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Prevalence of multiple sclerosis in the region of
Osona, Catalonia, northern Spain

E Bufill, R Blesa, I Galan, G Dean

Abstract
To ascertain the prevalence of multiple
sclerosis in the region of Osona in
Catalonia, northern Spain, an intensive
study was undertaken in a small popula-
tion of 72 000 people over a period of five
years, using many sources of informa-
tion. Patients were classified according to
the Poser criteria. Most of the patients
presented with mild symptoms only and
many had not seen a neurologist or
attended a large hospital. The prevalence
of definite and probable multiple sclero-
sis was 58 per 100 000. This is nine to 10
times higher than had been found previ-
ously in Catalonia and is a similar preva-
lence to that found in southern Spain, in
Sicily, and in Greek speaking Cyprus.

( Neurol Neurosurg Psychiatry 1995;58:577-581)
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The prevalence of multiple sclerosis-with the
exception of epilepsy, the most frequent neu-
rological disease to affect young adults in
Europe and North America-was considered
in the past to be uncommon in Spain, with a
prevalence ranging between 5 and 23 per
100 0002.-12 A previous study on the preva-
lence of multiple sclerosis in Catalonia, based
on hospital records and undertaken in a large
population, reported a prevalence of 6 per
1oo 000.13 Dean and others have shown in
Italy and Cyprus that when studies on multi-
ple sclerosis are undertaken in small popula-
tions of between 30 000 and 70 000 people
over three to five years and by using every rea-
sonable information source, most of the
patients with multiple sclerosis can be
found. 14-19
Most of the inhabitants of Catalonia are

descended from Near East people who
entered Spain during the neolithic period.
Catalonia was later invaded by Phoenicians,
Greeks, Romans, central and northern
Europeans, and Arabs.20

Sicily had a somewhat similar genetic mix
and in Sicily the prevalence of multiple sclero-
sis is between 50 and 60 per 100 000.14-18
Alghero in Sardinia became part of the
Kingdom of Aragon in 1353 and remained
under Catalan domination for four centuries.
Catalan is still spoken in Alghero and it is
probable that many who live there have some
Catalonian ancestry. In Alghero district,

which has a population of 78 000, the preva-
lence of multiple sclerosis has been estimated
to be at least 59 per 100 000.21
We had good reason, therefore, to think

that the prevalence of multiple sclerosis in
Catalonia might be much higher than was
previously estimated. We therefore undertook
an epidemiological study to ascertain the
prevalence of multiple sclerosis in the region
of Osona in northern Catalonia (fig 1).

Method
The Osona district in northern Catalonia con-
sists of 52 municipalities. A municipality con-
sists of a town and the adjacent countryside.
The study area was composed of 12 adjacent
municipalities situated in the centre of Osona
district, surrounding the town of Vic (fig 2).
Vic, situated in the centre of the district is the
main town (410 50'N-2° 20' E). The region
has a mild Mediterranean climate with a
mean temperature of 12°C. Farming and tex-
tiles are Osona's major industry.
The study was conducted from October

1989 to September 1994. 31 December 1991
was chosen as prevalence day because the last
census took place in 1991. During this five
year period, we searched for those who had
multiple sclerosis and who were living in the
area on prevalence day.
The combined population of the study area

was 71 985 (1991 census). The population in
Osona is stable, having increased only slightly

FRANCE
Anidorraa

ARAGON

s

r,J; CATALONIA

Barcelona

0%~~~~~~e
/R"0E

Figure 1 Map of Catalonia, showing the Region of
Osona.
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Figure 2 Map of Osona with the areas studied shown
(hatched).

since 1981. The area has a well developed
hospital (Hospital General de Vic), which is
accredited for training postgraduate students.
There are also four other hospitals in the
study area and a good National Health
System. During the time of the study, one of
the authors (EB) was the first and only neu-
rologist working in Osona and he examined
most patients reporting with neurological
problems within the region.

Barcelona, the second largest city in Spain
and the principal city in Catalonia, is situated
70 km south of Vic. Some of the patients from
the Osona district were also investigated in
Barcelona at National Health System
Hospitals or by private physicians. It is
unusual for an Osona patient to attend at
places other than in the Osona district or in
Barcelona.
The Poser classification of multiple sclero-

sis was used22 and only those with probable or
definite multiple sclerosis were included.
They were all examined by two neurologists.
Multiple sclerosis had to be confirmed by the
second examining neurologist for the diagno-
sis to be accepted.

