Introduction

e Early childhood experiences associated with parenting are critical for
healthy development.

e Research has linked early maltreatment to differences in brain volume
as well as a range of behavioral outcomes in children?.

 However, more research is needed to elucidate the effect of typical
variations in caregiving experiences on the developing brain and
subsequent behavior?.

e Research points to the hippocampus as being a main region impacted
by the stress of early caregiving experiences?.

 The present study seeks to extend this research by investigating
implications on behavioral outcomes. Specifically, we investigate a
link between normal variations in parenting in early childhood,
hippocampal volume, and subsequent episodic memory ability, a
type of memory reliant on the hippocampus.
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e 96 children (47 females) part of a longitudinal dataset overselected for
a history of maternal depression.

Observational Parenting Assessments

e Children and their parents completed a series of tasks modified from
the Teaching Tasks Battery*.

e Each task was rated on Maternal Intrusiveness, Hostility, Support,
Negative Affect, and Positive Affect. Measures were averaged and
standardized to create two composite scores:

 Negative Parenting Composite: Average of Maternal
Intrusiveness, Maternal Hostility, and Maternal Negative Affect

e Positive Parenting Composite: Average of Maternal Support
and Maternal Positive Affect
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Methods: MRI Data

MRI Data Collection

* T1-weighted high resolution (1mm?3) anatomical images were acquired
from a Siemens 3T scanner with a 32-channel coil at the Maryland
Neuroimaging Center using a standard structural MRI scan sequence.

Hippocampal and Whole Brain Volume Extraction

* Freesurfer v5.17 was used to derive
Hippocampal and Intracranial Volumes (ICV).

e Automatic Segmentation Adapter Tool® was
used to refine hippocampal volumes.

e Hippocampal subregions were manually
identified using standard anatomical
landmarks®-19.

» Volumes were adjusted for total brain size!’.
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Results: Parenting-Memory Associations (n=96)

 T1/T2 Positive and Negative Parenting were entered as predictors in a
multiple regression to test associations between parenting and
composite memory scores.

e Covariates: Age, gender, maternal depression, and 1Q

» T1 Positive Parenting was a significant predictor of memory
performance, whereas the other parenting measures were not.

T1 Positive Parenting T1 Negative Parenting

5
4 [

N w

' '
w N

Composite Memory Score (z)

& S

Composite Memory Score (z)
N A W N R O = N W s

b=0.11, SE=0.21, p=0.60

-1 1] 1 2 3 4 5 6

-4 -3 -2 -1 0 1 2

)

T1 Positive Parenting (z) T1 Negative Parenting (z)
T2 Positive Parenting T2 Negative Parenting
o . o 8 3 o
S o o S, l'o
w2 ® v [
E’ o o b 1 ¢
o oq % . S KR ¢ ®
X o o S0g¥ E | Sf%0e _
=, ® .”o:‘ el =1 .‘.:.: Foo o @
g | e 00 oq. 9 £, ‘.3:. o
S o 2. o’ ¢
-3 o E 3
3 ® .| 8
© 7| p=0.14, SE=0.19, p=0.45 = ) b=-0.06, SE=0.20, p=0.76
T2 Positive Parenting (z) T2 Negative Parenting (z)

Results: Hippocampal Volume-Memory (n = 61)

 Hippocampal subregion volumes _ _
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Results: Parenting-Hippocampal Volume (n = 62)

« T1/T2 Positive and Negative Parenting were entered as predictors in a multiple
regressions to test associations between parenting and each hippocampal
subregion volume.

e Covariates: Age, gender, maternal depression, and 1Q
* T1 Positive Parenting was a significant predictor of right head volume.

e T2 Positive Parenting was a significant predictor of left body volume
and left tail volume.

 T1/T2 Negative Parenting were not significant predictors of any of the
subregion volumes.
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Positive, but not negative, parenting behavior in early childhood predicts

both hippocampal volume and episodic memory ability in middle childhood
Morgan Botdorf, Sarah Blankenship, Lea Dougherty, & Tracy Riggins

Results: Mediation

A mediation model was tested using Hayes’ SPSS Process macro
(Hayes, 2013). Separate models were run with T1/T2 Positive or
Negative Parenting as the predictor, right/left hippocampal head,
body, or tail as the mediator, and Composite Memory Score as the
dependent variable. Significant mediation was not observed for
any of the models.

Hippocampal Volume
Right/Left Head

Right/Left Body
Right/Left Tail

Parenting

T1 Positive/Negative Composite Memory
Score

T2 Positive /Negative

Discussion

e These results provide support for the influence of parenting,
within the typical range, on cognitive abilities, specifically episodic
memory ability, and the development of the hippocampus.

e Greater T1 Positive Parenting is associated with increased
bilateral hippocampal head volume and episodic memory
ability.

e Greater T2 Positive Parenting is associated with decreased
left hippocampal body and tail volume. Although results did
not reach significance, T2 Positive Parenting shows a positive
association with episodic memory ability.

 T1/T2 Negative Parenting exhibits a negative association
with episodic memory, although not significant.

e These results suggest that the timing of parenting is important for
both subsequent brain development and behavioral outcomes.

e Results suggest that early parenting may impact memory
more than later, concurrent parenting

e Additionally, early and concurrent positive parenting may
differentially impact different subregions of the
hippocampus.

e Exact timing and specificity of the impact of parenting on
memory and the hippocampus should be investigated
further.

e Although our research did not support a mediation model linking
parenting, hippocampal volume, and episodic memory ability,
future research should continue to investigate the mechanism
through which early experiences of parenting affect memory.

e Once this link has been elucidated, research can focus on deriving
interventions to target children who may be at an increased risk of
memory impairments.
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