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a b s t r a c t

Self-deception and impression-management comprise two types of deceptive, but generally socially
acceptable behaviours, which are common in everyday life as well as being present in a number of
psychiatric disorders. We sought to establish and dissociate the ‘normal’ brain substrates of self-de-
ception and impression-management. Twenty healthy participants underwent fMRI scanning at 3T
whilst completing the ‘Balanced Inventory of Desirable Responding’ test under two conditions: ‘fake
good’, giving the most desirable impression possible and ‘fake bad’ giving an undesirable impression.
Impression-management scores were more malleable to manipulation via ‘faking’ than self-deception
scores. Response times to self-deception questions and ‘fake bad’ instructions were significantly longer
than to impression-management questions and ‘fake good’ instructions respectively. Self-deception and
impression-management manipulation and ‘faking bad’ were associated with activation of medial pre-
frontal cortex (mPFC) and left ventrolateral prefrontal cortex (vlPFC). Impression-management manip-
ulation was additionally associated with activation of left dorsolateral prefrontal cortex and left posterior
middle temporal gyrus. ‘Faking bad’ was additionally associated with activation of right vlPFC, left
temporo-parietal junction and right cerebellum. There were no supra-threshold activations associated
with ‘faking good’. Our neuroimaging data suggest that manipulating self-deception and impression-
management and more specifically ‘faking bad’ engages a common network comprising mPFC and left
vlPFC. Shorter response times and lack of dissociable neural activations suggests that ‘faking good’,
particularly when it comes to impression-management, may be our most practiced ‘default’ mode.

& 2014 Elsevier Ltd. All rights reserved.
1. Introduction

Social desirability refers to ‘the tendency to endorse items in
response to social or normative pressures instead of providing
veridical self-reports’ (Ellingson et al., 2001) and reflects an in-
dividual's ‘need for approval’ (Leite and Beretvas, 2005). However
more than simply a mode of responding, this response bias can be
conceptualised as a personality style (Stober et al., 2002). Though
some research has treated social desirability as a unitary con-
cept, Paulhus (1984) suggested that social desirability can be
broken down into two concepts: (i) ‘self-deception’ – “an unin-
tentional propensity to portray oneself-in a favourable light,
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manifested in positively biased but honestly believed self-de-
scriptions”; and (ii) ‘impression-management’ – “a conscious,
purposeful manipulation of one's image in public in order to be
perceived favourably by others” (Li and Bagger, 2006). We inter-
pret Paulhus's description of self-deception as being ‘uninten-
tional’ as implying ‘so habitual as to be automatic and sub-con-
scious’ (i.e. without aforethought), as opposed to being ‘beyond
intentional control’. We also note, in relation to Paulhus's defini-
tion of self-deception, that it is typically ‘positively biased’ but
does not have to be. Such ego-enhancing biases may be absent in
maladjusted (e.g. depressive, neurotic) individuals (Judge et al.,
2000). While self-deception is very much a self-orientated mea-
sure of defensiveness towards personal threats, impression-man-
agement is much more focussed on the desire to create a favour-
able impression on others and is also argued as being easier to
change in different situations (Kroner and Weekes, 1996).

1.1. Self-deception

Examples of self-deception include playing the lottery (and
believing you have a realistic chance of winning), an alcoholic
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Table 1
Impression-management vs. counting baseline. Flexible factorial design. See Fig. 1.

Anatomical region BA x y z Z-value Extent

Left medial prefrontal cortex 6/8 �4 14 47 6.14 272
�6 29 45 5.58

Left inferior frontal gyrus/ 45/47 �51 18 1 5.64 77
Ventrolateral prefrontal cortex/or-
bitofrontal cortex

�48 31 �3 5.52

�48 18 10 5.32
�46 23 �10 5.40 19

Left middle frontal gyrus 8/9 �40 8 38 5.35 24
Left middle temporal gyrus 21 �50 �31 �5 6.04 71

�46 �41 �1 5.33
Right cerebellum 22 �67 �24 5.07 13

Co-ordinates are shown in standardised neuroanatomical space (Talairach and
Tournoux, 1988). BA¼Brodmann’s area. Co-ordinates without a corresponding
extent threshold and shown in italics refer to sub-clusters of the preceding acti-
vation. po0.05 corrected for family-wise error (FWE). Extent threshold¼10.
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convincing themselves that their drinking is not problematic, a
mother convincing herself that her criminal son is ‘a good boy
really’ and downplaying health advice which contradicts one's
behaviour (e.g. smoking, obesity, not wearing sunscreen etc.). Self-
deception is also common in people's belief of the diagnostic value
(i.e. causal reasoning) of their own actions (Sloman et al., 2010).
There is evidence that the short-term psychological benefit of self-
deception can cumulatively impact to result in longer-term costs
(Chance et al., 2011). As to the ‘purpose’ or utility of self-deception,
the evolutionary biologist, Robert Trivers has recently published a
book on self-deception (Trivers, 2011), the central hypothesis of
which is that our ability to deceive ourselves evolved in order to
deceive others.

1.2. Impression-management

Impression-management, also known as socially desirable re-
sponding, describes the process by which people manage the
impressions others form of them and plays a key role in inter-
personal behaviour. Individuals attempt to create impressions of
their personal qualities, including their attitudes, moods, roles,
status, interests and beliefs and thereby aim to portray themselves
in a socially desirable manner as appearing competent, attractive,
friendly and honest (Singh et al., 2002). Creating such impressions
requires emotion-regulation (Reyers and Matusitz, 2012), beha-
vioural modification (Ellis et al., 2002), self-monitoring (Turnley
and Bolino, 2001) and even outright deception (Carlson et al.,
2011). Impression-management is context dependent (i.e. the
‘correct’ impression to portray may vary from situation to situa-
tion) and is also closely associated with social conformity. We have
previously reported a role for the ventrolateral prefrontal cortex
(vlPFC) in judging social hierarchies (Farrow et al., 2011), and these
judgments may be an important component in selecting the ap-
propriate impression to project. The role of vlPFC in modulating
and judging socially appropriate behaviour (i.e. giving the right
impression) has been previously ascertained from lesional studies
including the well-known case of Phineas Gage. Gage famously
suffered severe damage to either left vLPFC (Ratiu et al., 2004) or
bilateral vLPFC (Damasio et al., 1994) in an accident sustained
whilst working on a railway (a ‘tamping iron’ passed through his
skull). Despite retaining “full possession of his reason”, Gage was
subsequently described by his foreman as, “… manifesting but
little deference for his fellows…” (i.e. failing to give a good im-
pression; Harlow, 1868). More recent studies of patients with
discrete prefrontal cortical lesions have also shown impaired be-
havioural responses to certain hierarchies (Karafin and Tranel,
2004), defective social decision-making (Eslinger and Damasio,
1985; Barrash et al., 2000) and impaired social reasoning in re-
sponse to authority and punishment (Anderson et al., 1999) – all
deficits likely to impact on successful impression-management.

