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processes involved in environmental and personal risk identifica-
tion tasks.

Fourteen healthy adults (seven males, 19–25 years of age,
mean ± SD = 22.8 ± 1.58) participated in the fMRI experiment. An
independent group of fourteen healthy adults (seven males, 20–29
years of age, mean ± SD = 24.6 ± 2.68) participated in the ERP exper-
iment. All were undergraduate or graduate students from Peking
University in Beijing, China. All were right-handed and had nor-
mal or corrected-to-normal vision. Subjects gave informed consent
prior to the study. This study was approved by a local ethics com-
mittee. Both fMRI and ERP data were collected in Beijing in 2007.

The stimuli were Chinese words or phrases (each consisting of
2–4 Chinese characters), which described potentially risky or safe
events. There are 40 phrases describing risky environmental events
(i.e., “tsunami”, “earthquake”), 40 phrases describing safe envi-
ronmental events (i.e., “appropriate rainfall”, “tree planting”), 40
phrases describing risky personal events (i.e., “smoking”, “bungee
jumping”), and 40 words or phrases describing safe personal events
(i.e., “playing piano”, “reading”). Each stimulus subtended a visual
angle of 1.28◦ × 0.51◦–2.61
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Fig. 1. fMRI results associated with risk identification tasks. (a) Sustained activities shown in the contrast of the environmental risk identification task versus the semantic
task. (b) Sustained activities shown in the contrast of the personal risk identification task versus the semantic task. (c) Transient activities shown in the contrast of the
environmental risk identification task versus the semantic task. (d) Percent signal changes of the ROI in the PCC linked to environmental and personal items during the
risk identification and semantic tasks. Bars indicate standard error of the mean. SMG = supramarginal gyrus; IPL = inferior parietal lobules; MPFC = medial prefrontal cortex;
STG = superior temporal gyrus; PCC = posterior cingulate cortex; PCu = precuneus.

mental than personal events (902 vs. 921 ms, F(1,13) = 5.79, p< 0.05)
and were faster to the risk identification than the control tasks (867
vs. 956 ms, F(1,13) = 7.65, p< 0.05).

Analysis of the fMRI data showed that, relative to the seman-
tic control task, the environmental risk identification task induced
increased sustained activations in the left MPFC and supramarginal
gyrus/inferior parietal lobule (SMG/IPL) (
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Table 1
Sustained and transient activities associated with risk identification tasks.

Brain region BA X Y Z Z-value Voxel number

Sustained activities
Environmental risk identificiation > semantic

Supramarginal gyrus (L)/inferior parietal lobule (L) BA40/39 −52 −52 40 3.85 456
Medial frontal gyrus (L) BA8/6 −10 18 64 4.36 458

Personal risk identification > semantic
Supramarginal gyrus (L)/superior temporal gyrus (L) −48 −64 28 3.90 279
Medial frontal gyrus (L) BA6/8 −12 36 60 3.36 223

Transient activities
Environmental risk identificiation > semantic

Posterior cingulate (R) BA31 10 −42 10 3.59 663
Precuneus (R) 24 −64 30 4.21 344

Personal risk identification > semantic
Null

BA: Brodmann area; R: right hemisphere; L: left hemisphere; Voxels survived an uncorrected p-value of 0.005, cluster size > 30, p< 0.05 corrected (except for [−12 36 60],
puncorrected < 0.005, voxel number > 50).

To further verify if specific ERPs were associated with the envi-
ronmental risk identification task, the mean ERP amplitudes were
subjected to ANOVAs with Risk, Task, and Hemisphere as within-
subjects independent variables. There was a significant interactions
of Risk × Task at 420–460 ms over parietal areas (F(1,13) = 4.77 to
4.81, p< 0.05) and at 540–580 ms over the frontal-central area
(F(1,13) = 5.24, p< 0.05, Fig. 2c), indicating that the environmental

risk identification task induced larger LPP over the parietal areas
compared to the personal risk identification task at 420–460 ms
butF



Author's personal copy

114 J. Qin et al. / Neuroscience Letters 455 (2009) 110–115

and enlarged LPP. Both the MPFC activity [3,4,8,10] and the LPP
are involved in evaluative processes during social judgment [1,9].
The MPFC activity also engages in risk rating [27]. Our results
suggest that the evaluative process plays a key role in both the
environmental and personal risk identification tasks. The risk
identification tasks also invoked enhanced activations in the left
para-supramarginal gyrus (environmental risk identification: left
SMG/IPL; personal risk identification: left SMG/STG). Given that
the para-supramarginal gyrus is involved in semantic processing
[11,15], we suggest that enhanced semantic processing is required
during risk identification independently of risk domains.

More importantly, we found increased transient PCC and pre-
cuneus activations associated with the environmental relative to
the personal risk identification tasks. The parietal LPP was also of
larger amplitudes to the environmental than personal risk identi-
fication tasks. In addition, we found that the ERPs differentiating
the environmental risk identification and semantic control tasks
occurred earlier than that differentiating the personal risk iden-
tification and semantic control tasks, consistent with subjects’
behavioural performances. It has been shown that PCC activity
mediates the interaction between memory retrieval and emotion
[13,14]. The precuneus underpins the process of episodic memory
retrieval [2,16]. The posterior LPP is also involved in evaluation of
emotional stimuli [5,20–22] and retrieval processing [25]. Given
these neuroimaging findings, our fMRI and ERP results imply that,
relative to the personal risk identification task, the environmental
risk identification task requires enhanced and earlier retrieval of
more emotional experiences. This proposal is consistent with the
notion that evaluative judgments associated with strongly held atti-
tudes (e.g., higher rating scores for environmental than personal
risks [19]) depend more on the retrieval process (Nayakankup-
pam and Priester, submitted for publication). In contrast to the
environmental risk identification task, the personal risk identi-
fication task may employ more cognitive control processes as
the personal risk identification task induced larger LPP over the
frontal area compared to the environmental risk identification
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