
Introduction

The interest in southern Europe in epidemiological re-
search on multiple sclerosis (MS) began in 1976 as a re-
sult of studies in greater London and the West Midlands in
which the prevalence among Italian immigrants was
shown to be similar to that found in the general English
population, but no Maltese MS patients were found, al-
though ten cases were expected [2]. This prompted stud-
ies in Malta [21], nearby Sicily [3, 4, 17,18] and in other
parts of Italy [7, 8, 10, 14, 20]. MS prevalence on the is-
lands of Sicily and Sardinia has been the topic of a num-
ber of investigations.

In Sicily, four surveys conducted in four different com-
munities have shown MS prevalence rates of between 32
and 51 cases per 100,000 population [3, 4, 17, 18]. The
city of Monreale (Palermo province) was one of four
cities that were investigated in the preliminary surveys in

Sicily. In Monreale, the prevalence of MS on 30 June
1980 was 43 per 100,000 population [17].

We undertook a further study in Monreale to ascertain
whether there had been any change in prevalence or inci-
dence rates.

Methods

Monreale is a city situated 9 km from Palermo. The total area is
529 km2 and the population on 31 December 1991 was 26,256
(12,874 men, 13,382 women). In 1980 the population was 25,403.

We searched for patients affected by MS who were resident in
the study area. The 1980 study formed the basis of this second sur-
vey. Two MS patients from the first study had since died. A formal
diagnostic reappraisal was made of all patients surviving from the
1980 study. The new patients were identifed from the following
sources: archives of the Neurological Clinic of the University Hos-
pital of Palermo, of the neurological divisions of the hospitals of
Palermo and of the Office for Handicapped Persons of Monreale.
All of the general practitioners in Monreale collaborated in the
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study. The social workers and pharmacists of Monreale were asked
if they knew of anyone with symptoms that might be attributable
to MS. The records of public and private centres equipped for
magnetic resonance imaging (MRI) located in Palermo were stud-
ied. Patients were classified according to Poser’s criteria [11].

Crude and age- and sex-adjusted prevalence rates were calcu-
lated on 31 December 1991. The incidence rate was computed for
the period 1 January 1981–31 December 1991. The onset-ad-
justed-prevalence rate (OAPR) was also estimated by including
patients for whom the onset of MS was before the prevalence day,
but who were diagnosed subsequently [12]. We also calculated the
mean period between the onset of the disease and diagnosis in both
the 1980 and 1991 series of patients.

Results

Prevalence

Nine patients (five men and four women) remained of the
11 patients found in the 1980 study, since two patients (a
men and a women) had died. Ten new MS patients (three
men and seven women) were found during the second
study, making a total of 19. One of the ten new patients
was a women who experienced the first symptoms of MS
in 1976, but was not found in the first study.

Table 1 shows the age and sex distribution of the pop-
ulation of Monreale in 1981 and 1991. Table 2 shows the

age- and sex-specific prevalence rates per 100,000 popu-
lation in 1991. The overall prevalence was 72.4 per
100,000 [95% confidence interval (C.I.) 43.6–113.1], 62.1
for men and 82.2 for women. Age-specific prevalence
showed a peak at age 50 years. Prevalence increased with
age up to 40 years in men, and up to 50 years in women.

All of the patients were classified as clinically definite
multiple sclerosis (CDMS) patients according to the Poser
classification [11]. The course of the disease was relaps-
ing-remitting or relapsing-progressive.

The mean age at onset was 30.5 years (range 16–42);
30.3 for men and 30.6 for women. The mean age on 31
December 1991, was 45.3 years (range 23–73); 44.3 for
men and 46.1 for women. The mean period between onset
of the disease and diagnosis for all 19 patients was 7.3
years (range 1–21); it was higher in women (9.4 years)
than in men (4.4 years). Details of lag time between onset
and diagnosis for the 19 prevalent patients are shown in
Table 3. The average duration of MS from onset to preva-
lence days was 14.9 years (range 0.5–37); 14.1 for men
and 15.5 for women.

The lag time between the onset and the diagnosis of
MS for the 11 patients investigated during the first survey
was 9.2 years, compared with 4.9 years for the 10 new pa-
tients found during the present study. There was a shift to
a peak of highest prevalence from 40 years in the 1980
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Table 1 Age and sex distribu-
tion of the population of Mon-
reale in 1981 and 1991

Age Men Women Both sexes
(years)

Population Population Population Population Population Population
1981 1991 1981 1991 1981 1991

0–14 3,200 3,050 3,042 2,844 6.242 5,894
15–24 2,122 2,329 2,060 2,240 4,182 4,569
25–34 1,599 2,128 1,659 2,178 3,258 4,306
35–44 1,275 1,650 1,404 1,722 2,679 3,372
45–54 1,259 1,264 1,338 1,402 2,597 2,666
55–64 924 1,176 1,177 1,258 2,101 2,434
65–74 846 741 942 963 1,788 1,704
75+ 414 536 613 775 1,027 1,311