1.3. Clinical relevance of self-deception and impression-management

Both self-deception and impression-management are of re-
levance to clinical psychiatry and social psychology: impression-
management may comprise an element of psychopathic/antisocial
conduct, while self-deception is more relevant to notions of self-
esteem, ego psychology and personal adjustment. Disorders in-
volving such deceptive behaviours include Munchausen's syn-
drome and anorexia nervosa. Furthermore, and particularly per-
tinent to discussions of an individual's insight into self-deception,
there was debate as to whether Munchausen's syndrome should
be reclassified as a somatoform disorder in DSM-5 (APA, 2013) as it
is unclear whether or not people are conscious of drawing atten-
tion to themselves (Krahn et al., 2008). By investigating the brain
activation of healthy individuals during self-deception and
impression-management, we may gain a greater knowledge of the
underlying neural mechanisms and further our understanding of
abnormal conditions.

1.4. Balanced Inventory of Desirable Responding (BIDR) scale

The Balanced Inventory of Desirable Responding (BIDR) scale, a
forty item self-report questionnaire developed by Paulhus (1994)
includes two subscales tapping the self-deception and impression-
management dimensions of socially desirable responding (Lanyon
and Carle, 2007; Li and Bagger, 2007). Subjects mark their re-
sponse on a seven point, counterbalanced Likert-type scale ran-
ging from ‘strong disagreement’ to ‘strong agreement’. When de-
signing and interpreting the results of fMRI studies, it is important
to consider the orthogonality between the cognitive concepts
studied. True orthogonality between impression-management and
self-deception would indicate that the two fMRI time courses were
completely independent of each other (otherwise a unique solu-
tion could not be attained and it would be impossible to un-
ambiguously evaluate how to partition the data variance as being
explained by one variable versus the other). Defining a single be-
haviour as either self-deception or impression-management can
be virtually impossible (e.g. If a colleague tells me that female
students think he is ‘hot’, is this self-deception, or impression-
management-to convince me that he is irresistible to women; or a
combination of both?) However, whilst it may be difficult to par-
cellate individual behaviours, more general self-report measures
of self-deception and impression-management, such as the BIDR,
show discriminant validity in forming separate factors in factor
analysis (Paulhus. 1984; Reference Manual for BIDR version 6,
1994). BIDR v.6 has been reported to exhibit correlations between
self-deception and impression-management ranging from very
low (r2¼ .05) to low-medium (r2¼ .40) depending on the situa-
tional demand for self-presentation. Slightly complicating the is-
sue, Pauls and Crost (2004) report higher correlations between
faked compared with standard BIDR scores. However, these in-
flated correlations between theoretically unrelated scales are re-
ported as likely explainable by individual differences in a subject's
trait ability to fake on questionnaires – rather than evidence that
impression-management and self-deception are actually non-dis-
sociable constructs.

1.5. Faking

As well as filling out questionnaires such as the BIDR ‘honestly’
(i.e. how subjects initially choose to present themselves), subjects
can also be instructed to manipulate their responses to either ‘fake
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Fig. 1. Impression-management vs. counting baseline. Flexible factorial design. po0.05 family-wise error (FWE). Extent threshold¼10 voxels. See Table 1 for anatomical
descriptions and co-ordinates.

Table 2
Self-deception vs. counting baseline. Flexible factorial design. See Fig. 2.

Anatomical region BA x y z Z-value Extent

Left medial prefrontal cortex 8/32/6 �6 18 43 6.21 315
�8 33 43 5.78
0 29 37 5.54

Left inferior frontal gyrus 44/45/47 �50 19 1 5.30 36
�50 16 10 5.09

Co-ordinates are shown in standardised neuroanatomical space (Talairach and
Tournoux, 1988). BA¼Brodmann’s area. Co-ordinates without a corresponding
extent threshold and shown in italics refer to sub-clusters of the preceding acti-
vation. po0.05 corrected for family-wise error (FWE). Extent threshold¼10.
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good’ or ‘fake bad’ to intentionally convey a favourable or un-
favourable impression. A meta-analysis, (Viswesvaran and Ones,
1999) found that participants who were instructed to present
themselves favourably raised their scores on personality in-
ventories by an average of three quarters of a standard deviation.
According to Paulhus et al. (1995) respondents typically interpret a
‘fake good’ instruction to mean that they should respond like a
‘nice person’ or ‘good citizen’. A common strategy people employ
when asked to ‘fake good’, is to overly-endorse items exposing
personal honesty and virtue, good mental health and psychologi-
cal adjustment whilst when ‘faking bad’ they often over endorse
items that illustrate the respondent's concept of mental illness
(Lanyon et al., 1989).
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Fig. 2. Self-deception vs. counting baseline. Flexible factorial design. po0.05 family-wise error (FWE). Extent threshold¼10 voxels. See Table 2 for anatomical descriptions
and co-ordinates.
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A number of studies have reported that the impression-man-
agement scale of the BIDR is more susceptible to the ‘faking’ ma-
nipulation than the self-deception scale (Pauls and Stemmler,
2003; Pauls and Crost, 2004; Paulhus, 1984; Stober et al., 2002)
possibly due to the more conscious nature of impression-man-
agement and the likelihood that individuals are more practised at
consciously manipulating the impression they give to others to
suit particular situations.

1.6. Previous fMRI research into deception of others

Deception of others requires high-level functioning, involving
multiple cognitive processes. FMRI studies investigating the neural
correlates of deception have consistently reported activation of



Table 3
Fake bad vs. counting baseline. Flexible factorial design. See Fig. 3.

Anatomical region BA x y z Z-value Extent

Left medial prefrontal cortex 32/8 �2 20 43 6.74 816
�6 29 43 6.50
�2 29 35 6.44

Left inferior frontal gyrus 47/45 �50 19 1 6.26 191
�48 21 �8 5.86
�48 31 �3 5.80

Left middle frontal gyrus 9 �40 10 40 5.42 68
�40 17 38 5.38

Right inferior frontal gyrus 47 46 21 �8 5.20 11
Left angular gyrus/IPL 39/40 �38 �57 34 5.68 45
Left supramarginal gyrus 40/39 �48 �49 37 5.30 32
Right cerebellum 24 �67 �25 5.83 191

8 �77 �21 5.79
32 �60 �27 4.87

Co-ordinates are shown in standardised neuroanatomical space (Talairach and
Tournoux, 1988). BA¼Brodmann’s area. IPL¼ inferior parietal lobule. Co-ordinates
without a corresponding extent threshold and shown in italics refer to sub-clusters
of the preceding activation. po0.05 corrected for family-wise error (FWE). Extent
threshold¼10.
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specific prefrontal regions and anterior cingulate cortex (Langle-
ben et al., 2002; Ganis et al., 2003; Spence et al., 2001, 2004, 2008;
Lee et al., 2002, 2005, 2009; Abe et al., 2006; Kozel et al., 2004,
2005), areas involved in functions such as cognitive control, de-
cision making and regulation of motivated responses (Lee et al.,
2005).

