuracy in
understanding patients’ affect showed more
patient-centred behaviour (Hall et al., 2015), and
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female physicians with high ERA showed more
behavioural adaptability, i.e. they adapted their non-
verbal behaviour to patients’ individual needs and
generally had more positive consultation outcomes
(Carrard, Schmid Mast, Jaunin-Stalder, Junod Perron,
& Sommer, 2018). Conversely, lower ERA is linked
to psychological disorders such as schizophrenia
(Kohler, Walker, Martin, Healey, & Moberg, 2010) as
well as maladaptive traits such as trait anger,
anxiety, and alexithymia (Schlegel, Fontaine, &
Scherer, 2017).

Some of the correlates of ERA are also consistently
predicted by psychometric intelligence or general
mental ability, notably workplace performance
(Schmidt & Hunter, 2004), academic success
(Poropat, 2009; Richardson, Abraham, & Bond, 2012),
and income (Strenze, 2007). Therefore, two questions
arise: First, are ERA and psychometric intelligence
related? And second, if they are related, does ERA
predict other variables above and beyond intelligence
or can the correlates of ERA be explained through the
link between ERA and intelligence?

With respect to the first question, which is addressed
in the present article, researchers have long proposed
that the two constructs are likely to be connected.
For example, Davitz et al. (1964) argued that fluid cog-
nitive ability is required to perceive and integrate the
numerous and subtle nonverbal characteristics of
emotional expressions, and crystallized ability is
required to interpret their meaning and name them
with the appropriate emotion word. Crystallized
ability may entail more general components (such as
vocabulary knowledge and verbal fluency) as well as
domain-specific knowledge, such as knowledge about
nonverbal cues (Rosip & Hall, 2004).

ERA tasks should also draw on intelligence as they
are maximum performance tests with correct and
incorrect answers (Côté, 2014). Accordingly, some
early studies found low-to-medium correlations
between ERA and intelligence (e.g. Kanner, 1931).
Sometimes the ERA – intelligence link was also
assessed as part of the construct validation process
of ERA tests, with low to moderate positive corre-
lations (e.g. Profile of Nonverbal Sensitivity, or PONS,
Rosenthal, Hall, DiMatteo, Rogers, & Archer, 1979;
Geneva Emotion Recognition Test, or GERT, Schlegel,
Fontaine, et al., 2017). These correlations were inter-
preted as providing evidence that ERA is sufficiently
distinct from intelligence or test-taking ability to be
a separate construct while still being an ability as
opposed to a personality trait.

A more recent line of research suggests that ERA
also draws on abilities other than intelligence, for
example sensory discrimination (Schlegel, Witmer, &
Rammsayer, 2017). Sensory discrimination refers to
the basic processing of information in visual, auditory,
olfactory, and other sensory modalities, specifically to
the ability to make fine distinctions among stimuli
such as tones differing in pitch or visual stimuli
differing in their duration. Individuals with higher
sensory discrimination tend to perform better on
ERA tasks (Castro & Boone, 2015; Schlegel, Witmer,
et al., 2017). Other basic information processing abil-
ities correlated with higher ERA are better face identity
recognition and face identity memory (Hildebrandt,
Sommer, Schacht, & Wilhelm, 2015; Palermo,
O’Connor, Davis, Irons, & McKone, 2013). Hildebrandt
and colleagues (2015) concluded, based on a series
of laboratory experiments with a large battery of
emotion and face perception tasks, that a large
portion of the variance in facial ERA (at least for
static displays of basic emotions) can be explained
through intelligence and face identity processing.
Overall, ERA appears to involve cognitive or intellec-
tual as well as sensory skills and might therefore be
conceptualised as a sensory-cognitive ability that is
related to, but distinct from, intelligence.

However, the relationship between ERA and intelli-
gence might vary depending on how ERA is measured
and what component of intelligence is considered. A
meta-analysis found that ERA is a heterogeneous con-
struct, with accuracy in different cue channels (i.e.
face, voice, and body) showing only low to medium
intercorrelations (Schlegel, Boone, & Hall, 2017). That
is, a person that is good at recognising emotions
from the face is not necessarily good at recognising
emotions from the voice. Psychometric intelligence
also encompasses different subcomponents. For
example, in an attempt to integrate classic factor ana-
lytic models (e.g. Cattell, 1971) and more contempor-
ary perspectives on intelligence such as the Cattell–
Horn-Carroll model (e.g. Schneider & McGrew, 2012),
Mackintosh (2011) proposed five major constituents
of human intelligence: speed and efficiency of infor-
mation processing (Gs), verbal or crystallized ability
(Gc), visual-spatial ability (Gv), non-verbal reasoning
or fluid ability (Gf), and memory. Given that ERA and
intelligence are both multi-faceted constructs, their
association might vary depending on which cue
channel (face, voice, or body, or a combination of
these) and which intelligence component is being
assessed.
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Past research on the relationship between ERA
and intelligence

Two meta-analyses on the ERA – intelligence link have
been published: The first meta-analysis focused
mainly on children and adolescents and found a sig-
nificant correlation of r = .20 in 19 samples (Halber-
stadt & Hall, 1980). The second meta-analysis
examined the link between intelligence and interper-
sonal sensitivity, which was defined to include ERA but
also tests of accuracy in judging deception, personal-
ity, and other states and traits (Murphy & Hall, 2011).
The 11 samples from eight published sources that
specifically correlated ERA with intelligence had a sig-
nificant mean effect size of r = .22. However, this meta-
analysis only included published studies conducted in
the USA until 2006.

Since 2006, research on ERA has considerably
expanded. Several new tests to measure ERA were
published (e.g. Multimodal Emotion Recognition
Test, or MERT, Bänziger, Grandjean, & Scherer, 2009;
GERT, Schlegel, Grandjean, & Scherer, 2014). These
tests closed important gaps in ERA testing by covering
a larger range of emotions and presenting emotional
expressions in different sensory modalities. Many
newer studies were inspired by the popularity of the
emotional intelligence (EI) construct (e.g. MacCann,
Joseph, Newman, & Roberts, 2014). In the most
widely accepted approach to date, EI refers to the
ability to perceive and use emotional information to
guide one’s goal-directed thinking and behaviour
(Mayer, Caruso, & Salovey, 2016). In the ability EI
model, ERA is one of the fundamental components
and precedes the ability to understand and manage
one’s own and others’ emotions. MacCann and col-
leagues (2014) proposed that ability EI represents an
additional second-stratum factor of intelligence of
similar standing as fluid intelligence within the
Cattell–Horn-Carroll model of intelligence (e.g. Schnei-
der & McGrew, 2012). In addition, in their theoretical
analysis, Schneider, Mayer, and Newman (2016)
posited that ERA should be related to perceptual abil-
ities as well as to crystallized ability (Gc), fluid ability
(Gf), working memory, and processing speed (Gs).
Studies in the ability EI field generally found small to
moderate positive correlations with intelligence
(Austin, 2004, 2005; Davies, Stankov, & Roberts, 1998;
MacCann, Roberts, Matthews, & Zeidner, 2004, 2014).
However, results were inconsistent for different intelli-
gence types and all studies measured only facial ERA
without including other sensory modalities.

Objectives of the present meta-analysis

Previous research implies a positive association
between ERA and intelligence because ERA is concep-
tualised and measured as an ability with performance-
based tests and because it is theoretically embedded
in the EI construct. However, the magnitude of this
association remains unclear, as well as how its
strength changes depending on a) which intelligence
component is examined, b) how ERA is measured (in
particular, which cue channels are included), and c)
what kind of population is assessed. These questions
are relevant to the ERA field in several ways.

First, an analysis of different intelligence com-
ponents would advance understanding of the poten-
tial mechanisms underlying high emotion
recognition performance. If for example crystallized
intelligence correlated most highly with ERA, this
might suggest that ERA is an acquired skill relying
mostly on explicit knowledge, and that it can be
trained (e.g. Blanch-Hartigan, Andrzejewski, & Hill,
2016; Rosip & Hall, 2004).

