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Early Adversity and cortisol reactivity in infancy 49

Fourth, on a more practical level, the finding of a differing heritability of cortisol
reactivity as a function of FA has implications for association studies aimed at identifying
quantitative trait loci. The search for genetic variants underlying complex phenotypes, such
as the HPA axis reactivity, has revealed mixed results and lack of replication (Rosmond et
al., 2000; Wust et al., 2004). The present study suggests that early FA may confound the
association between specified polymorphisms and cortisol reactivity: some polymorphisms
may be relevant to cortisol reactivity for persons exposed to low FA in their childhood
(Lakatos et al., 2003), and not be otherwise informative for their counterparts confronted to

more adverse circumstances.

Fifth, given the predictive association between cortisol reactivity and a variety of
stress-related disorders (e.g. depression, anxiety, PTSD) (Pollak, 2005), the present
findings may also have implications for clinical research and practice. First, they point to
the relevance of planning, implementing, and assessing early preventive interventions
aimed at reducing early cortisol reactivity through their mitigation of multiple FA factors in
families most at risk. Second, they suggest that these early preventive intervention should
start during pregnancy, at a time when some of the risk factors may already operate. Third,
they signal that children from families at high environmental risk, who are more likely to
show high cortisol reactivity, may also benefit most of interventions aimed at reducing the
environmental risks. Fourth, they suggest that intervention models should be based on
aetiological models of stress that take into account gene and environment interplay.
However, because the mechanisms underlying possible early FA effects on stress reactivity
are not yet well documented, they should be investigated further to establish aetiological
pathways more precisely and guide preventive interventions. Early preventive trials may

genuinely contribute to this endeavour by experimentally testing specific hypothesis

regarding putative aetiological factors and mechanisms.
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Fourth, maternal hostile/reactive behaviors relied on self-report and may have been
influenced by social desirability despite the use of contextualized items (i.e., the child’s
difficult behaviors) (Boivin et al., 2005; Morsbach & Prinz, 2006). Finally, because FA
was conceptualized as a family-level variable, it was not possible to clearly establish
whether it was genuinely environmental or genetically mediated. Future studies should
investigate further the nature of this gene-environment interplay by examining
environmental features that are proximal to the child while showing sufficient within-

family variation (Rutter et al., 2006).

Conclusion

The present study was the first to reveal distinct patterns of genetic and
environmental contributions to early cortisol reactivity according to FA; early in life, genes
may partly account for cortisol reactivity under low adversity, and adverse environments
may have a programming developmental effect on cortisol reactivity. Clearly, these
conditional contributions of adversity and genetic factors need to be replicated in larger
samples and further explored with respect to their timing and duration. It will also be
important to determine whether they are germane to other aspects of emotion regulation.
The mechanisms underlying this putative programming developmental effect of early
environment should also be documented in order to understand the early plasticity of stress-
related brain structures, how they relate to later vulnerabilities and to resilience to stress
and stress-related diseases, with the goal of proposing valid avenues to preventive

intervention.
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Figure 2
Intraclass MZ and DZ correlations for cortisol reactivity according to familial adversity
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Note. Total: MZ (64 pairs), DZ (106 pairs); Low Familial Adversity: MZ (48 pairs), DZ (81 pairs);
High Familial Adversity: MZ (16 pairs), DZ (25 pairs). MZ = monozygotic twins, DZ = dizygotic
twins.
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Table 1

Home-awakening and morning in the lab cortisol descriptive statistics according to a variety of
pre-, peri- and postnatal variables

Variables Awakening (Day 1) Morning (Day 2)
Mean SD N Mean SD N
Zygosity
Monozygotes 58 37 205 45 37 137
Dizygotes 1 45 273 41 .30 256
Sex
Males .54 42 224 43 31 153
Females .61 41 254 42 .34 240
Ethnicity
Caucasians .58 43 412 44 34 335
Others .58 .39 59 39 26 54
Birthweight
> 2500g .55 .34 245 43 33 192
<2500g .60 44 203 41 .30 180
Gestational age at birth
> 37 weeks bt .36 195 43 34 183
<37 weeks 29 42 229 41 .30 163
Gestational Diabetes
Yes S1 28 62 43 24 52
No 57 .39 324 42 33 316
Gestational Hypertension
Yes .50 38 68 39 .26 62
No . 7 Il 334 43 33 308
Chorionicity
Monochorionic .62 37 104 42 ST 66
Dichorionic .55 38 268 42 8.y 228
Expected Pregnancy
Yes .57 40 294 42 32 250
No e ¥ .36 110 42 31 120
Postnatal Depression
Yes .58 40 88 39 33 75
No 35 .38 312 43 32 300
Instrumentation Used for delivery
None .60 37 173 44 31 158
Forceps R 31 15 .30 .16 11
Suction-Grip .53 .54 20 .39 29 16

Note. Raw data (ug/dl).
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