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Although the Reading the Mind in the Eyes Test (RMET; Baron-Cohen et al. 1997, 2001) has
been used as a measure of mental state understanding in over 250 studies, the extent to which
it correlates with intelligence is seldom considered. We conducted a meta-analysis to
investigate whether or not a relationship exists between intelligence and performance on the
RMET. The analysis of 77 effects sizes with 3583 participants revealed a small positive
correlation (r = .24) with no difference between verbal and performance abilities. We
conclude that intelligence does play a significant role in performance on the RMET and that
verbal and performance abilities contribute to this relationship equally. We discuss these
findings in the context of the theory of mind and domain-general resources literature.
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1. Introduction

As socially intelligent beings, we make inferences regarding
others' mental states during social interactions. Recently, many
researchers interested in the study of mental state understand-
ing have explored mechanisms across development that may
contribute to individual differences among both healthy adults
(e.g., Billington, Baron-Cohen, & Wheelwright, 2007) and
relatively high-functioning individuals with disorders. The
study of individual differences among adults, with and without
disorders, has given rise to a demand for instruments with
much greater sensitivity than traditional developmental tasks.
One such instrument, the Reading the Mind in the Eyes Test
(RMET; Baron-Cohen, Jolliffe, Mortimore, & Robertson, 1997;
Baron-Cohen, Wheelwright, Hill, Raste, & Plumb, 2001), has
been used in more than 250 studies (Kirkland, Peterson, Baker,
Miller, & Pulos, 2013).
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In the RMET, participants view photographs of eyes
disembedded from the face and are asked to make a
forced-choice as quickly as possible among four mental state
descriptors. An important strength of the RMET is its sensitivity
to individual differences in adults. For example, the RMET has
been used to discriminate among parents of children on the
autism spectrum (i.e., the broad autism phenotype) and 1Q-
matched typically developing parents (Baron-Cohen & Ham-
mer, 1997; Hurley, Losh, Parlier, Reznick, & Piven, 2007).
Recently, RMET performance has been associated with aspects
of academic profile and professional identity. Students in
humanities outperformed those in the physical sciences
(Billington et al, 2007), and those choosing certain career
paths (e.g., visual arts and law) scored above average on the
RMET, whereas those in computer and information technology
careers did not (Strong, Russell, Germine, & Wilmer, 2011).
While a number of instruments (e.g., neuropsychological test
batteries that screen for disorders) have adequate sensitivity for
discriminating between disordered and typically-developing
samples, the RMET has been especially successful as an
individual differences instrument for use with normally
developing adults. To date, the RMET has been used in over
250 studies in a wide variety of disciplines (e.g., business,
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economics), translated into several languages, adapted for use
with children (e.g., Baron-Cohen, Wheelwright, Spong, Scahill,
& Lawson, 2001; Hallerback, Lugnegard, Hjarthag, & Gillberg,
2009) and adapted for brain imaging (Adams et al., 2010).
Despite its widespread use, the underlying cognitive processes
mediating performance on the RMET have been minimally
examined. We conducted a meta-analysis to explore the
contribution of intelligence to performance on the RMET.

The goal of understanding the contribution of general
intelligence on RMET performance is important for two reasons.
From a methodological perspective, it is important to appreciate
the degree to which performance differences reflect a specific
social cognitive process rather than general intelligence. To
date, the RMET has been used with many different clinical
groups including, for example, autism and schizophrenia
(Hallerback et al., 2009). Of course, such groups may differ
from comparison participants on factors associated with
general intelligence. If RMET performance relates substantively
to general intelligence, studies should account for possible
group differences when drawing conclusions about social
cognitive impairment; however, not all previous studies have
adequately controlled for this possibility (e.g., Bora, Sehitoglu,
Aslier, Atabay, & Veznedaroglu, 2007; Demurie, De Corel, &
Royers, 2011). A similar criticism is relevant in studies of
normally developing individuals. For example, Bailey and Henry
(2008) used the RMET to investigate social understanding
among older and younger individuals without disorders and did
not account for potential differences in general intelligence. A
recent meta-analysis (Murphy & Hall, 2011) highlights the
possibility that individual differences in psychosocial function-
ing may reflect general intelligence. From a more theoretical
perspective, an exploration of the task demands of the RMET,
specifically with respect to intelligence, may inform the degree
to which the task taps a relatively implicit, automatic social-
cognitive process. In introducing the current revised version of
the RMET, Baron-Cohen, Wheelwright, Hill et al. (2001) did not
obtain a significant correlation between intelligence and the
RMET, “suggesting this is independent of general (nonsocial)
intelligence” (p. 247), consistent with the view that perfor-
mance reflects relatively “unconscious, rapid and automatic” (p.
241) judgments. Consistent with Baron-Cohen's original de-
scription, it makes intuitive sense that the RMET would be
relatively free of general intelligence demands as compared to
other tasks (e.g., Strange Stories) which, by design, involve
explicit verbal reasoning. Evidence for such a differential
loading of intelligence on the RMET relative to other instru-
ments such as the Strange Stories Task (Happe, 1994) would be
consistent with recent speculation about a dual route model of
mental state understanding (e.g., Apperly, Samson, Chiavarino,
Bickerton, & Humphreys, 2007; Sabbagh, 2004). This model
proposes that mental state understanding involves both an
implicit, automatic, and inflexible process that operates inde-
pendently of an explicit cognitively demanding flexible process.
The proposal that RMET performance is independent of general
intelligence would suggest a process that is relatively more
implicit and does not require explicit, cognitive demands.

A second issue of current theoretical interest concerns the
degree to which there exists an independent, somewhat-
insulated mechanism that mediates social understanding
(e.g., Adolphs, 2006; Leslie, 1987). Clearly, the resolution of
such a complex and theoretical question will require

convergent support across a range of methodologies. This is
particularly true because a somewhat modular process may
“co-opt” more general mechanisms in the service of social
understanding (Siegal & Varley, 2002). Likewise, an implicit
social cognitive process may operate in conjunction with more
explicit processes. Thus, our meta-analysis cannot provide a
clear refutation of models of social cognition that posit either a
somewhat modular mechanism or dissociable routes. Howev-
er, meta-analytic evidence that RMET performance is relatively
free of demands on general intelligence might be interpreted as
support for a relatively implicit and somewhat modular
mechanism. In our review that follows, we first consider the
study of mental state understanding that gave rise to the RMET,
and then we briefly review the subtopic of intelligence. Finally,
we consider the intersection of the RMET and intelligence to
frame our hypothesis.