Second, assessing the magnitude of the ERA – intel-
ligence association has implications for research into
the predictive validity of ERA. If the association is sub-
stantial, the relationship between ERA and a given
outcome might be explained partially or entirely
through participants’ general level of intelligence,
which should be acknowledged and investigated in
future studies.

And, third, the present meta-analysis contributes to
the ongoing debate about the legitimacy of EI as a type
of intelligence. While previous research in EI mostly
relied on facial ERA as measured with static pictures,
the scope of the present analysis is much bigger and
encompasses a large variety of measures and studies
from almost a decade of research, allowing for more
reliable conclusions regarding the link between ERA
as a basic EI component and intelligence.

The present meta-analysis includes all published
and unpublished studies we could locate in which at
least one ERA test and one intelligence test (measures
of academic achievement were also included, see
below) were administered together to the same
sample of adult participants. In addition to establish-
ing the overall correlation between ERA and intelli-
gence, we also examined moderating variables in
order to answer the questions raised above. Type of
intelligence and cue channels assessed in the ERA test
were included to examine which specific mental abil-
ities are linked to the perception of emotions,
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depending on different visual and auditory modalities.
Relatedly, we aimed to test whether this association is
moderated by the complexity of how ERA is measured,
assuming that more complex or comprehensive ERA
tests might correlate more strongly with intelligence.
Variables related to complexity were the number of
measured cue channels, presentation mode (static
versus dynamic stimuli), number of emotions, and
number of targets in the ERA test. Given that ERA
tests tend to vary a lot in terms of internal consistency
(Schlegel, Boone, et al., 2017) and internal consistency
can affect correlations with other variables, we
included Cronbach’s alpha of ERA as well as of intelli-
gence tests, when available, as moderator variables.
As Cronbach’s alpha of the ERA test was available
only for about half of the effect sizes, we also coded
number of items in the ERA test (which was available
for all effect sizes), assuming that longer tests tend
to be more reliable, but also more complex (e.g.
including more channels, emotions, or actors).
Sample characteristics, including demographics such
as gender, age, and country of data collection were
included as moderators because ERA has been
shown to differ by gender (e.g. Hall, Gunnery, &
Horgan, 2016) and age (Isaacowitz, Vicaria, & Murry,
2016); furthermore, mean level differences across
countries and languages have been found for some
ERA tests (e.g. Schlegel, Fontaine, et al., 2017). Other
moderators were study characteristics such as publi-
cation year, whether data collection was done in the
lab or online, and whether the sample was tested as
part of a clinical study or not were assessed in an
exploratory fashion. Characteristics related to the
assessment of publication bias were also coded.

Method

Inclusion and exclusion criteria

Studies meeting the following criteria were included:
(1) Reported in English; (2) Participants at least 18
years old on average; (3) Participant sample size at
least 10; (4) Participants from a typically-developing,
non-clinical population (healthy control participants
from studies with a clinical focus were also eligible);
(5) one or more correlations between an ERA test
and an intelligence measure were given.

ERA tests had to meet the following criteria: (1) Par-
ticipants were presented with portrayals of human
individuals expressing emotions (such as joy,
sadness, disgust) or affective states (such as

expressing motherly love) nonverbally through the
face, voice, or body. Vocal stimuli were typically
content-free; that is, targets uttered a standard sen-
tence without meaning or content was electronically
filtered to make the words unintelligible. Tests with
meaningful verbal (linguistic) information in the
voice were also considered. (2) Participants judged
which emotion or affective state was being expressed
either in a multiple choice (“Select the emotion word
that best describes what the target expressed”),
dimensional rating (“To what extent does this
picture express sadness?”), or open response format
(“Describe what the target person is feeling”). Self- or
other-ratings of ERA were not included. (3) The
emotion or affect judgments were compared against
a criterion to provide an overall assessment of partici-
pants’ ERA. Criteria included the target’s intention (e.g.
emotion the target was instructed to portray), targets’
self-report (e.g. emotion the target reported to have
felt), and consensus (e.g. proportion of experts that
chose each option). ERA scores could be computed
as either the sum or average of the scores across
items or as the correlation between participants’
emotion ratings and the criterion ratings, across
stimuli. Subtest scores for different nonverbal cue
channels were used if provided (e.g. separate scores
for MERT audio, pictures, video, and audio-video subt-
ests); in this case the total score of the test (e.g. MERT
total score) was not included to avoid repeated
inclusion of the same data. (4) All participants in a
study had to complete the same items and to be unac-
quainted with the target individuals in the test.

Intelligence tests had to assess one of the following
mental abilities according to Mackintosh (2011): Crystal-
lized ability, Gc (including tests of vocabulary, verbal
and reading comprehension, speed of lexical access,
verbal fluency, reading or word span, numerical
ability, mental arithmetic, and general knowledge);
nonverbal reasoning or fluid ability, Gf (e.g. matrix com-
pletion); visual-spatial ability, Gv (e.g. visual imagery and
mental rotation tasks, including tasks assessing
closure); speed and efficiency of information processing,
Gs (e.g. speeded detection of symbols), and short-
and long-term memory (including working memory).
Measures related to academic achievement such as
Graduate Record Exam (GRE) or SAT scores and end-
of-year grades were also included because intelligence
is an important predictor of these measures (e.g.
Poropat, 2009) and they were also part of Murphy
and Hall’s meta-analysis (2011). The scores on these
measures could have been self-reported by the
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participant. Finally, measures of full scale IQ from stan-
dard intelligence test batteries (e.g. Wechsler Adult Intel-
ligence Scale) were included. Tests were not included if
their primary use is to screen for cognitive impairments
or to measure premorbid intelligence levels, e.g. the
National Adult Reading Test (NART).

Literature search and information sources

The literature search was conducted in three ways.
First, we used the authors’ own published and unpub-
lished studies, but also relevant studies included in the
Murphy and Hall (2011) meta-analysis. Second, we
conducted a systematic literature search on Google
Scholar using all combinations of intelligence- and
ERA-related terms. We opted for Google Scholar
because it includes all articles that would be included
in more specific databases (e.g. PsycINFO). The intelli-
gence-related terms were intelligence, IQ, mental
ability, cognitive ability, aptitude, faculty, capability,
giftedness, information processing, attention,
working memory, executive control, executive func-
tioning, associative learning, memory, problem
solving skills, vocabulary test, scholastic aptitude
test, grade point average, graduate record exam,
SAT, GPA, GRE, LSAT, and MCAT. The ERA-related
terms were emotion recognition ability, interpersonal
sensitivity, nonverbal communication, emotion per-
ception, affect perception, emotion detection, affect
detection, nonverbal sensitivity, empathic accuracy,
interpersonal accuracy, emotion recognition accuracy,
Profile of Nonverbal Sensitivity (PONS), Diagnostic
Analysis of Nonverbal Accuracy (DANVA), Brief Affect
Recognition Test (BART), MiniPONS, Japanese and
Caucasian Brief Affect Recognition Test (JACBART),
Emotion Recognition Index (ERI), Micro-Expression
Training Tool (METT), Communication of Affect Receiv-
ing Ability Test (CARAT), MERT, GERT, and Mayer-
Salovey-Caruso Emotional Intelligence Test (MSCEIT).

When the search term combination yielded too
many results, we refined the research with additional
operators to exclude non-relevant studies. For
example, the combination “Cognitive ability” AND
“Emotion Recognition Ability” yielded 540 results,
but we saw that many of the papers examined chil-
dren or diseases such as autism and schizophrenia.
We therefore refined the search with the additional
operators “- schizophrenia – disease – children –
autism” and obtained 70 results.

