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Neurocognitive Profiles Predict Susceptibility and
Resilience to Posttraumatic Stress
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Mental health outcomes can vary widely following major
life stressors like a traumatic event. In fact, the variability in
patient outcomes can range from those who are symptom
free to those who suffer severe emotional distress (1-3). Fur-
thermore, the profile of symptom expression often varies
widely from person to person. Although there is some evi-
dence that the nature of stressful events may affect the type,
severity, and profile of symptom presentation, the nature of
the event itself does not fully account for the entire range of
mental health outcomes (2). This variability presumably
relies, at least in part, on interindividual differences in prior
life experiences, which affect the cognitive, behavioral, and
neurobiological underpinnings of these mental health out-
comes (3). Thus, an important objective of translational neu-
roscience research is the development of neurobiological
models that elucidate the processes that mediate psychiatric
disorders.

A better understanding of the complex range of neurobi-
ological consequences associated with trauma exposure is
needed to develop neural markers that effectively predict
susceptibility and resilience to posttraumatic stress.
Although previous research has made important advances to
our understanding of the neurobiological basis of psychiatric
conditions like posttraumatic stress disorder (PTSD), signifi-
cant gaps remain in our knowledge of the neural processes
that underlie the heterogeneous psychiatric outcomes that
are often observed following a trauma (3, 4). For example,
we know relatively little about the manner in which sepa-
rate dimensions of neurocognitive function interact to influ-
ence psychiatric outcomes. This gap in our knowledge
highlights an important limitation of previous neuroimaging
projects that have largely focused on studies assessing a sin-
gle dimension of neurocognitive function (e.g., fear process-
ing). Thus, there have only been a few integrative
multidimensional neuroimaging studies that have investi-
gated mental health outcomes following trauma exposure (5,
6). Additional multidimensional neuroimaging studies are
needed to build neurobiological models that can effectively
predict susceptibility and resilience to psychiatric condi-
tions. Furthermore, there have been relatively few studies
that have assessed brain function acutely after a major life
stressor (e.g., a traumatic event), then followed participants
longitudinally to identify relationships between acutely
assessed neurobiological processes and future outcomes (5,
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7, 8). The acute impact that major life stressors have on neu-
ral function may have an important influence on the nature
of the mental health outcomes that are ultimately displayed.
Therefore, determining the relationship between acutely
assessed brain function and future symptom profiles may
elucidate the neurobehavioral processes that underlie the
heterogeneous psychiatric presentations that often develop
following trauma.

In this issue of the Journal, Stevens and colleagues (9)
detail the findings of a longitudinal, transdiagnostic study
(the Advancing Understanding of Recovery After Trauma
study [6]) that investigated relationships between trauma
exposure, neural function, and symptom presentation in an
effort to identify neurobiological predictors of risk and resil-
ience to posttraumatic stress. The study included 146 partici-
pants, separated into
discovery (N=69) and
replication IN=77)
cohorts, who completed
functional MRI (fMRI)
during threat, reward,
and inhibitory control
tasks approximately 2
weeks after a traumatic
event. A hierarchical
clustering approach, used on data from the discovery cohort,
identified four clusters of participants that showed distinct
brain response patterns to the fMRI tasks. The participants
were grouped as 1) reactive/disinhibited (i.e., those who
showed high reactivity within brain regions that support
reward and threat-related processes and limited activity
within regions that support inhibitory control functions); 2)
low reward/high threat (i.e., those who showed high reac-
tivity to threat and low reactivity to reward); 3) high reward
(i.e., those who showed limited neural reactivity to threat
and inhibitory control tasks and high reactivity to reward);
and 4) inhibited (i.e., those who showed limited reactivity to
reward, deactivation to threat, and increased activity during
inhibitory control). Similar results were obtained from the
replication cohort, with the exception of the high reward
phenotype, which may have merged with the reactive/disin-
hibited group due to the higher-acuity traumas that were
generally experienced by the replication cohort. Outcomes
were assessed 2 weeks, 8 weeks, 3 months, and 6 months

The findings from this
study demonstrate the
potential of
neuroimaging tools to
elucidate some of the
heterogeneity of
posttrauma outcomes.
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posttrauma for each of the three groups that replicated
across cohorts (i.e., the reactive/disinhibited, low reward/
high threat, and inhibited groups). The reactive/disinhibited
group (categorized based on multidimensional neurocogni-
tive data collected 2 weeks posttrauma) showed greater
PTSD symptom severity as well as higher anxiety symptoms
(assessed 2 weeks to 6 months posttrauma) than other
groups. The neurocognitive groupings did not predict symp-
toms of depression, dissociation, or impulsivity. The findings
from this study suggest that patient groupings, based on the
neural response to multidimensional cognitive tasks, may
predict distinct posttrauma outcomes. Specifically, those
who show a reactive and disinhibited pattern of brain func-
tion following trauma exposure appear most likely to
develop symptoms of anxiety and PTSD.

