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ABSTRACT
Background. Multiple sclerosis (MS) has a variable clinical and pathological course and pace, which eventually
turns over years of that progression into a major source of disability especially among young adults.
The regional incidence and prevalence data course are of utmost interest (i.e they tend to be higher in Europe
within the last decade) mirroring diagnosis improvement, earlier and better treatment choices and an improved
physio-pathological insight as shown by most recent studies. (1)
The incidence and prevalence data tend to be higher in Europe within the last decade and are explained by diagnosis improvement and earlier and better treatment solutions for the patients mirrored by most recent studies. (1)
The objective of the present study is to assess data available concerning the prevalence of multiple sclerosis in
Romania and in Central and Southeastern Europe in a regional view.
Material and method. A literature search has been performed in PubMed, DIMDI, Web of Science, and Google
Scholar to retrieve population based studies in Central and Eastern Europe and epidemiological reviews through
years 1960-2015. We searched the term “MS” combined with one of the following: “epidemiology” or “incidence” or
“prevalence”. We also did a manual search of reference list of the relevant articles.
Results. 38 studies met the inclusion criteria and were analyzed. The epidemiologic data available for Central and
Eastern Europe during the period 1960-2015 support the heterogeneity both of this region’s resident population
and of the studies design, making any global data assessment difficult, with a questionable reliability, therefore
justifying a newer reappraisal.
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INTRODUCTION
Multiple sclerosis (MS) is a chronic immune
mediated demyelinating disease with a neurodegenerative component and unknown etiology. Development of this disease is associated with multiple factors which include genetic factors (involving
predominantly the Caucasians, focusing over certain communities), environmental factors (the
North South gradient, vitamin D deficiency), infectious agents (as Epstein-Barr and infectious mononucleosis) and autoimmune conditions association
(2,3) Multiple sclerosis (MS) represents the most
common cause of disability in young adults through
the world and almost half of them are in Europe (1).
Epidemiologic studies conducted in several European countries revealed regions with prevalence
as high as 252/105 in region of Binzer, Sweden

(1994) to values of 15/105 in Garcia, Spain (1989),
reasoning in favor of latitude gradient theory (1).
Migration and heterogeneity of European population determines steep transitions from lower to very
high epidemiologic indices over limited areas as in
Sicily (4) compared with Palermo, Italy (1,5).
The prevalence data also reveals West to East
gradient with higher prevalence and incidence rate
in UK 203/100,000 respectively 9,64/105(6) per
year and lower values toward East in countries as
Albania and Romania where prevalence is around
19,6-25/100,000 (7,8). We have focused in a geographical space, which frames Romanian borders
and analyzed the data concerning prevalence
changing estimates since 1960 to 2015 for this area
versus similar available data from the neighboring
countries.
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MATERIAL AND METHOD
Screening and eligibility criteria
We have selected the studies conducted in the
South Central European countries: Poland, the Czech
Republic, Hungary, Romania, Moldova, Bulgaria
Slovakia, Croatia, Serbia, Bosnia Herzegovina,
Montenegro, Macedonia, Albania, the Ukraine and
Belarus, the western part of the Russian federation.
We have removed the duplicate records and assessed the abstracts with respect to primary focus
on prevalence and incidence of MS in selected
countries. We have reviewed the full articles representative for our analysis and centralised the results. We used the PRISMA flow Diagram for reviewed literature (9) in Table 1.
Data extraction and statistical analysis
We have recorded the following data: the study
period, location, diagnostic criteria, number of patients, female/male ratio, average age of the study

TABLE 1

population incidence and prevalence estimates, if
data were available.

RESULTS
We retrieved from PubMed, DIMDI and Google
Scholar 1,928 respectively, 306 studies and epidemiological reviews (cohorts, case-control, crosssectional studies and case-series in which prevalence, incidence of MS data were provided). 38
studies were selected after considering the title and
abstract as satisfying the selection criteria. They
were classified by the period and the diagnostic criteria used to ascertain the cases in three periods
1960-1985 (Allison and Millar or Bauer criteria);
1986-2004 (Poser criteria) and 2005-2015 (MacDonald criteria.)
The most constant epidemiologic parameter that
appears through the papers was prevalence, which
summarized several factors that impacted the accuracy of information. For the first fifteen years of
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GRAPHIC 1. Evolution of crude prevalence data in Poland, Czech Republic, Slovakia,
and Hungary