Disability was assessed with the expanded
disability status scale of Kurtzke." A disability
of 0-3 was considered mild disability, 4-6
moderate disability, and 7-9 severe disability.
Patients with brucellosis, Lyme disease,
syphilis, lupus, and Behget's disease were
excluded from the study. All of the patients
had an MRI investigation, paid for by the
Social Security Service (National Health
System). An MRI was considered abnormal if
there was evidence of two or more plaques in
the brain or spinal cord.

Information in tracing those who might
have multiple sclerosis was obtained from the
local general practitioners, internists, trauma-
tologists, surgeons, ophthalmologists, physio-

therapists, social workers, and orthopaedists,
and from members of the National Health

Social Security System. They included 129
general practitioners, eight internists, three
ophthalmologists, five surgeons, two
orthopaedic specialists, 36 social workers, and
19 physiotherapists. Initial contact with the
informants was by mail (only one in four of
the doctors replied), followed by a personal
meeting. The personal visit with the doctors
was repeated at least once a year. Some con-
ferences describing multiple sclerosis and the
purpose of the study were carried out for the
non-medical personnel in the area.

Other sources of information used were the
medical records of the 13 most important
public and private hospitals in Barcelona that
had diagnostic indices. We obtained the col-
laboration of the neurologists in private prac-
tice in Barcelona who might have seen
patients referred by Vic doctors during the
past few years (11 in total). Once a year we
reviewed the records of the four MRI centres
in Barcelona; 17 500 records were examined.
The six homes for the elderly and incapaci-
tated in Osona were visited once a year. The
disability records of the Social Security
System and the records of the Spanish
Multiple Sclerosis Society (AEDEM) were
searched to trace patients with multiple scle-
rosis living in the area. The records of the
Osona hospitals were also reviewed. The
study was repeatedly described in the local
press and on local radio and by the television
stations. That the study was taking place was
well known in the area. Another important
source of information was the patients with
multiple sclerosis, who often knew of others
with similar symptoms.
The study was reviewed by the Board of

AEDEM and by the Board of the Spanish
Foundation for the Blind (ONCE).

Results
After an intensive search, 42 patients were
found with definite or probable multiple scle-
rosis who were alive on prevalence day (14
men and 28 women). Thirty nine (13 men
and 26 women) had clinically definite multi-
ple sclerosis including 17 with laboratory sup-
ported clinically definite multiple sclerosis
and three (one man and two women) had
clinically probable multiple sclerosis. All of
the patients with clinically definite multiple
sclerosis had had two or more episodes of
multiple sclerosis involving more than one
part of the CNS and examination showed
more than one lesion in the CNS.
The male:female ratio was 1:2. The preva-

lence of multiple sclerosis found in the area
was 58 per 100 000 (men 40 per 100 000;
women 75 5 per 100 000). The prevalence for
clinically definite multiple sclerosis alone was
54 per 100 000 (men 37 per 100 000; women
70 per 100 000). The mean age at onset was
31 years (men 33, women 30) and the mean
age on prevalence day was 43 years (men 46,
women 41). The mean period between the
first symptoms and prevalence day was 12
years (13 years for men and 11 for women).
Muscle weakness and disorders of sensation
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Region of Orsona: multiple sclerosis prevalence rates by age and sex

Population Patients with multiple sclerosis Prevalence/100 000

Age Men Women Total Men Women Total Men Women Total

< 14 6761 6285 13046 - - - - - -
15-19 2877 2723 5600 - 1 1 - 36-7 17-8
20-24 2754 2638 5392 - 2 2 - 75-8 37
25-29 2910 2926 5836 1 2 3 34-3 68-3 51-4
30-34 2961 2922 5883 1 4 5 33-7 136-8 84-9
35-39 2640 2589 5229 3 5 8 113-6 193-1 152-9
40-44 2285 2319 4604 2 4 6 87-5 172-4 130-3
45-49 1899 1928 3827 2 4 6 105-3 207-4 156-7
50-54 1584 1769 3353 1 2 3 63-1 113 89-4
55-59 1957 2255 4212 2 1 3 102-1 44-3 71-2
> 60 6364 8639 15003 2 3 5 31-4 34-7 33-3
Total 34992 36993 71985 14 28 42 40 75-5 58

