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Multiple sclerosis prevalence study
The comparison of 3 coastal cities, located in the black
sea and mediterranean regions of Turkey
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Abstract
The prevalence of multiple sclerosis (MS) has significantly increased all over the world. Recent studies have shown that Turkey has
quite a high prevalence. The aim of this study is to estimate prevalence in the Mediterranean and Black Sea regions of Turkey and to
compare the results.
This study was designed as a door to door survey in 3 cities. One is located in theMediterranean region (South), 2 are located in the

Black Sea region (North). A previous validated form was used for screening in the field. The patients were examined first in the field,
then in the regional health facility. McDonald criteria were used for the diagnosis.
In total, 26 patients were diagnosed with MS. The prevalence was found to be 18.6/100,000 in Artvin (Black Sea region), 55.5/

100,000 in Ordu, (Black Sea region), 52.00/100,000 in Gazipaşa (Mediterranean region). The female/male ratio was 2.25.
This study is the first prevalence study which was conducted in the Mediterranean City (South) of Turkey. The prevalence rate was

found to be higher than expected in the Mediterranean city of Gazipaşa. The results showed that the prevalence varies from region to
region. Latitude difference was not observed.

Abbreviations: EDSS= Expanded Disability Status Scale, GDP= gross domestic product, MRI= magnetic resonance imaging,
MS= multiple sclerosis, RRMS= relapsing remitting multiple sclerosis, SPMS= secondary progressive multiple sclerosis.
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1. Introduction

Multiple sclerosis (MS) is an autoimmune disease of the central
nervous system characterized by inflammatory demyelinating
and secondary axonal degeneration.[1] It is estimated that more
than 2 million people live with MS worldwide.[2]

Epidemiologic studies about the distribution of MS in a range
of populations could help uncover new environmental and racial
clues about this disease.
The incidence and prevalence of MS vary in different

geographical areas and populations. However, the exact preva-
lence and geographical distribution of MS still remains uncer-
tain.[3–6] Previously, Turkey was considered to have a low

prevalence of MS.[7] Recent studies from Turkey (Istanbul,
Kandıra, Geyve, Erbaa, Kars, Karabük, and Akçakoca) suggest
prevalence of 41.1 to 101.4 per 100,000 population.[8–11] These
recently conducted studies highlight that Turkey now has a high
prevalence rate. MS prevalence in Turkey is shown in supplemen-
tary file table, http://links.lww.com/MD/C570. The 6 studies were
carried out in northern regions of Turkey. There is no prevalence
study in the southern region. The location of cities which were
studied is shown in supplementaryfilefigure, http://links.lww.com/
MD/C571. The 3 cities were also chosen due to having a
homogenous Turkish population and low migration rate.
The purpose of the study was to evaluate and compare the

prevalence rate of 2 regions which have a high latitude difference.

2. Materials and methods

This study was carried out as a descriptive, cross-sectional and
door-to-door study. The study was approved by the Local Ethics
Committee of the Dr Lütfi Kırdar Kartal Training and Research
Hospital. Permissionwas also granted by the local administration
of Artvin, Gazipaşa and Ordu. Approval Numbers: (B.10.0.
ISM.4.08.03.00-20-4036) (B.100ISM.4520400/730-08.2929)

2.1. The Characteristics of the cities
2.1.1. Gazipaşa.Gazipaşa is a coastal city by theMediterranean
Sea which is located between 36.17° north latitude and 32.18° east
longitude. It is located 180 km away fromAntalya. Gazipaşa has a
typicallyMediterranean climate; in summer it is hot and dry and in
winter it is mild and rainy. Based on the 2012 population census,
the population of Gazipaşa was 22,332. Themigration rate to and
from Gazipaşa is low. Although it is a Mediterranean city, the
shoreline does not allow for touristic activities because of its
geographical features. The population of the city is stemmed from
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theKarakeçili branchofO�guz (Turks).Thepopulationof this town
consists of homogenous Turks. The income source of the
population is glasshouse agriculture of vegetables and fruit.
Agricultural workers admit that they use a high number of
pesticides while cultivating their crops. The mean gross domestic
product (GDP) per capita inGazipaşawasUS$13,626 in 2012.[12]

