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Objectives — Comprehensive epidemiologic data for multiple sclerosis
(MS) in Spain are limited. The aim of this study was to collect
epidemiologic data on MS in the Northern Seville District of Spain.
Materials and methods — This longitudinal study identified possible MS
cases every year from nine centres between 1 January 1991 and 31
December 2011. Patients with a confirmed diagnosis of MS were
included. MS data prior to enrolment were collected retrospectively
from clinical records and prospectively during quarterly follow-up clinic
visits. Variables included age at onset, age at diagnosis, treatment,
follow-up duration, number of visits, number of relapses, change in the
number of relapses over time and Expanded Disability Status Scale
score. The incidence and prevalence of MS rate were calculated.
Results — Overall, 156 patients with MS were identified (111 females;
mean follow-up 7.5 years). Most patients had relapsing-remitting MS
(73.7%); primary progressive disease was less frequent than secondary
disease (10.9% vs 15.4%). The yearly incidence of MS was 4.6 per
100,000, and the prevalence at 31 December 2011 was 90.2 per 100,000.
Conclusions — The annual MS incidence rate in this southern region of
Spain was higher than previously reported rates in Spanish studies.
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Introduction

Multiple sclerosis (MS) is a complex, chronic
inflammatory, progressive neurologic disorder that
is the leading cause of non-traumatic neurologic
disability in young adults (1, 2). Its aetiology is
unknown, but as for many complex diseases, envi-
ronmental, genetic and immunologic factors have
all been implicated (1). The most common age of
onset for MS is 2040 years, and the disease tends
to be more common in women (1, 2). MS affects
individuals at a productive time in their lives, has
a negative impact on quality of life (3) and is asso-
ciated with significant economic burden (4).
Studies outside Europe suggest that the distri-
bution of MS is related to latitude (lower MS
prevalence in the south versus the north) (5-9),
and similar findings have been reported in most
European populations (9, 10). However, the
validity and persistence of this trend have been
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questioned by other researchers (11, 12), particu-
larly in northern Scandinavia and Italy (9).

The estimated mean annual incidence of MS in
Europe is 4.3 cases per 100,000, with a prevalence
over the last 30 years of 83 per 100,000 (10).
However, there is marked variation in epidemio-
logic estimates from different countries through-
out Europe (10). In Spain, the estimated incidence
of MS is 3.8 per 100,000 and prevalence is 3655
per 100,000 (10). Recent comprehensive epidemio-
logic data for MS in Spain are limited. To try to
address this lack of data, we report results from a
study of the incidence and prevalence of MS over
a 20-year period in a southern district of Spain.

Materials and methods

Study design and setting

This epidemiologic, longitudinal study was con-
ducted in the Northern Seville District of Andalu-
cia, Spain (Fig. 1). To reduce the influence of
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Figure 1. Area of the study. Northern Seville District of Andalucia, Spain. Latitude between 37.24 and 38.19.

immigration on data collected, the study area
excluded the urban area of Seville, where immi-
gration is more prevalent. In Spain, 96% of the
population is covered by public health insurance,
and approximately 15% also uses private facili-
ties. Furthermore, 96% of individuals in the
region of Andalucia are covered by the public
healthcare system, which is managed by the infor-
mation system known as DIRAYA (13).

Every year for 20 years, neurologists from
three public hospitals in the North Seville region
(Hospital Universitario Virgen Macarena, Hospi-
tal Virgen del Rocio, and Hospital Virgen de Valme)
and six neurologists from private centres in this
region were consulted (see Data collection section)
and asked to report cases where patients had a
possible diagnosis of MS.

Case ascertainment

Patients with clinically definite MS or laboratory-
supported definite MS were identified and included
in this study. Patients were considered to have clin-
ically definite MS if they have had two attacks and
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two clinical and/or paraclinical lesions (assessed by
magnetic resonance imaging [MRI] or electrophys-
iology [EP] imaging). MRI and EP were performed
following routine clinical practice in the same hos-
pital as the treating clinician. There was no
requirement to perform the MRI or EP in a certain
period of time from diagnosis or from an attack. If
a diagnosis of MS was not clinically definite (if the
patient presented with a progressive course or has
only one MS attack), the testing of cerebrospinal
fluid (CSF) was mandatory and had to be positive
for immunoglobulin G (IgG) synthesis (tested by
immunoelectrophoresis) or oligoclonal banding
(OCB; tested by IgG immunophelometry) to be
considered a definite laboratory-supported MS
diagnosis. A positive IgG or OCB intrathecal syn-
thesis was required to be considered laboratory-
supported definite MS. The diagnosis of MS was
made/confirmed by the study investigators (Dr.
Izquierdo and Dr. Navarro) based on history tak-
ing, clinical criteria, magnetic resonance imaging
(MRI) criteria (including evoked responses) and
testing of CSF for IgG synthesis (Tibbling/Link
index) and OCB, and verified using the criteria of



Poser et al. (14). If some other diagnosis could
explain the clinical symptoms, the patient was
excluded from the study.