Activity in the ventrolateral prefrontal cortex (vlPFC) and
medial prefrontal cortex (mPFC) have been consistently reported
in neuroimaging of deception studies regardless of differing sti-
muli types, gender and age (Abe et al., 2006; Lee et al., 2005;
Spence et al., 2001, 2004, 2008; Nunez et al., 2005). The vlPFC is
associated with inhibition of competing or pre-potent responses,
i.e. inhibition of the truthful response during deception (Miller and
Cohen, 2001; Macdonald et al., 2000), whilst the dorsolateral
prefrontal cortex (dlPFC) is engaged when subjects produce new
complex responses (the lie; Spence et al., 2008). As well as being
shown to play a general role in deception, the mPFC has also been
associated with self-identity, emotional processing and when at-
tention is directed at the self (Vogeley et al., 2004; Phan et al.,
2002). The mPFC may also be important for producing self-en-
hancing and overly positive personal responses (Kwan et al., 2007;
Barrios et al., 2008), though these findings were reported in stu-
dies using transcranial magnetic stimulation (TMS). The role of the
mPFC in deception has also been investigated using transcranial
direct current stimulation (tDCS; Karim et al., 2010). We are not
aware however of any fMRI studies which have directly in-
vestigated self-deception or impression-management.

In summary, self-deception and impression-management are
well defined, discrete concepts, which to date have not had their
neural correlates specifically examined. In the context of previous
fMRI research on deception of others we sought to investigate
(i) the functional anatomical correlates of impression-manage-
ment and self-deception, compared with a baseline control con-
dition; (ii) the comparative difference in functional anatomy be-
tween impression-management and self-deception; and (iii) the
differences in self-deception and impression-management func-
tional anatomy according to whether subjects were ‘faking good’
or ‘faking bad’.

1.7. Hypotheses

In the light of previous work we hypothesised: (i) that while
impression-management scores would significantly change ac-
cording to ‘faking’ instruction, that there would be little (less)
change in self-deception scores; (ii) that on the basis that self-
deception is a less purposeful, less consciously practiced process
(i.e. more invariant; less situationally-specific), and that ‘faking
bad’ is rarely practised, that response times would be increased in
comparison to the impression-management task and ‘faking good’
respectively; (iii) that due to the core components of inhibition of
pre-potent responses and externally-focused self-reflection, that
impression-management would preferentially activate ven-
trolateral prefrontal cortex (vlPFC) and parieto-temporal cortices;
and (iv) that given the process of internally-focussed self-reflec-
tion, with a goal of self-enhancement, that self-deception would
preferentially activate medial prefrontal cortices (mPFC). We had
no specific hypotheses regarding the neural correlates of ‘faking
good’ versus ‘faking bad’.
2. Materials and methods

2.1. Subjects and neuropsychological Assessment

20 right-handed (Edinburgh Handedness Inventory [EHI; Old-
field, 1971]) healthy volunteers (10 female; 24.575 years old
[range 20–41 years]) participated in this imaging study. Exclusion
criteria comprised age outside 18–45, standard contraindications
to MR scanning and history of any neurological condition. Subjects
initially ‘honestly’ completed the Balanced Inventory of Desirable
Responding (BIDR v. 6; Paulhus, 1994) and the Eysenck Personality
Inventory (EPI; Eysenck and Eysenck, 1964). The BIDR is a forty
item self-report questionnaire comprising two subscales, tapping
the self-deception and impression-management dimensions of
socially desirable responding. Subjects indicate their agreement
with 40 statements (e.g. “I don't care to know what other people
really think of me”; “I have done things that I don't tell other
people about”) via a seven point Likert scale (‘strong disagree-
ment’ to ‘strong agreement’). The scale is counterbalanced such
that there are equal numbers of positively and negatively keyed
items. Test–retest (intra-rater) reliability for the BIDR when using
the continuous scoring procedure, as utilised in the present study,
has been reported to be in the range of 0.70–0.82 for self-decep-
tion, and 0.80–0.86 for impression-management (Paulhus, 1994;
Stober et al., 2002; Li and Bagger, 2006; Booth-Kewley et al., 1992).
The BIDR shows concurrent validity, as a measure of self-deceptive
responding, with the Marlowe–Crowne Social Desirability Scale
(Crowne and Marlowe, 1960) and the Multidimensional Social
Desirability Inventory (Jacobson et al., 1977). The EPI scale was
included as the ‘Lie’ subscale probes whether subjects claim to
regularly carry out rarely performed but socially-desirable acts, or
deny indulging in frequently performed but non socially-desirable
acts (Jackson and Francis, 1998). Thus the EPI ‘Lie’ sub-scale is ef-
fectively an impression-management scale. We have previously
shown that EPI ‘Lie’ subscale scores positively correlated with the
additional time required to make a deceptive (c.f. ‘faking’), as op-
posed to an honest response (Farrow et al., 2003).

2.2. fMRI imaging

Subjects underwent four, 7:15 minute (435 s) functional mag-
netic resonance imaging (fMRI) scans at 3.0 T (Achieva, Philips
Medical Systems, Best, NL) at the University of Sheffield, UK. Each
scan comprised 174 time points-single shot echo planar imaging;
repeat time (TR)¼2500 ms; echo time (TE)¼35 ms; field of view
(FOV)¼230 mm; matrix size¼128�128; 32�4 mm2 thick slices.
This data acquisition sequence setup yielded a voxel size of 1.8�
1.8�4 mm3. Subjects also underwent a single, high-resolution
structural scan (3D Rapid Acquired Gradient Echo [MP-RAGE],
TR¼10.5 ms; TE¼4.8 ms; isotropic resolution¼0.8 mm3). In a
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Fig. 3. Fake-bad vs. counting baseline. Flexible factorial design. po0.05 family-wise error (FWE). Extent threshold¼10 voxels. See Table 3 for anatomical descriptions and
co-ordinates. There were no supra-threshold voxels for the equivalent ‘fake-good’ contrast.
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Table 4
Impression-management – main effects. Flexible factorial design. See Fig. 4.