Abstracts and, when necessary, full texts were
reviewed to see whether at least one ERA test and

one intelligence measure had been administered to
the same sample of participants. In the example
above, this resulted in 6 studies that then were
further reviewed for eligibility using the inclusion cri-
teria defined below. We did this for all the search
term combinations and then eliminated duplicate
studies. In case of doubt about the study eligibility,
one of the other authors was asked and a common
decision was taken. In eligible studies, we looked at
whether the correlations between the ERA and the
intelligence measures were reported. If this was not
the case, we requested these correlations directly
from the authors. We did not keep track of the
numbers of full texts screened at each stage of the lit-
erature search because there were so many overlaps
between search terms, but we systematically used
the same procedure on all the search results obtained.

Third, emails were sent to researchers known to
study ERA to request published or unpublished
results, and announcements were posted on the list-
servs of the Society for Personality and Social Psychol-
ogy, the International Society for Research on
Emotions, and Researchgate. Figure 1 illustrates how
many sources and effect sizes were identified using
each of the three research methods. The final database
of studies was once more independently reviewed by
two authors to ensure that eligibility criteria were met.

Final database and descriptive statistics

The final database consisted of 133 independent
samples (studies) from 106 sources (e.g. articles) with
a total of 471 effect sizes, all of which were Pearson cor-
relations. If effect sizes were available for subgroups
within one study (e.g. men vs. women), these subgroups
were considered as separate samples. Table 1 shows the
descriptive statistics of the 133 samples, and Table 2
contains a stem-and-leaf plot of all effect sizes. In
total, there were 84 unique ERA measures and 133
unique intelligence measures (subparts and different
versions of the same test were counted as separate
measures). Appendix A contains the most frequent
ERA and intelligence measures in the meta-analysis.

Coding of test, source, and sample
characteristics

All moderator variables are presented in Table 3.
Additional explanations for selected variables are pro-
vided below.
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Known sources

Authors' own 
sources:

- 14 sources

- 67 effect sizes

Relevant sources 
from Murphy & 
Hall (2011):

- 10 sources

- 30 effect sizes

Google Scholar sources

Sources with the 
effect size included:

- 26 sources

- 79 effect sizes

Sources with the 
effect size not 
included (105 
authors contacted):

- 30 sources

- 132 effect sizes

Personal contact with 
researchers from the field

69 researchers contacted:

- 26 sources

- 163 effect sizes

Total:
- 106 sources

- 471 effect sizes

Figure 1. Summary of the literature search.

Table 1. Descriptive Statistics for 133 Independent Samples of Participants.

Measure Statistic

Year Md = 2012, M = 2008.95 (SD = 12.34), range = 1931–2017
Publication type Journal article or book chapter = 53%, unpublished = 28%a, published plus = 19%b

Total number of participants 16,094
Number of participants per sample Md = 72, M = 120.44 (SD = 142.58), range 10–764
Age of sample Md = 23.50, M = 31.80 (SD = 15.93), range = 18.26–76.11
Females in sample Md = 57%, M = 57% (SD = 22%), range = 0–100%
Ethnicity of sample >60% Caucasian = 26%, other = 14%, unknown = 60%
Location of data collection In the lab = 65%, online = 10%, in work or class setting = 7%, unknown or lab/ online combined = 18%
Study focus Comparison of clinical and non-clinical samples = 17%c, other = 83%
Study language English = 71%, other = 29%
Country of data collection USA = 45%, UK = 9%, Australia = 9%, other = 37%

Note: Mean age of sample was unknown for 22 samples, percentage of females was unknown for 12 samples, and ethnicity was unknown for 80
samples. a unpublished data, theses, and dissertations. b studies were published but desired effect sizes were not published; author supplied
these. c only effect sizes obtained from nonclinical control groups were included.

Table 2. Stem and Leaf Display of 471 Effect Sizes (Correlations between Emotion Recognition Ability and Intelligence Tests).

+.6 233457
+.5 0012456889
+.4 000000011111112223334444444445677778899
+.3 000000000001111111122222223334444444444566667777888888888888899999
+.2 000000000111111111112223333333333444444444444455555555666666667777777778888888888888899999
+.1 00000000000011111122222222222333333333333444444445555555555666666667777777788888888888888999999999
+.0 00000011111111222222333334444444455555556666666666677777777788888889999999999
−.0 99888777655433333222222222221111111111
−.1 98877666555544433333222221110
−.2 8866554322
−.3 53
−.4 32
−.5 50
−.6 10
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Table 3. Test and Sample Characteristics as Moderators.

Overall test of significance Pearson correlation k

Level 1 predictors (test characteristics)
Cue channels of ERA test F(6, 353.46) = 5.31, p < .001
body only .03 (p = 0.506)a 20
voice only .18 (p < 0.001) 60
eyes only .19 (p < 0.001) 40
face only .16 (p < 0.001)b 252
face and body .16 (p = 0.008) 12
face and voice .13 (p = 0.109) 8
face, voice, and body .29 (p < 0.001)a, b 79

Type of intelligence measured in intelligence test F(6, 395.30) = 7.89, p < .001
full scale intelligence tests .21 (p < 0.001) 37
Gc (crystallized) .22 (p < 0.001) 150
Gf (fluid) .20 (p < 0.001) 109
Gv (spatial) .12 (p = 0.026) 15
Gs (speed/ efficiency of information processing) .22 (p < 0.001) 17
memory (long, short, & working) .21 (p < 0.001) 80
achievement tests .01 (p = 0.620)c 63

Reliability (Cronbach’s α) of ERA test F(1, 193.24) = 3.57, p =.060 217
Intercept = .19 (SE = .02)
Estimate = .03 (SE = .02)

Reliability (Cronbach’s α) of intelligence test F(1, 51.61) = 3.00, p =.089 56
Intercept = .17 (SE = .03)
Estimate = .03 (SE = .02)

Number of items in ERA test F(1, 466.50) = 6.14, p = .014 469
Intercept = .19 (SE = .01)
Estimate =.02 (SE = .01)

Standard vs. non-standard ERA test F(2, 211.36) = 0.21, p = .808
Standard .19 (p < 0.001) 294
Modification of standard .14 (p = .042) 11
Nonstandard .19 (p < 0.001) 166

Standard vs. non-standard intelligence test F(2, 420.43) = 1.81, p = .164
Standard .19 (p < .001) 433
Modification of standard .33 (p < .001) 16
Nonstandard .20 (p < .001) 8

ERA stimulus presentation mode F(2, 441.05) = 4.31, p = .014
Static (i.e. pictures) .17 (p < .001) a 283
Dynamic (audio and/or video recordings) .20 (p < .001) 165
Static and dynamic .29 (p < .001) a 23

ERA stimulus creation mode F(1, 220.51) = 0.62, p = .432
Posed (deliberately enacted behavior for stimulus creation) .19 (p < .001) 440
Spontaneous (relatively unconstrained behavior, e.g.
“getting acquainted” conversation)

.14 (p = .036) 13

ERA response format F(2, 218.19) = 8.57, p < .001
multiple choice .21 (p < .001) a 366
rating scale .11 (p < .001) a 101
open response .04 (p =.720) 4

Number of different target individuals in ERA test F(1, 355.37) = 3.07, p = .081 368
Intercept = .18 (SE = .02)
Estimate =.02 (SE = .01)

Number of emotions in ERA test F(1, 167.27) = 8.71, p = .004 395
Intercept = .18 (SE = .01)
Estimate =.04 (SE = .01)

Level 2 predictors (source and sample characteristics)
Publication status F(2, 100.88) = 0.13, p = .848
Published (journal article or book chapter) .19 (p < .001) 183
Unpublished (including dissertation, thesis) .17 (p < .001) 215
Published plus (unreported effect size from
published study, supplied by study author)

.19 (p < .001) 73

Study language F(1, 118.92) = 0.02, p = .899
English .19 (p < .001) 366
Other .19 (p < .001) 105

Country of data collection F(3, 105.59) = 1.02, p = .389
USA .21 (p < .001) 265

(Continued )
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ERA test cue channels
For each test, the presence or absence of each of the
following cue channels was coded: Face, voice (tone of
voice or prosody as conveyed by content-masked
speech or a standard sentence used across all items
such as “I am going out of the room now”), body
(arms, legs, and/or torso, but not head), linguistic (intel-
ligible free speech containing potentially meaningful
content to infer the emotion), and eyes (coded only
when stimuli consisted of only the eyes). Thus, a test
could consist of a single channel or any combination
of these channels. These codes were applied to the
test as a whole. That is, if an effect size was based
on an ERA test consisting of one subtest showing
only the face and one subtest only showing the
body, both the face and the body would be coded
as present for this test. Ten different cue channel
configurations were present among the ERA tests.
Given that few measures contained linguistic infor-
mation, the linguistic and vocal tone channels were
combined, leading to seven final cue channel
configurations; body only, voice only, eyes only, face
only, face and body, face and voice, and face, voice,
and body.