1.1. The study of mental state understanding

Since the inception of the study of theory of mind (ToM;
Premack & Woodruff, 1978), the “false belief task” has served
as the gold standard for demonstrating ToM, a cognitive
milestone of the preschool years (Wellman, Cross, & Watson,
2001). Specifically, the first-order false belief task, which
requires understanding the belief another person holds was
extended to the second-order false belief task where the
participant demonstrates understanding of a belief someone
holds about the belief of another person (e.g., Suzy believes
that Ray believes that the cup of coffee is hot). However, as
evidenced by adult participants on the autism spectrum who
manifest pervasive social difficulties while passing false belief
tasks, the study of individual differences among older
children and adults, with or without disorders, requires
instruments with greater sensitivity. ToM tasks designed to
measure individual differences in adulthood have differed
with respect to task characteristics. While some tasks clearly
involve explicit, language-based reasoning, others may place
a greater emphasis on perceptual processing (e.g., reading
facial expression). For example, the Hinting Task (Corcoran,
Mercer, & Frith, 1995) consists of scenarios in which one
person hints to another person (e.g., “I want to wear that blue
shirt but it's very creased”). The participant must explain the
meaning underlying what the character in each story says or
does. Similarly, in the Faux Pas Task (Stone, Baron-Cohen, &
Knight, 1998) participants identify the social faux pas that
occurred in the scenario. Alternatively, other tasks have
been designed to capture the relatively more implicit (i.e., less
linguistically mediated) process of quickly judging mental states
based on brief exposure to perceptual information. Such tasks
(e.g., Reading the Mind in the Voice Task, Profile of Nonverbal
Sensitivity, RMET) involve decoding nonverbal behavior con-
veyed in facial expression, body movement, or voice.

In comparison to instruments like the Strange Stories Task
or the Faux Pas Test, it makes sense to hypothesize that the
RMET would rely relatively less on general intelligence given
that it would seem to involve a more implicit social-perceptual
analysis. Although one must select a verbal descriptor, we
assume this is less linguistically demanding than inferring a
mental state based on an analysis of sentence meaning.
However, to date we are not aware of any evidence to support
or refute this hypothesis.
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1.2. General intelligence

Intelligence is generally thought to be a reasoning capacity
that allows one to learn from experience and adapt to changing
environments (Henry, Sternberg, & Grigorenko, 2005). Fre-
quently it is operationalized through the assessment of intelli-
gence (g), and practically it refers to the individual variation we
find in mental competence (Hunt, 2005). Tests such as the
Wechsler Adult Intelligence Scale include measures of verbal
ability and performance ability to capture both crystallized
knowledge and fluid reasoning skills, respectively. Intelligence
correlates with many real-life outcomes throughout the lifespan
(Wilhelm & Engle, 2005), such as income, educational attain-
ment, occupational status, and personality characteristics (see
Brand, 1987; Kline, 1991). In many research investigations,
intelligence accounts for a significant portion of the variance in
the dependent variable (Brand, 1987; Jensen, 1998; Strenze,
2007; Woodward & Fergusson, 2000), but there is controversy as
to the extent that intelligence significantly contributes to all
mental capacities (Henry et al., 2005; Jensen, 1998).

While tests of intelligence typically focus on more
cognitive aspects of intelligence, a number of researchers
have speculated that there may also be individual differences
in social-emotional intelligence (Matthews, Zeidner, &
Roberts, 2005). The concept of “emotional intelligence” has
led to a proliferation of research on one's ability to perceive,
express, and reason with emotion. A meta-analysis found a
correlation of .22 between emotional intelligence and general
mental ability (Van Rooy & Viswesvaran, 2004), and
correlations have been reported between emotional intelli-
gence and a number of real-life outcomes (for a review, see
Mayer, Roberts, & Barsade, 2008). As a result, there is a
growing appreciation of the importance of social ability
relating to a variety of outcomes (e.g., McGlade et al., 2008).

In a meta-analysis with adults and adolescents, Murphy
and Hall (2011) reported a correlation of .19 between
intelligence and interpersonal sensitivity (i.e., the ability to
decode the state or trait of unfamiliar others); however, this
analysis included only 36 studies published between 1931
and 2006 using a wide range of “interpersonal sensitivity”
tasks requiring participants to judge emotions, intentions, or
thoughts being portrayed by actors through visual and
auditory modalities (e.g., Profile of Nonverbal Sensitivity,
Diagnostic Analysis of Nonverbal Accuracy, Interpersonal
Perception Task). Studies using the RMET were not included
in this analysis. While tasks such as the Profile of Nonverbal
Sensitivity and Diagnostic Analysis of Nonverbal Accuracy are
used in some current research (e.g., Ingersoll, 2010; Wynn,
Sugar, Horan, Kern, & Green, 2010), the RMET has been used
in hundreds of studies with both neurotypical and clinical
samples and continues to be used in a wide variety of studies.
Given the widespread acceptance of the RMET as a broad
index of mental state understanding, an investigation of the
degree to which the instrument involves intelligence is
warranted.

1.3. Theory of mind, the RMET, and general intelligence
In past research, traditional ToM tasks have yielded correla-

tions with intelligence varying from weak negative correlations
to moderate positive correlations. For example, in schizophrenia

research, first-order and second-order false belief tasks corre-
lated at .30 and .24, respectively (Bora et al, 2007) and
performance on the Hinting Task correlated with verbal ability
at .54 (Bora, Eryavuz, Kayahan, Sungu, & Veznedaroglu, 2006).
The Strange Stories Task (SST) correlated at .28 in a group with
schizophrenia and .45 in relatives of individuals with schizo-
phrenia; similarly, the Faux Pas Task correlated at .20 in a
schizophrenia group and .65 in relatives (de Achaval et al,
2010). Among individuals with autism spectrum disorders in the
normal range for 1Q, SST performance correlated with intelli-
gence at .26 (Adler, Nadler, Eviatar, & Shamay-Tsoory, 2010) and
.19 (Dziobek et al., 2006). In typically developing samples, SST
performance correlated at .18 (de Achaval et al., 2010) and .22
(Dziobek et al., 2006), while Faux Pas Task performance
correlated at .24 (de Achaval et al., 2010), and reality known
and unknown ToM tasks correlated at .40 and .34 (Bailey &
Henry, 2008). Further muddying the literature regarding the
relationship between intelligence and ToM task performance,
some correlations have been reported with combined groups
consisting of clinical and nonclinical groups, which introduces
increased heterogeneity. For example, Hinting Task performance
correlated at .54 in a combined normal/autism spectrum
disorder/delusional sample (Craig, Hatton, Craig, & Bentall,
2004) and SST at .50 in a mixed control/autism spectrum
disorder sample (David et al., 2008).

Clearly, a meta-analysis is needed in order to more
precisely estimate the relationship between intelligence and
ToM. A review of the literature also indicates there is a lack of
task-specific meta-analyses. Given the diversity of tasks
included under the ToM umbrella, it is important we examine
the relationship of intelligence with each type of task
independently. The insights gained from this task-specific
approach may offer theoretical insight into the diverse
processes that contribute to overall ToM ability. Further,
this approach may have practical benefit for interpreting
studies involving use of the RMET with atypical samples that
are likely to differ on aspects of both social and nonsocial
abilities.

Given that the relationship of intelligence with ToM tasks is
presumed to involve more explicit processes (e.g., SST, Faux Pas
Task), it makes sense that the RMET would also correlate to
some extent with intelligence (though perhaps to a lesser
extent than traditional ToM tasks). In a meta-analysis conduct-
ed in our lab, the RMET correlated with Strange Stories and
Faux Pas Tasks (r = .29; Kirkland, Baker, Johnson, Peterson, &
Pulos, 2012), indicating the tasks may be measuring some
underlying common ability or share task demands or a
combination of both. Some authors have assumed there is no
correlation between intelligence and RMET performance. For
example, referring to the RMET, Mar, Oatley, Hirsh, dela Paz,
and Peterson (2006) wrote “scores on this test do not correlate
with IQ” (p. 701). However, a number of studies have, in fact,
found a relationship between the two. While it is not typically
the primary investigation of authors (many do not even report
the correlation in their publications), we have included 77
correlations between RMET performance and intelligence in
this meta-analysis to estimate the extent of this relationship.