Anatomical region BA x y z Z-value Extent

Left parahippocampal gyrus 35 �24 �30 �12 5.23 301
�24 �34 �18 4.33
�32 �38 �15 3.96

Left parahipp g./MTG 18/21 �38 �44 4 4.08 38
Left parahipp g./lingual gyrus 30/18 �10 �50 4 3.99 203
Left posterior cingulate gyrus 30 �8 �50 12 3.70
Right posterior cingulate gyrus 23 4 �56 14 3.67
Right parahippocampal gyrus 35 30 �32 �12 4.44 152
Right fusiform gyrus 30 �24 �14 3.90
Right hippocampus 22 �22 �11 3.81
Left middle temporal gyrus 21 �55 �27 �4 4.48 79
Left temporo-parietal junction 39 �34 �75 24 4.44 115
Left paracentral lobule 24 �24 �11 43 3.64 55

6 �14 �17 47 3.60

Co-ordinates are shown in standardised neuroanatomical space (Talairach and
Tournoux, 1988). BA¼Brodmann’s area. g.¼gyrus; MTG¼middle temporal gyrus.
Co-ordinates without a corresponding extent threshold and shown in italics refer to
sub-clusters of the preceding activation. po0.001 uncorrected. Extent
threshold¼20.
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fully-counterbalanced, alternating A–B boxcar design (8�50-s
epochs), subjects viewed five statements from the BIDR via an MR
compatible, radiofrequency-head coil integrated computer screen
(Eloquence, InVivo Corp, Orlando, FL, USA). During each five-
statement epoch, subjects either ‘faked’ their responses (‘good’ or
‘bad’, self-deception or impression-management in separate scans)
or counted how many letters were in the first word of the BIDR
statement. Each statement, which was used only once during each
scan, was presented for ten seconds and subjects responded with
their right index and/or middle finger using the numbers 1–5 via
an MR-compatible button-box (practical constraints prevented us
from employing the seven-point Likert scale used in the paper-
and-pencil version of the BIDR). Each fifty-second epoch was
preceded by a five-second instruction screen reminding partici-
pants whether to ‘fake good’, ‘fake bad’ or ‘count’. The following
instructions were given prior to each scan “Now you will see some
questions that you have answered before. This time, however, we
would like you to imagine a situation in which you want to make as
good an impression as possible, for example a job application situa-
tion. Therefore, please answer all questions in such a way as to make
as good an impression as possible.” or “Now you will see some
questions that you have answered before. This time, however, we
would like you to imagine a situation in which you want to make as
bad an impression as possible. Therefore, please answer all questions
in such a way as to make as bad an impression as possible.” BIDR
instructions and responses were counterbalanced by order (‘fake
bad’ or ‘fake good’ condition first) and Likert-scale direction (ei-
ther ‘1’¼ ‘strongly agree’ and ‘5’¼strongly disagree or vice versa).
Response times were recorded.

2.3. Data analyses

Response time data were analysed in SPSS version 14.0 (Chi-
cago: SPSS Inc.) using the general linear model (GLM; repeated
measures ANOVA) followed by pair-wise comparisons. Functional
MRI data were analysed in SPM8 (Wellcome Department of Ima-
ging Neuroscience, London; www.fil.ion.ucl.ac.uk/spm/) im-
plemented in MATLAB v. R2007b (The MathWorks, Inc., Sherborn,
MA, USA) on a PC. The echo planar imaging scans for each run
were corrected for head movement by affine registration using a
two-pass procedure by which images were initially realigned to
the first image and subsequently to the mean of the realigned
images. After realignment, the mean echo planar imaging image
for each run was spatially normalised to the Montreal Neurological
Institute (MNI; Mazziotta et al., 2001) single subject template
using the unified segmentation approach (Ashburner and Friston,
2005). The resulting parameters of a discrete cosine transform,
which define the deformation field necessary to move the data
into the space of the MNI tissue probability maps, were then
combined with the deformation field transforming between the
latter and the MNI single subject template. The ensuing de-
formation was applied to the individual echo planar imaging vo-
lumes, which were thereby transformed into the MNI single-sub-
ject space and resampled at 2�2�2 mm3 voxel size. The nor-
malised images were smoothed using a 6 mm full-width at half-
maximum Gaussian kernel to meet the Gaussian Field Theory
statistical requirements of the General Linear Model and to com-
pensate for residual macro-anatomical variations. Blood-oxygen-
level-dependent (BOLD) responses were convolved with a cano-
nical haemodynamic response function (HRF), and its temporal
first-derivative (to account for differences in the latency of the
peak response around the canonical HRF when defining the Basis
Functions for each individual; Handwerker et al., 2004). FMRI data
were high-pass filtered (128 s) to remove low frequency noise and
autoregressive AR (1) modelled to account for possible serial cor-
relations in our time-series due to aliased biorhythms and un-
modelled neuronal activity. For each scan (four per subject), active
epochs (i.e. ‘fake good’ or ‘fake bad’ to self-deception or im-
pression-management specific questions) were contrasted with
baseline epochs (i.e. counting letters in first word) with scan
movement parameters entered as regressors. First-level analyses
were group-averaged at the second-level using a fully flexible
factorial design, allowing interrogation of main- and interaction-
effects, with factors of subject and condition: (i) impression-
management ‘fake bad’ (IMFB); (ii) impression-management ‘fake
good’ (IMFG); (iii) self-deception ‘fake bad’ (SDFB); and (iv) self-
deception ‘fake good’ (SDFG). In this random-effects model, we
allowed for violations of sphericity by modelling non-in-
dependence across images from the same subject and unequal
variances between conditions and subjects as implemented in
SPM8. The design-matrix also included a co-variate column for
subject's pre-scan (i.e. ‘honest’ or ‘non-faked’) BIDR scores. All
basic analyses (i.e. active vs. baseline epochs) are presented at a
significance threshold of po0.05 corrected for multiple compar-
isons (family wise error; FWE) with a minimum extent threshold
of 10 voxels, while all main-effect and interaction analyses are
presented at a significance threshold of po0.001 uncorrected
with a minimum extent threshold of 20 voxels. These uncorrected
main-effect and interaction height and extent thresholds were
chosen in the context of our examination of the proposed complex
and subtle cognitive processes underlying self-deception and im-
pression-management and are recommended as appropriately
conservative for such novel social and affective neuroscience stu-
dies (Lieberman and Cunningham, 2009). Montreal Neurological
Institute coordinates (MNI; Mazziotta et al., 2001) of all supra-
threshold voxels were transformed into Talairach coordinates
(Talairach and Tournoux, 1988) using the ‘mni2tal.m’ Matlab script
(http://imaging.mrc-cbu.cam.ac.uk/imaging/MniTalairach). To in-
vestigate the contributions of each condition (i.e. IMFB, IMFG,
SDFB & SDFG) to the main-effects and interaction analyses results,
post-hoc contrast-estimate F-statistics were examined.
3. Results