The study by Stevens and colleagues is innovative in sev-
eral ways. First, it assessed participants’ neurocognitive
function acutely (i.e., ~2 weeks) following trauma exposure.
Aside from a few exceptions (5, 7, 8, 10), previous posttrau-
matic stress research has generally studied chronic PTSD
patients. Thus, relatively few studies have assessed relation-
ships between posttraumatic stress and brain function
acutely following a trauma. Assessing neural markers of
posttraumatic stress acutely after trauma exposure may be
particularly important given that acute neurobiological pro-
cesses seem prone to influence the future neurobehavioral
presentation of individuals who ultimately develop PTSD.
Second, this study advances the field by taking a multidi-
mensional neurocognitive approach to the assessment of
threat, reward, and inhibitory processes. Prior work has
largely focused on identifying the neural substrates of a sin-
gle dimension of cognitive or emotional function (e.g.,
response inhibition, fear processing) in relation to PTSD (7,
8, 10). As demonstrated by Stevens and colleagues (9), inte-
grating multiple dimensions of neurocognitive function may
elucidate the mosaic of interrelated neurobiological pro-
cesses that underlie the development of PTSD. A third inno-
vative aspect of this study is that participants were
categorized based on neural profiles independent of the tra-
ditional diagnostic categories that are often used in this type
of research. Previous work has generally studied brain activ-
ity related to specific clinical features of interest. In contrast,
Stevens and colleagues first used a data-driven approach to
identify multidimensional neural profiles, then linked those
neural profiles to the subsequent emergence of psychiatric
symptoms. An advantage of this approach is that it can iden-
tify distinct neurobiological signatures that predict future
susceptibility or resilience to posttraumatic stress, without
restricting the approach to specific features of a particular
diagnosis. In summary, this project acutely assessed a multi-
dimensional set of neurocognitive functions, independent of
traditional diagnostic criteria, to identify neural profiles that
predict susceptibility and resilience to posttraumatic stress.
The findings from this study demonstrate the potential of
neuroimaging tools to elucidate some of the heterogeneity
of posttrauma outcomes.
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In their study, Stevens and colleagues focus on an impor-
tant but nascent area of psychiatric research. There is
increasing interest in multidimensional data-driven
approaches for predicting future mental health outcomes in
patient populations (1, 3-5). Analytic approaches that inte-
grate multiple dimensions of the broader range of neurocog-
nitive function will likely be necessary to advance our
understanding of psychiatric disorders. Multidimensional
imaging approaches may provide the means to identify
interrelated patterns among distinct neurocognitive func-
tions that would otherwise remain concealed. Identifying
these latent patterns will likely advance our capability to
develop more complete neurocognitive profiles of psychiat-
ric conditions. Developing neurocognitive models of these
psychiatric conditions is particularly important given that
the current approach to psychiatric diagnosis generally does
not integrate neurobiological information. Instead, diagnosis
primarily relies upon the identification of cognitive and
behavioral symptoms that match the specific features of a
diagnostic category. Furthermore, the general analytic
approach taken by this study could advance efforts to iden-
tify patterns of neurocognitive dysfunction that show com-
monalities across multiple psychiatric conditions. At the
same time, other neurocognitive profiles could be used to
distinguish separate disorders. Thus, this type of research
direction seems primed to advance our current understand-
ing of important neurobiological processes that underlie psy-
chiatric conditions. The approach used by Stevens and
colleagues provides a model for translational research that
may pave the way for the future development of
neuroimaging-based prediction techniques. These techni-
ques have the potential to enhance our ability to identify
those at greatest risk, which could provide the basis upon
which to initiate early intervention strategies that may
improve patient outcomes. Similarly, these techniques could
ultimately lead to improvements in diagnostic precision that
may, over time, better target the treatment selection for psy-
chiatric disorders with complex and heterogeneous symp-
tom presentations.

AUTHOR AND ARTICLE INFORMATION

Department of Psychology, University of Alabama at Birmingham.

Send correspondence to Dr. Knight (knightdc@uab.edu).

Dr. Knight reports no financial relationships with commercial interests.
Accepted September 8, 2021.

Am J Psychiatry 2021, 178:991-993, doi: 10.1176/appi.ajp.2021.21090890

REFERENCES

1. Sellnow K, Sartin-Tarm A, Ross MC, et al: Biotypes of functional
brain engagement during emotion processing differentiate het-
erogeneity in internalizing symptoms and interpersonal violence
histories among adolescent girls. J Psychiatr Res 2020; 121:197-
206

2. Guina J, Nahhas RW, Sutton P, et al: The influence of trauma type
and timing on PTSD symptoms. J Nerv Ment Dis 2018; 206:72-76

Am J Psychiatry 178:11, November 2021


mailto:knightdc@uab.edu
http://ajp.psychiatryonline.org

. Zoellner LA, Pruitt LD, Farach FJ, et al: Understanding heteroge-
neity in PTSD: fear, dysphoria, and distress. Depress Anxiety
2014; 31:97-106

. Harnett NG, Goodman AM, Knight DC: PTSD-related neuroim-
aging abnormalities in brain function, structure, and biochemis-
try. Exp Neurol 2020; 330:113331

. Sheynin S, Wolf L, Ben-Zion Z, et al: Deep learning model of
fMRI connectivity predicts PTSD symptom trajectories in recent
trauma survivors. Neuroimage 2021; 238:118242

. McLean SA, Ressler K, Koenen KC, et al: The AURORA study: a
longitudinal, multimodal library of brain biology and function
after traumatic stress exposure. Mol Psychiatry 2020; 25:
283-296

Am J Psychiatry 178:11, November 2021

10.

EDITORIALS

. van Rooij SJTH, Stevens JS, Ely TD, et al: The role of the hippocam-

pus in predicting future posttraumatic stress disorder symptoms in
recently traumatized civilians. Biol Psychiatry 2018; 84:106-115

. Stevens JS, Kim YJ, Galatzer-Levy IR, et al: Amygdala reactivity

and anterior cingulate habituation predict posttraumatic stress
disorder symptom maintenance after acute civilian trauma. Biol
Psychiatry 2017; 81:1023-1029

. Stevens JS, Harnett NG, Lebois LAM, et al: Brain-based biotypes

of psychiatric vulnerability in the acute aftermath of trauma. Am
J Psychiatry 2021; 178:1037-1049

Harnett NG, Ference EW 3rd, Wood KH, et al: Trauma exposure
acutely alters neural function during Pavlovian fear conditioning.
Cortex 2018; 109:1-13

ajp.psychiatryonline.org 993


http://ajp.psychiatryonline.org