were the most frequent initial symptoms, fol-
lowed by vertigo, optic neuritis, diplopia, and
cerebellar and bladder symptoms. The table
shows the prevalence rate by age and sex. The
mean number of years between the first symp-
toms and a diagnosis of multiple sclerosis was
five and ranged from 0 to 46 years. No
patients refused an examination or a brain
MRI. Brain MRI was abnormal, with evi-
dence of multiple plaques, in 34 patients and
normal in eight patients. Spinal cord MRI was
performed in 12 of the 34 patients with evi-
dence of brain plaques and was abnormal in
nine. Spinal cord MRI was also performed in
three of the eight patients with normal brain
MRI and was abnormal in all three, with evi-
dence of two or more plaques. The remaining
five patients with normal brain MRI refused
an MRI of the cord. All of the previously
undiagnosed patients with multiple sclerosis
were pleased that the cause of their symptoms
had been found.
The mean disability of the patients,

assessed with the expanded disability status
scale, was four (4 5 for men and 3-5 for
women) and the progression index was 0 33.
Twelve patients were alive 20 years after the
first symptoms; four of them had mild disabil-
ity, three had moderate disability, and five
had severe disability.

Thirty two of the 42 patients with multiple
sclerosis (76%) had remitting-relapsing multi-
ple sclerosis (9 men and 23 women). Six
(14%) had initially remitting-relapsing multi-
ple sclerosis, which was then followed by a
progressive form of the disease (two men and
four women) and four (9.5%) had chronic-
progressive multiple sclerosis (three men and
one woman). The most severe disabilities
were seen in the patients with chronic-
progressive multiple sclerosis.
Twenty nine patients were born in the

study area (69%); five were born elsewhere in
Catalonia (12%) and eight were newcomers
to Catalonia (six from southern Spain, one
from central Spain, and one from Mexico).
One patient had a sister, not living in the area,
who also had multiple sclerosis.

Only 18 (43%) of the patients had already
been diagnosed as having multiple sclerosis
and been seen by a neurologist. Nineteen
(45%) had had symptoms without having
been diagnosed, five of them for more than 10
years, and five (12%) had been misdiagnosed.
There were also seven patients diagnosed as

having possible multiple sclerosis and six who
had optic neuritis only, who have not been
included in the study. Five of the patients
with possible multiple sclerosis had normal
brain MRI and two had abnormal brain MRI
but they did not fulfil sufficient criteria to be
diagnosed as clinically definite or clinically
probable multiple sclerosis. Four of the
patients with optic neuritis only had normal
brain MRI and MRI was not performed in the
other two patients with a history of optic neu-
ritis because they had had the optic neuritis
more than 20 years ago and they had had no
symptoms suggesting multiple sclerosis since
then.
Ten of the 19 undiagnosed patients were

referred by general practitioners and seven by
internists, and two asked to be examined
without a referral after learning of the study.
Two of the five misdiagnosed patients were
referred by internists with the diagnosis of
hysteria, one by a general practitioner with the
diagnosis of craniocerebral trauma, one by a
traumatologist with the diagnosis of periph-
eral nerve disease, and one was found in a
nursing home diagnosed as having myelopa-
thy of unknown origin. All 18 patients diag-
nosed as having multiple sclerosis had been
diagnosed by neurologists in Barcelona, 15 at
National Health System hospitals and three
by private consultation. One female patient
diagnosed as having multiple sclerosis at a
Barcelona hospital was not included in the
study because an MRI showed that she had
Arnold-Chiari syndrome.

Since prevalence day two patients have
moved out of the area and one has died, and
four new patients were diagnosed as having
multiple sclerosis; three clinically definite
(two men, one woman) and one clinically
probable (man).