If RMET performance does correlate with intelligence, would
verbal or performance ability contribute more to this relation-
ship? While many studies have shown a relationship between
theory of mind ability and language ability in children, this is
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often attributed to the linguistic task demands (e.g., Lewis &
Osborne, 1990; Milligan, Astington, & Dack, 2007). However,
Barrett, Lindquist, and Gendron (2007) presented evidence to
support the hypothesis that language supports emotion per-
ception in a context-rich, top-down process. Beck, Kumschick,
Eid, and Klann-Delius (2012) demonstrated a moderate rela-
tionship between language ability and emotional competence in
children through confirmatory factor analysis. In a study where
children were asked to choose which drawing of face emotions
best fits a situation evoking emotion (e.g., receiving a birthday
gift), language ability explained 27% of the variance in emotion
understanding in children after controlling for age (Pons,
Lawson, Harris, & de Rosnay, 2003). In a recent study involving
an adult sample, a significant correlation was found between
RMET performance and verbal ability (r = .49) but not
performance ability (r = .18, ns; Peterson & Miller, 2012).
Thus, it makes sense to predict that verbal ability may play a
larger role than performance ability.

1.4. Present study

We conducted a meta-analysis of the relationship between
RMET performance and intelligence. Upon examining the
literature, it is clear that the correlations reported between
RMET performance and intelligence span a large range. Because
of this variability among the correlations, a meta-analysis was
necessary to precisely estimate this relationship in the general
population and examine variables contributing to heterogene-
ity across studies. Our investigation focused on (a) the extent to
which intelligence correlates with RMET performance; (b) the
contribution of verbal ability relative to performance ability;
(c) variables moderating the relationship between intelligence
and RMET performance. We hypothesized that the RMET
would have a relatively lower correlation with intelligence
than more explicit ToM tasks, that verbal ability would
influence RMET performance more relative to performance
ability, and that moderators would not influence the relation-
ship between intelligence and RMET performance.

First we examined whether studies using only tests of
verbal ability or performance ability or both could be combined
in the analysis. Next, we combined all studies and analyzed the
overall relationship. Finally, we examined whether or not any
study variables would influence the results or if the overall
effect size would hold up across different types of studies.
Studies varied on a number of factors, and these were
examined as moderators when appropriate. Since the RMET is
widely used, it has been translated into different languages,
administered in several countries, and used with various
populations. The purpose of the meta-analysis was to aggre-
gate the correlation across these studies, but it is vital that we
examine these potentially confounding factors for effects on
RMET performance. When a modified version of the RMET is
used, it is typically not substantiated with a psychometric
study, so we can only assume these task characteristics have
not been examined. Thus, we do not know if the language of
administration or modifications to the RMET have any impact
on performance. We recognize that these factors may influence
the results and warrant examination. Thus, the following
moderators were examined: (a) verbal ability versus perfor-
mance ability; (b) Wechsler Intelligence Tests versus other
tests of intelligence; (c) English version versus translated

versions; (d) revised version versus altered versions (e.g., Bora
et al. (2006) used 27 items only; Botting and Conti-Ramsden
(2008) read items aloud to participants); (e) studies conducted
in the UK, where the task originated (38%), versus other
countries; (f) typically developing samples versus those with
disorders (e.g., autism, schizophrenia); (g) adult performance
versus performance in children; (h) year of publication.

2. Methods
2.1. Literature search

We located articles through the following databases:
Academic Search Premier, Eric, PsycINFO, Medline, CINAHL
(EBSCO Host), PAIS International (CSA), ProQuest Disserta-
tion & Theses, Social Sciences Citation Index, Scirus, and
Sherpa through November 1, 2010 using the search terms:
Reading the Mind in the Eyes, RMET, and Eyes Task. We also
examined the reference lists of major theory of mind studies
and meta-analyses. Studies returned from the search were
then examined for use of the RMET and to determine if they
met the inclusion criteria (outlined below). To ensure we
included every possible study, we examined each article for
other articles and performed a simple Google search. This
exhaustive literature search returned over 250 studies using
the RMET. Out of these, 55 studies measured intelligence, and
22 reported correlations between RMET performance and
intelligence. When IQ was measured in a study but no
correlation with the RMET was reported (this happened
often presumably due to intelligence being a secondary
concern for researchers), an email was sent to the author in
an effort to obtain the data. If no reply was received, a second
attempt was made to retrieve the data. Data from 29 studies
(representing 58 effect sizes) were retrieved in this manner
and included in the analysis.

2.2. Coding system

Each study was coded by two independent coders for the
following variables: (a) authors; (b) year of publication;
(c) source of study; (d) country of publication; (e) participant
characteristics (diagnoses, gender, age, education, ethnicities,
and socioeconomic status); (f) sample size; (g) study design;
(h) version of RMET used in the study; (i) test(s) of intelligence
used in the study and whether they measured full scale, verbal,
or performance IQ; (j) means and standard deviations on the
RMET and IQ tests; (k) correlation coefficient reported for the
relationship between RMET performance and intelligence; and
(1) sample size reported for the correlation between intelli-
gence and RMET performance. If more than one measure of
intelligence was used, correlations were coded for each IQ test.

2.3. Inclusion criteria

Articles were included in our sample according to the
following inclusion criteria: (a) a version of the RMET should
be used; (b) an IQ test or similar test of intelligence should be
used; (c) studies should be reported in English; (d) studies
should be reported between 1997 and 2010 (the original
version of the RMET was published in 1997, and we concluded
our literature search in 2010); (e) studies should include a
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Difference analysis for studies reporting only verbal intelligence (VIQ) and performance intelligence (PIQ).

Authors Year Group VIQ & PIQ correl.  VIQ & RMET correl.  PIQ & RMET correl.  Hedgesg  df

Botting and Conti-Ramsden =~ 2008  Nonclinical 0.25 0.32 0.43 0.099 121
Botting and Conti-Ramsden ~ 2008  SLI 0.56 0.32 043 0.123 131
Carroll and Yung 2006  Nonclinical —0.111 0.092 —0.153 —0.161 45
Golan et al. 2007  AS/HFA & nonclinical 0.382° 0.12 0.104 —0.014 69
Henry, Phillips, et al. 2009  Nonclinical 0.382° 0.34 0.36 0.018 27
Henry, Phillips, et al. 2009 MS 0.382° 0.28 0.23 —0.044 24
Lawrence et al. 2003  Nonclinical females 0.631 0.176 0.301 0.145 35
Lawrence et al. 2003  Turner's syndrome 0.589 0.072 0.062 0.011 42
Lawrence et al. 2003  Nonclinical males 0.454 0.183 0.374 0.177 16
McGlade et al. 2008  Schizophrenia & nonclinical 0.584 0.321 0.296 —0.029 147
Phillips et al. 2002  Nonclinical 0.213 0.042 0.100 0.045 57

Note: correl. refers to correlation.

? The average correlation was used when authors failed to report a correlation.

correlation coefficient between the RMET and measure of
general, verbal, or performance ability (or requested from the
authors); and (f) each sample should be independent of every
other sample.

