Maternal Attachment Moderates Effects of Substance Use on White-Matter Microstructure

Oakley Martin* & Zu Wel Zhal*

*Program in Neuroscience, Middlebury College

INTRODUCTION RESULTS CONCLUSION

e Substance use decreases brain white-matter volume,

METHODS

alters white-matter anisotropy, impairs self-regulation,
and is involved in many psychiatric disorderst®,

Similarly, poor parental attachment decreases self-
regulation and contributes to risky behaviors, including
substance use initiation and maintenance!>,

The current study aims to clarify associations between
substance use involvement (SUI), early adolescent
attachment to mothers, and white-matter anisotropy in
regions of interest (ROIs) linked to self-regulation and
drug exposure in prospective longitudinal data?°.

Figure 2. A priori-defined
anatomical ROIs in which
maternal attachment
components moderate
associations between
substance use and white-
matter anisotropy. Top
frames at MNI1152
coordinates X = 56, y = 128,
z = 81: corpus callosum
genu (purple), right UF
(orange), right SLF (pink),
overlaid on the fractional
anisotropy skeleton
(yellow). Bottom frames at
Xx=82,y=111, z=105: left
SLF (red) and right
cingulum (green), overlaid
on the tertiary fiber
anisotropy skeleton (blue).

« At low levels of maternal trust, greater SUI was associated
with lower FA In the right UF. At high levels of maternal
trust, greater SUI was assoclated with higher FA In the
corpus callosum genu and right SLF, higher F1 in the right
SLF, and lower F3 In the left SLF.

« At low levels of maternal communication, greater SUI was
assoclated with lower F3 in the right cingulum. At high
levels of maternal communication, greater SUI was
associlated with higher F2 in the right cingulum.

* Trust and communication are critical elements of familial
relationships that may ameliorate SUI-induced white-
matter differences. These findings can inform family-based
treatments that reinforce trust and communication.

* The SUI index in the current study Is a sum of the
categories in which drug use has been endorsed, and it does

et o M T not account for frequency or quantity of use. Whereas these
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trust, communication, alienation, and attachment towards mothers®. O — e S — O . : . : :
+ Drug Use Chart (DUC): 42-item self-report of use across 10 major : LAY : * Future studies may examine substance use trajectories via
substance categories that fits a unidimensional model of SUI4. 8 e / struct_urql eguations modeling to I!Iumlnate m(_)re nuanced
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Statistical analysis: Moderation analyses were conducted using the

A 3
Process package within SPSS*. Figure 1.
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Figures 3a, b, ¢, d. Interactions between SUI and maternal attachment components
on FA in the right SLF (a), F1 in the right SLF (b), FA in the corpus callosum genu
(c), and F3 in the right cingulum (d). Conditional effects at low (<16™ percentile),

moderate (16" — 8

4t percentiles), and high (>84™ percentile) attachment in mothers.

https://doi.org/10.1080/07347324.2012.718960

2. Hampton, W. H., Hanik, I. M., & Olson, I. R. (2019). Substance abuse and white matter: Findings,
limitations, and future of diffusion tensor imaging research. Drug and Alcohol Dependence, 197, 288-298.
https://doi.org/10.1016/j.drugalcdep.2019.02.005

3. Hayes, A. F. (2022). Introduction to Mediation, Moderation, and Conditional Process Analysis: Third
Edition: A Regression-Based Approach.

4. Kirisci, L., Vanyukov, M., Dunn, M., & Tarter, R. (2002). Item response theory modeling of substance
use: An index based on 10 drug categories. Psychology of Addictive Behaviors: Journal of the Society of
Psychologists in Addictive Behaviors, 16(4), 290-298.

5> Zhai, Z. W., Kirisci, L., Tarter, R. E., & Ridenour, T. A. (2014). Psychological Dysregulation During
Adolescence Mediates the Association of Parent-Child Attachment in Childhood and Substance Use
Disorder in Adulthood. The American Journal of Drug and Alcohol Abuse, 40(1), 67—74.
https://doi.org/10.3109/00952990.2013.848876

6. Zhai, Z. W., Yip, S. W., Morie, K. P, Sinha, R., Mayes, L. C., & Potenza, M. N. (2018). Substance-use
initiation moderates the effect of stress on white-matter microstructure in adolescents. The American
Journal on Addictions, 27(3), 217-224. https://doi.org/10.1111/ajad.12710

ACKNOWLEDGEMENTS

Center for Education and Drug Abuse Research, University of Pittsburgh; Vermont Biomedical Research Network Pilot
Award (P20GM103449); Chelsea Smith, B.A. (Program in Neuroscience, Middlebury College); Dr. Maureen Reynolds,
Ph.D. (Department of Pharmaceutical Sciences, University of Pittsburgh)



https://doi.org/10.1080/07347324.2012.718960
https://doi.org/10.1016/j.drugalcdep.2019.02.005
https://doi.org/10.3109/00952990.2013.848876
https://doi.org/10.1111/ajad.12710

	Slide 1

