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INTRODUCTION

Maternal Anxiety:

e 8-9% of postpartum women report elevated
anxiety '

e maternal stress/anxiety is linked to:
o infant socioemotional developmen
o differences in child-brain morphometry *
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Infant Temperament:

e risk for anxiety is linked to fearful
temperament (e.g., negative reactivity at 4
mo., behavioral inhibition (BI) at 2 years) > °
anxiety and BI have been linked to differences
in brain morphometry in childhood,
adolescence, and adulthood **°

Maternal Anxiety X Infant Temperament:

e one study found that the interaction between
BI and decreased hippocampal volume in
adolescence was moderated by whether the
individual’s parent had a panic disorder
diagnosis *°

However, it remains unknown whether these
factors influence infant brain development.
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METHODS

Does the interaction between maternal anxiety
and negative affect at 4 months predict
differences in infant brain morphometry?

HYPOTHESIS

Greater negative affect and maternal anxiety
will be associated with...
decreased hippocampal volume
increased amygdala volume
decreased dorsal anterior cingulate cortical
volume
increased posterior cingulate cortical volume
differences in frontal lobe volume

4 Month Behavioral Visit:

e Reactivity Assessment: n=41 infants were shown a series of novel
visual and auditory stimuli (Fig. 1) *™
o video recorded & coded for:
1. motor activity
2. positive affect (i.e., smiling)
3. negative affect (i.e., fussing or crying)

e Beck Anxiety Inventory (BAI) "

o total maternal anxiety scores at 3-4 mo. .
Fig. 1. 4-month

reactivity assessment

4 Month MRI Visit:

e high-resolution structural MRI data were acquired from infants
during natural sleep (T1- and T2-weighted images; Fig. 2)

MRI data were processed using iBEAT structural pipeline to
obtain subcortical and cortical volume estimates (Fig. 3) *°

Fig. 2. Raw T2-weighted images (top),
raw T-1 weighted images (bottom)

Fig. 3. iIBEAT tissue
segmentation output

e regions of interest (ROI) selected a priori based on regions
associated with internalizing problems and higher maternal
stress/internalizing disorders in literature (Fig. 4) 7% %1% 1

o  hippocampus

o || amygdala

o [ dorsal anterior cingulate cortex
o ] posterior cingulate cortex

o [ superior frontal gyrus

o [l middle frontal gyrus

o [ inferior frontal gyrus

Fig. 4. Highlighted
ROIs on axial brain
view (a) sagittal

® Regression analyses were conducted to investigate whether
negative affect moderated the relation between maternal anxiety
and volume at ROISs, controlling for total intracranial volume.
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RESULTS

Results indicate that there was no significant interaction and no significant main effect of
temperament. However, greater maternal anxiety predicted larger volume in the ROIs

below.

Region of Interest Predictor B p R?

Hippocampus Total Brain Volume .664 .000* | F(4,34)=11.048, p<.000, R?>=.565
Maternal Anxiety 417 .036*
Negative Affect 1.168 151
Anxiety X Negative | -1.291 119
Total Brain Volume .665 .000* | F(4,34)=11.279, p<.000, R>=.570
Maternal Anxiety 429 031*
Negative Affect 1.127 163
Anxiety X Negative -1.245 dd 1
Dorsal anterior Total Brain Volume .659 .000* | F(4,34)=10.609, p<.000, R*=.555
cingulate cortex Maternal Anxiety 416 .039*
Negative Affect 1.140 165
Anxiety X Negative | -1.256 134
Posterior cingulate | Total Brain Volume .661 .000* | F(4,34)=10.786, p<.000, R?>=.559
cortex Maternal Anxiety 407 .042%*
Negative Affect 1.144 162
Anxiety X Negative | -1.270 128
Superior frontal Total Brain Volume .662 .000* | F(4,34)=10.751, p<.000, R>=.558
gyrus Maternal Anxiety 410 .041%*
Negative Affect 1.133 166
Anxiety X Negative | -1.252 133
Middle frontal Total Brain Volume .666 .000* | F(4,34)=11.074, p<.000, R*=.566
gyrus Maternal Anxiety 411 .039*
Negative Affect 1.135 162
Anxiety X Negative -1.256 129
Inferior frontal Total Brain Volume 678 .000* | F(4,34)=11.664, p<.000, R?>=.578
gyrus Maternal Anxiety 404 039*
Negative Affect 1.123 160 * p<.05
Anxiety X Negative -1.241 128

Table 1. Regression results predicting average brain
volumes at 4 months.
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Average Amygdala Volume

Maternal Anxiety (BAIl Score)

Fig. 5. Averaged left & right side amygdala volume as a
function of maternal anxiety

CONCLUSIONS

Infant brain morphometry was not related to negative affect or the interaction between

negative affect and maternal anxiety.

In line with other studies, maternal anxiety is associated with differences in infant brain
morphometry, particularly regions linked to memory, fear, and cognitive control.

FUTURE DIRECTIONS

e Replicate these results using

whole-brain analysis and correct for
multiple comparisons.

While this study is a cross-sectional
assessment of infant brain structure, it
would be interesting to know maternal
anxiety predicts changes in these
regions over time.

o0 For example, one recent study shows that
postpartum anxiety is correlated with

slowed growth of the hippocampus. *°
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