Data collection

The study period was 1 January 1991 to 31
December 2011. Data on MS prior to enrolment
in the study were collected by retrospective analy-
sis of patient clinical records by each neurologist.
During the study period, MS data from the clini-
cal records of each patient were prospectively col-
lected by each neurologist during scheduled clinic
visits, which took place four times each year. A
telephone interview of the patient or the patient’s
family doctor was conducted by the treating neu-
rologist to obtain MS data for patients who were
unable to attend the scheduled visits.

Data verification

The MS data for each clinical record were entered
into a central database, and each record was veri-
fied by the principal investigator on an annual basis.
If the data or clinical records were missing/incom-
plete, the treating neurologist was contacted and, if
necessary, the patient was contacted by telephone.

Standard protocol approvals, registrations, and patient consents

Written informed consent was required for partic-
ipation in the study. The study was approved
by the Institutional Review Board at Hospital
Universitario Virgen Macarena.
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Variables

Information was recorded for the following vari-
ables: age at onset, age at study entry, age at
diagnosis, age at last follow-up, follow-up dura-
tion, number of visits (overall and corrected by
follow-up duration), number of relapses (overall
and corrected by follow-up year), change in the
number of relapses over time, Expanded Disabil-
ity Status Scale (EDSS) score at follow-up (i.e. at
each clinic visit) and treatment.

Incidence and prevalence

Incidence was calculated annually (on 31st
December) using the number of newly diagnosed
cases each year from 1st January to 31st Decem-
ber as the numerator and the size of the popula-
tion as per the official census of 2001 (consulted
on 15 December 2011) as the denominator
(163,324 inhabitants, 82,139 women and 81,185
men) (15). The same denominator was used each
year because this geographical region does not
show great change in population size over time
(Fig. 2). The mean incidence was then calculated
as a mean of the individual yearly values over
the 20-year period. Prevalence of MS was calcu-
lated annually on 31st December each year,
including all living patients in the geographical
region but excluding deceased patients or those
who had moved away from the area by that
date. Incidence and prevalence data were
adjusted by sex.
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Figure 2. Incidence of multiple sclerosis in men and women by year over a 20-year period (1 January 1991 to 31 December 2011)

in the Northern Seville District of Spain.

13



Izquierdo et al.

Statistical analyses

Distribution frequencies and percentages were cal-
culated for nominal variables. Mean, median and
standard error [SE] were calculated for numeric
variables using SPSS software (IBM Corporation,
Armonk, NY, US). Analysis of raw and adjusted
data on incidence and prevalence was conducted
using EPIDAT software (Direcciéon Xeral de
Innovacién e Xestion da Satude Publica de la Con-
selleria de Sanidade, Xunta de Galicia, Spain).
Incidence data were compared in the first 10 years
of the study and the last 10 years of the study in
women and in men, and prevalence data were com-
pared between men and women. These compari-
sons were made using a chi-squared test.

Results

A total of 169 patients were identified by neurol-
ogists as having a possible diagnosis of MS over
the 20-year study period. Overall, 156 of the 169
patients had a confirmed diagnosis of MS; 155
were from one centre (Hospital UniversitarioVir-
gen Macarena), and one was identified through a
private neurologist. The remaining 13 patients
were excluded from the study because a diagnosis
of MS could not be confirmed; three of these
patients were subsequently confirmed not to have
MS. The female-to-male ratio was 2.5:1. Demo-
graphic and clinical characteristics of these
patients at baseline are shown in Table I;
patients were followed up for a mean of 7.5 years
(range 0-19.4 years), and the mean number of
total follow-up visits per patient was 11.

Treatment/cumulative drug use

A total of 99 of the 156 patients (63.5%) were trea-
ted with immunomodulators (n=87) or
immunosuppressants (n = 12) during the course of
the study. The remaining 57 (36.5%) patients were
diagnosed with progressive MS, secondary pro-
gressive courses without criteria for modifying dis-
ease treatment or with benign forms of MS at the
moment of the study without criteria for modifying
disease treatment. As a result, these patients did
not meet the criteria for disease-modifying treat-
ment and only received symptomatic therapies.