Discussion
The estimated prevalence of multiple sclerosis
in the district of Osona that we studied (58
per 1000 000), is nine to 10 times higher than
previously reported in Catalonia and is higher
than has been reported elsewhere in Spain. It is
similar to the prevalence found in Sicily and
Cyprus and in Alghero, Sardinia. In the study
undertaken in Velez-Malaga in southern
Spain, with similar methods, the prevalence of
multiple sclerosis was also high (53 per
1oo 000),24 not significantly different from the
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prevalence of multiple sclerosis we found in
Osona.

In the studies undertaken in Asturias in
northern Spain" and in Alcoy in eastern
Spain7 in 1988 and 1989 (prevalence 23 per
100 000 and 17 per 100 000 respectively) the
incidence for the disease was 1 5/100 000/year
and 2-9/100 000/year. If the mean survival of
the patients with multiple sclerosis from the
beginning of the disease is at least 30 years,
the "true" prevalence in these areas must be
similar to that found in Velez-Malaga and in
Osona.

It is unlikely, therefore, that the prevalence
found in Osona and Velez-Malaga represents
clusters for the disease and it would seem
probable that the prevalence of definite and
probable multiple sclerosis in Spain is at least
50 to 60 per 100 000. Nevertheless, one or
two more studies about prevalence of multiple
sclerosis should be done in other areas of the
country to confirm this relatively high preva-
lence.
The high prevalence found in Osona and in

Velez-Malaga, compared with previous stud-
ies in Spain, is due to the study of small popu-
lations during long periods and the use of
many sources of information. Personal inter-
views are very important in such studies. In
this study most of the letters that were sent to
doctors about the survey were not answered
but the doctor was always prepared to meet
and discuss the study.
Most of the patients with multiple sclerosis

had only mild symptoms and most had not
seen a neurologist or visited a large hospital.
This raises the likelihood that there are others
who have had mild symptoms, such as paraes-
thesia, who remain undiagnosed. In view of
the widespread publicity of the study in the
area and the many sources of information
used, there were probably only a few over-
looked with diagnosable multiple sclerosis.

In many studies recent multiple sclerosis
surveys have shown a much higher prevalence
than earlier ones.' 14-9 Patients with multiple
sclerosis no doubt live longer than in the past
because of better treatment of the complica-
tions of the disease but this alone could not
account for the very great increase in preva-
lence that has been reported. Repeated sur-
veys, particularly if undertaken in an intensive
way on a relatively small population, are built
on the earlier surveys among a population and
among doctors who have an increased aware-
ness of the disease. In the present study only
18 out of the 42 patients with multiple sclero-
sis (43%) had already been diagnosed as
having the disease. In all probability if this
study is repeated in a few years time a higher
prevalence of multiple sclerosis will be found.
Some autoimmune disorders in Europe, such
as asthma, have increased in incidence. That
there is little or no increase in incidence of
multiple sclerosis is supported by the surveys
of multiple sclerosis in Denmark, where the
incidence of multiple sclerosis has, if any-
thing, fallen,25 and by the reported mortality
from multiple sclerosis in England and Wales
and the Republic of Ireland, which has not

increased, although there is evidence that
patients with multiple sclerosis are living
longer.26
The studies in Osona and Velez-Malaga

show that multiple sclerosis is much more
prevalent in Spain than was previously
thought and afflicts at least 50 to 60 per
100 000 of the population.
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Some neurological opinions

The borderlands of neurology and psychiatry have
clearly been thoroughly trodden by some of the
neurologists quoted here. Dr Spitz's satisfaction at

diagnosing his patient's dizziness seems undiminished
by his subsequent suicide. There are, one fears, several
modem equivalents of Dr Greatorex, with not a few to
be found in a particular thoroughfare in Wl! Silas
Weir-Mitchell's treatment, mentioned in Arnold
Bennett's novel, is described by Gowers' as "keeping
the patient absolutely at rest in bed, and obtaining the
tonic influence of exercise by daily massage and elec-
tricity-skilled rubbing and kneading the muscles, and
putting them in action by faradism."

Proust seems to believe that Charcot was respon-

sible for describing the light fixed pupil in tertiary
syphilis, an attribution that no doubt would have sur-

prised Argyll Robertson.

Wilkie Collins, 1883, Heart and science
"Doctor Benjulia is what we call a specialist," he said. "I
mean that he only professes to treat certain diseases.
Brains and nerves are Benjulia's diseases. Without
quite discontinuing his medical practice, he limits him-
self to serious cases-when other doctors are puzzled,
you know, and want him to help them."