ERA test number of items
The number of items in the ERA test was coded to
assess whether more comprehensive and therefore
longer tests may correlate more strongly with intelli-
gence. Number of test items was not coded for intelli-
gence tests because the wide range of tasks made this
variable less meaningful for the evaluation of
reliability.

Standard test
A standard ERA or intelligence test was defined as a
named test that was used repeatedly in the literature
and/or for which the developer had published at least
one validity article. Variants, shortened versions, and
subparts of such tests were coded as modifications of
standard tests. Non-standard tests were, by contrast,
typically developed for a particular study, were less
likely to have psychometric reporting, and were not
known to be used by other investigators much, if at all.

Number of emotions
In multiple-choice tests, this was the number of
emotion or affect categories that were presented as
response options after each item (e.g. in the GERT

Table 3. Continued.

Overall test of significance Pearson correlation k

UK .14 (p = .006) 28
Australia .16 (p < .001) 53
Other .18 (p < .001) 125

Ethnic composition F(1, 42.18) = 4.50, p = .040
>60% Caucasian .19 (p < .001) 153
other .28 (p < .001) 49

Study focus F(2, 111.18) = 6.62, p = .011
Comparison of clinical and non-clinical samples .26 (p < .001) 85
Other .17 (p < .001) 386

Location of data collection F(3, 206.71) = 1.95, p = .123
In the lab .17 (p < .001) 373
Online .25 (p < .001) 30
In work or class setting .15 (p = .038) 9
Unknown or lab/ online combined .24 (p < .001) 59

Publication year F(1, 104.76) = 0.40, p = .529 471
Intercept = .19 (SE = .01)
Estimate = .01 (SE = .01)

Sample size F(1, 102.75) = 0.65, p = .422 471
Intercept = .19 (SE = .01)
Estimate =−.01 (SE = .01)

Mean age in sample F(1, 90.23) = 7.97, p = .006 386
Intercept = .19 (SE = .01)
Estimate = .04 (SE = .01)

Percentage of female participants F(1, 76.92) = 0.10, p = .747 435
Intercept = .19 (SE = .01)
Estimate = .01 (SE = .02)

Note: P-values for mean correlations refer to comparisons against zero. When k does not add up to 471, the respective information was unavail-
able for the remaining effect sizes.

a,bCategories differ significantly from each other (p < .05).
cCategory differs significantly from all other categories except Gv (spatial intelligence) (p < .05).
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there are 14 emotions to choose from). This number
corresponds to the total number of different emotions
portrayed in the tests (e.g. the GERT contains videos
for each of the 14 emotions), with the exception of
the PONS test. In this test, a total of 20 affective
states are portrayed, but for each item only two out
of the 20 states are presented as response options
to choose from (e.g. item 1: “admiring nature” versus
“helping a customer”; item 2: “leaving on a trip”
versus “ordering food in a restaurant”). This variable
was thus not coded for the PONS. For tests using a
rating scale format, this variable was the number of
emotions in the test that participants were asked to
rate (e.g. in the MSCEIT participants rated a total of
seven emotions). For tests using an open response
format, number of emotions was the number of dis-
crete emotion categories in the coding scheme used
to score the responses.

Coder reliability

Sample characteristics (e.g. year) and effect sizes were
directly retrieved from the respective publication or
email communication with the study author and did
not require coding. Test characteristics were coded
by the first or second author (KS or TP) using tem-
plates for standard tests in order to avoid mistakes.
In addition, the first and second author performed
extensive cross-checking of the database on a study-
by-study and test-by-test basis; any disagreement
was resolved by the two authors.

Statistical analysis

Given that one study could have correlated multiple
ERA and intelligence tests with each other, studies
could provide more than one effect size. The
number of effect sizes originating from the same par-
ticipant sample ranged from 1 to 35. To account for
the nesting of effect sizes within samples, the data
were analysed using multilevel modelling (MLM)
with sample ID as the random effects nesting variable.
MLM has been previously proposed and used for
meta-analysis when number of effect sizes varies con-
siderably between studies (e.g. Hedges, Tipton, &
Johnson, 2010; Hox & de Leeuw, 2003; Konstantopou-
los, 2011; Schlegel, Boone, et al., 2017). This approach
takes into account within and between study
sampling error as well as the possibility that effect
sizes within one study are more similar than effect
sizes across studies. As there was considerable

heterogeneity in the variables of interest (for
example, a wide range of intelligence types and
measures, a lot of variation in sample mean age), it
was assumed that the “true” effect size would vary
from study to study due to these variables. Also,
because the often used random effects model that
weights by sample size is not fully random at the
level of studies due to the weighting (Borenstein,
Hedges, Higgins, & Rothstein, 2010), we chose to use
the unweighted random effects model that weights
each study (and its moderator variables) equally in
order to maximise generalisation to future studies
that have different measures or sample characteristics
(Goh, Hall, & Rosenthal, 2016; Hall & Rosenthal, 2018).
Unweighted random effects models have long been
used in meta-analysis (e.g. Frattaroli, 2006; White,
1982; Zuckerman, Silberman, & Hall, 2013; see Hall &
Rosenthal, 2018, for a review).

The dependent variable in all analyses was the
Pearson correlation between an ERA and an intelli-
gence test transformed into Fisher’s z for normalisa-
tion. Effect sizes were transformed back to the r-
metric for all data presentations. To assess the
overall association between ERA and intelligence, an
unconditional means model with effect size as the
dependent variable and no predictors was computed.
For comparison, the average effect size without
nesting was also computed. To assess the moderating
influence of test and sample characteristics on effect
size, each potential moderator was separately added
as a fixed effect to the unconditional means model,
yielding a separate analysis for each moderator.
Level 1 moderators included test characteristics that
varied on the effect size level, such as test reliability
or ERA test response format. Level 2 moderators
were characteristics of the sample such as sample
size or publication year. Continuous level 1 and level
2 moderators (e.g. reliability or year) were standar-
dised prior to the analysis.

Results

Overall correlation between emotion
recognition ability and intelligence tests

Correlations between tests ranged from r = -.61 to r
= .67 with a mean correlation of r = .16 and a median
of .17 (both uncontrolled for nesting). The average cor-
relation between tests accounting for nesting as indi-
cated by the intercept in the unconditional means
model was r = .19 (SE = .01; p < .001). As indicated by
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a Wald test, the estimated variance of the intercept
was significant, suggesting that effect sizes were het-
erogeneous and might be affected by moderator vari-
ables (Z = 2.99, p = .003).