MS epidemiologic studies, the major discrepancies
resulted from inaccurate diagnosis, ascertainment
difficulties of the cases and short survival time (10).
Poland, Czech and Slovakia, Hungary (Graphic 1)
The prevalence of MS in Poland during 19651981 has been evaluated mostly in the north central
region, were based mainly on hospital records, and
included Poznan, Bydgoszcz and Krosno and
ranged from 24 to 65 with a tendency to decrease
from 52 to 45 in Poznan area from 1965 till 1981,
probably due to a better ascertainment of cases
(11). The lowest values of 24/100,000 were retrieved in Pruskow in 1960 (12).
The prevalence documented in the following
studies sustained the increasing number of diagnosed patients as well as the longer duration of the
disease. In 1995 in the province of Szczecin –
Northwest Poland, prevalence was calculated at
110,54/100,000 (13); the studies of 2005 data retrieved varied from 45-95/100,000 and the last survey inclusion criteria was definite MS according to
McDonald criteria and restricted the evaluated patients to those living in Szczecin area (14,15).
We have found five studies regarding Hungarian
prevalence and incidence of multiple sclerosis. The
earliest data indicate a prevalence of 18/100,000
(16-21) in Budapest and surrounding areas, in
1960, based on hospital records (16). The frequen-

cy of MS cases increased as indicated by prevalence results from the following studies, in Baranya
County, 1983 – 37/100,000 and in Fejer County,
1992 69/100,000 mainly, based on hospital diagnostic data (17). The epidemiologic study published in
1997 in the region of Szeged, South Hungary,
pointed to a medium to high prevalence indices of
65/100,000 on the prevalence day 1/12/1996. The
incidence of MS new cases through 1993-1996 was
7/100,000. It was in line with prevalence frequencies from the higher risk group countries of North
Europe (17). The subsequent epidemiological survey conducted in the Szeged region, 1999 evidenced a prevalence of 62/100,000 and an incidence of 5.5/100,000, confirming the previously
obtained data (18).
For Czech Republic and Slovakia, the early epidemiologic data are represented by four studies
conducted through 1959-1978 and indicating prevalence which range from 53-82/100,000, the highest values being found in Prague (19). In 1984, the
prevalence of MS was 71/100,000 and followed an
increasing tendency towards 89/100,000 in three
districts of Bohemian area (20).
Croatia, Slovenia, Bosnia and Herzegovina,
Yugoslavia, Bulgaria, Albania, and Greece
(Graphic 2)
Croatia is a country with consistent prevalence
and incidence of MS data gathered by several stud-

GRAPHIC 2. Evolution of crude prevalence data in Croatia, Slovenia, Bosnia and Herzegovina, Yugoslavia, Bulgaria, Albania, and Greece
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ies conducted through 1969-1980 in the following
areas: Rijeka, Gorski Kotar, Bol, Split, Zagreb, Istria – and revealed prevalence numbers ranging
from 5 to 84/100,000, with the lowest value in Bol,
Split and the Highest in Rijeka. (21)
The higher prevalence estimates (144-152/
100,000) evidenced in Gorski Kotar region, demonstrates an increase trend in data collected by Sepcic in 2001, Peterlin in 2006 and Perkovic in 2010
(22,23) in both Croatian and Yugoslavian zone.
The data about Bosnia Herzegovina has been
mainly ascertained in 2003 and 2006 by two descriptive epidemiological studies, which situate the
country in the area of moderate risk of multiple
sclerosis. The prevalence values obtained are 25.15/
100,000 in 2003 and 30.99/100,000 in 2006 and
support the increasing number of multiple sclerosis
cases (24,25). MacDonald’s criteria were used for
both studies for the selection of the patients.
Bulgaria is considered a country with low/moderate risk of multiple sclerosis as surveys run by
Milanov in 1994 and then 1998 evidenced a crude
prevalence of 39.1 – 19.08 – 38/100,000 in Trojan,
Sofia and Samokov areas (1,26,27). Both studies
have verified the ascertainment of cases from multiple sources – hospital and outpatient clinics and
defined the MS diagnostic criteria which were used
by Poser for both evaluations 1994 respectively,
1998. The number of MS patient was calculated by
sex and by age groups. The ratio women: men was
provided attaining values of 1.4:1 respectively
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1.9:1 in Sofia region (26,27). Another strength
point of the study was evaluation of ethnic rural vs.
urban Gypsies population evidencing the ethnic
differences between Roma and non Roma population in terms of prevalence: 10.8 in Samokov region (rural) and 19.08 in Sofia (urban area) (1).
Evolution of prevalence of multiple sclerosis
cases in North and West region of Greece has been
assessed by Milonas in 1984 and Piperidou in 1999,
recording a prevalence rate of 29.5 respectively
38.9/100,000 (28,29). This classifies Greece in the
medium frequency zone.
MS prevalence in Albania is represented by the
study of multiple sclerosis patients from Kosovo in
the period between 2003-2012, indicating a rate of
19.6/100,000 prevalence and an incidence rate of
0.95/1,000,000/year (30).
Western Russia, Ukraine, Estonia, Moldavia
(Graphic 3)
Data collected from Russia during different time
frames and different zones, evidence a moderate
risk zone for MS, the highest prevalence of 20,4
and 29/100,000 being documented in 1995 in “Pricarpathie region” (a region in western Ukraine )
and respectively, in 1987 in South Amur region
(31).
In Estonia the prevalence data for native Estonians (55/100,000 inhabitants), 29/100,000 inhabitants for the Russian population, and 42/100,000 for