2.4. Statistical analyses

To begin our analysis, we categorized studies by type of IQ
test: full scale, verbal, or performance I1Q. We then conducted
a difference analysis to determine whether the IQ tests could
be combined. That is, since some studies reported only verbal
or performance scores, we ran type of IQ test as a moderator
variable to determine if we should meta-analyze the studies
together. We then completed a mean weighted effect size
analysis, moderator analysis, heterogeneity testing, and tests
for publication bias.

All effect sizes are reported as Pearson product-moment
correlation coefficients (r). Effect sizes were analyzed using
Fisher's z’ transformation to account for the non-normal
distribution of r (Lipsey & Wilson, 2001). Inverse error
variances were used for weighting. Effect size transforma-
tions and weighted mean effect sizes were calculated using
MetaWin, version 2.1 (Rosenberg, Adams, & Gurevitch,
2000). To examine the representativeness of the weighted
mean effect size, homogeneity of the effect sizes across
studies was tested using the Q statistic, a chi-square test for
significance (Lipsey & Wilson, 2001). We also examined the

Table 2
Type of intelligence test as a moderator.
95% Confidence
interval
Type of test used k n ES  Lower Upper
Full scale 21 36 24 .16 32
Verbal & performance combined 7 11 22 .09 35
Verbal 13 18 24 13 34
Performance 10 12 25 11 39
Overall 51 77 24 19 29

Note: k = number of studies; n = number of effect sizes.

extent to which the studies are heterogeneous using the P
statistic and potential moderator variables.

2.4.1. Moderator analysis

We conducted a moderator analysis to investigate
whether certain variables could explain some heterogeneity
among the effect sizes (Lipsey & Wilson, 2001), including:
(a) test of intelligence — Wechsler versus other tests;
(b) participant type — nonclinical versus clinical samples;
(c) version of RMET — unmodified versus modified versions;
(d) language in which the RMET is administered — English
versus other languages; (e) age of participants — child versus
adult samples; (f) country in which the studies were
conducted — UK (where the RMET originated) versus other
countries; and (g) year of publication — older studies versus
more recent studies based on a median split. We chose these
moderator variables because there were a sufficient number of
studies per category to warrant investigation. For example, we
chose to examine Wechsler Tests versus other tests because
there was a large number of Wechsler Tests (36) while the next
largest category consisted of only seven.

2.4.2. Assessment of publication bias

Finally, we tested for publication bias using Rosenberg's
(2005) fail-safe N to estimate the number of studies with null
findings that would result in a nonsignificant mean effect size.
We chose to use Rosenberg's estimate because it overcomes
many of the limitations of Rosenthal's fail-safe N calculation.
We also examined funnel and normal quantile plots for
asymmetry. A larger number of studies fell below the weighted
mean effect size than above it, making trim and fill unnecessary.

3. Results
3.1. Preliminary analyses

The correlations included in this meta-analysis range
from —.34 to .80 with 13 negative and 64 positive. Seven
studies representing eleven independent samples reported
both verbal and performance scores separately (verbal
ranged from .042 to .321, performance ranged from —.153 to
430). We calculated the difference between the verbal and
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performance correlations with the RMET for each study and ran
a meta-analysis to investigate whether these differences were
meaningful. Aggregated, the mean weighted effect size for the
difference between verbal and performance correlations was
only .04, 95% CI [—.04, .12], Q(10, N = 11) = 5.26, p = .87,
> = 0 (see Table 1). Due to this nonsignificant effect size, we
averaged the verbal and performance correlations for each
study, and variances were adjusted for the combined correla-
tions (Borenstein, Hedges, Higgins, & Rothstein, 2009).

In order to determine if there were differences among
studies that used different tests of intelligence (i.e., verbal,
performance, full scale, or both performance and verbal), we
ran “type of intelligence test” as a moderator variable. We found
no difference for type of intelligence test: Q(3, N = 77) = .13,
p = .99, 2 = 0 (see Table 2).

3.2. Meta-analysis

Seventy-seven effect sizes were included in the meta-
analysis. For a listing of all studies included in the analysis, see
Table 3. Mean effect sizes and their confidence intervals for all
studies are included in forest plots in Figs. 1 and 2. The means of
64 studies were on the positive side, whereas the other 13 fell
on the negative side. The confidence intervals from 52 of the
studies crossed the line of no effect while the confidence
intervals from the remaining 25 studies fell completely on the
positive side.

3.2.1. Fixed effect model

The fixed effect model did not fit the sample of effect sizes
(Q[76, N = 77] = 156.61, p <.001), and 51% of the hetero-
geneity (> = 51.45) across studies was due to factors other
than sampling error. Thus, a random effects model was
conducted to account for some of the random variance.

3.2.2. Random effects model

The random effects model fit the data Q(76, N = 77) =
75.56, p = .49, I> = 0. The overall mean weighted effect size
revealed a moderate positive correlation between intelli-
gence and RMET performance: r = .24, 95% CI [.19, .29],
p <.001 (see Table 4). A random effects model is more
suitable for this analysis, as it accounts for the random error
that exists beyond sampling error.

3.2.3. Moderator analysis

Results of the moderator analysis are included in Table 5. The
only variable that significantly moderated the results was test of
intelligence, with Wechsler tests correlating with the RMET
significantly less than other tests of ability (.15 versus .32). Year
of publication, participant type, age, language, country, and
version of RMET were nonsignificant.

3.2.4. Publication bias

A correlation between variance and effect size indicated
this finding should not be due to publication bias (Kendall's
tau = —.07, p = .36). Rosenberg's (2005) fail-safe N for a
random effects model estimated that 375 studies would be
needed to reduce the effect size to nonsignificant. Given that
we included unpublished studies in our searching efforts, it is
unlikely there are unpublished studies lurking in file drawers
numbering this high; thus, there is no evidence to suggest

that publication bias is present. The funnel plot (see Fig. 3)
suggests the studies were pulled from a common population,
as the range of effect sizes narrows as standard error
decreases. One study stands out in the bottom left-hand
corner of the funnel plot. Castelli et al. (2010) had an
unordinarily small sample size for this group, which accounts
for the large standard error compared to the other studies.
More studies fall below the mean effect size than above it,
hence, it was not necessary to conduct a trim and fill analysis
since no publication bias exists in favor of significant results.
Finally, the normal quantile plot for this group of studies
shows us additional evidence that publication bias is not
present in this sample. All studies fall within the 95%
confidence intervals (see Fig. 4; Wang & Bushman, 1998).

4. Discussion

This meta-analysis indicates performance on the RMET
positively correlates with intelligence (r = .24); this rela-
tionship does not favor performance or verbal ability, as
correlations were both .24. These correlations are considered
small (Cohen, 1988), and the small standard error (.06)
indicates this effect size is robust. We can be confident that
this effect falls within the .18 to .30 range, indicating the
effect is stable. This suggests that there is a real relationship
between intelligence and RMET that needs to be taken into
account when measuring performance on the RMET. In the
original articles reporting on the RMET, Baron-Cohen et al.
(1997) and Baron-Cohen, Wheelwright, Hill et al. (2001)
concluded that intelligence did not contribute to the social
cognitive process involved in RMET performance. The result
of our analysis indicates there is a real relationship between
performance on the RMET and intelligence. While this effect
is small, it may be particularly important to consider when
making conclusions about group differences in clinical
studies (e.g., autism, schizophrenia). In addition, this effect
size is very close to the correlation between ToM tests and
the RMET (r = .29; Kirkland et al., 2012); thus, it is
important to note that this correlation between measures of
social cognition could be largely impacted by intelligence.
This estimate of the effect must be considered conservative
(i.e., the true correlation would be higher if the RMET had
high reliability), since this meta-analysis does not correct for
attenuating factors that may reduce the magnitude of the
true effect size (Hunter & Schmidt, 2004). In particular, it is
likely to be attenuated by the imperfect reliability of the tasks
involved. While many intelligence tests have high reliability,
the reliability of the RMET is not known, but when measured,
it has been low (e.g., Mar et al., 2006; Meyer & Shean, 2006).
Thus, our effect size likely underestimates the true effect
(Hunter & Schmidt, 2004). Notably, there was no difference
between verbal and performance intelligence in this meta-
analysis. Therefore, although the foils consist of verbal labels,
performance on the RMET did not appear to be influenced by
verbal ability any more than performance ability.