Thomas Hardy, undated, The fiddler of the reels
The next evidences of his influence over her were sin-
gular enough, and it would require a neurologist to
fully explain them.

Arnold Bennett, 1907, The grim smile of the five towns
The doctor mentioned Greatorex of Manchester, the
celebrated brain specialist. And Horace took Sidney to
Manchester. They had to wait an hour and a quarter to
see Greatorex, his well-known consulting-rooms in
John Dalton Street being crowded with imperfect
brains; but their turn came at last, and they found
themselves in Greatorex's presence. Greatorex was a

fat man, with the voice of a thin man, who seemed to
spend the whole of his career in the care of his finger-
nails. . ."Yes, Yes, Yes, Yes, Yes!" Greatorex would
punctuate the recital, and when tired of "Yes" he
would say, "Hum, Hum, Hum, Hum!" When he had
said "Hum" seventy-two times he suddenly remarked
that his fee was three guineas, and told Horace to
strengthen Sidney all he could, not to work him too
hard, and to bring him back in a year's time.

Arnold Bennett, 1918, The pretty lady
"But I was under the impression you were cured."

"Ofmy neurasthenia?"
"Yes"
"I believe I am. I gained thirteen pounds in the

Nursing Home, and slept like a greengrocer. In fact,
the Weir-Mitchell treatment, with modem improve-
ments of course, enjoyed a marvellous triumph in my
case."

Marcel Proust, 1920-2, Remembrance of things past.
Volume 2: the Guermantes Way; Cities of the plain

I now gave Dr Du Boulbon the benefit of that un-

limited confidence which is inspired in us by the man
who, with an eye more penetrating than other men's,
perceives the truth. I knew indeed that he was more of
a specialist in nervous diseases, the man to whom
Charcot before his death had predicted that he would
reign supreme in neurology and psychiatry.

But I am dumbfounded when I think that those
words have sufficed to keep Socrates' name alive all
this time. What does his philosophy amount to? Very
little when all is said. When one thinks that Charcot
and others have done work that is a thousand times
more remarkable and is at least based on something,
on the suppression of the pupillary reflex as a syn-
drome of general paralysis, and that they are almost
forgotten.

Karel Capek, 1926, Tales from two pockets
Of course, they began to consult all sorts of doctors
about it, and as generally happens in cases like that,
one bone setter said that the attacks of giddiness were

due to overwork, another one explained that it was a

disease known as labyrinthitis, a third put it down to
constipation, while a fourth expressed the view that it
was caused by an insufficiency of blood in the
brain;... At this juncture, a new doctor, a neuro-

logist, began to perform miracles-Spitz his name was;

this Dr Spitz based his method on the treatment of
these repressions. . . "Mr Gierke," said Dr Spitz to
him, "I'm not going to worry you; you needn't answer

me a single word. I won't ask you about anything. All I
want to do is to remove the cause of your attacks of
giddiness. You have thrust it down into your subcon-
scious; but the repression is so strong that it produces
serious disturbances." . . . "When you first had that fit
of giddiness on the campanile at Venice, try and
remember what your feelings were at the time."...
"What you felt was," continued Dr Spitz, "-What
you felt was a dreadful, mad craving to throw
your beautiful young wife down from the belfry" . . .

"Gierke," exclaimed Dr Spitz, "You murdered your

first wife. You pushed her over the precipice; and
that's why, I tell you, that's why you've got the idea
that you'll have to kill the second one as well, the one

you're in love with; that's why you're afraid of heights;
that's why you're troubled with giddiness.".....
-Gierke commits suicide-
When Dr Spitz was told about it, he whistled to him-

self and made a very peculiar face. Then he took the
book in which he entered the names of his patients, and
opposite Gierke's name he just added the date and the
one word "Suicidum."

George Orwell, 1949, Nineteen eighty-four
We shall abolish the orgasm. Our neurologists are at
work upon it now.

G D PERKIN
Regional Neurosciences Centre,

Charing Cross Hospital,
Fulham Palace Road,
London W6 8RF, UK

1 Gowers WR. A manual of disease of the nervous system. 2nd
ed. London: J and A Churchill, 1893;2:1022.
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