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Psychological stress has often been described as a feeling of being overwhelmed by the necessity of constant ad
justment to an individual's changing environment. Stress affects people of all ages, but the lives of the elderlymay
particularly be affected. Major changes can cause anxiety leading to feelings of insecurity and/or loss of self
esteem and depression. The cellular mechanisms underlying psychological stress are poorly understood. This re
view focuses on the physical andmolecular consequences of psychological stress linked to aging processes and, in
particular, how molecular changes induced by psychological stress can compromise healthy aging.

1. Introduction

By definition, psychological stress is an uncomfortable emotional
experience accompanied by predictable biochemical, physiological and
behavioral changes (Baum, 1990). To some extent, stress has beneficial
effects; an activation of the sympathetic nervous system secreting the
catecholamines adrenaline and noradrenaline, for example, is essential
in the ‘fight or flight’ response. However this stress response also impli
cates immunosuppression, growth inhibition and enhanced catabolism
and it is generally transient. Constant and persistent stress over an ex
tended period of time does have health consequences.

1.1. Physical mechanisms involved in psychological stress

Three systems are directly involved in the physiology of stress: the
nervous system, the endocrine system and the immune system, all of
which can be affected by perceived threats (Everly, 2006). Two endocrine
systems respond to psychological stress: the hypothalamic pituitary ad
renocortical axis (HPA) and the sympathetic adrenal medullary (SAM)
system. The primary effector of HPA activation in humans is cortisol,
which is responsible for anti inflammatory responses, metabolism of car
bohydrates, lipids and proteins, and gluconeogenesis. Secretion of cate
cholamines occurs in response to SAM activation, which plays an
important role in the regulation of cardiovascular, pulmonary, hepatic,
skeletal muscle, and immune systems. Prolonged or repeated activation
of the HPA and SAM systems can interfere with the control of other

physiological systems, resulting in increased risk for physical and psychi
atric disorders (Cohen et al., 1995; McEwen, 1998).

1.2. Psychological stress and diseases

Effects of stress on disease are supported by experimental evidence
from animal as well as human studies. Exposure to chronic stress is
known to result in long term or permanent changes in the emotional,
physiological, and behavioral responses, which influence susceptibility
to disease. High stress levels affect the immune, cardiovascular, neuro
endocrine and central nervous systems (Anderson, 1998). People who
suffer from depression and anxiety are at twice the risk for heart disease
than people without these conditions (Anderson and Anderson, 2003).
In addition, there is an association between acute and chronic stress
and a person's abuse of addictive substances (Sinha, 2008). Some stud
ies have even suggested that unhealthy chronic stress management,
such as overeating “comfort” food items, has contributed to the growing
obesity epidemic (Dallman et al., 2003). Effects of stress on the regula
tion of immune and inflammatory processes have the potential to influ
ence depression as well as infectious, autoimmune, and coronary artery
disease and at least some types of cancer (Kiecolt Glaser et al., 2002).
Psychological stress alters immune function through the release of
HPA and SAMhormones that bind to and alter the functions of immune
cells (Padgett and Glaser, 2003) and cortisol is able to cross the blood
brain barrier and bind to receptors in the hippocampus. Long term pro
duction of stress hormones induces memory impairments, shrinking
and atrophy of the hippocampus (Lupien et al., 1998). Psychological dis
orders are also associated with an increase in the production of reactive
oxygen species (ROS) (Salim, 2014), and these may damage the DNA
and increase cancer risk.

⁎ Corresponding author at: Molecular Toxicology Group, Department of Biology, Box
628 University of Konstanz, 78457 Konstanz, Germany.

E-mail address: maria.moreno-villanueva@uni-konstanz.de (M. Moreno-Villanueva).

Konstanzer Online-Publikations-System (KOPS) 
URL: http://nbn-resolving.de/urn:nbn:de:bsz:352-0-290937

Erschienen in: Experimental Gerontology ; 68 (2015). - S. 39-42 
https://dx.doi.org/10.1016/j.exger.2014.12.003





the production of endorphins, a type of neurotransmitter in the brain,
and helps in treating mild forms of depression and anxiety (Fox, 1999).

2. Discussion

Evidently there is a strong mutual relationship between physical
health and psychological health. Due to the impact of psychological
stress on human health there is a need for investigating the pathways
involved in psychological stress at the cellular level. Psychological stress
can bemanifested in a number of biologicalmarkers,whichmay be use
ful for a better understanding of the underlyingmolecularmechanisms.
Interestingly the same biomarkers identifying biological aging, e.g. telo
mere shortening, accumulatedDNAdamage, changes inN glycosylation
profiles, elevated levels of proinflammatory cytokines and deregulated

stress hormone response are also found in several psychological disor
ders. This supports the idea that psychological stress may accelerate
the somatic aging process, thus compromising healthy aging (Fig. 3).
Hasan and collaborators propose that the excessive release of glucocor
ticoids is triggered by chronic psychological stress influencing the im
mune system, central nervous system, and endocrine system and
concomitantly promotes aging (Hasan et al., 2012). In conclusion stress
not only makes a person feel older, but in a very real sense, it can accel
erate aging.

For older people, who are already at increased risk for illnesses, the
managing of stress is particularly important. Older people aremore like
ly to be offered medical therapies such as pharmaceuticals. But drug
therapy can produce adverse effects and compliance problems. Other
studies have found that social interactions can help older people stay
mentally sharp and may reduce the risk of Alzheimer's (Wilson et al.,
2007). Moreover individuals with adequate social relationships have a
50% greater likelihood of survival compared to thosewith poor or insuf
ficient social relationships (Holt Lunstad et al., 2010).

Exercise can actually help block the effects of aging on cortisol levels.
A recent study found that physically fit women in their mid 60s had es
sentially the same response to stress as a group of unfit women in their
late 20s. In contrast, women in their mid 60s who were not physically
fit released much larger amounts of cortisol in response to stress
(Traustadottir et al., 2005). These findings suggest that appropriate
exercise trainingmay be an effectiveway ofmodifying some of the neu
roendocrine changes associated with aging.

The importance of psychological treatment for patients with all
kinds of somatic diseases is being increasingly recognized. However
the molecular mechanisms involved in psychological stress responses
are still poorly understood and there is a need for understanding the ef
fects of psychotherapy on cellular processes. Learning to manage stress
might give us a better chance to live a long and healthy life.
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