We failed to find any statistically significant contribution
of moderator variables to the heterogeneity of our effect sizes
with one exception. Test of intelligence was found to be
significant, indicating the intelligence test used may be
contributing to some of the heterogeneity in this analysis.
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Studies included in the meta-analysis.
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Authors (Year) Group*® N Intelligence test” Type of test® Effect size (1) RMET version? Country® Language Reported in article
or sent data’
Adler et al. (2010) AS 15 WAIS-III BD P —0.13 ET-R IL Hebrew S
Adler et al. (2010) Normals 20 WAIS-III BD P 0.15 ET-R IL Hebrew S
Bailey and Henry (2008) Normals younger & older 69 RPM P 038 ET-R AU English R
Baron-Cohen et al. (1997) HFA/AS 16 WAIS-R FS —0.08 ET-O UK English R
Baron-Cohen, Wheelwright, Hill et al. (2001) 15 ASD/239 normals 254 WAIS-R Brief FS 0.09 ET-R UK English R
Bora et al. (2006) Sz 50 WAIS-R Verbal \% 0.25 ET-R — 27 items TR Turkish R
Bora et al. (2007) Sz 58 WAIS-R IT \% 0.09 ET-R TR Turkish R
Botting and Conti-Ramsden (2008) Normals 124 WISC-III/CELF-R FS 0.38 ET-C aloud UK English R
Botting and Conti-Ramsden (2008) SLI 134 WISC-III/CELF-R FS 0.38 ET-C aloud UK English R
Brent et al. (2004) ASD children 20 WISC-III FS 0.16 ET-C — 27 items UK English R
Brent et al. (2004) Normals — children 20 WISC-III FS —0.07 ET-C — 27 items UK English R
Camargo (2007) Normals — male 48 AA — Vocab \ 0.41 ET-R us English R
Camargo (2007) Normals — female 189 AA — Vocab \% 0.27 ET-R us English R
Carroll and Yung (2006) Normals 48 WASI BD & Vocab FS —0.03 ET-R UK English R
Castelli et al. (2010) Normals — male 6 RPM P —0.34 ET-R — 24 items IT Italian R
Castelli et al. (2010) Normals — female 18 RPM P 0.09 ET-R — 24 items IT Italian R
Chapman et al. (2006) Normals — children 76 WASI FS 0.15 ET-C UK English R
de Achaval et al. (2010) Normals 40 ACE FS 0.29 ET-R AR Spanish S
de Achaval et al. (2010) Sz 20 ACE FS 0.44 ET-R AR Spanish S
de Achaval et al. (2010) Normals — Sz relatives 20 ACE FS 0.8 ET-R AR Spanish S
Demurie et al. (2011) ASD 13 WISC-III FS 0.19 ET-C BE Dutch S
Demurie et al. (2011) ADHD 13 WISC-III FS —0.09 ET-C BE Dutch S
Dorris et al. (2004) Normals 54 BPVS-II \% 041 ET-C UK English R
Dziobek et al. (2006) Normals 20 Shipley (WAIS) FS —-0.17 ET-R — 24 items us English R
Dziobek et al. (2006) AS 19 Shipley (WAIS) FS 0.28 ET-R — 24 items us English R
Ferguson and Austin (2010) Normals 153 QTB \% —0.14 ET-R UK English R
Garrido et al. (2009) Normals 18 WASI FS 0.32 ET-R UK English S
Garrido et al. (2009) PA 15 WASI FS —0.29 ET-R UK English S
Golan et al. (2007) 50 AS/22 normals 72 WAIS FS 0.11 ET-R UK English R
Harrison et al. (2009) 20 normal/20 ANX 40 NART \% 0.26 ET-R UK English S
Hassenstab et al. (2007) Normals 38 Shipley (WAIS) FS 0.21 ET-R — 24 items us English S
Havet-Thomassin et al. (2006) 17 TBI & 17 normals 34 WAIS-R FS —0.07 ET-R FR French S
Hefter et al. (2005) SDD 26 WAIS FS 0.3 ET-R us English R
Henry, Phillips, et al. (2009) Normals 30 Shipley/SEFCI FS 0.35 ET-R AU/UK English R
Henry, Phillips, et al. (2009) MS 27 Shipley/SEFCI FS 0.26 ET-R AU/UK English R
Henry, Rendell, et al. (2009) AD 20 ACE-R FS 0.25 ET-R AU English R
Hirao et al. (2008) Sz 20 WAIS-R BD P —0.07 ET-R P Jap. R
Kaland et al. (2008) Normals 20 WISC-III \ —0.2 ET-R DK Danish S
Kaland et al. (2008) AS 21 WISC-III \Y 0.43 ET-R DK Danish S
Lau (2006) Normals 36 C-MMSE FS 039 ET-R CN Chinese R
Lawrence et al. (2003) Normals — male* 19 WAIS FS 0.28 ET-R UK English S
Lawrence et al. (2003) Normals — female 38 WAIS FS 0.24 ET-R UK English R
Lawrence et al. (2003) TS 45 WAIS FS 0.07 ET-R UK English R
Lawrence et al. (2004) Normals 48 NART \% 039 ET-R UK English R
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Lysaker et al. (2010) Sz 88 WAIS-III PA P 0.44 ET-R us English R
Mar et al. (2006) Normals 94 WAIS-MR P 0.001 ET-R CA English R
McGlade et al. (2008) 73 Sz/77 normals 150 WAIS ES 0.31 ET-R IE English S
Montgomery (2007) AS 25 WASI \Y 0.04 ET-R CA English R
Oldershaw et al. (2010) Normals 46 NART \Y 0.17 ET-R UK English S
Phillips et al. (2002) Normals 60 WAIS-III FS 0.07 ET-O UK English S
Plesa Skewerer et al. (2006) WS 43 KBIT FS 0.12 ET-R — 32 items us English S
Plesa Skewerer et al. (2006) LD 39 KBIT FS 0.4 ET-R — 32 items us English S
Plesa Skewerer et al. (2006) Normals 46 KBIT ES 0.55 ET-R — 32 items us English S
Richell et al. (2003) 19 Ps/18 normals — male 37 RPM P 0.17 ET-R UK English R
Riveros et al. (2010) 15 Sz/32 normals 47 RPM P 0.65 ET-R CL Spanish R
Roca et al. (2010) 34 PD/35 normals 69 RPM P 0.36 ET-O — 15 items AR Spanish R
Roca et al. (2008) 12 MS/12 normals 24 RPM P 0.12 ET-R — 17 items AR Spanish R
Russell et al. (2009) Anorexia 22 NART \Y 0.26 ET-R UK English R
Schwartz et al. (2010) HFA/AS 20 WAIS-R ES 0.23 ET-R — 24 items DE German S
Schwartz et al. (2010) Normals 20 WAIS-R FS —0.02 ET-R — 24 items DE German S
Sharp (2008) Normals — children 79 WISC FS 0.03 ET-C UK English R
Shaw et al. (2005) Normals 91 NART \Y 0.13 ET-R UK English R
Shaw et al. (2005) TBI temporal 54 NART \Y 0.38 ET-R UK English R
Shaw et al. (2005) TBI frontal 31 NART \Y 047 ET-R UK English R
Slessor et al. (2007) Normals — younger 40 Mill Hill \Y 0.44 ET-R — 25 items UK English S
Slessor et al. (2007) Normals — older 40 Mill Hill \Y 0.14 ET-R — 25 items UK English S
Szily and Keri (2009) MDD at risk for psychosis 26 WAIS-R FS 0.21 ET-R HU Hung. S
Szily and Keri (2009) MDD 42 WAIS-R FS 0.25 ET-R HU Hung. S
Szily and Keri (2009) Normals 50 WAIS-R FS 0.31 ET-R HU Hung. S
Tso et al. (2010) Sz — male 22 WRAT3-R FS 0.03 ET-R us English S
Tso et al. (2010) Sz — female 11 WRAT3R FS 0.77 ET-R us English S
Tso et al. (2010) Normals — male 23 WRAT3R FS 0.3 ET-R us English S
Tso et al. (2010) Normals — female 10 WRAT3R FS 0.56 ET-R us English S
Turkstra (2008) Normals 19 KBIT FS 0.19 ET-R us English S
Turkstra (2008) TBI 19 KBIT FS 0.71 ET-R us English S
Wang et al. (2008) MDD 52 WAIS-R FS 0.2 ET-R — 34 items CN Chinese R
Wigan (2007) Normals 60 MAB-II FS 0.37 ET-R UK English R