Level 1 moderators (test characteristics)

Cue channels in the ERA test
In order to evaluate how the cue channel(s) in ERA
measures influence effect sizes, we ran a multilevel
model with the cue channel configuration of the
ERA test as a Level 1 predictor (see Table 3). Effect
sizes were significantly higher than zero for all
configurations except body only and face and voice.
However, only few effect sizes were available for
each of these configurations (k = 20 and k = 8, respect-
ively). The largest average effect size (r = .29, p < .001)
was found for ERA tests that included face, voice, and
body. To assess which configurations significantly
differed from each other, we conducted pairwise com-
parisons with Bonferroni-corrected p-values (p-values
were multiplied by the number of comparisons) as
part of the multilevel model described above.
Results showed that ERA tests including face, voice,
and body were significantly more strongly correlated
with intelligence than ERA tests including the body
only or the face only (p < .05). It should be noted,
however, that the number of effect sizes varied
greatly across configurations, which may have
limited statistical power of the analysis. We further
explored to what extent each of the cue channels
(face, voice, body, eyes, linguistic information)
influenced effect sizes by running, for each cue
channel, one multilevel model with a dummy-coded
variable (1 = the ERA test included this modality; 0 =
the ERA test did not include this modality) as a predic-
tor. Each of these five analyses compared all effect
sizes based on an ERA test including the modality
against all effect sizes in which the ERA test did not
include this modality. Results showed that effect
sizes based on an ERA test that included the voice
were significantly higher than effect sizes in which
the ERA test did not include the voice (p < .001). In
addition, effect sizes based on an ERA test that
included the body were significantly higher than
effect sizes in which the ERA test did not include the
body (p < .001). For the other cue channels, effect
sizes did not differ depending on whether the
channel was measured in the ERA test or not. Taken
together, these findings suggest that correlations
between ERA and intelligence become stronger the

more cue channels are measured in the ERA test. In
order to test whether these results might be due to
a confound of channels assessed and test length as
well as test reliability (i.e. tests with more channels
might be longer and more reliable, and hence yield
higher correlations with intelligence), we additionally
compared tests assessing more than one channel in
different subtests (e.g. ERI) and tests assessing mul-
tiple channels simultaneously (e.g. using videos with
voice, as in the GERT). The latter category of tests
did not significantly differ in test length compared
to tests assessing single channels (M = 38 items vs.
M = 36 items), but nevertheless yielded higher corre-
lations with intelligence (r = .25 vs. r = .16). In addition,
we repeated the moderator analysis for cue channels
(Table 3, first section) adding ERA test reliability as a
covariate to the model (271 effect sizes). Reliability
was not significant in this model (p = .543) and the
effect size estimates for the different channels were
very similar to the ones reported in Table 3 for all
471 effect sizes.

Type of intelligence measured
In order to evaluate how intelligence type influenced
effect sizes, we ran a multilevel model with intelli-
gence type as a Level 1 predictor (Table 3). Effect
sizes were significantly larger than zero for all types
of intelligence, but was virtually zero for achievement
tests (r = .01, p = .62). All other effect sizes ranged from
r = .20 to r = .22, with the exception of Gv which
showed a somewhat lower correlation with ERA (r
= .12, p = .03). The pairwise comparisons revealed
that achievement measures had a significantly lower
effect size than all intelligence tests (p < .05) except
Gv. None of the other pairwise comparisons was sig-
nificant. It should again be noted that the number of
effect sizes was unequal across the categories, which
may have restricted statistical power.

Combination of cue channels and intelligence
type
Table 4 shows the effect size estimates and frequen-
cies for each of the 35 cue channel – intelligence
type combinations. Only seven of the combinations
were represented with 20 or more effect sizes and
14 possible combinations have, to our knowledge,
not been tested before. The biggest and most
robust effect sizes were found for the combination
of Gc with tests measuring emotion recognition
from the eyes only (r = .25; p < .001) and with tests
measuring the face, voice, and body (r = .32; p < .001),
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as well as Gf with tests measuring the face, voice, and
body (r = .28, p < .001).

Test reliability and number of items
Reliabilities (internal consistency coefficients,
expressed with Cronbach’s alpha) for the ERA tests
were available for 217 (46%) of all effect sizes. For
the intelligence tests, Cronbach’s alpha was only avail-
able for 56 (12%) of all effect sizes. The average
reliability for ERA tests was α = .62 (SD = .19) and α

= .76 (SD = .12) for intelligence tests. As shown in
Table 3, reliability of both types of measures was mar-
ginally positively related to effect sizes (p = .06 for ERA
tests’ reliability and p = .09 for intelligence tests’
reliability). For ERA tests, the intercept of .19 indicates
that the correlation for ERA tests of average reliability
(i.e. α = .62) is estimated to be r = .19. The estimate of
.03 means that a one standard deviation change in α
will lead to an increase or decrease in the effect size
of .03. For example, the correlation of an ERA test
with an α of one standard deviation above the mean
(i.e. .62 + .19 = .81) would increase by .03 from r = .19
to r = .22.

Number of items in the ERA test was available for
469 effect sizes (M = 43.83; SD = 40.34) and was posi-
tively related to effect size as well. Collectively, these
findings demonstrate that more reliable tests and
longer tests tend to yield somewhat larger effect sizes.

Other level 1 moderators

ERA stimulus presentation mode
ERA tests using both static and dynamic stimuli
showed significantly higher correlations with intelli-
gence (r = .29) than tests using only static stimuli (i.e.
pictures). However, the static and dynamic category
contained few effect sizes (k = 23), most of which

came from one single study using the PONS test. As
the PONS test is much longer than most other tests,
we added test length as a covariate to the model. In
this model, stimulus presentation mode no longer sig-
nificantly affected the correlation between ERA and
intelligence.

ERA response format
Multiple-choice ERA tests yielded higher correlations
with intelligence than ERA tests using dimensional
rating scales (r = .22 versus r = .11). Note that most of
the effect sizes in the latter category were based on
the Faces subtest of the MSCEIT which has been
repeatedly criticised in the literature for its psycho-
metric properties and the use of consensus scoring
(Fiori et al., 2014).

ERA number of targets
The number of target individuals in the ERA test (M =
9.11, SD = 11.34) had a marginally significant (p = .08)
positive effect on the correlation with intelligence.

ERA number of emotions
The number of emotions portrayed in the ERA
measure and presented as response options (M =
7.22, SD = 3.59) was positively correlated with intelli-
gence (p = .004).

Whether the ERA test or the intelligence test was
standard or not, and the stimulus creation mode of
the ERA test, did not affect the ERA-intelligence
relationship.

Level 2 moderators (source and sample
characteristics)

Publication status, publication year, study language
and country, location of data collection, sample size,

Table 4. Average Effect Size (Pearson Correlation) for Each Modality – Intelligence Type Combination.

full scale IQ Gc (crystallized) Gf (fluid) Gv (spatial) Gs (speed) achievement memory

body only .25 (2) .17 (2) .36**a (2) – – −.15* (14) –
voice only .14 (4) .26***a (15) .21***a (16) – – .03 (20) .26**a (5)
eyes only .16 (5) .25***abc (23) .04(6) .01 (2) .27 (1) – .01 (3)
face only .19***a (17) .18***a (86) .17***a (52) .12* (13) .12 (8) .06 (38) .18***a (38)
face and body .41* (1) .19 (2) .11 (7) – – – .25 (2)
face and voice – .09 (3) .17 (3) – .12 (2) – –
face, voice, and body .28***a (8) .32***abc (19) .28***abc (23) – .34***a (6) .09 (8) .26***a (15)

Note: Numbers of effect sizes for each combination are displayed in parentheses. Effect sizes were estimated using MLM. The asterisks refer to the
significance levels compared to zero, *p < .05. **p < .01. ***p < .001.

athese effect sizes are significantly higher than the achievement/ body only combination effect size.
bthese effect sizes are significantly higher than the achievement/ face only effect size.
cthese effect sizes are significantly higher than the achievement/ voice only effect size.
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and percentage of female participants did not affect
the correlation between ERA and intelligence (see
Table 3).

Ethnic composition
Correlations between ERA and intelligence were sig-
nificantly higher in samples with a proportion of
non-Caucasian participants above 40% than in
samples with more than 60% Caucasian participants
(r = .29 versus r = .19). All of the samples with a
known proportion of non-Caucasian participants
above 40% were from the USA or Japan. As more
detailed sample characteristics were not available,
further research is required to explain this finding.