3.1. Behavioural and neuropsychological

Subjects were able to significantly alter their BIDR ‘honest’ self-
deception and impression-management scores by ‘faking good’ or
‘faking bad’ (self-deception scores: 81713 [‘honest’; mean7SD],

http://www.fil.ion.ucl.ac.uk/spm/
http://www.imaging.mrc-cbu.cam.ac.uk/imaging/MniTalairach
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Fig. 4. Impression-management – main effects. Flexible factorial design. po0.001 uncorrected. Extent threshold¼20 voxels. See Table 4 for anatomical descriptions and co-
ordinates.
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Table 5
Self-deception – main effects. Flexible factorial design. See Fig. 5.

Anatomical region BA x y z Z-value Extent

Right medial prefrontal cortex 8 10 31 39 3.94 62
Right cuneus 18 10 �76 26 3.92 23

Co-ordinates are shown in standardised neuroanatomical space (Talairach and
Tournoux, 1988). BA¼Brodmann’s area. po0.001 uncorrected. Extent
threshold¼20.
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115711 [‘fake good’], 52718 [‘fake bad’]; impression-manage-
ment scores: 73718 [‘honest’], 13179 [‘fake good’], 29712 [‘fake
bad’]; all po0.001; paired-samples t-test). Eysenck ‘Lie’ subscale
scores were positively correlated with initial (i.e. ‘honest’) re-
sponses to BIDR impression-management scores (r¼0.60;
po0.001; Pearson's correlation), but not ‘honest’ self-deception
scores (p40.1), in line with previous research (Egerton et al.,
2010) and further supporting our proposition that impression-
management and self-deception are distinct cognitive concepts.
‘Honest’ BIDR scores were negatively correlated with ‘faked’ re-
sponse times (r¼�0.603; p¼0.005) suggesting that subjects who
scored low on their ‘honest’ BIDR (i.e. are less practised at self-
deception and impression-management) found faking more cog-
nitively demanding, thereby incurring a temporal penalty. Post-hoc
investigation of this negative correlation between ‘honest’ BIDR
scores and ‘faked’ response times showed it to be statistically
significant for all conditions (i.e. self-deception, fake good; self-
deception, fake bad; impression-management, fake good; im-
pression management, fake bad; fake good (self-deceptionþ
impression management); fake bad (self-deceptionþ impression
management); self-deception (fake goodþfake bad) and;
impression-management (fake goodþfake bad).

Repeated-measures ANOVA of response times (with within-
subject factors of ‘condition’ [self-deception or impression-man-
agement] and faking direction [‘good’ or ‘bad’], and gender as a
between-subject factor) demonstrated main effects of condition
and faking direction (F[1,18]¼15.02, po0.001 and F[1,18]¼14.53,
po0.001 respectively). Pair-wise comparisons to unpack this re-
peated-measures ANOVA result confirmed our hypotheses that
faking self-deception would incur a significantly longer response
time than faking impression-management (37607680 ms vs.
35617720 ms; t[19]¼5.51; po0.001) and that ‘faking bad’ would
incur a significantly longer response time than ‘faking good’
(38427695 vs. 34747753 ms; t[19]¼3.83, p¼0.001).There was no
interaction effect within the repeated-measures ANOVA and no
significant between-subjects main-effect of gender on response
times.

3.2. fMRI

Impression-management (vs. counting baseline) was asso-
ciated with activation of left dorso-medial prefrontal cortex
(dmPFC; Brodmann's Area [BA] 8/6), left inferior frontal gyrus
(IFG; BA 45/47), left posterior middle temporal gyrus (MTG; BA 21)
and right cerebellum (po0.05, FWE; Table 1 and Fig. 1). Self-de-
ception (vs. counting baseline) was associated with activation of a
subset of the same regions comprising dmPFC (BA 8/32) and left
IFG (BA 45/47; po0.05, FWE; Table 2 and Fig. 2).

‘Faking bad’ (vs. counting baseline) was associated with acti-
vation of left dmPFC (BA 8/32), bilateral (mainly left) IFG (BA 47/
45), left middle frontal gyrus (MFG; BA 9), left angular gyrus
(temporo-parietal junction)/supramarginal gyrus/inferior parietal
lobule (IPL; BA 39/40) and right cerebellum (po0.05, FWE; Table 3
and Fig. 3). There were no supra-threshold clusters for ‘faking
good’ (vs. counting baseline).
Impression-management main-effects (i.e. controlling for acti-
vations associated with self-deception) included activation of bi-
lateral parahippocampal gyrus (BA 35), left MTG/temporo-parietal
junction (TPJ; BA 21/39), left lingual gyrus (BA 18), posterior cin-
gulate gyrus (BA 23 /30) and left paracentral lobule (BA 24/6;
po0.001, uncorrected; Table 4 and Fig. 4). Post-hoc F-statistic ex-
amination showed that the bilateral parahippocampal and left
temporo-parietal junction activation differences were in the main
driven by decreased self-deception activity, while the left para-
central lobule and middle temporal gyrus activation differences
were driven by increased impression-management activity. Self-
deception main-effects (i.e. controlling for activations associated
with impression-management) comprised right mPFC (BA 8) and
right cuneus (BA 18; po0.001, uncorrected; Table 5 and Fig. 5).
Post-hoc F-statistic examination showed that the right medial
prefrontal cortex activation difference was driven by increased
self-deception activity, while the right cuneus was driven by re-
duced impression-management activity.

‘Faking bad’ main-effects (i.e. controlling for activations asso-
ciated with ‘faking good’) included mPFC/anterior cingulate cortex
(ACC; BA 9/32), bilateral IFG and MFG (BA 9/44/45/46/47), left
temporo-parietal junction (TPJ; [supramarginal gyrus/angular
gyrus/IPL] BA 39/40) bilateral cerebellum, thalamus and left globus
pallidus (po0.001, uncorrected; Table 6 and Fig. 6). Post-hoc F-
statistic examination confirmed that all activation differences in
the five main clusters (mPFC/ACC, bilateral IFG and MFG, left TPJ
and cerebellum) were driven by increased activity in response to
'faking bad' instructions There were no supra-threshold clusters
for ‘faking good’ main-effects (i.e. when controlling for activations
associated with ‘faking bad’).