2 AD = Alzheimer disease, AS = Asperger syndrome, ANX = anorexia, ASD = autism syndrome disorders, HFA = high-functioning autism, LD = learning disability, MDD = major depressive disorder, MS = multiple sclerosis,
PA = prosopagnosia, PD = Parkinson disease, Ps = psychopathy, SDD = social developmental disorder, SLI = specific language impairment, Sz = schizophrenia, TBI = traumatic brain injury, TS = Turner syndrome, WS = William
syndrome.

b AA = Army Alpha, ACE = Adult Cognitive Exam = Addenbrooke's Cognitive Examination, BD = Block Design, BPVS = British Picture Vocabulary Scale, CELF-R = Clinical Evaluation of Language Fundamentals —
Revised, IT = Information Test, KBIT = Kaufman Brief Intelligence Test, MMSE = Mini Mental State Examination, MR = Matrix Reasoning, NART = National Adult Reading Test, PA = Picture Arrangement, QTB = Gf/Gc
Quickie Test Battery, RPM = Raven's Progressive Matrices, SEFCI = Screening Examination for Cognitive Impairment, WAIS = Wechsler Adults Intelligence Scale, WASI = Wechsler Abbreviated Scale of Intelligence,
WISC = Wechsler Intelligence Scale for Children, WRAT = Wide Range Achievement Test, VIQ = Verbal 1Q, PIQ = Performance IQ.

€ FS = full scale, V = verbal, P = performance.

4 ET-0 = Original version of RMET, ET-R = Revised version of RMET, ET-C = Children’s version of RMET.

¢ AR = Argentina, AU = Australia, BE = Belgium, CA = Canada, CL = Chile, CN = China, DE = Germany, DK = Denmark, FR = France, I[E = Ireland, IL = Israel, IT = Italy, JP = Japan, HU = Hungary, TR = Turkey,
UK = United Kingdom.

f R = reported in article, S = sent by author.

* This group not included in published study.
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Study name Statistics for each study
Lower Upper

Correlation  limit limit ~ Z-Value p-Value
Baron-Cohen, Jolliffe, et al. -0.080 -0.554 0.433 -0.289 0.773
Baron-Cohen, Wheelwright, et al. 0.090 -0.033 0.211 1.430 0.153
Botting & Conti-Ramsden* 0.376 0.249 0.491 5483 0.000
Botting & Conti-Ramsden* b 0.376 0.239 0.498 5.104 0.000
Brent, Rios, et al. 0.160 -0.304 0.563 0.665 0.506
Brent, Rios, etal. b -0.070 -0.497 0.384 -0.289 0.773
Carroll & Yung -0.031 -0.222 0.163 -0.312 0.755
Chapman, Baron-Cohen 0.150 -0.078 0.363 1.291 0.197
de Achaval, Costanzo, et al. 0.291 -0.023 0.552 1.823 0.068
de Achaval, Costanzo, et al. b 0.442 -0.001 0.740 1.957 0.050
de Achaval, Costanzo, et al. ¢ 0.800 0.553 0.918 4.530 0.000
Demurie, De Corel, & Roeyers 0.194 -0.400 0.673 0.621 0.534
Demurie, De Corel, & Roeyers b -0.094 -0.613 0.482 -0.298 0.766
Dziobek, Fleck, et al. -0.173 -0.572 0.292 -0.721  0.471
Dziobek, Fleck, et al. b 0.278 -0.202 0.650 1.142 0.253
Garrido, Furl, et al. 0.316 -0.177 0.682 1.267 0.205
Garrido, Furl, et al. b -0.285 -0.696 0.266 -1.015 0.310
Golan, Baron-Cohen, & Rutherford 0.112 -0.083 0.299 1.125  0.261
Hassentab, Dziobek, et al. 0.215 -0.113 0.500 1.291 0.197
Havet-Thomassin, et al. -0.070 -0.399 0.275 -0.390 0.696
Hefter, Manoach, & Barton 0.297 -0.102 0.614 1.467 0.142
Henry, Phillips, Beatty, et al.* 0.350 0.052 0.591 2284 0.022
Henry, Phillips, Beatty, etal.* b 0.255 -0.072 0.532 1.537 0.124
Henry, Rendell, et al. 0.250 -0.216 0.624 1.053 0.292
Lau 0.390 0.070 0.637 2.366 0.018
Lawrence, Campbell, et al. 0.240 -0.052 0.495 1.614 0.107
Lawrence, Campbell, et al. b 0.067 -0.200 0.324 0.488 0.625
Lawrence, Campbell, et al. ¢ 0.281 -0.128 0.608 1355 0.175
McGlade, Behan, et al. 0.309 0.174 0.433 4.347 0.000
Phillips, MacLean, & Allen 0.071 -0.130 0.266 0.691 0.490
Plesa Skewerer et al.* 0.116 -0.191 0.402 0.737 0.461
Plesa Skewerer et al.* b 0.401 0.098 0.636 2.549 0.011
Plesa Skewerer et al.* v 0.548 0.306 0.723 4.036 0.000
Schwartz, Bente, et al. 0.226 -0.241 0.608 0.948 0.343
Schwartz, Bente, etal. b -0.019 -0.458 0.427 -0.078 0.938
Sharp 0.030 -0.192 0.249 0.262 0.794
Szily & Keri 0.210 -0.193 0552 1.022 0.307
Szily & Keri b 0.250 -0.058 0.515 1595 0.111
Szily & Keri ¢ 0.310 0.085 0.542 2.198 0.028
Tso, Grove, & Taylor 0.026 -0.400 0.443 0.113 0.910
Tso, Grove, & Taylor b 0.774 0.325 0.938 2.914 0.004
Tso, Grove, & Taylor ¢ 0.299 -0.129 0.633 1.379 0.168
Tso, Grove, & Taylor d 0.559 -0.109 0.879 1.670 0.095
Turkstra 0.190 -0.289 0.593 0.769  0.442
Turkstra b 0710 0.378 0.880 3.549  0.000
Wang, Wang, et al. 0.197 -0.080 0.446 1.397 0.162
Wigan 0.366 0.124 0567 2.898 0.004
0.233 0.173 0.293 7.345 0.000

Correlation and 95% CI
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Fig. 1. Full scale and combined Forrest plot.

