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CAPSULE
The results from a register study showed that the use of oral contraceptives and childbirth was
related to the age at onset of Multiple Sclerosis.

ABSTRACT
The aim was to evaluate if the age of onset of Multiple Sclerosis (MS) is related to use of
combined oral contraceptives (COC) and/or timing of childbirth. The results showed that use
of COC and childbirth before the first MS symptom was correlated to a higher mean age at
the onset of the disease.

Multiple sclerosis (MS) is an autoimmune disease of the CNS, characterized by inflammation,
myelin damage, gliosis, axonal and oligodendrocyte pathology and progressive neurological
symptoms. Experimental Autoimmune Encephalomyelitis (EAE) is the dominant animal
model for MS. Studies of EAE and MS have suggested that the balance between proinflammatory T helper cells type 1 (Th1)and anti-inflammatory T helper cells type 2 (Th2) is
crucial for the immunopathology with a Th1 domination during exacerbations and a Th2
activity during remission(1-2).
Studies indicate that sex hormones may influence the pathogenesis and course of MS. Hence
the prevalence in MS is two to three times higher in women than in men(3) and the disease
course seems to differ between the sexes.(4-5).
During pregnancy both clinical symptoms and relapse rate of MS seem to decrease while the
post-partum period is associated with a risk for exacerbation of the disease (6-11). The
amelioration of MS during pregnancy is associated with several changes of the immune
system, which are believed to be a result of very high levels of estrogens and progesterone but
also of other hormones as 1,25-dihydroxy-vitamin D3, norepinephrine and cortisol(12-15).
Magnetic Resonance Imaging (MRI) is the most important imaging method used to diagnose
and evaluate the progression of MS. Changes in disease activity on MRI scans have been
shown to be related to female steroid sex hormones although the results are partially
contradictory (16-17).
Because activity of MS seems to be in some way related to sex steroid levels, treatment with
sex steroids has been suggested. Studies of EAE have shown that estrogen treatment before
induction of EAE can delay onset of the disease and reduce disease activity. (18-23). Studies
of treatment with estrogens after onset of EAE have shown contradictory results. Interestingly

though, orally given 17α-ethinylestradiol, which is the most used estrogen component in
combined oral contraceptives, reduced disease severity(24). Sicotte, et al, reported that
treatment with the low-potent estrogen estriol, which is produced in high concentrations
during pregnancy, decreased the number and volume of MRI-lesions, although this study was
not placebo-controlled (25).
Two cohort studies (26-27) failed to show any effect of oral contraceptives (OC) on incidence
of MS, however, the type of oral contraceptives was not specified. One case-control study
(28), stratified for type of contraceptive used, showed a lower incidence of MS-lesions
among users of combined oral contraceptives (COC) compared to non-users. Thus the effect
of COCs on MS disease activity has not been thoroughly studied but the results of the latter
study(28) indicate a possible positive effect.
The aim of this study was to relate COC use and childbirth to the onset of MS.

The Swedish national MS register (SMS register) is a nationwide quality register that includes
a majority of all patients with MS in Sweden, presently about 10 000, withdata on age at onset
of the first symptoms, characterisation of onset and age at final diagnosis. Moreover, the
neurologists prospectively register data about the patients including status, use of medication
and EDSS (Expanded Disability Status Scale)(29) scores at each visit. At inclusion in the
register all patients are asked for their consent to participate in research including
questionnaires and the use of their data in the register.

A questionnaire was sent to all 1009 women in the SMS register with diagnosed MS, living in five
counties in Sweden, and being below 46 years of age. The questionnaire comprised questions on

COC-use, pregnancies, childbirth, breast-feeding, medication as well as age at first MS-symptoms
and age at MS-diagnosis. When suitable we used categorized answering options.
Data were optically scanned into the computer and optical scanning was checked manually
From the SMS register we collected data regarding age at MS onset according to the woman’s
neurologist for the women who had returned the questionnaire.
Statistics: We used SPSS 16.0 for statistical analyses using Pearson correlation and General
Linear Models including ANOVA/ANCOVA.
Ethics: This study was approved by the Regional Ethical Committee at the University of
Linköping and the Ethical Board of the Swedish MS register.