Interaction analysis (IMFB & SDFG [þ1] vs. IMFG & SDFB [�1])
activations included mPFC (BA 10), dorsal ACC (BA 24), left pos-
terior MTG (BA 39), bilateral precentral gyrus (BA 6) and bilateral
cerebellum (po0.001, uncorrected; Table 7 and Fig. 7). Post-hoc F-
statistic examination showed that the ACC/mPFC and right para-
hippocampal gyrus activation differences were driven by de-
creased activity to IMFG and SDFB coupled with increased activity
to IMFB and SDFG (i.e. as modelled in the contrast), while the left
MTG and left cerebellar activation differences were mainly related
to increased brain activity associated with the IMFB and SDFG
components of the task. There were no supra-threshold clusters
for the reverse interaction contrast (IMFB & SDFG [�1] vs. IMFG &
SDFB [þ1]).
4. Discussion

To our knowledge, this is the first fMRI study of the neural
bases of self-deception and impression-management. We chose to
examine the neural, neuropsychological and reaction-time sig-
natures of these two commonly-practised behaviours by having
participants manipulate their default or ‘honest’ performances on
the Balanced Inventory of Desirable Responding (BIDR) scale. A
positive correlation between ‘honest’ BIDR impression-manage-
ment scores and Eysenck Personality Questionnaire ‘Lie’ subscale
scores, with no significant correlation with BIDR self-deception
scores supported our hypothesis that self-deception and im-
pression-management are distinct and dissociable cognitive pro-
cesses; this finding is also in line with previous research (Egerton
et al., 2010). Both the longer response-times and widespread brain
activation associated with ‘faking bad’ suggest that this behaviour
is the most cognitively demanding and by implication less prac-
tised. Indeed perhaps surprisingly, we report no significant brain
activations whatsoever associated with ‘faking good’ when com-
pared with a low-level counting baseline task (po0.05 FWE) or
any main-effects of ‘faking good’ (i.e. above and beyond those
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Fig. 5. Self-deception – main effects. Flexible factorial design. po0.001 uncorrected. Extent threshold¼20 voxels. See Table 5 for anatomical descriptions and co-ordinates.
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Table 6
Fake bad – main effects. Flexible factorial design. See Fig. 6.

Anatomical region BA x y z Z-value Extent

Medial prefrontal cortex 9/32 0 31 32 5.19 1146
Anterior cingulate cortex 0 33 43 5.04

2 18 43 4.87
Left inferior frontal gyrus 45/46 �46 37 6 4.88 122

�40 40 �7 3.78
Left middle frontal gyrus 9 �40 17 38 4.5 609

�36 11 27 4.31
�51 9 27 4.21

Left inferior frontal gyrus 47 �42 25 �8 4.32 304
�50 19 1 3.82
�36 11 �11 3.68

Right middle frontal gyrus 9 46 15 36 4.75 102
46 15 25 3.98

Right inferior frontal gyrus 47 46 21 �8 4.51 271
53 18 3 4.36
50 13 �7 3.94

Right inferior frontal gyrus 44 40 45 1 4.08 187
38 36 11 3.63
38 43 13 3.55

Left supramarginal gyrus./ 40/39 �46 �47 36 5.09 911
Left angular gyrus �38 �57 34 4.93
Left inf. parietal lobule/TPJ �32 �53 30 4.31
Left middle temporal gyrus 21 �57 �45 1 3.75 39
Left inferior temporal/MOG 37/19 �48 �72 2 3.47 22
Left fusiform gyrus/ 37 �36 �47 �16 3.34 32
Left cerebellum �34 �55 �17 3.34

�42 �55 �16 3.25
Right middle temporal gyrus 21 55 �47 �9 3.51 24
Left posterior cingulate gyrus 30 �6 �40 20 3.6 24
Right inferior parietal lobule 40 44 �40 46 3.7 59

38 �44 50 3.63
Left inferior occipital gyrus 18 �34 �80 �3 3.82 46

�24 �84 �3 3.68
�38 �76 �10 3.54

Right inferior occipital gyrus 18 28 �86 �2 4.03 30
36 �80 �4 3.66

Right lingual gyrus 18 20 �70 3 3.97 92
26 �58 �4 3.68

Right middle occipital gyrus 19 28 �79 9 3.75 57
30 �79 17 3.56

Left hippocampus �26 �22 �6 4.28 82
�16 �22 �12 3.71

Left thalamus �2 �22 21 4.32 95
Left lentiform nucleus./ �14 �2 0 4.21 133
Left globus pallidus �8 �15 4 3.7
Left insula �36 �13 14 3.63 33
Right thalamus 4 �2 0 3.64 27
Right brainstem 6 �16 �9 3.79 25
Left cerebellum �32 �66 �29 4.03 83

�36 �65 �20 3.54
�26 �62 �32 3.52

Left cerebellum �2 �72 �10 3.64 33
0 �66 �3 3.19

Left cerebellum �18 �60 �34 3.62 41
�14 �52 �34 3.56

Right cerebellum 24 �71 �22 4.08 343
12 �75 �20 4.07
36 �61 �15 3.83

Right cerebellum 10 �54 �33 3.85 25

Co-ordinates are shown in standardised neuroanatomical space (Talairach and
Tournoux, 1988). BA¼Brodmann’s area. TPJ¼temporo-parietal junction;
MOG¼middle occipital gyrus. Co-ordinates without a corresponding extent
threshold and shown in italics refer to sub-clusters of the preceding activation.
po0.001 uncorrected. Extent threshold¼20.
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associated with ‘faking bad’; po0.001 uncorrected). Our beha-
vioural and neuroimaging findings are therefore consistent with a
model in which ‘faking good’ requires reduced frontal lobe cog-
nitive resources, though whether it is meaningful to interpret such
fMRI results as ‘increased efficiency’ has recently been questioned
(Poldrack, in press). While previous research has consistently re-
ported that the ability to deceive others requires multiple high-
level social and cognitive processes, the current study strongly
suggests that this is also the case for self-deception. Specifically, in
cognitive terms whether ‘deceiving’ someone else (impression-
management) or themselves (self-deception), participants needed
to hold the rules of the task in mind (whether they were ‘faking
good’ or ‘faking bad’), inhibit the tendency to make an accurate
and honest response, generate a novel (appropriate to the faking
condition) response and monitor how well they were doing.
Consistent with our hypotheses we also report that answering
self-deception questions incurred a significant temporal penalty
compared with answering impression-management questions;
and consistent with previous research (Kroner and Weekes, 1996;
Pauls and Stemmler, 2003; Pauls and Crost, 2004; Paulhus, 1984)
that self-deception scores were more resistant to manipulation via
‘faking’ than impression-management (ranges of 63 and 102
respectively).

