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Cortisol Traces Mental Health
Impacts on Immunity
This review and meta-analysis examined recent studies for associations between
the diurnal cortisol slope (DCS) and mental and physical health outcomes. The
researchers concluded that flatter DCSs relate positively with poorer health,
with especially strong impacts on immune function and immune balance.

The stress-related hormone cortisol is of central importance as a biomarker of mental health and
has significant downstream effects on physical function. Most cells and organs in the body
possess receptors for glucocorticoid hormones, including cortisol. Glucocorticoids are known to
cross the blood-brain barrier, and impact behavior through limbic influence. Glucocorticoids are
also key regulators of immunity and the inflammatory response, and cortisol levels influence
energy metabolism, appetite, and visceral adiposity.

There can be enormous variability in diurnal cortisol rhythms, inter-individually as well as
intra-individually. Daily cortisol levels are usually highest around waking time, fall quickly over
the next few hours, and generally reach a minimum around bedtime. Earlier research into
cortisol rhythms focused on basal levels, whereas more recent work demonstrates that circadian
rhythmicity may better reflect the long-term effects of cortisol regulation on health and immune
function. Three main components of the diurnal cortisol rhythm are daily average cortisol, the
magnitude of the cortisol awakening response, and the diurnal cortisol slope (DCS).

Diurnal cortisol slopes depict changes in cortisol level from morning to evening, and flatter DCSs
are theorized to bridge chronic psychosocial stress with poorer mental and physical function.
For this meta-analysis, researchers studied associations between DCS and twelve categories of
health outcomes: anxiety, depression, disorders of internalization of feelings, disorders of
behavioral externalization of feelings (such as anger and aggression), fatigue, obesity,
cardiovascular illness, cancer, other physical and mental health outcomes, and mortality.
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According to the researchers:

“Flatter diurnal cortisol slopes were associated with poorer health in 10 out of
12 subtypes of emotional and physical health outcomes examined.”

“Among these subtypes, the effect size was largest for immune/inflammation
outcomes.”

Research highlights and major findings from this systematic review include:

● Reduction in dynamic changes in cortisol levels from waking to bedtime—a flatter diurnal
cortisol slope (DCS)—was significantly associated with poorer health, and effect sizes
were larger than those previously reported for the cortisol awakening response.

● The strongest effect of flattened DCS curves was on immune and inflammatory health
outcomes.

● There has been little research on DCS with cardiovascular outcomes, but one study
included in this meta-analysis found that altered DCSs predicted significantly higher
cardiovascular mortality.

● Higher basal cortisol levels in the evening are strongly implicated in depression.
● Lower waking cortisol levels have been associated with fatigue.
● The review also describes complex interactions between DCS and the

hypothalamic-pituitary-adrenal (HPA) axis, clock gene expression, and sleep physiology.
The authors stress that early developmental experiences can profoundly impact function
along the HPA axis throughout life.

These researchers present evidence for scenarios in which cortisol dysregulation may trigger or
contribute to disease. They propose that interactions among stress-response systems may also
result in a cascade of mutually reinforcing effects that impact long-term health, and introduce the
term “stress-related circadian dysregulation” for encompassing these possibilities.

CONCLUSION

Chronic stress alters normal circadian variability in cortisol levels. Diurnal
cortisol slope (DCS) evaluation provides an objective means of measuring the
physiological impacts of prolonged stress, with particular implications for
immune function and balance.

115 Hall Brothers Loop Ste.107, Bainbridge Island, WA 98110
©2020 Big Bold Health  | www.bigboldhealth.com

http://www.bigboldhealth.com

