LETTER

Spontaneous dishonesty does not speciﬁcally engage the
perigenual anterior cingulate cortex
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Cognitive theories of lying posit that spontaneous dishonesty is more effortful and requires volition and cognitive
control to inhibit the prepotent truth response (1, 2). Using
activation likelihood estimation (ALE) metaanalysis (3), Sai
et al. report that, in comparison with spontaneous truth
telling, spontaneous dishonesty shows consistent activations
uniquely in the perigenual anterior cingulate cortex (pgACC)
(4). The authors argue that the motivational/volitional
dimension is central to deliberate dishonesty.
However, this analysis was incorrectly conducted. First,
the authors mistakenly used the number of subjects
recruited rather than the number of subjects included in
the speciﬁc analysis. ALE calculations create a modeled
activation map using a Gaussian kernel of which the size
depends on the sample size of the study (5). Wrongly exaggerated subject size may produce false-positive results.
Second, incorrect contrasts were chosen for a few included
studies. Third, several qualiﬁed papers were not included
in this original analysis.
We have made the following changes to the analysis
(Table 1). First, we correct the number of subjects. Second,
the original metaanalysis included ineligible studies and
Table 1.

contrasts that did not reﬂect dishonesty vs. honesty.
We have excluded three studies and corrected contrasts
used in four studies. Third, four eligible studies are now
included. In addition, three papers, originally coded as
instructed lying, are now reclassiﬁed as spontaneous lying.
In these studies, participants were allowed to freely decide
whether and when to lie, and hence their decisions should
be classiﬁed as spontaneous. We do not report ﬁndings on
a progression of analysis, as our main focus is to update
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The list of changes and justiﬁcations

Studies

Changes

Justification

Greene et al. (2009)

N from 35 to 14

Sip et al. (2010)

N from 18 to 14

Abe and Greene (2014)

N from 28 to 26

Volz et al. (2015)

N from 34 to 29

Sun et al. (2017)

N from 21 to 17

Fourteen subjects were identiﬁed as dishonest. “Increased activity … in
dishonest subjects.”
Eighteen subjects were recruited; “4 subjects were discarded due to technical
problems.”
Twenty-eight subjects were recruited. For the coin-ﬂip task, “the data from
two subjects were excluded.”
Thirty-four subjects were recruited. “We had to exclude four participants
from the analysis ... and one participant … ”
Twenty-one subjects were recruited. “Four participants were excluded from
further statistical analyses.”
The “fMRI model was performed based on the remaining 23 participants.”
The original foci are from op loss vs. no-op loss. Op loss trials involve “limited
honesty.”
The original foci are from the deception claim vs. catch contrast. Catch trails
are a low-level baseline.
The original foci are from second-level regression results.
The original foci included two coordinates from the negative effect (i.e.,
honest vs. dishonest).
“Subjects were free to choose when to tell the truth or to lie.”
“To feign a memory impairment for ﬁnancial gain”
“To feign a serious hearing loss in both ears by deliberately responding to
the sounds”
“To fake memory impairments”
“To feign a memory problem and deliberately do badly on the test”
“Participants were not explicitly instructed to produce false statements.”
“Subjects were free to choose between dishonesty and honesty decisions.”
No whole-brain results for contrasts
No whole-brain results reported
No relevant contrasts other than between-group differences

Yin et al. (2019)
Greene et al. (2009)
Kireev et al. (2013)
Abe & Greene (2014)
Sun et al. (2015)
Spence et al. (2008)
Browndyke et al. (2008)
McPherson et al. (2012)

N from 37 to 23
Used opportunity
wins vs. no-opportunity wins
Used deception
claim vs. honest claim
Used ﬁrst-level contrast
Contrast changed to
dishonest vs. honest
Added (originally misclassiﬁed)
Added (originally misclassiﬁed)
Added (originally misclassiﬁed)

Lee et al. (2002)
Lee et al. (2009)
Sip et al. (2013)
Sun et al. (2016)
Yin et al. (2016)
Kireev et al. (2017)
Baumgartner et al. (2009)

Newly added
Newly added
Newly added
Newly added
Removed
Removed
Removed

N, number of subjects.
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Fig. 1. The inferior parietal lobe showing convergent activations in spontaneous lying vs. truth-telling contrast. Images are displayed in neurological convention.
The color bar indicates the range of ALE values.

Downloaded from https://www.pnas.org by 158.182.91.250 on June 21, 2022 from IP address 158.182.91.250.

the scientiﬁc record rather than to understand which
adjustment makes a difference.
We then run ALE analyses with the well-powered sample size (19 contrasts, 153 foci, number of subjects = 354).
We ﬁnd consistent activities in the inferior parietal
lobe only (x = 42, y = 44, z = 34, ALE value = 0.016,
Z score = 4.48) (Fig. 1). There was no consistent involvement of the pgACC in spontaneous dishonesty. The
maximum ALE value observed in the pgACC cluster
was 0.014, lower than the ALE value of 0.018 in the original paper. Our ﬁnding does not support the view that
spontaneous dishonesty is more volitional than spontaneous truth telling. This raises the question of whether
spontaneous lying and spontaneous truth telling can be

reliably distinguished in fMRI. Lie detection using fMRI,
especially in forensic contexts, may face great challenges (6).
One possibility is that spontaneous lying and truth telling
may share a similar level of volition. When faced with temptation, truth telling can be a highly volitional decision (7, 8).
Another possibility is that previous studies failed to capture
the intentional aspect of deception. For example, in the
feigned memory paradigms, although participants can
choose freely, the explicit instruction to lie removes the emotional burden and moral signiﬁcance of lying, which are crucial elements of deception (9). Future studies may consider
emphasizing the social dimension in experimental design in
order to study realistic spontaneous dishonesty (10).
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