Study focus
Effect sizes were significantly higher among healthy
individuals that served as control subjects in clinical
studies than among healthy individuals from studies
outside the clinical context (r = .27 versus r = .17). It
can be assumed that clinical samples typically have
higher variability in demographic characteristics,
ERA, and intelligence than participants in non-clinical
studies with university students. As healthy controls
in such studies are usually matched on these charac-
teristics to the clinical sample, their variability in ERA
and intelligence might also have been higher.

Sample mean age
The mean age of the sample was significantly posi-
tively related to effect size. The estimated correlation
for samples with an average age of 30.2 years (which
was the mean age across the 471 effect sizes) was r
= .19. Samples with an average age of one standard
deviation above the mean (30.2 + 15.3 = 45.5 years)
had an estimated correlation of r = .23 (.19 + .03). In
order to explore this association further, Table 5
shows the correlations between ERA and intelligence
split by age groups, intelligence types, and ERA cue
channels. The highest increase in the correlation
with higher age was observed for Gc (from r = .18 to
r = .28), and slightly smaller increases were found for
full scale IQ (from r = .20 to r = .28) and Gf (from r
= .18 to r = .25). With respect to cue channels, the
increase in effect size with age was most pronounced
in ERA tests measuring the face only (from r = .13 to r
= .26), but few effect sizes were available for older par-
ticipants in other channels.

Publication bias and selective reporting

Nearly half of all effect sizes were obtained from
unpublished studies or upon request from authors of
published studies who had not included the relevant
results in their publication (see Table 1). Effect sizes
of published studies were not larger than effect sizes
of unpublished studies (see Table 3), speaking
against a publication bias. As recommended by Hox
and de Leeuw (2003), we also examined whether
larger positive effect sizes were predominantly found
in studies with smaller samples by including sample
size as a moderator in the unconditional means
model. This analysis follows the same rationale as
visual inspections of funnel plots in traditional meta-
analyses which plot effect sizes versus sample sizes.
It is assumed that if no publication bias is present,
this plot will have the shape of a funnel because
studies with smaller sample size will produce more
variable results. Publication bias might be present
when visual inspection of the funnel plot reveals an
asymmetry in that large positive effects are found pre-
dominantly in smaller studies. The estimate of this
analysis was non-significant (see Table 3), speaking

Table 5. Effect sizes by Age Group, Intelligence Type, and Cue
Channel.

mean age

under 35 over 35

By intelligence type
Full scale IQ .20***a (26) .28**a (6)
Gc (crystallized) .18***a (92) .28***a (45)
Gf (fluid) .18***a (85) .25***a (14)
Gv (spatial) .15* (11) −.12 (2)
Gs (speed) .29** (4) .28***a (8)
Achievement −.03 (55) –
Memory .18***a (22) .23***a (16)
By cue channel
body only .02 (14) –
voice only .16*** (44) .30** (5)
eyes only .16** (15) .13* (16)
face only .13***c (158) .26*** (38)
face and body .13* (11) .43*c (1)
face and voice .04 (3) .20 (4)
face, voice, and body .26***bc (50) .31***bc (27)

Note: The cutoff of age 35 was set based on frequency distribution of
age, such that about 20% of effect sizes were in the older category.
Total number of correlations was 386 (for the remaining effect sizes,
mean age was unknown). Numbers of correlations for each combi-
nation are displayed in parentheses. The correlations were adjusted
for nesting within samples using MLM. The asterisks refer to the sig-
nificance levels compared to zero, *p < .05. **p < .01. ***p < .001.

aEffect size significantly larger than for achievement tests under 35
years (p < .05, Bonferroni-adjusted for multiple comparisons).

bEffect size significantly larger than for body only under 35 years (p
< .05, Bonferroni-adjusted for multiple comparisons).

cEffect size significantly larger than for face only under 35 years (p
< .05, Bonferroni-adjusted for multiple comparisons).
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against this potential bias. It should be noted that this
approach assumes that publication bias supresses
small effect sizes, but other approaches examining
publication bias based on the distribution of p-
values of published studies have become increasingly
popular (Schimmack & Brunner, 2017; Simonsohn,
Nelson, & Simmons, 2014). However, to date
methods to examine such bias are unavailable for
nested data.

Discussion

The goal of the present meta-analysis was to provide a
comprehensive overview of the association between
different types of tests of emotional recognition accu-
racy (ERA) and basic facets of intelligence or general
mental ability. The last meta-analysis on the topic
included 11 effect sizes for ERA tests and found an
effect size of r = .22 (Murphy & Hall, 2011), but
covered only published studies conducted in the US
until 2006. The present study included Murphy and
Hall’s 11 effect sizes as well as unpublished results,
studies conducted outside the US, and studies pub-
lished until 2017, yielding 471 effect sizes. In light of
the current replicability debate in psychological
science (e.g. Open Science Collaboration, 2015), a
special effort was made to identify effect sizes that
were either unpublished or not directly reported in
published studies. Given that almost half of the
present database consisted of such effect sizes and
analyses of publication status and sample size
suggested that publication bias did not affect
results, the present findings can be interpreted
with a reasonable degree of confidence. In addition,
the included studies differed widely in their primary
study goals, encompassing the assessment of predic-
tive validity or age differences, the comparison of
clinical and typically developing samples, or test
development and validation. In most studies, ERA
and intelligence measures were not administered
for the express purpose of exploring the link
between them, which further decreases the likeli-
hood of publication bias in relation to whether an
expected correlation was found or not. As a limit-
ation of the present approach, it should be noted
that although the literature search strategy was sys-
tematic, we did not document the exact numbers of
manuscripts found for each search term combi-
nation, the numbers of overlapping results, and the
number of excluded manuscripts at every stage of
the search process as it is recommended in some

recent guidelines (e.g. Atkinson, Koenka, Sanchez,
Moshontz, & Cooper, 2015).

ERA as a sensory-cognitive ability

Overall, the small to moderate correlation between
ERA and intelligence of r = .19 is comparable in magni-
tude to the results of the previous meta-analyses on
this same topic (Halberstadt & Hall, 1980; Murphy &
Hall, 2011). It is also very similar to the meta-analytic
correlation found between ERA and other tests
measuring accurate person perception (Schlegel,
Boone, et al., 2017). Overall, this finding is in line
with the conceptualisation of ERA as a sensory-cogni-
tive ability that partly draws on individual differences
in intelligence, but also on general sensory perception,
and more specific cognitive processes like face iden-
tity recognition (e.g. Hildebrandt et al., 2015). With
ERA being a central component of ability EI, the
present finding is also compatible with the conceptu-
alisation of ability EI as a second-stratum factor of
intelligence (MacCann et al., 2014) or a broad intelli-
gence (Schneider et al., 2016).

Moderator analyses provided insight into how the
magnitude of the ERA – intelligence link varied
depending on ERA test features and intelligence
types. The finding that more complex tests are more
strongly related to intelligence suggests that these
tests might rely more strongly on perceptual abilities
than less complex measures. For example, tests
using videos and voice recordings might draw more
strongly on higher sensory discrimination skills than
tests using static pictures. Sensory discrimination sub-
sumes a wide range of specific abilities such as pitch,
loudness, brightness, or visual duration discrimination
(e.g. Rammsayer & Troche, 2012). Better sensory dis-
crimination might facilitate the perception and
interpretation of brief and subtle auditory and visual
elements, especially in dynamic and multimodal
emotional expressions. Indeed, Castro and Boone
(2015) found a stronger association between ERA
and sensitivity to rhythm and visual features of
shapes when ERA was measured with dynamic than
static stimuli. In line with this argument, Schlegel,
Witmer, et al. (2017) found that better visual duration
discrimination predicted higher scores on the GERT (a
complex test with multimodal stimuli and many
emotions) above and beyond Gf. These findings are
also consistent with Schneider et al.’s (2016) theoreti-
cal account, suggesting that perceptual abilities
should play an important role in ERA.
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The correlations with ERA were remarkably similar
for most intelligence components, excluding aca-
demic achievement measures. It could be that each
component contributes uniquely to better ERA, or
that all components relate to ERA through their
loading on a broad general intelligence (“g”) factor.
From a neuroscience perspective, the different
stages of the emotion recognition process draw on
multiple intelligence components (e.g. models by
Adolphs, 2002; and Dricu & Frühholz, 2016). At the
first stage in these models, sensory information is
extracted and encoded, requiring perceptual abilities.
At the second stage, this information is integrated
with existing representations of emotional displays
and associated semantic knowledge, drawing on
fluid abilities, crystallized ability, and long-term
memory. Finally, as these representations are accessed
and an emotion label for the stimulus is chosen, the
choice options need to be maintained in the
working memory. It should be noted that crystallized
ability within the framework of the present meta-
analysis consisted of general facets such as verbal
fluency, vocabulary, and numeric abilities, and did
not include domain-specific knowledge. As demon-
strated by Rosip and Hall (2004) or Schlegel and
Scherer (2018), domain-specific knowledge about
emotion concepts and nonverbal cues is much more
strongly correlated with ERA than broad crystallized
intelligence in the present meta-analysis.