After one reminder, 837 women (83%) returned the questionnaire. Of these, 770 women had
complete data in the SMS register and were included in the statistical analyses. Incongruous
data were defined as missing data. In the questionnaire the women defined the age when they
had experienced the first symptom of MS, i.e. the probable onset of the disease. This
information was also available in the SMS register. The correlation between the different
sources of information was high (r = 0.879, p<.001).
There was a significant difference in mean age at onset for the first MS symptoms between
women who had and had not been using COC respectively (26 vs 19 years, p<.001). The
mean age at onset was higher the longer the women had been using COCs before the onset of
MS (Table 1 ).
The mean age at first MS symptom was 31 years for women who had given birth before the
onset of MS and 23 years for women who had not (p<.001). For each child born before the
onset of MS the age at first MS symptom was higher. In a full factorial General Linear Model
analysis, including age at start of COC use, both duration of COC use and number of children

born before the first MS symptom had independent statistically significant effects on age at
MS onset.

Table 1. ANOVA table of mean age ± SD at onset of Multiple Sclerosis (MS) for groups of the women
based on duration of COC use before the first MS symptom.

Age at MS
onset

Non-user

Less than 1
year

19 ± 5.4

24 ± 7.3

1-3
years
24 ±
6.3

4-5
years

6-10
years

25 ± 5.6 27 ± 4.4

More than 10
years

p

32 ± 4.5

< .001

We found that use of COC before the onset of MS was related to a later onset of the disease.
This contradicts the results from two previous cohort studies (26-27) but is in accordance with
one case-control study (28). In the present study, as well as in the study by Alonso et al (28)
COC was clearly defined and a clear relation between COC use and a later onset of MS was
revealed. In some of the previous studies (26-28), the wider term “oral contraceptives” has
been used and it is unclear whether also users of progestin-only contraceptives have been
included in those studies, which in such case may explain the different findings. Our data also
show that the longer the women had been using COC the later they experienced their first MS
symptom. In agreement with the findings from Alonso et al(28) this suggests a protective
effect of COC. We also found a statistically significant positive correlation between number
of children born before the first MS symptom and age at MS onset. This is in line with
findings from D’hooghe et al who recently showed that a slower progression of MS occurred
in women who had given birth(30). Previous studies have shown a positive effect of
pregnancy on MS disease activity (6-10). This effect has been suggested to be due to high
levels of circulating estrogensand their effect on the immune system.(12-15) The more term
pregnancies a woman has gone through, the longer the total duration of high estrogen
exposure and possibly a longer potential protection from MS pathophysiology.

It could be argued that the later the woman has had her onset of MS, the longer is the possible
time been that she could have been exposed to COC and pregnancies. This argument is in the
present study contradicted by the difference in the mean age at MS onset between the groups
of women. The difference in mean age at MS onset was 5 years between women who had not
used COC and women who reported use of COC for less than one year (table 1). Between the
“less than one year”-group and the “1-3 years”-group there was no difference in mean age at
MS onset. The women who reported 4-5 years of COC use had only one year higher mean age
at MS onset than the women who reported less than one year of COC use. If the duration of
COC use would be longer the higher the age at MS onset, these differences most probably
would have been much larger. We also used a General Linear Model which included analysis
of covariances with number of children born before MS onset and age at start of COC use.
The study-design with a questionnaire always brings along a risk of recall-bias. Because of
this we used categorized answers in questions regarding duration of COC use. The recall-bias
problem could also affect the women’s answer on the question about the age at first MS
symptom. The answers in the questionnaire, however, correlated well with the information in
the SMS register.

We speculate that the women studied, who all have developed MS in the end, have a
susceptibility to the disease but that the differences in use of COC and number of term
pregnancies before MS onset, at least partially, might have influenced the age at MS onset
through the effects of estrogens on the immune system. Our results indicate a protective effect
of COC and childbirth on MS. If a protective effect of COC could be found on the progress of
the disease, this information should be highly relevant when counselling this group of women
both for their disease and for contraception.
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