Assessment for publication bias suggests no bias is
present; 375 more studies with null results would be needed
to reduce the mean effect size to nonsignificant, and the
funnel plot showed equal representation of studies around
the mean effect size. Most authors were not primarily
interested in the correlation between RMET and intelligence;
thus, the secondary nature of the relationships reported
reduces the likelihood of bias (Eagly & Wood, 1991).

When examined as a moderator variable, studies using
Wechsler scales report a significantly lower correlation with the
RMET (r = .15) than studies using other tests of intelligence
(r = .32). This result is difficult to interpret due to the
heterogeneity among studies that comprise the Wechsler
group. For example, the Wechsler category includes many
Wechsler 1Q Tests (e.g., WAIS, WASI, and WISC). Even with the
discrepancy between Wechsler and all other intelligence tests,
both mean effect sizes indicate a significant relationship (small
and moderate effects, respectively) between RMET performance
and intelligence. While the recruiting procedures and IQ ranges

did not indicate any clear differences between the groups, the
Wechsler group included more non-normal samples than the
other group (69% versus 37%, respectively). What drives this
discrepancy is not clear, although it is typical in a meta-analysis
that a construct will be measured using different instruments
across studies (e.g., Murphy & Hall, 2011). In the current study,
36 effect sizes used Wechsler Intelligence Tests as their measure
of intelligence, whereas 41 effect sizes were obtained from 12
different instruments. Examples include Addenbrooke's Cogni-
tive Examination (e.g., de Achaval et al, 2010), Shipley's
Institute of Living Scale (e.g., Henry et al., 2009), Raven's Colored
Progressive Matrices (e.g., Riveros et al., 2010), and Kaufman
Brief Intelligence Test (e.g., Plesa Skewerer, Verbalis, Schofield,
Faja, & Tager-Flusberg, 2006). The most widely used instru-
ments were Raven's Progressive Matrices and the National
Adult Reading Test (NART; each was used in seven studies).
These instruments have been shown to have construct validity
in measuring intelligence. For example, in a cross-validation
regression analysis, the NART (similar to a Wechsler verbal IQ
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Study name Outcome Statistics for each study Correlation and 95% CI
Lower Upper

Correlation limit  limit Z-Value p-Value
Adler a (p) Performance -0.125 -0.599 0.414 -0.435 0.663
Adler b (p) Performance 0.151 -0.312 0.556 0.627 0.530
Bailey & Henry* (p) Performance 0.380 0.157 0.566 3.250 0.001 —_—
Castelli, Baglio, et al. (p) Performance -0.337 -0.902 0.653 -0.607 0.544
Castelli, Baglio, et al. b (p) Performance 0.088 -0.395 0.533 0.342 0.733
Hirao, Miyata, et al. (p) Performance -0.070 -0.497 0.384 -0.289 0.773
Lysaker, Salvatore, et al. (p) Performance 0.440 0.254 0.595 4.354 0.000 —_T
Mar, Oatley, et al. (p) Performance 0.001 -0.202 0.204 0.010 0.992 —_—
Richell, Mitchell, et al. (p) Performance 0.170 -0.163 0.468 1.001 0.317 S e e—
Riveros, Hurtado, et al. (p) Performance 0.647 0.442 0.788 5.108 0.000 T
Roca, Torralva, et al. (p) Performance 0.361 0.136 0.551 3.071 0.002 —
Roca, Torralva, et al. b (p) Performance 0.115 -0.302 0.495 0.529 0.597
Bora, Eryavuz, Kayahan, et al.* (v) Verbal 0.250 -0.030 0.494 1.751 0.080
Bora, Sehitoglu, et al.” (v) Verbal 0.094 -0.168 0.344 0.699 0.484 R e —
Camargo (v) Verbal 0.405 0.137 0.618 2.882 0.004 ——
Camargo b (v) Verbal 0.272 0.134 0.399 3.805 0.000 —
Dorris, Espie, et al. (v) Verbal 0.414 0.164 0.614 3.145 0.002 —
Ferguson & Austin (v) Verbal -0.140 -0.292 0.019 -1.726 0.084 ——
Harrison, Sullivan, et al. (v) Verbal 0.257 -0.059 0.526 1.599 0.110
Kaland, Callesen et al. (v) Verbal -0.197 -0.588 0.269 -0.823 0.411
Kaland, Callesen etal. b (v) Verbal 0.428 -0.005 0.726 1.941 0.052
Lawrence, Shaw, et al. (v) Verbal 0.385 0.113 0.603 2.723 0.006 —_— T
Montgomery (v) Verbal 0.040 -0.361 0.428 0.188 0.851 ——
Oldershaw, Hambrook, Tchanturia, et al. (v) Verbal 0.172 -0.125 0.440 1.139 0.255 o e —
Russell, Schmidt, et al. (v) Verbal 0.260 -0.182 0.614 1.160 0.246
Shaw, Bramham, et al. (v) Verbal 0.125 -0.083 0.323 1.179 0.238 -
Shaw, Bramham, et al. b (v) Verbal 0.384 0.130 0.591 2.890 0.004 —_—
Shaw, Bramham, et al. ¢ (v) Verbal 0.467 0.135 0.705 2.679 0.007 —_—
Slessor, etal. (v) Verbal 0.439 0.148 0.660 2.865 0.004 —
Slessor, etal. b (v) Verbal 0.144 -0.175 0.436 0.882 0.378 D

0.230 0.180 0.278 8.900 0.000 -
-1.00 -0.50 0.00 0.50 1.00
Negative Positive

Fig. 2. Verbal and performance Forrest plot.
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subtest) predicted 63% of the variance in WAIS Verbal 1Q and
57% in full scale 1Q (Crawford, Parker, Stewart, Besson, & De
Lacey, 1989). Raven's Progressive Matrices (similar to a
Wechsler performance IQ subtest) also correlated highly with
general cognitive ability (Raven, 2000). While most instruments
did not have enough studies to warrant a separate category as a
moderator, we did run a follow-up analysis on the Raven's and
NART due to the size of their groups. The NART and the Raven's
had similar correlations to RMET performance (.29 and .33,
respectively), which did not differ from the overall correlation.

Although many authors (e.g., Moran, 2013) report that the
RMET is a rapid-processing measure relatively free from the
constraints of intelligence, this analysis indicates performance
on the RMET is significantly related to intelligence, verbal ability,
and performance ability. The degree to which some theory of
mind processes may be somewhat modular, operating indepen-
dently from general intelligence resources, remains a theoretical
question that drives current debate. Similarly, some authors
have argued in favor of a dual route model in which social
understanding in everyday situations involves both implicit,
early-emerging, relatively automatic and inflexible processes
and more explicit cognitively demanding flexible processes.

