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In a study by Nelson et al. in this issue (1), an electrophysi-
ological index of reward-related positivity elicited by feed-
back indicatingmonetary gain relative to losswas found to be
predictive of subsequent onset of depressive disorders in
adolescent girls. The authors’ findings converge with recent
functional MRI (fMRI) findings (2, 3) providing strong evi-
dence that blunted neuronal response to rewards, involving
the ventral striatum and medial prefrontal cortex, precedes
the development of adolescent depressive disorders. The
reward-related positivity index of reward responsivity was
previously shown to correlate significantly with fMRI mea-
sures of reward-related activity in the ventral striatum and
medial prefrontal cortex (4).

The Nelson et al. study (1) is important from a clinical
perspective because it may provide a neurobiological marker
of risk for depression, which could guide the development
and application of interventions to improve reward-related
sensitivity and prevent onset of depressive disorders in ado-
lescents. Reward-related positivitymay serve as a cost-effective
and reliable brain-based index of reward responsiveness for
screening and prevention, and studies have shown that psy-
chotherapy and pharmacological treatments can improve
neural reward sensitivity (1, 5). Further research is, however,
needed to confirm that reward-related positivity is modifi-
able in adolescents and that doing so can help reduce risk for
development of depressive disorders.

The clinical application of reward-related positivity as a
biologicalriskmarkerfordepressionmaybelimitedbyrelatively
lowsensitivityandpositivepredictivevalues.Positivepredictive
value did, however, increase when reward-related positivity
was combined in series with baseline dysphoria symptoms.
There are also additional measures that could improve utility
for predicting onset of depression in individuals.

The reward-related positivity index employed in this
studyusedwindow-basedaverages.Althoughthis isa standard
practice in the field, this index may be strengthened using
methodological advances for computing brain potentials. The
scalp-recorded event-related potential (ERP) elicited by stim-
uli reflects a series of overlapping components related to
different underlying processes. Principal component analysis
(PCA)canbeused toparse theERPwaveform into independent
components (6, 7). A PCA-derived reward-related positivity
measure in healthy adults was found to correlate better with
fMRI measures of the reward neural activity than window-

based measures (4). Furthermore, using PCA-derived mea-
sures in combination with source localization techniques
could further improve on the reward-related positivity index
of reward responsiveness. Current source density measures
derived from surface ERPs can provide reference-free mea-
sures of underlying neuronal activity with sharper spatial to-
pography and better statistical properties (test-retest reliability,
internal consistency) than standard scalp potentials (8, 9).

Combining reward-related positivity with other electro-
physiological measures that have been related to risk for
depression and current depressive disorders may also im-
proveutility forpredictingonsetofdepression inadolescents.
Lowpositive emotionality in children,whichhasbeen related
to maternal depression and risk for depression, was found to
be associated with resting
EEGalphaasymmetry(10).
Given findings relating
parental depression to
frontal and parietal alpha
asymmetry in offspring (11,
12), EEG measures could
be of value in this context.
Studies using ERP or magnetoencephalography measures
have also found reduced cortical responses to emotionally
arousing stimuli in depressed adults (13, 14) and in women
with a family history of depression (15). The use of current
source densitymeasures combinedwith PCA and distributed
inverse solutions (low-resolution electromagnetic tomography
analysis [LORETA]) provides a new approach for identifying
neural sources underlying ERP measures of emotional
responsivity (16).

Thus, reward-related positivity and other electrophysiolog-
ical measures complement neuroimaging findings and provide
biologicalmarkers thatmay be of particular value as economical
predictors of risk for development of depressive disorders.

AUTHOR AND ARTICLE INFORMATION

From the Department of Psychiatry, Columbia University College of
Physicians and Surgeons, New York.

Address correspondence to Dr. Bruder (bruderg@nyspi.columbia.edu).

The author reports no financial relationships with commercial interests.

Accepted September 2016.

AmJPsychiatry2016; 173:1163–1164;doi: 10.1176/appi.ajp.2016.16091034

[This] study is important
from a clinical perspective
because it may provide a
neurobiological marker of
risk for depression.