It also seems plausible to assume that better ERA is
explained by a higher broad mental capacity rather
than single specific abilities, but more studies asses-
sing a range of abilities within the same sample are
needed to answer this question. Such studies could
estimate the g-saturation of each ability or task and
disentangle the contribution of general and specific
cognitive abilities to ERA. Elementary information pro-
cessing speed could be one broad mental capacity
underlying ERA, intelligence, and sensory discrimi-
nation, which would explain the modest correlation
between ERA and intelligence found here (e.g. Acton
& Schroeder, 2001). The present correlation is compar-
able in magnitude to associations between sensory
discrimination and intelligence (e.g. Acton & Schroe-
der, 2001; Schlegel, Witmer, et al., 2017), and
between mental processing speed and intelligence
(Sheppard & Vernon, 2008). ERA might thus be con-
sidered as part of the range of mental abilities that
are associated with, but distinct from, intelligence.

Whereas ERA was related to all intelligence facets, it
was unrelated to measures of academic achievement

such as GRE and SAT scores or grades. Similarly, in
Murphy and Hall’s (2011) meta-analysis, these
measures showed lower correlations with interperso-
nal sensitivity than intelligence tests. The present
finding might indicate that achievement test perform-
ance depends on factors that are unrelated to ERA,
such as conscientiousness (Poropat, 2009). Another
reason for the zero correlation might be that some
studies took place years after participants passed the
achievement test. Participants’ abilities might have
changed over time and some might not have accu-
rately remembered or reported their score, as these
were typically self-reported. In contrast to these
results, in children ERA has been more consistently
related to academic achievement (Elfenbein et al.,
2002; Halberstadt & Hall, 1980; Nowicki & Duke,
1994). This might be explained by the fact that
achievement in children is typically rated by their tea-
chers through end-of-year grades, whereas achieve-
ment tests for adults are standardised and do not
involve personal interaction. Halberstadt and Hall
(1980) found that nonverbally sensitive children
were perceived as more intelligent by their teachers
even when their actual cognitive ability was controlled
for, suggesting a halo effect of ERA that might contrib-
ute to the positive ERA – achievement link in this age
group.

ERA and intelligence as predictors of
psychosocial variables

In light of the non-trivial correlation between ERA and
intelligence, an interesting question is whether links
between ERA and other variables such as workplace
performance, health, social effectiveness, or personal-
ity traits are unique to ERA or whether they can be
explained partly or entirely through its link with intel-
ligence. Researchers examining relationships between
ERA and other variables might therefore consider
adding a measure of intelligence as a control variable
to tease apart the unique and shared contributions of
ERA and intelligence. This might be especially useful
when ERA is measured with complex tests including
several modalities and many emotions, as correlations
between ERA and intelligence are higher for these
tests. Given that the correlations were similar for all
forms of intelligence in this analysis, a test measuring
any of these may be used. However, if future studies
find that correlations with ERA increase as the g-satur-
ation of an intelligence test gets stronger, researchers
should preferably choose a test with high g-saturation.
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Controlling for intelligence has not been routinely
done in research on the predictive power of ERA,
but can have important theoretical implications. For
example, in Olderbak, Mokros, Nitschke, Habermeyer,
and Wilhelm’s (2018) study, ERA no longer predicted
psychopathy among prisoners when intelligence was
controlled for, suggesting that psychopaths’ deficits
in emotional processing are not specifically emotional,
but rather due to a more general intellectual deficit. In
contrast, Schlegel, Mehu, van Peer, and Scherer (2018)
showed that ERA rather than general intelligence is
necessary to explain better negotiation performance.
Similarly, Palese and Schmid Mast (2017) found that
female leaders with higher ERA displayed higher
behavioural adaptability even when intelligence was
controlled for, i.e. they better adjusted the extent of
participative behaviour to the preferred leadership
style of their subordinates. It might be that ERA and
intelligence correlate more strongly in the lower
ability range (as might have been the case in the pris-
oner sample of Olderbak et al., 2018) than in the
higher ability range (as might have been the case in
the student samples of Schlegel et al., 2018, and
Palese & Schmid Mast, 2017; see also Rosenthal
et al., 1979, and Legree, Mullins, LaPort, & Roberts,
2016).

Sample and test characteristics as moderators

With respect to sample characteristics, correlations
between ERA and intelligence were higher when the
sample was older, when the sample was more
diverse in ethnicity, and when samples were healthy
controls in studies with a clinical focus. A likely
reason for this finding is that these samples are
more heterogeneous in their levels of ERA and intelli-
gence than college student samples, possibly also due
to a higher diversity in background variables such as
education level which might affect both ERA and intel-
ligence. Although not examined here, previous
research also suggests that these two abilities are
more strongly related in clinical samples (Rosenthal
et al., 1979), which might also be explained by third
variables affecting ERA and intelligence such as atten-
tion or test-taking abilities. In older adults, the stron-
ger association might also be explained by the
cognitive de-differentiation hypothesis that posits
that during aging, different abilities become more
dependent on similar executive or organising
resources such as sensory functioning and thus
become more highly correlated (Cabeza, 2002; Li &

Lindenberger, 1999). Therefore, intelligence might
especially be considered as a control variable in ERA
studies of non-student samples.

The analysis of test characteristics revealed that
overall, reliability of ERA tests tended to be modest
with a mean Cronbach’s alpha of .62, in line with psy-
chometric shortcomings noted by others (see Schle-
gel, Boone, et al., 2017). Moderator analyses showed
that more reliable ERA tests, tests with more emotions,
and tests with more items in general yielded higher
correlations with intelligence, suggesting that the
mean effect of r = .19 might underestimate the true
relationship between the two constructs. Another
test feature affecting the results was response
format, with multiple choice yielding higher effect
sizes than rating scales like in the MSCEIT Faces test.
As Legree and colleagues (2014) noted, this difference
might be due to response tendencies associated with
rating scales, for instance tendency towards the mean
or towards extreme values. Considering these results,
future test developers can expect moderately high
correlations with intelligence if their test meets
common criteria for good internal consistency, uses
a multiple choice format, includes a large number of
emotions, and is not too short.

Recommendations for methodological
improvements in ERA measurement

A large number of effect sizes (35%) was based on
non-standard ERA tests that did not undergo regular
test development phases such as testing out a first
item pool with a development sample, selecting
good items based on item difficulty and item discrimi-
nation, and assessing factor structure (e.g. DeVellis,
2016). Further, internal consistency was only reported
for 23% of the non-standard ERA tests as opposed to
60% for standard tests. Although internal consistency
did not differ between standard and non-standard
tests (when it was reported), we recommend that
future studies should report basic test and item prop-
erties such as internal consistency, factor structure,
and item difficulty and discrimination if they build a
custom test in order to ensure reliable measurement
of ERA. However, even for standard tests information
regarding internal consistency, factor structure, and
item difficulties and discrimination is missing in
some of the original publications, suggesting that
the field lacks the strong psychometric tradition of
other areas such as intelligence testing. We therefore
urge future ERA test developers to follow all steps
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outlined in recent test development guidelines (e.g.
DeVellis, 2016), and to consider using Item Response
Theory (IRT) as the psychometric framework. IRT is
especially useful in the ERA field because it offers
models adapted to the binary (i.e. correct/ incorrect)
item format often used in ERA tests, which is not the
case for standard Classical Test Theory (CTT)
methods. For example, Cronbach’s alpha (a traditional
CTT reliability index) tends to underestimate the
internal consistency of tests with binary items,
whereas the IRT framework provides specific reliability
indices for such tests (for more details, see Boone &
Schlegel, 2016). Rigorously following test develop-
ment guidelines and using IRT to select the best
items may help increasing the reliability of new tests
(e.g. see Schlegel et al., 2014).