2.1.2. Artvin. Artvin is located between 41.10° North latitude
and 41.49°east longitude. It has a typically Black Sea climate. The
temperature is generally mild during the summer while the winter
months bring snow and rain. Based on the 2012 population
census, the population was 25,771 and it is homogeneously
Turkish. There is no immigration occurring into the city but there
is a huge number of out-migration to big cities. There are no
industrial plants that could harm the environment. The mean
GDP per capita in Artvin was US$ 9982 in 2012.[13]

2.1.3. Ordu.Ordu is located in the Black Sea region, which is on
40° north latitude and 37° east longitude. Summers are cool, while
the winters are mild with rain and snow at the higher regions.
According to the 2012 census, the population of the city centrewas
147.913. The homogenous Turkish population is routed in the
Çepni Branch of Oguz. The income sources of the population are
agriculture and beekeeping. There is also a hydroelectric plant that
produces about 200 million kW-h per year. The mean GDP per
capita in Ordu was US$ 13,626 in 2012.[14]

Age distributions of cities and general Turkish populations are
shown in Figure 1.

2.2. Screening forms

Validated screening forms previously prepared and used in our study
conducted at Maltepe, Istanbul in 2002, were used.[8] The
questionnaire consists of 2 sections containing 26 questions. Section
1, assessed knowledge onMS,while section 2 coveredMS symptoms.
The questions enquired about current and past symptoms including
motor and sensory dysfunction, walking ability, sphincter control,
sleep, balance disturbances, ataxia, depression, increased fatigability,
and memory disturbances. Surveyors were given practical training.
The interviewerswerebriefedon theprocedure includingwhichdoors
to knock on, what to do if no one is home, interventions method and
how to ask the questiones and fill the form in.

2.3. Establishment of the neuroepidemiological field teams
and the study procedure

Four teams consisting of 6 persons (a neurology assistant, a nurse,
and 4 surveyors) were put together to collect reliable and precise
information together with an initial diagnosis. The team received a
2 day theoretical and practical training by the neurologist and
public health specialist. The team visits took place between 08:30
am and 04:00 pm on both weekdays and the weekend. The
Gazipaşa study was made between April and May 2012, Artvin
study was made on May to June 2012 and Ordu study was made
between November- December 2012. All doors were knocked on
and residents were interviewed. If children and the elderly could
not answer the questions, a familymemberwas interviewed in their
place. If no onewas home, the teamsmoved on to the next address.
The same home was revisited the following days. The field study
lasted around 6 weeks for each city.

2.4. The field study

Phase 1: For the adults and children who were able to cooperate,
the questions were asked directly and the questionnaires were

filled in. For those who could not cooperate, the questions were
asked to the people accompanying them. If a person answered
affirmatively to 1 or more of the questions in the section about
MS symptoms, the neurology assistant in the team examined the
persons.
Phase 2: The patients who had been provisionally diagnosed with
demyelinating disease,MS, optic neuritis or paraplegia during the
field visits by the field teams were called to the hospital to be
examined by an experienced neurologist. Those unable to come
were visited and examined in their homes.

2.5. Informed consent

Verbal consent was obtained from all individuals during the
screening survey. Adequate time was given to participants to
consider participation.

2.6. Sample size calculation
2.6.1. Gazipaşa. The population of Gazipaşa was 22,332. We
calculated the sample size with a confidence level of 99% and an
error margin of 0.01%. Totally, 13,451 of the targeted
population were screened. Every 2 of 3 houses were visited in
each street.

2.6.2. Artvin. The population was 25,771. We calculated the
sample size with a confidence level of 99% and an error margin of
0.01%. Totally, 16,116 of the targeted populationwere screened.
Every 2 of 3 houses were visited in each street.

2.6.3. Ordu. The population of the city centre was 147.913. We
calculated the sample size with a confidence level of 95% and an
error margin of 0.5%. Totally, 28,800 of the targeted population
were screened. Every fifth house was visited in each street.

2.6.4. Diagnosis. At the completion of the screening, all
participants suspected to have MS were examined by the
neurologist. Previous laboratory results and magnetic resonance
imaging (MRI) images were re-examined. All findings were
recorded, any further investigation including immunological
screening andMRI was carried out a nearby hospital. McDonald
diagnostic criteria for the diagnosis of MS was used.[15] The
Kurtzke’s Expanded Disability Status Scale (EDSS) was used to
evaluate the status of neurological disability.[16]

2.7. Statistical methods

The SPSS 11.5 (version 11.5, SPSS Inc., Chicago, IL) was used for
the calculation of frequency distributions and percentages. All
the data used in analyses had normal distribution, thus we used
parametricmethods. TheMinitab-16, statistics software (version
16, SPSS Inc.), was used for calculating the Poisson confidence
intervals.