Am J Psychiatry 173:12, December 2016 ajp.psychiatryonline.org 1163

EDITORIALS

mailto:bruderg@nyspi.columbia.edu
http://ajp.psychiatryonline.org


REFERENCES
1. Nelson BD, Perlman G, Klein DN, et al: Blunted neural response to

rewards as a prospective predictor of the development of depression
in adolescent girls. Am J Psychiatry 2016; 173:1223–1230

2. Stringaris A, Vidal-Ribas Belil P, Artiges E, et al: The brain’s response
to reward anticipation and depression in adolescence: dimensionality,
specificity, and longitudinal predictions in a community-based sample.
Am J Psychiatry 2015; 172:1215–1223

3. Hanson JL, Hariri AR, Williamson DE: Blunted ventral striatum
development in adolescence reflects emotional neglect and predicts
depressive symptoms. Biol Psychiatry 2015; 78:598–605

4. Carlson JM, Foti D, Mujica-Parodi LR, et al: Ventral striatal and
medial prefrontal BOLDactivation is correlatedwith reward-related
electrocortical activity: a combined ERP and fMRI study. Neuro-
image 2011; 57:1608–1616

5. ProudfitGH:The rewardpositivity: frombasic researchon reward to
a biomarker for depression. Psychophysiology 2015; 52:449–459

6. Kayser J, Tenke CE: Trusting in or breaking with convention: to-
wards a renaissance of principal components analysis in electro-
physiology. Clin Neurophysiol 2005; 116:1747–1753

7. Dien J, Beal DJ, Berg P: Optimizing principal components analysis of
event-related potentials: matrix type, factor loading weighting, ex-
traction, and rotations. Clin Neurophysiol 2005; 116:1808–1825

8. Kayser J, Tenke CE: On the benefits of using surface Laplacian
(current source density) methodology in electrophysiology. Int J
Psychophysiol 2015; 97:171–173

9. Kayser J, Tenke CE: Hemifield-dependent N1 and event-related
theta/delta oscillations: an unbiased comparison of surface Laplacian
andcommonEEGreferencechoices. IntJPsychophysiol2015;97:258–270

10. ShankmanSA,TenkeCE,BruderGE, et al: Lowpositive emotionality
in young children: association with EEG asymmetry. Dev Psycho-
pathol 2005; 17:85–98

11. Bruder GE, Tenke CE, Warner V, et al: Electroencephalographic
measures of regional hemispheric activity in offspring at risk for
depressive disorders. Biol Psychiatry 2005; 57:328–335

12. Peltola MJ, Bakermans-Kranenburg MJ, Alink LR, et al: Resting
frontal EEG asymmetry in children: meta-analyses of the effects of
psychosocial risk factors and associations with internalizing and
externalizing behavior. Dev Psychobiol 2014; 56:1377–1389

13. KayserJ,BruderGE,TenkeCE,et al:Event-relatedpotentials (ERPs)
to hemifield presentations of emotional stimuli: differences between
depressed patients and healthy adults in P3 amplitude and asym-
metry. Int J Psychophysiol 2000; 36:211–236

14. Moratti S, Rubio G, Campo P, et al: Hypofunction of right temporo-
parietal cortex during emotional arousal in depression. Arch Gen
Psychiatry 2008; 65:532–541

15. Moratti S, Strange B, Rubio G: Emotional arousal modulation of right
temporoparietal cortex in depression depends on parental depression
status in women: first evidence. J Affect Disord 2015; 178:79–87

16. Kayser J, TenkeCE,AbrahamKS, et al:Neuronal generator patterns at
scalp elicited by lateralized aversive pictures reveal consecutive stages
ofmotivatedattention.Neuroimage(Epubaheadofprint,June2, 2016)

1164 ajp.psychiatryonline.org Am J Psychiatry 173:12, December 2016

EDITORIALS

http://ajp.psychiatryonline.org