Incidence and prevalence of MS

The incidence of MS in this population was 4.6
(95% CI 4.1-5.1) per 100,000 per year over the
20-year period. The incidence of MS increased
significantly (P < 0.0001) in women from 4.3
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Table 1 Demographic and clinical characteristics of study patients

Patients with multiple
sclerosis (n = 156)

Male, n (%) 45 (28.8)
Female, n (%) 11 (71.2)
Age, years, mean + SE
At study entry 36.95 + 0.92
At disease onset 31.97 + 0.80
At diagnosis 36.48 + 0.89
At follow-up (end of the study) 3955 + 0.91
Clinical form at study entry, n (%)
Relapsing remitting 115 (73.7)
Primary progressive 17 (10.9)
Secondary progressive 24 (15.4)
Pregnancy, n/N (%) 13/111 (11.7)

Treatment during the follow-up period, n/N (%)° 99/156 (63.5)

Interferon beta 67/156 (42.9)
Glatiramer acetate 20/156 (12.8)
Selective immunosuppressants (natalizumab 10/156 (6.4)
and fingolimod)

Untreated at study end® 57/156 (36.5)
EDSS, mean = SE (N = 154 361 + 019
EDSS <4, n/N (%) 88/154 (57.1)
EDSS >4, n/N (%) 66/154 (42.9)
Years of monitoring, mean + SE, N = 154¢ 7.55 + 0.44
Number of visits, mean + SE, N = 154¢ 11.44 + 073
Visits per year, mean =+ SE, N = 154 223 + 0.17

EDSS, Expanded Disability Status Scale; SE, standard error.

Cumulative incidence of pregnancies over the 20-year study period in 111
women.

®Treatment data were collected at the final study visit (31 December 2011).
Untreated patients were those with benign forms of the disease who did not
meet the criteria for disease-modifying treatments.

“Two patients were excluded from the analysis of disability because data were
not available for these patients.

(95% CI 3.6-4.9) in the first decade of the study
(1991-2000) to 8.8 (95% CI 7.84-9.69) in the sec-
ond decade (2001-2010). In contrast, there was
no significant increase in men (from 2.5 [95% CI
2.0-2.9] to 2.8 [95% CI 2.3-3.4]; Fig. 2). Further-
more, fluctuations in the prevalence of MS over
time were more notable in women. While the dif-
ference in the incidence of MS between men and
women was not considered statistically significant
(P = 0.06), the difference between women and
men increased every quinquennium from 1:1 in
the first to 4:1 in the last (Fig. 3).

The prevalence of MS as of 31 December 2011
was 90.2 (95% CI 75.6-104.8) per 100,000; 127.6
(95% CI 103.5-151.8) per 100,000 in women and
54.2 (95% CI 38.0-70.4) per 100,000 in men,
which also differed significantly (P < 0.001).

Discussion

The results of this longitudinal study show that
the incidence of MS in the Northern Seville Dis-
trict of southern Spain is 4.6 cases per 100,000
people per year over a 20-year period. Prevalence
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Figure 3. Incidence of multiple sclerosis in men and women
by S-year increments over a 20-year period (1 January 1991
to 31 December 2011) in the Northern Seville District of
Spain.

of MS is 90.2 cases per 100,000 people. Patients
are most likely to present with relapsing-remitting
disease, are more often female (sex ratio female/
male = 2.5:1) and are most likely to be diagnosed
in their mid-30s.

Overall, the prevalence of MS appears to be
increasing, particularly in Europe and the Medi-
terranean Basin (16, 17). Prevalence in Spain does
appear to be on the increase, with a recent study
by Fernandez et al. (18), also in southern Spain,
reporting the highest ever figure recorded (125
per 100,000). The current study and the study by
Fernandez et al. report a much higher prevalence
of MS than in previous epidemiologic studies
conducted in the 1990s in various regions of
Spain (32-65 per 100,000 population), including
an earlier study in southern Spain by Fernandez
et al. (19-25). The higher prevalence compared
with earlier studies is probably related to numer-
ous factors, including higher survival in MS and
better diagnostic accuracy (26). We can probably
expect then that the prevalence of MS in Spain
will continue to increase in the future.

The very high prevalence rate in southern
Spain reported by Fernandez and colleagues may
be attributable in part to differences in study
methodology: they used the capture—recapture
method where undetected cases of MS were
included in the prevalence estimate, thus reducing
ascertainment bias (21). These authors noted that
their methods of estimating prevalence were dif-
ferent from all of the previous studies in Spain.
Nevertheless, the prevalence reported in the Fer-
nandez study remains below that of northern
European countries, which are well known to
have amongst the highest prevalence rates in
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Europe (10). However, accuracy of survey meth-
odology, better surveillance and the availability
of registries are potential confounding variables.