3. Results

3.1. Gazipaşa

In total, 13,451 people were visited. Practically no one (37
persons) refused to participate. Preliminarily, 11 patients were
suspected with MS, 7 patients were diagnosed with clinically
definitive MS according to the McDonald Criteria 2010. Others
were diagnosed with primary lateral sclerosis, dementia and
migraine. The female-male ratio was found to be 1.3. A total of
6 patients had relapsing-remitting multiple sclerosis (RRMS) and
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1 patient had secondary progressive multiple sclerosis (SPMS).
The average age of the patients was 39.7 ± 9.9. The mean onset
age of the disease was 31.6±10.4. Themean EDSS of the patients
was found to be 4.0±1.5. Also, the mean duration of the disease
was 8.1±4.6 years. The MS prevalence was found to be 52.0 per
100,000 of the total population. It was found to be 46.8/100,000
after age standardization.

3.2. Artvin

A total of 16,116 people were screened. Practically no one (51
persons) refused to participate. 9 people who were suspected of

having MS were later neurologically examined and radiological
and laboratory findings were checked by our team. 3 patients
were diagnosed with clinically definitive MS. Others were
diagnosed with optic neuritis, cervical radiculopathy, panic
disorder and essential tremor. All MS patients were diagnosed
before the study, all were female, but 1 of them was RRMS and 1
was SPMS. The mean age of the patients was 42.7±2.3 and the
mean age of MS onset was found to be 25.7±10.7. The mean
EDSS of the patients was 3.2±2.2. The average duration of the
disease was 17±9.6 years. The prevalence of MS was 18.6
per 100,000 in Artvin and it was 17.1/100,000 after age
standardization.
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Figure 1. Age distributions of cities and general Turkish populations.
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3.3. Ordu

We intended to cover about one-fifth (28800) of the total
population (147,913). Practically no one (94 persons) refused to
participate. 21 people who were suspected as having MS, were
neurologically examined and their laboratory and radiological
findings were also checked. 16 patients who were diagnosed with
clinically definitive MS were also diagnosed with MS before the
screening. Others were diagnosed with systemic lupus eryth-
ematosus, Parkinson’s disease, muscular dystrophy and radio-
logically isolated syndrome. Out of all the clinically definitive MS
patients, 10 were female and 6 were male. Female to male ratio
was 1.6. In addition, 12 patients were RRMS and 4 were SPMS.
The mean age of the patients was 41.1±11. The average age at
the onset of the disease was found as 34.6±12.7 and the mean
duration of the disease was found as 6.81±5.6 years. Also, the
mean EDSS was found to be 2.8±1.6.
One female patient was diagnosed with systemic lupus

erythematosus by her rheumatologist a year ago. Two male
patients had Parkinson’s disease and 1 male patient was
diagnosed with muscular dystrophy. A female patient who had
headaches had normal neurological findings. The brain MRI was
performed in the local hospital and demyelinating lesions were
found. She was diagnosed with radiologically isolated syndrome
by our team. The prevalence of MS was found to be 55.5 per
100,000. After age standardization, it was found to be 52.0/
100,000.

3.4. Summation

In the 3 areas where we conducted our survey, 26 patients were
diagnosed with clinically definite MS. The mean age of the
patients was 40.3±10 years. 18 of these patients were female and
8 were male. The female/male ratio was 2.25. The clinical course
of the disease was RRMS in 19 and SPMS in 7 cases. The mean
onset of the disease was 31.6±12 years. The mean duration of
the disease was 8.7±6.3 years. The mean EDSS of the patients
was 3.2±1.7. No patients had a family history of MS.
All patients had cranial MRI, which supported the diagnosis.

The cerebrospinal fluid (CSF) analyzed was examined in 12
patients and oligoclonal band was positive for 7 of them. Visual-
evoked potentials had been undertaken on 9 of the patients, and
only 4 patients had prolonged p100 latency. The demographical
and clinical characteristics of the patients are shown in Table 1.
The initial symptoms of the patients are shown in Table 2.