Though we are not aware of any previous fMRI studies of self-
deception or impression-management, a PET study of social con-
formity (Egerton et al., 2010) reported that sensorimotor striatal
(dorsal putamen) D2/3 receptor availability was negatively corre-
lated with impression-management scores (as measured by the Lie
subscale of the Eysenck Personality Inventory and the Paulhus
Deception Scales), but not with self-deception. This PET study
provided convincing evidence of the selective influence of the
brain dopaminergic system on the expression of emotional and
behavioural personality characteristics and suggests that im-
pression-management and self-deception may be biochemically
(as well as cognitively) dissociable concepts.

4.1. MRI results

The same areas (medial prefrontal [mPFC; BA 8] and left ven-
trolateral [vlPFC; BA 45] cortices) were activated under im-
pression-management, self-deception and ‘fake bad’ instructional
sets when contrasted with a low-level counting baseline. Medial
prefrontal cortex as well as playing a general role in deception
(Abe et al., 2006; Vogeley et al., 2004) has also been associated
with self-identity, cognitive control, decision making, regulation of
motivated responses, emotional processing and when attention is
directed at the self (Phan et al., 2002; Lee et al., 2005) all necessary
for self-deception and impression-management tasks. Dorsal and
ventral mPFC activations have been reported to dissociate self-
from other-directed reflection, but this is likely specific to men-
talising judgments (which did not directly feature in the present
research). A meta-analysis of 107 neuroimaging studies of self-
and other-judgements (Denny et al., 2012) reported that the as-
sociation of dorsal mPFC with other-related cognitive processes
only appears during a direct comparison between self- and other-
judgments, with the direction of the effect currently unclear. The
vlPFC is involved in inhibition of competing or pre-potent re-
sponses (Lee et al., 2005; Miller and Cohen, 2001; Macdonald
et al., 2000; Spence et al., 2001, 2004, 2008; Ganis et al., 2003; Abe
et al., 2006), error checking and self-monitoring of performance
(Lee et al., 2009) and has been consistently reported to be acti-
vated during intentional lying (Spence et al., 2004). Lee et al.
(2009) reported significant activation in the vlPFC, posterior cin-
gulate and precuneus, when respondents intentionally faked re-
sponses in order to deceive others. It has been suggested that
vlPFC activation could also be related to social compliance in ad-
dition to (or as an alternative explanation to) truthful response
inhibition (Spence et al., 2008). Social compliance was evident in
this study when participants ‘faked good’, since they are at-
tempting to appear more socially acceptable, as opposed to going
against the socially approved norms when ‘faking bad’.

Impression-management was additionally associated with ac-
tivity of left dorsolateral prefrontal cortex (dlPFC) possibly



‘Fake bad’ – main 
effects. p<0.001 
uncorrected. Extent 
threshold = 20 voxels

Fig. 6. Fake bad – main effects. Flexible factorial design. po0.001 uncorrected. Extent threshold¼20 voxels. See Table 6 for anatomical descriptions and co-ordinates. There
were no supra-threshold voxels for the equivalent ‘fake-good’ main-effects contrast.
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Table 7
Interaction (IMFB & SDFG [þ1] vs. IMFG & SDFB [�1]). Flexible factorial design. See
Fig. 7.

Anatomical region BA x y z Z-value Extent

Anterior cingulate cortex 24 0 11 23 4.62 59
0 24 14 4.32 48

Left medial prefrontal cortex 10 �10 53 10 4.5 942
�12 53 3 4.31
�24 51 10 4.19

Right medial prefrontal cortex 10 16 55 6 3.87 35
Right middle frontal gyrus 10/46 30 40 15 3.65 24
Left precentral gyrus 6 �42 �12 26 4.06 105

�40 �11 19 3.97
�40 �10 37 3.27

Right precentral gyrus 6 40 �7 24 3.5 24
Left middle temporal gyrus 39 �53 �61 18 4.02 128

�51 �62 9 3.73
�42 �60 0 3.33

Right parahippocampal gyrus 28/35 16 �26 �21 4.07 54
Right posterior cingulate 31 18 �39 39 3.78 24
Left brainstem �4 �22 �21 3.95 100

�12 �24 �21 3.79
�2 �11 �20 3.5

Left cerebellum/ �2 �45 �15 3.6 46
Periaqueductal grey matter �2 �32 �22 3.47

�10 �38 �22 3.37
Left cerebellum �18 �49 �18 3.85 43
Left cerebellum �4 �61 �9 3.65 89

�6 �61 �15 3.57
Right cerebellum 20 �58 �29 3.95 36

Co-ordinates are shown in standardised neuroanatomical space (Talairach and
Tournoux, 1988). BA¼Brodmann’s area. Co-ordinates without a corresponding
extent threshold and shown in italics refer to sub-clusters of the preceding acti-
vation. po0.001 uncorrected. Extent threshold¼20.
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reflecting that impression-management (compared with self-de-
ception in real-life situations) requires the generation of an ex-
ternally-expressed novel response (Spence et al., 2001, 2004; Abe
et al., 2006; de Manzano and Ullén, 2012). Lateral prefrontal cor-
tices have previously been shown to be directly involved in the
control of situations of conflict (Abe et al., 2006) and when re-
trieval is complex (Lee et al., 2002), for example when information
is being maintained while evaluated. Fletcher et al. (2000) pro-
posed that the left prefrontal cortex plays a specific role in re-
sponse generation to tasks such as this, by combining suppression
of the inappropriate response criteria (vlPFC) and selection of the
appropriate responses (dlPFC). Inhibition of the primary impulsive
responses and modifying and manipulating them to deceptive
responses are closely linked to working memory, which may ac-
count for the bilateral parahippocampal gyrus activation seen in
the impression-management main-effects contrast (Table 4 and
Fig. 4). Parahippocampal gyrus activation has been reported in a
previous investigation of different types of deception (Ganis et al.,
2003). A neuropsychological study reporting a patient with bi-
lateral damage to the dlPFC (Fujii et al., 2004) provided strong
evidence that dlPFC is essential for the functioning of working
memory. In addition, the dlPFC has been reported to be involved in
higher level cognitive control (Nunez et al., 2005), decision mak-
ing, (Elliott et al., 2000), divided attention tasks (Langleben et al.,
2002) and anticipation of performance (Lee et al., 2002), all vital
when participants were aiming to give the best or worst possible
impression. Activation of the dlPFC may also be interpreted as a
neural correlate for the maintenance of attention during tasks
(MacDonald et al., 2000), since the complexity of the faking task
requires significant focus and attention.

