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Participants & Measures
• N = 77 mother-infant dyads (36 females, 41 boys)

• Mothers: 70% Caucasian,  mean age = 27.2 years,           
mean education = 15.1 years. 

• Cumulative Risk Index – measured at 4 months postpartum 

• Negative Parenting – measured at 6, 8, and 10 months 
postpartum using an unstructured free play task.

• The Parent Child Early Relational Assessment coding 
scheme7 was used to code the task.

• Negative parenting was measured using five discrete codes: 
angry tone of voice, expressed negative affect, angry mood, 
displeasure, and responsivity to child’s negative behavior.

• Negative parenting behaviors were aggregated across 6, 8, 
and 10 month measurements.

• Inter-rater reliability based on 20% of the coded videos was 
adequate (ICCs > .70).

• Fearfulness – measured at 24 months using the fearfulness 
subscale of the Early Childhood Behavior Questionnaire.8

• 30-month Cortisol Reactivity

• Saliva samples were acquired using oral swabs at baseline 
and at 2 time points following the Stranger Approach Task 
(15-20 minutes and 30-40 minutes post-task).

• Saliva samples were immediately placed into a -80O C 
freezer, and were later thawed and assayed by Salimetrics.

• AUCg was used to examine cortisol reactivity as a measure 
of total cortisol output.

Data Analysis 
• A hierarchical regression analysis was conducted with 30-month 

cortisol reactivity as the dependent variable.
• Infant sex and  cumulative risk were entered as covariates 

on step 1.
• 24-month fearfulness (standardized) was entered on 

step 2.
• First-year negative parenting behavior (standardized) was 

entered on step 3.
• The 24-month fearfulness by first-year negative parenting 

behavior interaction effect was entered on step 4. 

• Main findings:

• Negative parenting behaviors were significantly, positively 
linked with 30-month cortisol-reactivity.

• Fearfulness was not directly linked to 30-month cortisol-
reactivity.

• Fearfulness moderated the relation between negative 
parenting behaviors and cortisol-reactivity: negative 
parenting was related to cortisol-reactivity for children 
with low (but not high) levels of fearfulness.

• The current study investigated how toddler fearfulness 
and negative parenting interact to predict subsequent 
cortisol-reactivity.

• Results suggest that negative parenting behaviors may be 
particularly related to subsequent physiological stress-
reactivity for toddlers with lower levels of fearfulness.

• Although we expected higher levels of fear to act as 
vulnerability marker, these results point to the possibility 
that lower levels of fear may act as such a marker.

• Strengths of the study include a longitudinal sample and 
behavioral coding of parenting behaviors. A limitation is 
the reliance on maternal report for infant fearfulness.

• Given the modest sample size, future studies employing 
larger samples are needed to confirm our findings.

• Future studies may examine other measures of 
physiological stress-reactivity (e.g., skin conductance) 
demonstrate a similar pattern.

1. Degnan, K. A., & Fox, N. A. (2007). Behavioral inhibition and anxiety disorders: Multiple levels of a resilience process. 
Development and Psychopathology, 19, 729-746.

2. Blair, C., Granger, D. A., Willoughby, M., Mills‐Koonce, R., Cox, M., Blair-Greenberg, M. T., & Fortunato, C. K. (2011). Salivary 
cortisol mediates effects of poverty and parenting on executive functions in early childhood. Child Development, 
82, 1970-1984.

3. Rubin, K. H., Burgess, K. B., & Hastings, P. D. (2002). Stability and social–behavioral consequences of toddlers’ inhibited 
temperament and parenting behaviors. Child Development, 73, 483-495.

4. Brooker, R. J., & Buss, K. A. (2014). Harsh parenting and fearfulness in toddlerhood interact to predict amplitudes of 
preschool error-related negativity. Developmental Cognitive Neuroscience, 9, 148-159. 

5. Fox, N. A., Henderson, H. A., Marshall, P. J., Nichols, K. E., & Ghera, M. M. (2005). Behavioral inhibition: linking biology and 
behavior within a developmental framework. Annu. Rev. Psychol., 56, 235-262.

6. Zuckerman, M. (1999). Vulnerability to psychopathology: A biosocial model. American Psychological Association: 
Washington, D.C.

7. Clark, R. (1985). The Parent-Child Early Relational Assessment (PCERA).Madison, WI: Department of Psychiatry, 
University of Wisconsin Medical School.

8. Putnam, S. P., Gartstein, M. A., & Rothbart, M. K. (2006). Measurement of fine-grained aspects of toddler temperament: 
The Early Childhood Behavior Questionnaire. Infant Behavior and Development, 29, 386-401.

Table 1

Interaction between 24-month Fearfulness and First-Year Negative Parenting 
Predicting 30-month Cortisol-reactivity

p < .05, **p < .01. 

Figure 1
30-month cortisol-reactivity (standardized)
Covariates: Sex, Cumulative Risk
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• Developmental scientists have increasingly been 
interested in examining how contextual factors (e.g., 
parenting) and temperament characteristics interact to 
predict stress-reactivity.1

• Parenting behaviors appear to have an integral role in 
the development of physiological stress-reactivity.2

• Evidence suggests that negative parenting behaviors 
(e.g., harshness, controlling behavior, displays of 
negative affect) are likely influential  to the 
development of temperament characteristics (e.g., 
behavioral inhibition) related to stress-reactivity3

• In particular, negative parenting behaviors appear to 
influence fear-based temperament characteristics (e.g., 
fearfulness, behavioral inhibition)4, which are  also 
related to physiological stress-reactivity.5

• Limited research has examined how parenting x

temperament interactions, particularly considering 
early fearfulness, may predict subsequent cortisol 
reactivity.

Hypotheses

• Based on previous literature, we expected both negative 
parenting behaviors and fearfulness to demonstrate 
significant, positive relations with cortisol reactivity.

• Based on the diathesis-stress model6, which suggests 
that vulnerable children are most likely to be negatively 
impacted by adverse contextual influences, it was 
hypothesized that:

• Infant fearfulness would moderate the relation 
between negative parenting and subsequent 
cortisol reactivity, such that this relation would 
be stronger among more vulnerable children 
(i.e., infants who display higher fearfulness) 

Introduction Methods Results Results

Standardized Betas

Predictors Step 1 Step 2 Step 3 Step 4

Dependent Variable = 30-month cortisol-reactivity

Step 1

Sex -.03 -.02 -.06 -.07

Cumulative Risk -.21 -.22 -.28 -.29

Step 2 .

24-month Fearfulness - .15 .13 -.14

Step 3

First-year Negative Parenting - - .29 .48**

Step 4

24-month Fearfulness X First-year Negative Parenting     - - - -.57**
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