4. Discussion

This study estimated the prevalence rate of 2 cities in the Black
Sea region and 1 coastal city in the Mediterranean region. Until

now, there has been no estimated prevalence of MS in the
Mediterranean region of Turkey. The results are surprising. The
prevalence in Artvin was found to be 18.6/100,000 and the
prevalence in Ordu was found to be 55.5/100,000. The 2 are
located on the Black Sea Coast. The prevalence of Gazipaşa was
52.0/100,000, which is located on the Mediterranean coast.
In the Black Sea region, 2 cities, Artvin and Ordu have similar

geographical and climatic characteristics. However, Ordu has an
almost 3 times higher prevalence of MS than Artvin. Gazipaşa
andOrdu have almost the same prevalence rate, despite 1 being in
the Black Sea region and 1 in the Mediterranean region. This
shows a discrepancy as the 2 areas have different climatic
characteristics. This discrepancy cannot be explained by
geographical, climatic, racial or methodological differences as
the study was conducted by the same team, using the same
methods and within the same Turkish population. While our
previous studies showed that the prevalence of MS in Istanbul
was 101.4/100,000, Geyve, a neighboring city at the same
latitude, showed a prevalence of 41.1/100,000.[8,9] This
demonstrates a similar discrepancy to that of Ordu and Artvin.
Many environmental factors can be considered as contributing

factors when discussing the etiology of MS. Previous studies have
shown that, in general, the more industrialized a city, the higher
the prevalence rate.[17] However, despite Ordu being a more
highly industrialized city than Gazipaşa, the prevalence rates are
very similar. The reason for this may be explained by the
pesticides and herbicides used by farmers in their greenhouses or
unknown environmental factors may also be the cause.
Greenhouse cultivation is very common and it is the main source
of income in Gazipaşa. According to farmers’ statement, they use
extensive pesticides and herbicides senselessly. The lowest
prevalence rate was found in Artvin, a city with no industrializa-
tion and a generally undisturbed natural environment. Some
studies also have shown a correlation between prevalence rates
and special types of heavy industry.[18] A study in Ordu
investigated the concentration of heavy metals in lichen samples
known to be indicator plants of pollutants, found there to be high
levels of heavy metals. This could be related to industrial, urban
pollution.[19]

Recent studies have shown that low sun exposure and low
vitamin D level associated with a high prevalence of MS.[20]

Mediterranean regions have a higher level of sun exposure than
those in the Black Sea Coast. However, the prevalence rates of
Ordu (in the Black Sea region) and Gazipaşa (in the Mediterra-
nean Sea region) are very similar and the prevalence rate of Artvin
is much lower than Gazipaşa. Another study, conducted on the
Greek Island Crete, showed that the sun exposure rate in a
control group is similar to an MS group.[21]

Table 1

Demographical and clinical characteristics of the patients.
Mean Age (years) 40.3±10
Female/Male 2.25
RRMS/SPMS 19/7
Disease onset (mean, years) 31.6±12
Disease duration (mean, years) 8.7±6.3
EDSS (mean) 3.2±1.7
OCB (+/�) 7/5
VEP (+/�) 4/5

EDSS=Expanded Disability State Scale; multiple sclerosis; OCB= oligoclonal band; RRMS= relapsing
remitting multiple sclerosis; SPMS= secondary progressive; VEP= visual evoked potantial.

Table 2

Initial symptoms of the clinically definite MS patients; number of
the patients.

Ordu Artvin Gazipaşa Total

Pyramidal 2 1 3 6
Cerebellar 1 1
Brainstem 5 1 6
Sensory 3 1 2 6
Visual 5 2 7
Autonomic
Mental

Börü et al. Medicine (2018) 97:42 Medicine

4



Furthermore, some published studies reported an association
between latitude and MS with increasing risk of MS from South
to North.[22] However, this latitude gradient was not observed in
some areas of Italy, Northern Europe, and Iran.[17,22,23] No
latitude difference was observed regarding the prevalence from
Southern to Northern Turkey.
Recent studies showed a substantial increase in MS incidence

and prevalence in Mediterranean regions and the Middle East.
Our previous studies and this study show that Turkey is a region
with a high prevalence rate which is similar to figures reported in
Western countries in the Middle East countries and Mediterra-
nean countries.[3,4,17,24]

In North Eastern Greece, a neighbor of Turkey, the prevalence
rate recorded was 111.6/100,000 in 2006.[25]

