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Results

Abstract

Importantly, EEG asymmetry during the emotional challenge task was a more powerful
indicator of lifetime MDD status than resting asymmetry in women, evidence in support of
the capability model.
Additionally, MDD+ women displayed lower bilateral alpha power during the emotional
challenge conditions than MDD- women, indicating that different mechanisms may
underlie patterns of state and trait asymmetry as a function of lifetime MDD status in
women.
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Day
Condition (Approach/Withdrawal/Rest)
Session (1=Rest1/Happy/Sad, 2 =Rest2/Afraid/Angry)
Reference (AVG, LM)
Channel (F2-F1, F4-F3, F6-F5, F8-F7)

LEFT

Total Alpha (8-13 Hz) Asymmetry Score

MDD+ women displayed less relative left frontal
activity than MDD- women across all conditions,
although DFA approach and withdrawal conditions
were a more powerful indicator of MDD status than
the rest condition. Men showed a similar pattern of
asymmetry as women for the DFA conditions but not
for the rest condition.
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Between-Subjects:
Lifetime MDD (MDD+/MDD-)

Capability Model of EEG Asymmetry:
Individual differences in depression should be more powerful during approach and withdrawal
emotional challenges than at rest, potentially powerful enough to reduce the influence of
methodological differences across labs (Coan et al., 2006).

Day
Condition (Approach/Withdrawal/Rest)
Session (1=Rest1/Happy/Sad, 2 =Rest2/Afraid/Angry)
Reference (AVG, LM)
Channel (F2-F1, F4-F3, F6-F5, F8-F7)

Dependent Variable:
EMG-Residualized Total Alpha (8-13 Hz) Asymmetry
Score (McMenamin et al., 2009)

These results replicated the pattern of results
seen in frontal alpha asymmetry, with the
exception of approach motivation in men.
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For example, less left than right resting frontal EEG activity (e.g., Allen et al., 2004b) may reflect
reduced approach motivation and sensitivity to reward that may tap a diathesis toward the
development of depression (Davidson et al., 2002). However, this relationship is typically of a
small to medium effect size, and with methodological differences across laboratories influencing
results (e.g., Allen et al., 2004a; Davidson, 1998; Hagemann, 2004).

Within-Subjects:

RIGHT

Dispositional Model of EEG Asymmetry:
Frontal EEG asymmetry at rest is thought to reflect individual differences in dispositional style, or
a general tendency to engage in approach or withdrawal motivation or behaviors.

2) EEG asymmetry during approach and withdrawal conditions, however, will demonstrate
larger differences between MDD+ and MDD- groups than EEG asymmetry at rest,
consistent with the capability model of individual differences.

Linear Mixed Model Analysis (Women)
Between-Subjects:

Day
Condition (Approach/Withdrawal/Rest)
Session (1=Rest1/Happy/Sad, 2 =Rest2/Afraid/Angry)
Reference (AVG, LM)
Channel (F2-F1, F4-F3, F6-F5, F8-F7)
Hemisphere (Left, Right)

Dependent Variable:
Whole-Head Residualized Total Alpha Power (8-13 Hz)

MDD+ women exhibited less bilateral alpha power than
MDD- women for approach and withdrawal conditions.

3) EMG activity (70-90 Hz) will not account for pattern of results.
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Results for women demonstrate that MDD+ was associated with less relative left frontal activity
than MDD- across state emotion and trait resting sessions, consistent with hypotheses.
Differences in frontal brain activity between MDD+ and MDD- women were stronger during
approach and withdrawal state emotion than during rest, evidence in support of the capability
model.
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Within-Subjects:

1) MDD+ participants will display lower relative left frontal activity than MDD- participants
across approach, withdrawal, and rest conditions.
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Dependent Variable:

Linear Mixed Model Analysis
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Within-Subjects:

ln(R)-ln(L) Total Alpha Power
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Although results for men were not entirely consistent, findings for women were very
clear: MDD+ women exhibited greater relative right frontal activity (lower right frontal
alpha power) than MDD- women across conditions.

(Run for Men and Women separately)

Between-Subjects:

ln(R)-ln(L) Total Alpha Power

Frontal EEG asymmetry during rest and emotional challenge of approach (anger,
happiness) and withdrawal (fear, sadness) was assessed on 4 occasions in 203
individuals age 18-34 (31% male) with (n = 93) and without (n = 110) a diagnosis of lifetime
MDD (MDD+ and MDD-).
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The capability model of individual differences in EEG asymmetry (Coan, Allen, &
McKnight, 2006) suggests, however, that brain activity during emotional challenge will
provide a stronger index of the capacity for depressed individuals to engage in approach
and withdrawal responses when emotion regulation may be needed.

EEG Asymmetry
Linear Mixed Model Analysis

EMG-Residualized ln(R)-ln(L)
Total Alpha Power

Resting frontal electroencephalographic (EEG) asymmetry is a promising marker of risk
for major depressive disorder (MDD) and propensities to engage in less approach- than
withdrawal-motivated behaviors across situations.
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8 minutes resting EEG

(1 minute per facial expression)

Each subject
run 4 times
within 2 weeks
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During the state emotion task, men and women showed similar patterns of asymmetry with
respect to lifetime MDD, with less relative left frontal activity associated with MDD, consistent
with hypotheses. At rest, however, sex-specific patterns emerged, with men showing the
opposite relationship of frontal asymmetry to depression, findings consistent with a small
literature on sex differences in depression and regional brain activity.
Although EMG activity did not account for the overall pattern of results, consistent with
hypotheses, muscle movements did appear to account for MDD+ and MDD- differences for men
during approach-related facial expressions, demonstrating that EMG can influence EEG
asymmetry.
In summary, both state and trait frontal EEG asymmetry hold promise as a liability indicator for
depression in women, although they may be indicators for different mechanisms, as evidenced
by bilateral alpha power differences between state emotion and trait conditions.
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