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Stress and Multiple Sclerosis: What’s New?
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A man who suffers before it is necessary,
suffers more than is necessary.
Lucius Annaeus Seneca

Multiple sclerosis (MS) is one of the most common chronic
inflammatory and neurodegenerative diseases, placing a substan-
tial burden on patients, their families and carers, as well as on
society as a whole [1, 2]. MS can severely affect the health-related
quality of life (HRQOL) of both patients and their caregivers and,
as the disease progresses, HRQOL deteriorates [3-11].

In MS, symptom expression is likely determined to a similar
extent by genetic and environmental factors. Although an in-
creasing body of evidence suggests that this disease is mediated
by an autoimmune reaction among susceptible people to a wide-
spread pathogen (Epstein-Barr virus?, Candida species?) [12, 13]
that is ubiquitous in the developed world, none of the current hy-
potheses on the etiology of MS are completely convincing [14].

Many of the chronic diseases that plague modern society are
preceded by unhealthy lifestyle choices or events, often taking
many years to develop and mature to a stage where symptoms and
signs become manifest. Of the many lifestyle events that affect
human beings, none is more common than stress and stress-re-
lated conditions [15, 16]. Stress has been defined as an emotional
experience associated with nervousness, tension, and strain [15,
16]. Although cardiovascular disease is by far the most common-
ly studied health condition that has been linked to stress [15],
since the first description of MS by Jean-Martin Charcot, it has
been believed that that disease has also been triggered by stress.

The central nervous system and the immune system are two
extremely complex and highly adaptive systems. In healthy indi-
viduals, the communication between these two systems is finely
balanced. In MS, an excess of inflammatory processes seems to
be a hallmark and there is growing evidence that a crucial patho-
genic factor is a disturbed communication between the central
nervous system and the immune system [17]. Bidirectional rela-
tionships between the immune system, central nervous system,
and psychological processes probably exist in MS because stress
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can affect MS [18], and MS is associated with an increased risk of
psychological difficulty [3, 19].

Furthermore, the hypothalamic-pituitary-adrenal axis, sym-
pathetic-adrenomedullary system, proinflammatory cytokines,
substance P, and mast cells are impaired in MS [20-23]. These also
respond to stress, and they have been implicated in psychological
problems in otherwise healthy individuals [24]. However, further
research is required in order to understand the links between
these impaired systems and psychological function in MS. The
recent advances of psychoneuroimmunology, the discipline
which focuses on the mechanisms underlying crosstalk between
the brain and the immune system, might offer some insights into
the pathogenesis of MS [17].

In the present issue of Neuroepidemiology, Artemiadis et al.
[18] review the literature pertaining to the role of psychological
stress in MS onset and relapses. They searched MEDLINE with
the terms ‘stress’ and ‘multiple sclerosis’, selecting English lan-
guage articles published between January 1980 and November
2010. The authors included only observational longitudinal stud-
ies [18].

Seventeen publications were analyzed [18], 5 for MS onset (1
cohort and 4 case-control studies) and 12 for MS relapses (9 co-
horts and 3 case-control studies). The authors discussed a number
of limitations of these studies [18] and the quality of the studies
varied significantly. Studies failed to control adequately for vari-
ous triggering and psychosocial factors for the stress-MS relation-
ship. Future studies designed to clarify the link between stress or
asignificant stressful life event and the development of MS should
adjust for possible confounders such as lifestyle factors or physical
trauma, infections, family history, or occupational exposures or
other factors that might also contribute to MS risk and which may
have been different between the studied populations. Finally,
problems with selection and blindness were identified in most
case-control studies. As noted by the authors, all studies, except
for 2, indicated a link between stress and MS [18].

While this study summarizes the existing literature on the
possible link between stress and MS, it does not clarify all issues.
Rather than establishinga ‘causal’ relationship between stress and
MS, the investigators documented that, due to marked stress mea-
surement heterogeneity, no secure conclusions could be drawn.
The investigators noted that future studies should incorporate a
multidisciplinary approach of stress measurement and radiologi-
cal criteria for MS and they recommend testing the effect of early
life stress and stress management techniques in the clinical course
of the disease.

It appears likely that in the near future, mental stress testing
may become part of the clinical armamentarium of the practicing
physician to identify patients at risk for MS or at risk of suffering
from relapses. If indeed those with mental stress are at increased
risk of developing MS or relapses, it is incumbent upon us to work



in a multidisciplinary fashion to establish a suitable therapeutic
approach.

In conclusion, when our MS patients say that stress worsens
their disease, they may be correct. Although the study of stress is
fraught with problems, there may be both immune mechanisms
(that is, psychoneuroimmunology processes) and nonimmune
mechanisms that are responsible for increased disease activity
and/or symptom expression during periods of stress. The re-
search by Artemiadis et al. [18] should stimulate more research on
how stress may impact the biological processes that lead to MS.
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