Comparatively with self-deception, impression-management
additionally requires another person or observer for whom to
create an impression. The main-effect analysis of impression-
management (i.e. neural activity above and beyond that associated
with self-deception) included activation of bilateral posterior cin-
gulate/parahippocampal gyrus and left posterior middle temporal
gyrus/temporo-parietal junction, both areas involved in self-re-
flection (i.e. “how am I looking?”; Johnson et al., 2002, 2006) and/
or theory of mind (Saxe et al., 2006). It is striking however that
there was no significant frontal lobe activation in the impression-
management main-effect analysis, which may be reflective of it
being less requiring of higher cognitive resources.

Though not a priori hypothesised, anterior cingulate cortex (ACC)
and cerebellar cortices were evident in a number of the compar-
isons. Some previous studies of general deception have reported
activation of the ACC (Langleben et al., 2002; Ganis et al., 2003;
Kozel et al., 2004, 2005), which is functionally connected to the
dlPFC (Abe et al., 2006) and may play a role related to conflict
(Nunez et al., 2005; Abe et al., 2006) and error monitoring (Mac-
Donald et al., 2000). The cerebellar activations could reflect motor
confounds between contrasted conditions (see Section 4.3), though
this would not explain why we report no cerebellar activation for
self-deception and ‘faking good’ vs. the counting baseline.

4.2. Lack of activation to ‘faking good’

Although we report no significant brain activations associated
with ‘faking good’ (either vs. a counting baseline [po0.05 FWE
corrected] or as a main-effect [po0.001 uncorrected]), there were
areas of activation vs. a counting baseline at a more liberal
threshold of po0.001 uncorrected. Specifically, self-deception
‘fake good’ was associated with activation of mPFC and left vlPFC,
while impression-management ‘fake good’ was associated with
activation of left posterior middle temporal gyrus. Hence, while
further supporting our hypothesised dissociation of neural corre-
lates underlying self-deception and impression-management, this
is also in line with impression-management being less demanding
of frontal-lobe cognitive resources and of requiring an external
(‘other’) focus which self-deception does not.

4.3. Limitations

The current research was confined to the examination of faked
(‘good’ or ‘bad’) self-deception and impression-management such
that we are unable to comment on the neural correlates of these
processes under standard conditions. Though we gave carefully
worded instructions to encourage ecologically valid imagination of
impression-management and self-deception situations, we have
no direct measure of the success of this and it is therefore arguable
that we have not studied the neural correlates of self-deception or
impression-management per se, but rather, the correlates of the
BIDR performance. The baseline comparator condition (counting
the number of letters in the first word of each statement) may be
rather ‘low level’, but was chosen as it incorporated the same self-
deception and impression-management statements from the BIDR
to which participants faked their responses. It is also noted, that as
many of the BIDR statements begin with “I”, that the motor
component of the counting and impression-management/self-
deception conditions may not be ideally matched. In commonwith
much fMRI research we have occasionally utilised ‘reverse in-
ference’, referring to previous studies’ cognitive function localisa-
tions to interpret brain activations rather than specifically in-
vestigating these functions. Using such reverse inferences has
been previously criticised for providing limited information, par-
ticularly when the selectivity of the region in question cannot be
established (Poldrack, 2006). Future research into self-deception
and impression-management would undoubtedly benefit from the
inclusion of paradigm conditions which manipulate these pro-
posed constituent psychological variables.
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Fig. 7. Interaction (IMFB and SDFG [þ1] vs. IMFG and SDFB [�1]) –main effects. Flexible factorial design. po0.001 uncorrected. Extent threshold¼20 voxels. See Table 7 for
anatomical descriptions and co-ordinates. There were no supra-threshold voxels for the reverse interaction (IMFB and SDFG [�1] vs. IMFG and SDFB [þ1]).
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4.4. Future studies

Though inherent in concepts of self-deception and impression-
management, we did not explicitly set out to map the ‘self’ vs.
‘other’ distinction between them or the fact that in ‘real life’, im-
pression-management frequently requires an externally expressed
behaviour. Specifically, self-deception is a more unintentional (i.e.
so habitual as to be automatic and sub-conscious; without afore-
thought; as opposed to being ‘beyond intentional control’) private
promotion of the self, whereas impression-management involves
purposeful, conscious manipulation of one's image in public.
Hence, a more in-depth examination of the contribution of the self
and other distinction to our results would be of interest. It would
also be worthwhile to include a standard (i.e. non-faking) condi-
tion into the scanner paradigm to examine behavioural and neural
responses compared with faking. Future studies may also examine
clinical correlates of self-deception and impression-management.
Whilst excessive self-honesty (i.e. low self-deception) may be re-
lated to low self-esteem (Johnson et al., 1997), high self-deception
is associated with lack of insight, pathological arrogance and even
delusional thinking. Equally over-attention to one's projected im-
age (high impression-management) may be associated with ma-
nipulativeness or social phobia (Sheffer et al., 2001), while low
impression-management is generally associated with lack of self-
care and socially and culturally inappropriate behaviour.
5. Conclusions

To our knowledge this is the first fMRI study of impression-
management and self-deception, though many fMRI studies
focussing on deception in general have been carried out pre-
viously. Reaction time and fMRI results dissociated these two
frequently practised, though generally under-researched beha-
viours. By manipulating, subjects’ levels of self-deception and
impression-management via ‘faking’, we altered the cognitive load
required to perform the task and thereby possibly gained some
insight into subjects default performance (though we did not di-
rectly investigate this). Self-deception and impression-manage-
ment both involve the mPFC and left vlPFC, while impression-
management additionally involved the left dlPFC, the same areas
that have previously been found to be involved in deception of
others. Hence, our data suggest that although self-deception and
impression-management are dissociable concepts, they utilise
very similar underlying brain processes. The vlPFC is involved in
inhibition of competing or pre-potent responses, and has also been
noted to be associated with decision making and tasks involving
divided attention. The vlPFC is also involved in response sup-
pression during intentional lying, and is potentially involved in
social compliance and self-monitoring of performance. The mPFC
plays a general role in deception but is also associated with self-
identity and enhancement, emotional processing and when at-
tention is directed at the self.

Self-deception involves selected attention to information that
confirms our goals and beliefs and self-imposed ignorance and
failure to process information that does not.

Taken together, one appealing ‘pop-psychology’ interpretation
of these results would be that being excessively honest with our-
selves (‘faking bad’ at self-deception) is our least indulged in
pursuit while giving out the best possible image of ourselves to
others (‘faking good’ at impression-management) is a behaviour
with which we are much more familiar and practised.
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