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Effects of Chronic Stress
Psychological

◦ Anxiety
◦ Depression
◦ Irritability
◦ Difficulty concentrating
◦ Impaired Memory
Musculoskeletal
◦ Tension headaches
◦ Back pain
◦ Neck Pain
Gastrointestinal
◦ Upset stomach
◦ Constipation
Immunological
◦ Immunosuppression
Cardiovascular
◦ Coronary Heart Disease (CHD)





Cortisol Stress Response



Diurnal Cortisol



Adverse Childhood Experiences (ACEs)



Adverse Childhood Experiences (ACEs)



Diurnal Cortisol, Revisited



Cortisol Awakening Response (CAR)



Question:
How is the magnitude of the Cortisol Awakening Response (CAR) affected in children with 
Adverse Childhood Experiences (ACEs)?



Hypothesis:
Exposure to ACEs will increase the CAR in smaller children, but over time, chronic stress will give 
way to adrenal insufficiency, manifesting with a deceased CAR in older children.



Study
Examine and synthesize the relevant literature on the subject.



Steps
1. Query databases for potentially relevant articles

2. Eliminate irrelevant or uninterpretable articles

3. Compile, compare, and analyze final results of articles



Step 1: Query databases for potentially 
relevant articles
Database Date Search Terms # of Records*

PubMed,
PsycInfo

Aug 2013 Cortisol awakening response child(ren)
Cortisol awakening response infant
Cortisol awakening response adolescent

91

PubMed,
PsycInfo

Apr 2015 Cortisol awakening response child(ren)
Cortisol awakening response infant
Cortisol awakening response adolescent

15

TOTAL 106

*62 additional articles were identified but eliminated during this first step, on the basis of the their titles.



!

Removed!duplicates!

Initial!Title/Abstract/Methods!
Screen!

Second!Title/Abstract/Methods!
Screen!

!

Queried!Databases:!
106!citations!

105!NonBDuplicate!Articles!

41!Articles!Retrieved!

64!Articles!Excluded!

16!Articles!Excluded!

23!Articles!Included!
Clinical!Population!SubB
study:!
2!Articles!



Step 2: Eliminate irrelevant or 
uninterpretable articles
Achieved through two rounds of independent Title/Abstract/Methods screens between the 
researchers, until consensus was achieved.







!

Removed!duplicates!

Initial!Title/Abstract/Methods!
Screen!

Second!Title/Abstract/Methods!
Screen!

!

Queried!Databases:!
106!citations!

105!NonBDuplicate!Articles!

41!Articles!Retrieved!

64!Articles!Excluded!

16!Articles!Excluded!

23!Articles!Included!
Clinical!Population!SubB
study:!
2!Articles!



Step 3: Compile, compare, and analyze 
final results of articles
This step presented unforeseen challenges…



The Challenge… Measuring CAR



The compromise… “Big Picture” Effect
Arrange the studies by cohort age, and compare the Results Sections’ descriptions of the final 
effect (if not effect size), by “Increase”  “Decrease” or “No significant effect”



Results Mean Age (SD) Effect on CAR ACE Study

1.167 ns Early Childhood adversity Saridjan et al., 2010

4.021 (1.729) ns Parent stress Baumler et al., 2013

8.41 ns Recent Life Events (CLES) Michels et al., 2012

9.13 (1.41) ns Maternal anxiety Williams et al., 2013

9.2 (0.9) ns Negative family life events Donoho et al., 2011

9.6 (2.04) ↓ Child posttraumatic stress, parent maladaptive grief symptoms Kaplow et al., 2013

10.5 (2.122) ↑ Maltreatment, urban violence, family functioning Mello et al., 2015

11.08 (0.54) ns Perceived parental Emotional Warmth Marsman et al., 2012

11.14 (1.28) ↓ (in girls, ns 
in boys)

Witnessing violence Kliewer, 2006

12.23 (1.09) ↓ Bullying victimization Knack et al., 2011

12.5 (2.0) ns Cumulative risk exposure Willner, et al., 2014

12.8 (1.68) ↷ Accumulated adversity (Negative life events, Traumatic events, SES) Gustafsson et al., 2010

12.93 (0.70) ↓ Adverse Early Care (AEC) Quevedo et al., 2010

15.0 (1.5) ns Sexual abuse Keeshin et al., 2013

15.3 (0) ↓ Prenatal anxiety O’Donnell et al., 2013

15.3 (0.5) ↑ Perceived discrimination Zeiders et al., 2012

17.06 (0.39) ns Baseline episodic stress, Baseline chronic stress Vrshek-Schallhorn et al., 
2013

19.48 (3.38) ↑ Parental Bipolar Disorder + Interpersonal Stress Ostiguy et al., 2011



Future Directions
Compare effect sizes, standardized coefficients (F values, β values) in meta-analysis



Special Thanks
Jonathan Shuster, PhD
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