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Objective of the study: 
The long-term effects of chronic stress on the retina across the lifetime have been 
largely unexplored, despite the wide use of retinal biomarkers in neuro-
ophthalmological research. The retinal nerve fibre layer (RNFL) and ganglion cell 
layer (GCL) have been proposed as potential biomarkers for Alzheimer’s disease, 
although the psychosocial determinants of RNFL and GCL are under researched.  

 
Thus, the objective of this study is to investigate whether childhood social isolation 
or other markers of early psychosocial adversity (SES or maltreatment) are 
associated with RNFL and GCL, which are potential markers of neurodegeneration 
in the retina. Further, we aim to investigate whether any observed associations are 
attenuated by other risk factors from childhood or adulthood, or mediated by adult 
social isolation. 
 
Data analysis methods: 
Multiple regression and mediation analysis.  
 
Variables needed at which ages: 
Child psychosocial variables: 

• Childhood social isolation (ages 5, 7, 9, and 11) 
• Childhood SES (from birth to age 15) 
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• Childhood maltreatment (from age 3 to 11) 

 

Vision variables (age 45): 

• Retinal nerve fibre layer (RNFL) thickness—average & quadrants. 
• Ganglion cell layer (GCL) thickness—average & quadrants.  
• Intraocular pressure 
• Axial length 
• Optic disc area 

Co-occurring risk factors: 

• Perinatal complications 
• Childhood health score (birth to age 11) 
• Childhood IQ (ages 7, 9, and 11) 
• Mean arterial blood pressure (age 45) 
• Tobacco pack-years (to age 45) 
• Cannabis joint-years (18 to 45) 
• SES (age 45) 
• Adult loneliness (age 45) 
• Adult social support (age 45) 

 
Significance of the Study (for theory, research methods or clinical practice): 
 
Psychosocial adversity in childhood is particularly harmful for neurobiological 
development, affecting diverse cognitive functions (Cross et al., 2017) as well as the 
structural integrity of the brain (Gehred et al., 2021). Childhood social isolation has 
been associated with cardiovascular risk (Caspi et al., 2006), clustering of metabolic 
risk factors (Danese et al., 2009), decreased brain and neural volume (Castillo-
Gómez et al., 2017) and all-cause mortality (Calvin et al., 2015). Moreover, 
childhood psychosocial adversity tends to cluster with other risk factors, and the 
cumulative effect may lead to greater deficits over the lifecourse (Evans et al., 
2013; Danese et al., 2016). Given the increased interest in the retina as a biomarker 
of non-ophthalmological disease, particularly preclinical Alzheimer’s disease (Alber 
et al., 2020), it is important to understand the determinants of retinal thickness. 

The retina is homologous with the brain, due to their shared embryological and 
developmental origins, as well as similarities in neural structure and vasculature 
(London et al., 2013; Patton et al., 2005). Moreover, the retina can be easily and 
non-invasively imaged using widely available technology, such as optical 
coherence tomography (OCT), giving it practical advantages over brain imaging 
technologies such as magnetic resonance imaging (London et al., 2013). In 
particular, the retina has been proposed as a biomarker for AD, as the retinal nerve 
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fibre layer (RNFL) and ganglion cell layer (GCL) are subject to the same 
neurodegenerative processes as in AD.  

 
References: 
Alber, J., Goldfarb, D., Thompson, L. I., Arthur, E., Hernandez, K., Cheng, D., DeBuc, D. C., 

Cordeiro, F., Provetti-Cunha, L., den Haan, J., Van Stavern, G. P., Salloway, S. P., 

Sinoff, S., & Snyder, P. J. (2020). Developing retinal biomarkers for the earliest stages 

of Alzheimer’s disease: What we know, what we don’t, and how to move forward. 

Alzheimer’s & Dementia, 16(1), 229–243. https://doi.org/10.1002/alz.12006 

 Cross, D., Fani, N., Powers, A., & Bradley, B. (2017). Neurobiological development in the 

context of childhood trauma. Clinical Psychology: Science and Practice, 24(2), 

111–124. https://doi.org/10.1111/cpsp.12198 

 Evans, G. W., Li, D., & Whipple, S. S. (2013). Cumulative risk and child development. 

Psychological Bulletin, 139(6), 1342–1396. https://doi.org/10.1037/a0031808 

 London, A., Benhar, I., & Schwartz, M. (2013). The retina as a window to the brain—From 

eye research to CNS disorders. Nature Reviews Neurology, 9(1), 44–53. 

https://doi.org/10.1038/nrneurol.2012.227 

Patton, N., Aslam, T., MacGillivray, T., Pattie, A., Deary, I. J., & Dhillon, B. (2005). Retinal 

vascular image analysis as a potential screening tool for cerebrovascular disease: 

A rationale based on homology between cerebral and retinal microvasculatures. 