Total 11,639 12,874 12,235 13,382 23,874 26,256

Table 2 Age- und sex-specific prevalence of multiple sclerosis in Monreale on 31 December 1991

Age Men Women Both sexes
(years)

Population Cases Prevalence Population Cases Prevalence Population Cases Prevalence
(× 100,000) (× 100,000) (× 100,000)

0–24 5,379 0 – 5,084 1 19.7 10,463 1 9.6
25–34 2,128 1 47.0 2,178 1 45.9 4,306 2 46.4
35–44 1,650 4 242.4 1,722 2 58.1 3,372 6 118.6
45–54 1,264 1 79.1 1,402 5 356.6 2,666 6 187.5
55–74 1,917 2 104.3 2,221 2 90.0 4,138 4 96.7
75+ 536 0 – 775 0 – 1,311 0 –

Total 12,874 8 62.1 13,382 11 82.2 26,256 19 72.4



study to 50 years in the 1991 study (Fig.1). The OAPR
calculated for the 1980 study was 47.2.

Incidence

Between 1981 and 1991, nine subjects (three men and six
women) living in the study area experienced their first
symptoms of MS. Therefore, the average annual inci-
dence rate was 3.3 per 100,000 population. The age-spe-
cific incidence rates of MS in Monreale are shown in

Table 4. The highest rate was observed in the age group
35–44 years. Sex-specific incidence was not computed
because of the small numbers.

Discussion

The MS prevalence of 72.4 per 100,000 population found
in the present study is higher than has been reported pre-
viously [17] and is the highest observed in the Mediter-
ranean area, except for Sardinia.

Prevalence figures often increase in repeated surveys
[13, 19]. This may be caused by a real change in MS risk,
or may reflect improved diagnosis resulting from greater
awareness and new and more sophisticated diagnostic
procedures. On the other hand, it may also be related to
longer survival. That diagnostic accuracy and, as a conse-
quence, earlier diagnosis are partially responsible for the
increase in prevalence rate is shown in the reduction in the
length of time between onset and diagnosis. There is a re-
markable difference in the period of time between clinical
onset and diagnosis when the 1980 series is compared
with the new series of patients. Although this difference
may partly account for the increasing prevalence, we can-
not rule out the possibility that other elements have also
contributed and that the numbers are not large enough to
make the difference statistically significant after correct-
ing for earlier diagnosis.

The incidence rate of MS observed in Monreale was
3.3 per 100,000 population per year. A multicentre study
carried out in Italy [1] reported a mean incidence of 1.9
per 100,000 population. The two surveys are not compa-
rable because of differences in study design.

The results of this second survey on MS in Monreale
confirm that the disease has a high frequency in Sicily.
This is corroborated by the high incidence rate. Other sur-
veys confirm that Sicily is a high-risk area [5–7, 9, 14,
16]. Sicily contrasts with Malta where a low prevalence
has been found [21]. All of these studies are methodolog-
ically similar, and the populations under investigation
were small, making an intensive search for patients possi-
ble.
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Table 3 Interval between onset and diagnosis of multiple sclero-
sis for the 1991 prevalent cases

Patient Sex Year of Year of Interval
no. onset diagnosis (years)

1 F 1954 1974 20
2 F 1956 1970 14
3 F 1958 1979 21
4 F 1971 1974 3
5 F 1976 1988 12
6 F 1983 1987 4
7 F 1983 1994 11
8 F 1986 1992 6
9 F 1987 1989 2

10 F 1988 1995 7
11 F 1989 1992 3
12 M 1962 1966 4
13 M 1968 1977 9
14 M 1971 1980 9
15 M 1973 1975 2
16 M 1975 1980 5
17 M 1982 1984 2
18 M 1991 1992 1
19 M 1991 1992 1

Fig.1 Age-specific prevalence of multiple sclerosis in Monreale
in 1980 and 1991

Table 4 Average annual incidence rates of multiple sclerosis in
Monreale (1 January 1981–31 December 1991)

Age Population Cases Incidence
(years) (person-yearsa) (per 100,000)

0–24 114,878 2 1.7
25–34 41,602 1 2.4
35–44 33,280 6 18.0
45+ 85,954 0 –

Total 275,714 9 3.3

a The person-year count was calculated by taking the mean popula-
tion figure for 1981 and 1991 and multiplying by 11
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An increasing frequency of MS in Sardinia is reported
by Rosati et al. [15]. A similar increase cannot be shown
at present in Sicily. Perhaps a later follow-up study of
prevalence and incidence of MS in Monreale and other
cities in Sicily will answer the question of whether there
has been a true change in the incidence of MS on the is-
land.
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