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COVID-19 has spread globally for more than 2 years, having a
tremendous impact on both the physical health of the infected
cases and the mental health of the general population (Wu et al.,
2021; Shanahan et al., 2022). In addition to psychiatric symptoms
such as depression and anxiety, vicarious traumatization (stress
resulting from empathic engagement with the trauma of others)
is a generic psychological condition during the pandemic, increas-
ing the risk of mental illness (Liu & Liu, 2020; Serafim et al., 2020).
Certain populations may be more susceptible to vicarious trauma
than others, and it is increasingly important to identify factors
that may affectindividual susceptibility (de Figueiredo et al., 2021).
There is evidence that the prepandemic brain functional connec-
tome can predict individual anxiety induced by the pandemic (He
et al., 2021). However, the whole relationship map of the general
distress (e.g. depression and anxiety), vicarious traumatization,
and functional connectome is unclear.

Suo and colleagues (Suo et al., 2022) evaluated the relation-
ships of these variables in 105 college students from Chengdu,
China. The authors used the timeline of the COVID-19 pandemic
as a natural and ingenious manipulation. The prepandemic multi-
modal magnetic resonance imaging (MRI) and questionnaire data
were collected from October 2019 to January 2020. Then, the Vi-
carious Traumatization Questionnaire (VTQ) was evaluated dur-
ing the outbreak of the COVID-19 (February to April 2020), and the
Depression Anxiety Stress Scale (general distress, DASS) was mea-
sured after the peak of the pandemic from March to April 2021. A
connectome-based predictive modeling method was applied to re-
veal the resting-state functional connectivity (RSFC) contributing
to subsequent vicarious traumatization. Then, mediation analy-
sis was used to investigate the role of vicarious traumatization in
associating RSFC and DASS.

The authors found that only the RSFC of the negative predic-
tion network can predict VTQ scores by connectome-based pre-
dictive modeling analysis using a leave-one-out cross-validation
procedure (q°> = —0.18, Tlobserved, predicted] = 0.18, P = 0.024). Specif-
ically, the negative and positive prediction networks were deter-
mined by RSFC-VTQ correlations. RSFC strength of each edge in
the negative prediction network was negatively associated with
VTQ scores. The contributing RSFC was located in the frontopari-
etal, medial frontal, default mode, motor, and salience networks.

The stability of these results was also demonstrated in the new
model after 5- or 10-fold cross-validation. Notably, the negative
q° (also known as prediction or cross-validation R?) in the linear
predicting model suggests that the model performance needs fur-
therimprovement. The combination of the multimodal brain met-
rics and artificial intelligence algorithms (Li et al., 2021) in the fu-
ture may facilitate the predicting and understanding of vicarious
traumatization and mental illness.

In addition, the authors fully examined the associations among
vicarious traumatization, general distress, and functional con-
nectome. There were significant positive VTQ-DASS (r = 0.59,
P < 0.001) and DASS-RSFC (r = 0.33, P < 0.001) correlations, show-
ing that these variables are interconnected. Mediation analysis
showed a full and significant indirect effect (0.28, P < 0.05) of VTQ
scores in the DASS-RSFC link. All results remained when control-
ling for age, gender, and mean head motion. Therefore, the func-
tional connectome may affect general distress through vicarious
traumatization.

These findings provide valuable insight into the neural func-
tional mechanism of the vicarious traumatization and present a
“functional connectome — vicarious traumatization — general
distress” neuropsychological pathway. A strength of this study is
the extensive control analyses of confounding variables (e.g. age,
sex, head motion, family socioeconomic status, overall psycholog-
ical health conditions), global signal, cross-validation, and brain
parcellation strategies, which increases the validity and stability
of the results. In addition, if the established brain connectome
measures can predispose individuals to vicarious traumatization,
they could be used as neural markers to identify high-risk popula-
tions for depression or anxiety. However, given the financial costs
and calculation complexity involved in MRI scanning, it is hard
to scan every person in the general population before the occur-
rence of stressful life events. The authors also provide an accessi-
ble and cheaper opportunity (i.e. VTQ) for recognizing and helping
susceptible individuals at an earlier stage. Complementary to the
expensive MRI, other imaging types, such as facial (Wang et al.,
2020; Xie et al., 2021) and tongue (Song et al.,, 2019) imaging, may
also offer chances to monitor mental health conveniently.

Although promising, such findings are exploratory and still
without a direct clinical translation. It is important to exploit
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preventive or health care measures accordingly. Growing evidence
has supported the potential benefits of early intervention with
nonpharmacological therapies (e.g. exercise) (Mizzi et al.,, 2022;
Silva et al., 2022). In addition, acupuncture, as a complementary
therapy, is commonly recommended for the treatment of psychi-
atric disorders (e.g. depression) (Smith et al., 2018), and may also
play an important role in reducing the risk of psychiatric dis-
orders. Recently, using the UK Biobank database, a Nature study
(Douaud et al., 2022) has revealed the effects of SARS-CoV-2 on
brain structure, such as greater reduction in cortical thickness
and whole brain size. In the future, a longitudinal cohort with
large sample size is essential for clarifying how intervention, in-
fection, and aging influence the brain-behavior links identified
here. Since a larger sample size may include both infected and
uninfected individuals, it will also help to distinguish the un-
derlying neuropsychological basis from the perspective of both
stresses from the trauma of self- and empathic engagement with
the trauma of others.

In summary, Suo and colleagues used resting-state functional
MRI, VTQ, and general distress data obtained in a sample of young
adults to show that prepandemic brain functional connectome
measures were predictive of vicarious traumatization in response
to a stressful life event. The findings highlight the neural under-
pinning of vicarious traumatization and also remind medical ex-
perts to not only pay attention to the physical health of the in-
fected individuals, but also to the mental health of medical staff
and the general public during the spreading of a pandemic, all in
line with the goals of psychoradiology (Pan et al., 2021).
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