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eward processing deficits play a clear role in
depression and depression risk. For example,
more than a decade of research has shown that
individual differences in initial reward responsiveness,
indexed by the reward positivity (RewP) event-related po-
tential (ERP) component, are associated with current
depression and future depression risk.1,2 Mackin and col-
leagues’ study3 builds on this previous literature by asking 2
key questions: (1) Is the magnitude of the impact of RewP
on prospective changes in depressive symptoms similar
during late childhood and adolescence? and (2) Are pro-
spective links between RewP and depressive symptoms
transactional, with depressive symptoms also predicting
future change in RewP during this developmental window?
These questions are important, because this is a time period
during which rates of depression increase dramatically4 and
when there are normative changes in reward processing.5

However, we know very little about how relations be-
tween reward processing and depression may change across
development.

The study included 609 youths participating in the
Stony Brook Temperament Study who were assessed at
ages 9, 12, and 15 years. At each wave of data collection,
youths completed an ERP assessment of reward outcome
processing, and youths and their mothers’ completed
measures of youth depressive symptoms. The researchers
also included information about youths’ biological sex at
birth and pubertal level at each assessment. Using struc-
tural equation modeling, Mackin et al.3 found that reward
processing deficits (indexed as the difference in RewP
amplitude following monetary gain vs loss feedback) and
depressive symptoms were transactionally related over time
between the ages of 12 and 15 years, but not between the
ages of 9 and 12, even after accounting for the influence of
biological sex and pubertal level at each assessment. That
is, a more blunted RewP predicted increases in depressive
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symptoms 3 years later during early to middle adolescence
(from age 12 to 15 years), but not during late childhood
(from age 9 to 12). Similarly, higher levels of depressive
symptoms predicted an increasingly blunted RewP 3 years
later during adolescence but not during late childhood.
The findings were stronger for the RewP difference score
than for ERP responses to monetary gains or losses
considered individually, suggesting that the results were
driven by reduced differentiation of neural response to
gains vs losses rather than responses to either outcome
considered individually. In addition to these key findings,
there were also 2 notable null findings. First, there were no
significant changes in the RewP across time points. Sec-
ond, although the RewP predicted prospective increases in
depressive symptoms, it was not cross-sectionally related to
depressive symptom levels at any assessment, even when
looking at bivariate correlations.

This study represents a significant advancement in the
field. In contrast to previous studies, which have often been
limited by smaller samples and low statistical power,6 the
current study included a large sample of youths, providing
adequate power for the sophisticated models tested. It is also
the first to include more than 2 waves of data, which pro-
vide, for the first time, the ability to directly compare pre-
dictive relations between RewP and depressive symptoms
across developmental stages within the same individuals.
Finally, it is the first to show that reward processing deficits
and depressive symptoms transactionally influence each
other during adolescence, highlighting a potential vicious
cycle that could exacerbate risk.

As with any study, the current findings also raise as
many questions as answers. Building from much of the prior
work on the RewP, Mackin et al. focused on neural
response to monetary gains and losses. However, social re-
wards are likely to be even more salient during this devel-
opmental window, particularly as children age into
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adolescence, and researchers have developed standardized
tasks to assess neural responses to social acceptance vs
rejection feedback.7 Future research is needed to directly
compare the predictive utility of reward processing deficits
for social vs nonsocial rewards to determine whether deficits
in social reward processing may be an even stronger pre-
dictor of depression risk in youths. Another notable feature
of this study is that the duration of the follow-up interval
between assessments was quite large. Given this, it is
possible that the lack of significant prospective effects be-
tween age 9 and 12 years in this study simply reflects
processes that operate over shorter time intervals (eg, 6-12
months). That is, rather than a distinct age at which these
unidirectional or transactional relations are vs are not pre-
sent, it seems likely that they would first be observed on a
time scale of weeks to months before exhibiting predictive
validity over the course of several years. A third point that
must be acknowledged is that the RewP exhibited “slight to
fair” reliability in this study. Because reliability limits val-
idity, this may explain some of the nonsignificant findings.
This is a recognized area of concern in ERP research, as well
as in other areas of research, and increasing measurement
reliability will allow researchers to characterize the role of
reward processing deficits in depression risk more precisely.
A final question relates to the mechanism(s) linking reward
processing and depression during adolescence. Are these
processes directly linked or are they mediated by some other
factor(s)? One potentially important factor that warrants
additional study is interpersonal stress, which is known to
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increase during adolescence, appears to exhibit reciprocal
relations with both depression and reward processing, and
has been hypothesized to mediate the link between reward
processing deficits and depression risk.8

In summary, Mackin et al.’s3 findings provide novel
insights regarding developmental changes in the role of
reward processing deficits in youth depression risk. Specif-
ically, they suggest that the impact of reward processing
deficits on future increases in youth depression becomes
stronger as children age into adolescence, and that reward
processing and depression transactionally influence each
other during adolescence but not during childhood.
Although important questions remain, this is a significant
step forward in developmental models of both reward
processing and depression.
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