GRAPHIC 3. Evolution of crude prevalence data in Western Russia, Ukraine, Estonia,
Moldavia, Romania
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the other nationalities qualified this country within
the “Fennoscandian zone” (the South-Western of
Finland, the North-Eastern Sweden and Western
Norway), as a region of high prevalence rates –
ranging between 87 to 104/100,000 inhabitants for
multiple sclerosis (32-35)
A MS Moldavian population survey has been
led in 2012 by Marcoci et al., and evidenced a crude
prevalence of 21/100,000 with a women: man ratio
of 1.7: 1 (36). The study fulfills the quality criteria
concerning diagnostic inclusion criteria, MS population characterization, age adjusted prevalence
and incidence estimates, women to men ratio.
Romania
The studies led by Verdes in Bucharest in 1978
and Morariu in Transylvania in 1974 evidenced
prevalence rates of 46.4 in Bucharest area and 22.1
for Transylvania respectively. (37,38) These data
are not concordant with the expected geographical
North latitude distribution of MS cases across Europe, nevertheless the Transylvanian estimates remain similar within the following epidemiologic
evaluations done by Becus and Balasa for Mures
County. (8)
Data obtained point out to a prevalence of
26.1/100,000 for Mures county in 2006, evidencing
a slight increase of the cases frequency. (39)

DISCUSSIONS
This review has focused on prevalence data
gathered from studies and epidemiological survey
that inquired frequency of MS across Central and
South Eastern Europe between 1960 and 2015. We
consider 3 successive time frames within the
searched period due to the diagnostic criteria used
to document the disease.
All major epidemiologic surveys carried in the
first period 1960-1985 had the disadvantage of using a broader spectrum of diagnosis criteria (Allison and Millar or Bauer criteria), which overestimated the prevalence data. The European
distribution of MS is described as containing areas
of prevalence: low < 5/100,000, medium – ranging
from 5-29/100,000, and high – above 30/100,000
(40). This highest prevalence zone was found between 45-65 grades north latitude for Europe, followed by the medium prevalence zone around 40
grades North latitude, while the area around 35
grades North latitude was considered a low prevalence zone i.e.– south Europe and Mediterranean
zone.

The studies that document MS cases through
1985 to 2000 used Poser criteria for case diagnosis
and inclusion and many of the data obtained from
this period displayed a slight decrease of the epidemiologic parameters. The studies are highly heterogeneous, and the need of a unifying concept in design of the study develops. Epidemiologic data
represent the key information to untangle the etiology and pathology of MS. The geographic theory
was unsustainable by latitude and prevalence factors only, the influence of the genetic and environment component pointing towards associated risk
factors (2).
Over this period of time several studies have
been conducted in some of European countries,
with refined and improved case documentation. Poland, Czech Republic and Croatia were better
ranked among the countries we have concentrated
on, but unlikely some of the Western and North Europe countries (Norway, Sweden, Denmark) they
fail to offer MS prevalence and incidence data at a
national level. Most of the studies involved small
areas and/or communities that were followed up
over repeated periods of time by different methods
(1,10,32).
The third period uses Mc Donalds criteria for
case inclusion and defines the aim to communicate
epidemiologic parameters in a standardized way
for the incidence and prevalence to alleviate the
comparison among studies (41). As a result the
quality of the studies improved and the surveys
evaluated, as a step further in the approach, also the
genetic side of the disease’s epidemiology. This
aim is mainly achieved by initiating and completing national multiple sclerosis registries (42).
The Romanian published studies were performed according to each period’s requirements for
data assessment, in an attempt to be as thoroughly
as possible using various MS parameters. The study
conducted by Verdes in 1978 across Bucharest area
and the one led by Morariu in 1974 in Transylvania
were considered as B level of evidence by Kurtze
in an epidemiological review conducted in 1975,
nevertheless due to the paucity of data concerning
the rest of the Romanian territory our country data
remains to “considerable question” at the time.
(42,43).
The study conducted by Becus in 1994 in Mures
County was included and ranked as 4/7 quality
standards points in a 2013 Kingwell thorough review about European incidence and prevalence of
multiple sclerosis (1).
Apart of this data the initiation of the national
MS registry (a recent ongoing project of the Roma-
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nian Neurological Society) is an important initiative meant to standardize epidemiological data appraisal of MS in our country in order to make them
reliable and useful.
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