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Multiple sclerosis
A lifestyle disease?
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Chronic diseases are the primary cause of disability,
morbidity, and death in Western developed countries. Many of these diseases are related to environmental influences including diet, smoking, and
other lifestyle factors. Public health measures address
some of these factors, and studies strengthening the
links between environmental factors and health can
be useful in this regard.
In this issue of Neurology®, Dr. Marrie et al.1 present a successful quantification of the prevalence of
comorbidity by type and sex in a large multiple sclerosis (MS) population in Canada at time of diagnosis.
The major strengths of the study include the large
number of cases (23,382 incident MS cases) and controls (116,638) and use of validated case definitions
for the disease states. Overall, there were 19,861 cases
of morbidity for patients with MS, but there was no
mention in the article of the extent of multiple comorbidities for these patients. Clearly, information
regarding lifestyle such as smoking status and biomarkers of health would have increased the interpretability of these results. Further, the noticeably high
age at diagnosis in this cohort suggests a possible
selection bias. Even though the estimates of relative
prevalence of the comorbidities were age-adjusted,
this questions the representativeness of this cohort
for patients with MS in general.
Nevertheless, the finding of a higher occurrence of
a number of chronic diseases among patients with MS
relative to the general population begs the question of
whether there are shared risk factors for MS and these
comorbid diseases. If so, recognizing them could lead
to recommendations that would reduce the risk of
both MS and the comorbid diseases.
There are several important risk-modifying factors
linked to lifestyle established for MS: ultraviolet
radiation exposure and low 25-hydroxyvitamin D
[25(OH)D] concentration,2 obesity,2 low omega-3
fatty acid intake,3 and smoking.2 A common link to
all these factors, and many of the associated conditions, is inflammation. Reduced inflammation is associated with vitamin D supplementation4 and omega-3
fatty acids intake,3 while increased inflammation is

associated with obesity through increased secretion
of adipokines5 and smoking, through any of a number of possible mechanisms related to the immune
system, blood–brain barrier, toxins, or chronic respiratory infections.2
The table lists the comorbid diseases in order of
relative risk as reported by Marrie et al.1 along with
percentages of those diagnosed with MS having each
comorbid disease, and indicates which risk-modifying
factors have been linked to these diseases. As can be
seen in the table, low 25(OH)D concentration, obesity, low omega-3 fatty acid intake, and smoking are
associated with most of the studied comorbid diseases. The comorbid diseases were present both 5
years prior to MS diagnosis as well at diagnosis: it
appears, therefore, that the risk of MS and the comorbid diseases could be reduced in the general population by increasing 25(OH)D concentrations and
omega-3 fatty acid intake; avoiding becoming overweight or obese by limiting sugar intake and not overeating; and not smoking, preferably starting early in
life. There is also evidence that taking similar measures after development of MS can reduce the symptoms and slow disease progression.2 There are many
health benefits of vitamin D.6 Most of the action of
vitamin D occurs through the action of the hormonal
version, 1,25-dihydroxyvitamin D, which, through
specific vitamin D receptors, affects expression of
hundreds of genes, upregulating some, downregulating others.
Marrie and colleagues also found that, relative to
the general population, male patients with MS had
higher rates of depression, diabetes, and hypertension, but no higher rates of anxiety and epilepsy.
The interpretation of these findings is difficult and
would probably require new studies including information on risk factors.
Such studies including information on lifestyle
factors should also try to determine how much of
the comorbidity is caused by shared etiology and
how much is caused by other factors related to the
presence of one of the diseases. The take-home message to physicians and patients from the findings by
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Table

Crude prevalence of comorbidity in the multiple sclerosis population at diagnosis compared to matched
controls1 and which risk-modifying factors have been linked to the diseases

RRa

Disease
Multiple sclerosis
Epilepsy

Percentb
100.0

2.18

Ultraviolet exposure
and vitamin D
1

2

1

6,7

Obesity
2

1

Depression

2.04

19.1

Bipolar disorder

1.86

3.2

Inflammatory bowel disease

1.68

0.6

16

Anxiety

1.61

11.1

1c
6

1.34

12.1

Schizophrenia

1.32

1.1

Ischemic heart disease

1.30

6.5

1

3

Smoking
12

1c

1.9

Chronic lung disease

Omega 3 fatty acid

1

15.2

1

Diabetes

1.17

5.7

16

Hyperlipidemia

1.03

6.9

13

18

13

19

1c

6

1.17

1

13

16

Hypertension

8

8

1

1c

18

1c

110

13

19

1

1

3

19

18

1c

19

8

18

19

19

a

Relative risk (RR) of comorbid disease as given in Marrie et al.1
Percentage of patients with multiple sclerosis with the specified comorbid disease.1
c
Supporting reference not given.

b

Marrie and colleagues, and this editorial, is that many
chronic diseases have similar underlying lifestyle risk
factors, including low ultraviolet exposure and 25
(OH)D concentrations, poor diet leading to obesity,
low omega-3 fatty acid intake, and smoking. Thus,
patients, especially those presenting with any of the
chronic diseases discussed, should be further motivated to modify a possibly unhealthy lifestyle.
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