Journal of Anatomy, 206(4), 319–348. https://doi.org/10.1111/j.1469-

7580.2005.00395.x 

Gehred, M. Z., Knodt, A. R., Ambler, A., Bourassa, K. J., Danese, A., Elliott, M. L., Hogan, S., 

Ireland, D., Poulton, R., Ramrakha, S., Reuben, A., Sison, M. L., Moffitt, T. E., Hariri, A. 

R., & Caspi, A. (2021). Long-term neural embedding of childhood adversity in a 

population-representative birth cohort followed for five decades. Biological 

Psychiatry, 0(0). https://doi.org/10.1016/j.biopsych.2021.02.971 

Caspi, A., Harrington, H., Moffitt, T. E., Milne, B. J., & Poulton, R. (2006). Socially isolated 

children 20 years later: Risk of cardiovascular disease. Archives of Pediatrics & 

Adolescent Medicine, 160(8), 805. https://doi.org/10.1001/archpedi.160.8.805 

Danese, A., Moffitt, T. E., Harrington, H., Milne, B. J., Polanczyk, G., Pariante, C. M., Poulton, 

R., & Caspi, A. (2009). Adverse childhood experiences and adult risk factors for 

age-related disease: Depression, inflammation, and clustering of metabolic risk 

https://doi.org/10.1002/alz.12006
https://doi.org/10.1111/cpsp.12198
https://doi.org/10.1037/a0031808
https://doi.org/10.1038/nrneurol.2012.227
https://doi.org/10.1111/j.1469-7580.2005.00395.x
https://doi.org/10.1111/j.1469-7580.2005.00395.x
https://doi.org/10.1016/j.biopsych.2021.02.971
https://doi.org/10.1001/archpedi.160.8.805


 
Page 4 of 6 

 

markers. Archives of Pediatrics & Adolescent Medicine, 163(12). 

https://doi.org/10.1001/archpediatrics.2009.214 

Castillo-Gómez, E., Pérez-Rando, M., Bellés, M., Gilabert-Juan, J., Llorens, J. V., Carceller, H., 

Bueno-Fernández, C., García-Mompó, C., Ripoll-Martínez, B., Curto, Y., Sebastiá-

Ortega, N., Moltó, M. D., Sanjuan, J., & Nacher, J. (2017). Early social isolation stress 

and perinatal NMDA receptor antagonist treatment induce changes in the 

structure and neurochemistry of inhibitory neurons of the adult amygdala and 

prefrontal cortex. ENeuro, 4(2). https://doi.org/10.1523/ENEURO.0034-17.2017 

Calvin, C. M., Batty, G. D., Brett, C. E., & Deary, I. J. (2015). Childhood club participation 

and all-cause mortality in adulthood: A 65-year follow-up study of a population-

representative sample in Scotland. Psychosomatic Medicine, 77(7), 712–720. 

https://doi.org/10.1097/PSY.0000000000000210 

Danese, A., Moffitt, T. E., Arseneault, L., Bleiberg, B. A., Dinardo, P. B., Gandelman, S. B., 

Houts, R., Ambler, A., Fisher, H. L., Poulton, R., & Caspi, A. (2016). The origins of 

cognitive deficits in victimized children: Implications for neuroscientists and 

clinicians. American Journal of Psychiatry, 174(4), 349–361. 

https://doi.org/10.1176/appi.ajp.2016.16030333 

 

 

https://doi.org/10.1001/archpediatrics.2009.214
https://doi.org/10.1523/ENEURO.0034-17.2017
https://doi.org/10.1097/PSY.0000000000000210
https://doi.org/10.1176/appi.ajp.2016.16030333


 
Page 5 of 6 

 

DATA SECURITY AGREEMENT  
 

Provisional Paper Title        Childhood social isolation as a predictor of retinal nerve 
fibre layer and ganglion cell layer in middle age 

Proposing Author                 Ashleigh Barrett-Young 
Today’s Date 23 June 2021 

 
Please keep one copy for your records and return one to the PI Sponsor 

 
Please initial your agreement: (customize as necessary) 
 
Y I am current on Human Subjects Training [CITI www.citigrogram.org] or equivalent. 

Y My project is covered by the Dunedin Study’s ethics approval OR I have /will 
obtain ethical approval from my home institution (please specify). 

Y 

I will treat all data as “restricted” and store in a secure fashion. 
My computer or laptop is: 

• encrypted (recommended programs are FileVault2 for Macs, and 
Bitlocker for Windows machines) 

• password-protected 
• configured to lock-out after 15 minutes of inactivity AND 
• has an antivirus client installed as well as being patched regularly. 

Y I will not "sync" the data to a mobile device. 

Y 
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