In Middle Eastern countries, limited data is available on the
prevalence rate of MS.[4] Much of it comes from hospital-based
studies. In Iran, Turkey’s neighbor, some studies reported that the
prevalence rate has increased dramatically. The national MS
prevalence rate in Iran was calculated at 54.5/100,000 in
2013.[17]

4.1. Limitations of the study

The disadvantage of the cross-sectional study is that some
patients are unwilling to discuss their health problem or they may
have forgotten any light attacks that they may have had in the
past. In addition, while identifying the onset of disease and its’
duration, recall bias may have occurred. Despite there were
scarcely any immigrants, migration could be a possible bias.
Another limitation is that other diseases that mimic MS such as
neuromyelitis optica spectrum disorder and neurodegenerative
diseases can be misdiagnosed with MS even by experts.
Furthermore, sampling technique might be inadequate to project
the entire population.

4.2. Strengths of the study

This study was carried out as a door-to-door study, compared to
other studies which used administrative records or hospital-based
methods. During the screening, there was a neurology assistant in
the field in each team at all times. Each diagnosis of MS was
confirmed by 2 different neurologists, 1 field neurologist and 1
resident neurologist. This further eliminates any potential for bias.

5. Conclusion

In summary, this is the first time that a study has been conducted
in a city on the Mediterranean Coast of Turkey. In general,
Turkey has a high prevalence rate of MS and this figure varies
from region to region as well as in the same region. Second, no
significant latitude difference was observed from southern to
northern Turkey. Further investigations are needed to confirm
these results and our recommendation is to explore especially the
southern cities of Turkey where the data is lacking.
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GazipaşaMunicipality; 2016 [cited 2016April 5]. Available from: www.
gazipasa.gov.tr.

[13] Artvin Belediyesi (TR). Online city information [Internet]. Artvin; 2016
[cited 2016 April 5]. Available from: www.artvin.gov.tr.

[14] Ordu Belediyesi (TR). Online city information [Internet]. Ordu; 2016
[cited 2016 April 5]. Available from: www.ordu.gov.tr.

[15] Polman CH, Reingold SC, Banwell B, et al. Diagnostic criteria for
multiple sclerosis: 2010 revisions to the McDonald criteria. Ann Neurol
2011;69:292–302.

[16] Kurtzke JF. Rating neurologic impairment in multiple sclerosis an
expanded disability status scale (EDSS). Neurology 1983;33:1444–52.

[17] Etemadifar M, Izadi S, Nikseresht A, et al. Estimated prevalence and
incidence of multiple sclerosis in Iran. EurNeurol 2014;72:370–4.

[18] Boström I, Landtblom AM, Lauer K. An ecological study of industry in a
high-risk region of multiple sclerosis. J NeurolSci 2011;311:50–7.

[19] Aslan A, Budak G, Tırasoglu E, et al. Determination of elements in some
lichens growing in Giresun and Ordu province (Turkey) using energy

dispersive X-ray fluorescence spectrometry. J Quant Spectrosc Radiat
Transf 2006;97:10–9.

[20] Pierrot-Deseilligny C, Souberbielle J-C. Is hypovitaminosis D one of
the environmental risk factors for multiple sclerosis. Brain 2010;133:
1869–88.

[21] Kotzamani D, Panou T, Mastorodemos V, et al. Rising incidence of
multiple sclerosis in females associated with urbanization. Neurology
2012;78:1728–35.

[22] Simpson S, Blizzard L, Otahal P, et al. Latitude is significantly associated
with the prevalence of multiple sclerosis: a meta-analysis. J Neurol
Neurosurg Psychiatry 2010;82:1132–41.

[23] Granieri E, Casetta I, Govoni V, et al. The increasing incidence and
prevalence of MS in a Sardinian province. Neurology 2000;55:842–8.

[24] Kurtzke JF. On the epidemiology of multiple sclerosis in the Middle East
and North Africa. Neuroepidemiology 2015;44:245–8.

[25] Papathanasopoulos P, Gourzoulidou E, Messinis L, et al. Prevalence and
incidence of multiple sclerosis in western Greece: a 23-year survey.
Neuroepidemiology 2008;30:167–73.

Börü et al. Medicine (2018) 97:42 Medicine

6

http://www.gazipasa.gov.tr/
http://www.gazipasa.gov.tr/
http://www.artvin.gov.tr/
http://www.ordu.gov.tr/