From this perspective, performance in social perceptual pro-
cesses such as reading face emotion should load relatively less
on intelligence than performance in tasks like Strange Stories
that require explicit analysis of meaning conveyed in discourse.
It is important to emphasize that our analysis cannot provide a
clear refutation of either a somewhat modular perspective or a
dual route model. In either framework, we might expect real
world performance in social cognitive tasks to involve a range of
different component processes including general intelligence.
However, while we cannot provide evidence against such
models, we can say that the meta-analytic results across many
studies warrant an abandonment of the position that RMET
performance reflects a process that is “independent of general
(nonsocial) intelligence” (Baron-Cohen, Wheelwright, Hill et al.,
2001, p. 247).

At face value, the RMET does seem to require less
reasoning than a false belief task involving a story to follow
with multiple characters; however, this hypothesis remains
to be tested. A meta-analysis between other specific ToM
tasks and measures of intelligence is required to make a
comparison between the differential loadings of intelligence
on different ToM tasks and the RMET. Of note, a separate

Table 4
Weighted mean effect size for the correlation between RMET performance and intelligence.
95% Confidence interval Heterogeneity
Model n ES Lower Upper z p Q df p P
r
Fixed 77 23 .20 25 14.12 <.001 156.61 76 <.001 5145
Random 77 24 19 29 <.001 75.56 76 49 0
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Table 5
Random effects moderator analysis.
Category 1 Category 2

Variable Group 1 ri N1 Group 2 r2 N2 Q df p P
IQ test? Wechsler 15 36 Other 32 41 13.03 1 <.001 92.33
Participant type” Nonclinical 22 42 Clinical 26 35 53 1 466 0
Language English 24 52 Other 24 25 .01 1 910 0
Age Adult 24 66 Child 22 11 .07 1 .800 0
Version of ET® Unmodified 23 57 Modified 26 20 22 1 .640 0
Country UK 19 29 Other 27 48 297 1 .083 66.33
Year of publication 1997-2007 21 35 2008-2010 .28 42 1.67 1 .200 40.12

2 Two independent samples were included from Botting and Conti-Ramsden (2008) with the performance test coming from WISC-III and the verbal test being
Clinical Evaluation of Language Fundamentals — Revised. Due to this unique situation, one sample was coded as other tests (n = 134) and the other was coded as

Wechsler (n = 124).

b Baron-Cohen, Wheelwright, Hill et al.'s (2001) sample included 15 individuals with autism and 239 normals and was coded as nonclinical; Golan,
Baron-Cohen, Hill, and Rutherford's (2007) sample included 50 AS/HFA and 22 normals and was coded as clinical; Havet-Thomassin, Allain, Etcharry-Bouyx, and
Le Gall's (2006) sample included 17 individuals with traumatic brain injury and 17 normals and was coded as nonclinical; McGlade et al.'s (2008) sample
included 73 individuals with schizophrenia and 78 normals and was coded as nonclinical.

¢ Modified is defined as any modification from the intended administration of the task. For example, some studies only administered 24 items instead of the full
36 or read items aloud to participants rather than having them read on their own. A different language was not considered a modification, as these were analyzed

with language as a moderator variable.

meta-analysis (Kirkland et al., 2012) found a mean correla-
tion between the RMET and both the Strange Stories Task
(SST) and the Faux Pas Test at r = .29. Perhaps intelligence is
driving the association between RMET and SST and Faux Pas
performance; however, at this time this hypothesis remains
untested.

Although the RMET was originally purported to be a
relatively implicit task, our results indicate it draws on general
cognitive resources. While the specific role of intelligence in
ToM tasks remains unknown, it may be fruitful to conduct
within subject analyses of the contribution of general intelli-
gence to a range of tasks that might be expected to require
differing degrees of explicit processing such as verbal reason-
ing. It should be noted that there is insufficient evidence to
determine whether the RMET in particular loads on processing
speed relative to other kinds of theory of mind tasks. Prior to

beginning the RMET, participants are instructed: “You should
try to do the task as quickly as possible, but you will not be
timed.” In our own observation of more than 200 students
taking this task in paper-and-pencil format, students appear to
be attentive but relaxed during the task and do not appear to be
considering time constraints. It may be that in computerized
versions of the task, the task setup encourages faster perfor-
mance. In one recent experiment with 86 participants
(Experiment 1, Kidd & Castano, 2013), time spent on each
item in a computerized format increased performance on the
RMET. Further analyses of time spent per item would enable a
more refined examination of the potential role of processing
speed and perhaps other factors. But, again, such questions
could only be addressed with data from computerized versions
of the task, and it may well be that the computer format elicits a
different, faster approach from participants. To date, we are not
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aware of any other studies that record time spent per trial;
thus, we can only speculate based on this one finding. To the
degree that time spent on each item increases performance,
this finding calls into question the degree to which RMET is a
relatively more implicit task.

This meta-analysis did not find a significant difference in
the relations between RMET performance with verbal and
performance intelligence. Stone and Gerrans (2006) suggest
that future research should examine the relationship between
performance on both verbal and nonverbal measures of ToM
(e.g., Apperly, Samson, Chiavarino, & Humphreys, 2004) and
differential aspects of intelligence. The RMET is often used in
studies discriminating disordered populations from typically
developing populations, and some of these studies use only the
RMET to indicate problems in social cognition (e.g., Tso, Grove,
& Taylor, 2010). Many such disordered groups (e.g., autism,
schizophrenia, acquired brain injury) may differ on general
intelligence factors leading to difficulty of interpretation. In the
case of autism, the long held expectation of a predicted IQ
asymmetry (i.e., performance 1Q greater than verbal IQ) has
received some support in an epidemiological study (Charman
et al, 2011), making the issue of matching participants on
intelligence more complex. Future studies comparing clinical
and nonclinical groups should account for possible group
differences in intelligence when making inferences based on
RMET performance.

In addition to controlling for IQ, future studies using the
RMET should address a few issues. First, the computerized
version of the task can be used to examine the potential role of
response style in performance on the RMET. At least some
evidence (Kidd & Castano, 2013) suggests that increased time

spent per trial may contribute to higher scores. If, indeed,
deliberation correlates with increased performance, the original
notion that RMET reflects predominantly implicit processes
seems less compelling. Second, future studies should make
direct comparisons between the relative contributions of IQ on
the RMET to tasks such as the Strange Stories Task that very
clearly require rich linguistic processing. Third, a more refined
examination of the potential underlying cognitive processes
that may be driving the RMET and IQ association would further
our understanding. Future studies may examine the relative
contributions of such processes as working memory, novel
problem solving, processing speed, and vocabulary knowledge.

In conclusion, a small mean effect size correlation was
found in this meta-analysis examining the relationship be-
tween intelligence and RMET performance with no difference
between verbal and performance IQ. Given the RMET's success
at identifying individual differences among adult samples, the
instrument will undoubtedly continue to be used in numerous
studies. The current study begins to disambiguate the contri-
bution of constructs aggregated in RMET performance, and
further research on the cognitive underpinnings will assist
researchers in interpreting their findings using this instrument.
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