Gaps in the literature and conclusion

The present analysis points to several gaps in the lit-
erature. For example, only few studies to date exam-
ined visual-spatial ability and speed and efficiency of
information processing as correlates of ERA.
However, as noted earlier, elementary information
processing might be the most basic mental ability
linking intelligence and ERA. Statistically, this imbal-
ance in available effect sizes across some of the mod-
erator variables (particularly, intelligence types and
ERA cue channel configurations), may have limited
statistical power to detect differences between the
different categories. In addition, few studies examined
adults beyond their mid-twenties. More studies with
more diverse samples in terms of age will advance
our understanding of the mechanisms underlying
high performance in emotion recognition across the
lifespan, and might inform the development of inter-
ventions to improve emotion recognition and other
emotional competencies.

Taken together, the present meta-analysis provides
some evidence for a substantial link between ERA and
intelligence in adults, considering that the effect size
of r = .19 might be on the lower end of the true
relationship due to psychometric limitations and
limited complexity of some of the included tests. It
establishes ERA as sensory-cognitive ability amidst
other mental abilities (including intellectual and per-
ceptual abilities) that are distinct from each other
yet may share an elementary cognitive basis. We
would like to conclude with the observation that
more than half (302 out of 471) of the effect sizes in
this meta-analysis came from studies conducted or

published in 2012 or later, possibly highlighting
researchers’ increasing awareness to consider ERA
alongside other cognitive abilities. We appreciate
this progress in integrating the ERA and intelligence
fields and believe that it offers exciting avenues for
future research. For example, an open question is
whether higher ERA develops as a consequence of
higher intelligence, i.e. whether intelligence is a prere-
quisite for ERA, whether both abilities develop inde-
pendently, or whether other variables affect the
development of both abilities. As Halberstadt et al.
(2001) suggested, the development of emotional com-
petence is likely a complex interplay between matu-
ration and opportunities provided by socialisation
experiences. Future research might therefore also
look into shared and unique family, educational,
social and other predictors of both constructs across
the lifespan to better understand the developmental
trajectories.
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Appendix A

ERA and intelligence tests included in the meta-analysis. Frequency includes all test versions or forms, as well as subtests of a par-
ticular test. Tests with a frequency of 10 or higher are displayed.

Test
Number of
effect sizes Brief description of task Source

ERA tests
Diagnostic Analysis of Nonverbal
Accuracy (DANVA)

80 Participants view pictures of faces (Faces subtest) or
listen to voice recordings of a standard sentence
(Voices subtest) or view pictures of full body
postures with the face blacked out (Postures
subtest), and choose, for each item, which out of
four emotions was being expressed

Nowicki and Duke (1994); Baum
and Nowicki (1998);
Pitterman and Nowicki (2004)

Mayer-Salovey-Caruso Emotional
Intelligence Test (MSCEIT) Faces
Subtest

75 Participants view pictures of faces and rate, for each
picture, to what extent each of five emotions is
expressed in the picture

Mayer, Salovey, Caruso, and
Sitarenios (2003)

Reading Mind in the Eyes Test (RMET) 39 Participants view pictures of eye regions and
choose, for each picture, which out of four
affective words is expressed by the eyes

Baron-Cohen, Jolliffe,
Mortimore, and Robertson
(1997)

Profile of Nonverbal Sensitivity
(PONS) and MiniPONS

35 Participants view brief recordings of one actor that
include her voice (random spliced to mask
content), face, or body, or a combination of these.
After each clip, participants choose which out of
two affective situations was expressed by the
actor

Rosenthal et al. (1979);
Bänziger, Scherer, Hall, and
Rosenthal (2011)

Geneva Emotion Recognition Test
(GERT)

32 Participants view brief video recordings (upper
body and face visible) with sound in which actors
express 14 emotions while saying a standard
sentence; after each video they choose which
emotion was expressed

Schlegel et al. (2014); Schlegel
and Scherer (2016)

Multimodal Emotion Recognition
Test (MERT)

14 Video clips (upper body and face visible) of actors
expressing 10 emotions while saying a standard
sentence are presented in four modalities: still
picture, video without sound, video with sound,
audio only; after each item, participants choose
which emotion was expressed

Bänziger et al. (2009)

Emotion Recognition Index (ERI) 13 Participants view pictures of faces (Faces subtest) or
listen to voice recordings of a standard sentence
(Voices subtest) and choose, for each item, which
out of five emotions was expressed

Scherer and Scherer (2011)

other ERA measures 183
Intelligence and academic
achievement tests

Wechsler Adult Intelligence Scale
(WAIS)

63 Full scale intelligence battery measuring verbal
comprehension, working memory, perceptual
organisation, and processing speed

Wechsler (1955)

Scholastic Aptitude Test (SAT) 40 College admission test including subtests for
reading, writing, language, and mathematics

–

Raven’s Progressive Matrices
(standard and advanced)

40 Fluid intelligence test consisting of visual geometric
designs with a missing piece; participants choose
which out of a range of missing pieces completes
the design

Raven (1981); Raven, Raven,
and Court (1998)

Gf/ Gc Quickie Test Battery 39 Test battery containing subtests measuring fluid
intelligence (e.g. matrix completion, completing
letter series) and crystallized intelligence (e.g.
vocabulary and general knowledge tests)

Stankov (1997)

NV5-R 37 Full scale intelligence battery including subtests
measuring fluid (e.g. completing number series)
and crystallized intelligence (e.g. vocabulary)

Thiébaut and Bidan-Fortier
(2003)

Culture Fair Intelligence Test (CFT/
CFIT)

21 Fluid intelligence test requiring participants to infer
complex relationships between elements of
figures

Cattell (1950); Weiss (2006)

(Continued )
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Continued.

Test
Number of
effect sizes Brief description of task Source

Shipley Vocabulary Test 18 Crystallized intelligence test in which participants
are asked to identify which out of six words has
the same meaning as a given target word

Zachary (1986)

Grade Point Average GPA (all levels) 18 Average value of the accumulated final grades
earned in courses over time

–

California Verbal Learning Test (CVLT) 15 Memory test measuring immediate, short- and
long-term recall

Delis, Kramer, Kaplan, and Ober
(2000)

Wonderlic Personnel Test 12 Full scale intelligence test including question types
such as analogies, word definitions, analysis of
geometric figures, and arithmetic

Wonderlic (1961)

Wide Range Achievement Test
(WRAT)

11 Crystallized intelligence test assessing reading
comprehension, spelling, and arithmetic
computation

Jastak and Jastak (1978)

Kaufman Brief Intelligence Test (KBIT)
and Kaufman Adolescent and Adult
Intelligence Test (KAIT)

11 Full scale intelligence battery including subtests
measuring sequential reasoning, long-term
memory, word knowledge etc.

Kaufman and Kaufman (1990,
2014)

Otis Quick-Scoring Mental Ability
Test

10 Full scale intelligence test including question types
such as word comparisons and analysis of
geometric figures, and arithmetic

Otis (1954)

Trail Making Test 10 Measures speed and efficiency of information
processing by asking participants to connect a set
of dots as quickly and accurately as possible

Army Individual Test Battery
(1944)

other intelligence measures 126
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