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Measures

Cortisol response in infancy and toddlerhood9

Arm restraint
frustration paradigm

T1 Baseline saliva       T2 saliva                          T3 saliva                            T4 saliva

20 minutes 20 minutes

Cortisol response at early school age10

Impossibly perfect
stars paradigm

T1 Baseline    T2 saliva                                          T3 saliva                         T4 saliva

20 minutes

Wrong gift paradigm

20 minutes
5 min neutral

video

Prenatal substance use8

Based on the infant
meconium assays, infants
with nicotine metabolites
were assigned to the PTE
group; Infants with nicotine
metabolites and
cannabinoids were assigned
to the PTCE group.

Results 

The Adaptive Calibration Model (ACM)4,7

Prenatal period is a primary developmental
“switch point” where biological plasticity is
highly active
Growth hormones are stress-responsive, where
prenatal stress has been linked to variation in
physical growth patterns
There are potential sex differences in stress
regulation system functioning
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Overall Conclusion References, Lab, & Acknowledgement

For the full sample, there was greater stability in cortisol response
from toddler age to ESA, but less stability from infancy to
toddlerhood. 

Potential covariates include
infant birth outcomes, hours
of sleep, medication use,
demographic risk, procedure
order at ESA measures.
Correlation tests didn’t find
significant associations
between potential covariates
and cortisol response.

Figure 1. Cortisol response over time controlling for baseline cortisol.
Note. * p < .05, † p < .10.
    (6)= 6.684, CFI = 0.927, RMSEA = 0.020, 90% CI [0.00, 0.08], SRMR = 0.043.

Figure 2. The predicting effect of PTE and PTCE on
cortisol response over time, controlling for baseline
cortisol.
Note. *** p < .001, † p < .08.
    (10) = 10.693, RMSEA = 0.016, 90% CI [0.00, 0.06],
CFI = 0.958, SRMR = 0.039.

Note. There was no significant sex difference in the
cortisol response change pattern.

Figure 3a. Cortisol response pattern over time for the non-substance-
exposed group.
Note. * p < .05, *** p < .001, † p < .09.
There was a significant chi-square difference when the structural
coefficients were constrained across the non-substance-exposed and
tobacco-exposed group,        (15) = 37.86, p < .001.

There was significant dampening of the cortisol response at toddler
and ESA among co-exposed compared to non-exposed children but
not among children exposed to PTE alone.

Gaps in the literature
Limited literature on the stability and change in
salivary cortisol response to acute stressors
across early childhood in samples at high risk due
to prenatal substance exposure and co-occurring
risks.

Aim 1

Child sex at birth did not moderate stability/change.
Tobacco-exposed children (PTE +PTCE) had greater instability in
cortisol response over time than non-exposed children.

Aim 3

The Current Study

Examine the stability and change of salivary cortisol
response from infancy to early school age (ESA)

Examine the role of PTE and PTCE as predictors of
cortisol response across early childhood.

Aim 3
Explore the roles of sex and substance exposure as
moderators of stability and change in cortisol
response over time.

Aim 2

Aim 1
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Prenatal tobacco (PTE) and tobacco-cannabis
co-exposure (PTCE) restricts fetal growth and
brain development with potential alterations
in stress response across early childhood .1,2

Cortisol, a primary glucocorticoid hormone,
has a diurnal pattern but also increases 15-20
minutes after exposure to acute stressors . 3

Boys who are prenatally exposed to tobacco
and cannabis have blunted salivary cortisol
response to acute stressors compared to
girls .4,5,6
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Figure 3b. Cortisol response pattern over time for the tobacco-exposed
(PTE+PTCE) group.
Note. * p < .05, ** p < .01.

The multi-group analysis showed that only the path “Baseline cortisol at ESA
predicting cortisol response at ESA” was significantly different between the
non-substance-exposed and tobacco-exposed groups.

References

Note. Cortisol was collected from the child’s saliva.

Non-substance-exposed group: N = 90
PTE group: N = 70
PTCE group: N = 38

Notes: A total of 48 families were recruited or re-recruited at ESA;
thus, they have missing data on infant meconium data. An
additional 49 families had missing data on infant meconium due
to other reasons. 
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