Likewise, the annual incidence rate of the cur-
rent study over a 20-year period was 4.6 per
100,000, a figure much higher than that reported
in previous epidemiologic studies in Spain (inci-
dence rates of between 2.2 and 3.8 per 100,000
per year) (19, 22, 23, 25). As the genetic back-
ground of the population of Northern Seville
District of Spain is not very different from other
areas of Spain and the rest of South Europe, this
was unexpected. However, these studies analysed
incidence over much shorter time frames, the lon-
gest being a 10-year period in a study in northern
Spain (23).

Data showing a higher incidence and preva-
lence of MS in females versus males in the cur-
rent study are consistent with the published
literature (10, 26, 27). Across all of Europe, the
prevalence of MS is higher in females, with a
female: male ratio of 1.1-3.4 (10). The incidence
of MS increased significantly over time in women
but not in men in the current study. Further-
more, fluctuations in the prevalence of MS over
time were more notable in women. The increasing
incidence of MS amongst women may explain the
increase in prevalence rate observed in this study.
An increasing incidence of MS in women (partic-
ularly relapsing-remitting disease) is part of a
changing geoepidemiology of MS (26, 28). The
underlying reason for this remains to be deter-
mined, but vitamin D deficiency has been pro-
posed as one of the most biologically plausible
explanations (29).

Previous estimates for Spain have put the num-
ber of patients with relapsing-remitting, those
with combined progressive-relapsing or secondary
progressive and those with primary progressive
disease at approximately 75%, 7% and 18%,
respectively (10). The figures for relapsing-remitting
disease are very similar to those reported in
this study (73.7%). However, in the current
study, secondary progressive disease was more
frequent than primary progressive disease (15.4%
vs 10.9%). The reason for this difference from
estimates for Spain as a whole is not known
exactly. Genetic and environmental factors could
be the cause for differences in the prevalence of
primary progressive forms in our region, com-
pared with other Spanish data. In addition, the
long follow-up of our patients could increase the
number of secondary progressive patients in our
study in comparison with other Spanish series.
Nevertheless, the rate of primary progressive
disease in the current study falls within general
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estimates for the incidence of this form of MS
(10-15%) (30).

With respect to disease severity, patients from
the North Seville area of Spain with MS appear
to have comparatively mild disease. The propor-
tion of patients with an EDSS score of <4 has
been reported as 80% in Spain, compared with
33% in the United Kingdom (10). The results of
the current study were a little more conservative,
with 56.4% of patients having an EDSS of <4. It
has been reported that the progression of disabil-
ity in MS is slower when age at disease onset is
lower (31).

Most patients were treated at some point dur-
ing follow-up with immunomodulators/immuno-
suppressants (63.5% of patients overall; 43% of
all patients received interferon beta [IFN f]). A
recent study has shown that early treatment with
disease-modifying therapy (in this case with IFN
p-1b) was associated with a significant survival
advantage over placebo in patients with MS fol-
lowed up for 21 years (32). This decreasing mor-
tality trend and the lack of a curative therapy
means that patients and their caregivers are living
with the consequences of MS for longer, and the
associated morbidity can be significant. MS has a
significant negative impact on quality of life for
the patient (3, 33-36), but the burden (in terms
of cost and care) is shared between healthcare
systems and society (4).

A limitation of our study was that we
employed limited case ascertainment methods.
Also, the restriction of our sample to a small geo-
graphical region limits the generalizability of the
findings. In addition, accurate information on dif-
ferences between geographical areas and popula-
tion demographics helps policymakers to define
research priorities and to consider resource allo-
cation and management. Our results do provide
an important addition to the body of knowledge
about the prevalence and evolution of MS in
Spain and may allow for better identification of
genetic and environmental factors that influence
the occurrence of MS. Furthermore, our study
was conducted over 20 years, a much longer per-
iod than previous MS epidemiologic studies in
Spain, allowing the capture of cases that would
otherwise not have been included in conventional
epidemiologic studies of shorter duration. This
also allowed observation of the change in fre-
quency of the disease over time.

In conclusion, this long-term epidemiologic
study of MS in a single region of southern Spain
has confirmed that the incidence of the disease is
higher than previously reported in earlier Spanish
studies and that this was attributable to a high
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incidence in women. The prevalence of MS in
southern Spain was also higher than expected
and given the low mortality rate may be expected
to increase in future years. Larger population-
based studies are required to confirm our results.
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