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Long Term Effects of  Social and Environmental Exposures

Thakur Race and Ethnicity in Respiratory Health Disparities (Ed. Celedon) 2016, Adapted from Halfon et al Life Course Health 
Development Model and from the biodevelopmental framework. 
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Caregiver Stress and Telomere Length (TL)

E. S. Epel, et al., PNAS 101, 17312–17315 (2004).
J. M. Wojcicki, et al., Transl Psychiatry 5, e581 (2015).

Caregiver stress  ↓ Caregiver TL 

Controls (blue) r =–0.34
Caregivers (red) r =–0.36

Maternal Depression  ↓ Child TL ~450bp 
(4 & 5 years)
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Maternal Depression at 3 years



Caregiver Stress Modifies the Effect of  Traffic-Related 
Air Pollution on Incident Childhood Asthma
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Air Pollutants are Associated with Decreased Telomere Length

Lee EY, Oh SS, White MJ, et al. Journal of Allergy and Clinical Immunology 2019;144(3):839-845.e10. 



Hypotheses: 
1. Caregiver stress and air pollution exposure independently decrease telomere length. 
2. The negative association between air pollution exposure and telomere length is    
stronger among children that experience higher levels of caregiver stress. 

Research Question: What is the independent and joint effect of caregiver stress and 
air pollution exposure on relative telomere length?

Hypothesis and Research Question



Bay Area Research Consortium on 
Toxic Stress and Health
PEdiAtric ResiLiency and ACEs Study (PEARLS)
555 children (6mo-11yrs) in Oakland recruited during well-child checks

N. Thakur, et al.,. Child Abuse Negl 108, 104685 (2020). 



Study Population
Characteristic N (%)

All 555

Age, median (IQR) 5.8 (2.6-8.9)

Sex

Male 291 (52)

Female 264 (48)

Race/Ethnicity

Black 311 (56)

White 22 (4)

Hispanic 92 (16.6)

Other 130 (23.4)

Caregiver PSS, median (IQR) 21.0 (18.0-24.0)

Obesity 136 (25)

Asthma 226 (41)

Baseline 
N=555

PSS-10 
Scored 
N=420

Buccal DNA 
Isolated 
N=418

DNA purity 
(260/280 1.7-2.0) 

N=341

~82%



Telomere qPCR Assay
O'Callaghan and Fenech (modified Cawthon’s method)
Samples run in triplicate on sample plate with 1301 control DNA and NTC

y = -3.3846x + 42.982
R² = 0.9998
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R² = 0.9999

0

5

10

15

20

25

30

3 4 5 6 7 8 9 10

C
q

log (Diploid Copies)

36B4 StandardsTelomere Standards



10

Methods and Future Analytical Plan

Air Pollution Exposure
Based on geocoded residence
• Ozone
• PM 2.5
• NO2
• Mixture Effect
12 months prior to collection

Caregiver Stress
 PSS-10 Questionnaire

Adjust models for:
Child age
Sex
Race/ethnicity

Relative Telomere Length
 qPCR T/S method 

Next Step: Data analysis and ICC
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