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Prevalence; Introduction: Multiple sclerosis is a demyelinating disease that causes severe disability in
Epidemiology; younger patients. Many epidemiology studies have confirmed a variable prevalence. The objec-
Multiple sclerosis; tive of this study was to analyse the prevalence of this disease in La Rioja (Spain), using such
Spain; variables as age and sex; type of progression, initial form of the disease, EDSS and number
Incidence; of relapses; disease-modifying treatment and reasons for treatment withdrawal; personal and
La Rioja family history of cancer; and incidence and mortality.

Methods: Analysis of patients in La Rioja diagnosed with MS (according to Poser criteria or the
2005 McDonald criteria) during a 10-year period (2001-2011). Data were collected from hospital
records, multiple sclerosis associations, and personal records kept by neurologists.

Results: The MS prevalence rate in La Rioja is 65 patients/100 000 inhabitants with an incidence
rate of 3.5 cases/100000 residents per year. Relapsing-remitting MS is present in 67.6% of the
patient total. Mean age of onset is 20-29 years (range 12-70). Most EDSS scores were mostly
<2. Untreated MS cases account for 47.6% of the total, and the most commonly used therapy is
interferon. We detected four haematological tumours and seven families with multiple members
affected by MS.

Conclusions: Prevalence and incidence are similar to those found in other regions of Spain.
The average age at onset age for primary progressive MS is slightly higher than in other papers
(40-49 years). In families with multiple patients, MS may be more aggressive. Disability in these
patients remains very severe. We require more epidemiology studies with a variety of data
gathering methods to support findings for prevalence obtained in different provinces.
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Estudio epidemiolégico de la esclerosis multiple en La Rioja

Resumen

Introduccion: La esclerosis multiple (EM) es una enfermedad desmielinizante que causa gran
discapacidad en jovenes. Se han realizado mdltiples estudios epidemiologicos en los que se ha
constatado una prevalencia variable. El objetivo de este estudio era analizar la prevalencia de
esta enfermedad en La Rioja (Espana) con variables como la edad, el sexo, la forma evolutiva,
la clinica de inicio de la enfermedad, la EDSS y el nUmero de brotes, el tratamiento modificador
de la enfermedad y los motivos de su retirada, el cancer y los antecedentes familiares, y la

Métodos: Analizar los pacientes diagnosticados de EM segln los criterios de McDonald 2005
o Poser, residentes en La Rioja, durante 10 afos (2001-2011), recogidos a través del registro
hospitalario, la Asociacion de Esclerosis Mdltiple y los registros personales de los neurélogos.

Resultados: En La Rioja, existe una prevalencia de EM de 65 pacientes/100.000 habitantes y
una incidencia de 3,5 casos/100.000 habitantes-afno. El 67,6% de los pacientes presentan una
EM remitente-recurrente. La edad media de inicio es 20-29 anos (desde los 12 hasta los 70).
La puntuacion EDDS es mayoritariamente < 2. Las EM sin tratamiento suponen el 47,6% y el
tratamiento mas usado son los interferones. Hallamos 4 tumores hematoldgicos y 7 familias con

Conclusiones: La prevalencia y la incidencia son similares a las halladas en el resto de Espana.
La edad media de inicio de la forma primaria progresiva es ligeramente mayor que en otras
publicaciones (40-49 afnos). En familias con varios miembros afectados, la EM podria tener un
curso mas agresivo. La discapacidad de estos pacientes sigue siendo muy elevada. Son necesarios
mas estudios epidemioldgicos con métodos variables de recogida de datos para afianzar los

© 2013 Sociedad Espaiiola de Neurologia. Publicado por Elsevier Espafna, S.L.U. Todos los

Espana;

Incidencia;

La Rioja
incidencia y la mortalidad.
varios afectados por EM.
hallazgos obtenidos en diferentes provincias acerca de la prevalencia.
derechos reservados.

Introduction

Multiple sclerosis (MS) is an inflammatory demyelinating dis-
ease of the central nervous system characterised by focal
destruction of myelin sheaths, glial scar formation by astro-
cytes, and varying degrees of axonal damage. The aetiology
of MS remains unknown. The most widely accepted theory
is that MS manifests in genetically predisposed individuals'
under the influence of one or more unknown environmen-
tal factors, such as viral infection (Epstein—Barr virus,?
cytomegalovirus,® varicella zoster virus,* etc.), vitamin
D deficit during pregnancy (more prevalent in North-
ern countries; exposure to sunlight is thought to have a
protective effect)’, white race, and excess hygiene in indus-
trialised countries.®

MS is the most frequent cause of non-traumatic neu-
rological disability in young adults. Disease onset rarely
occurs in patients younger than 15 or older than 50 years
old. Mean age of onset ranges from 29 to 32 years in
patients with relapsing-recurrent (RR) MS, while onset of
progressive forms occurs at older ages (35-39 years). It
is well-established that incidence rates are higher among
women. Mortality due to MS is estimated at 0.7/100 000 pop-
ulation, and it is associated with a 10-year reduction in life
expectancy.’

Epidemiological studies vary greatly from region to
region, and differences can be observed even between stud-
ies conducted in the same area. This heterogeneity can
result from using different diagnostic criteria or from issues
with data collection.

The more than 30 prevalence studies that have been
conducted in Spain have yielded rates of 47.7—79/100000
population-years.®'® However, a recent study by Fernandez
et al.," carried out in Malaga using the capture-recapture
method, obtained a significantly higher prevalence rate of
125 patients/100000 population. Regarding incidence, fig-
ures between 2.2 and 5.3 cases/100000 population have
been calculated in the last 10 years. The mean value for
mortality was 0.35 cases/ 100000 population-years.

Since no studies of MS prevalence have been carried out
in La Rioja, we present the first epidemiological study of
that entity in our region. In our study we have considered the
following aspects: mortality rate, the influence of latitude
according to Kurzke,? the possible influence of other factors
on prevalence (as in the case of the infectious vector in
the Orkney Islands?"?2), and recent statistical shifts. These
changes refer to the recent increase in incidence that can be
attributed to better diagnostic methods (MRI) and possibly
to environmental factors, and the increase in prevalence?’
arising from the longer life expectancy of these patients.?

Objectives
Main objective

— Establish MS prevalence in the region of La Rioja as of
30 September 2011 using the 2005 McDonald criteria,?
or the Poser criteria’® in cases in which conventional MRI
could not be performed.
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Secondary objectives

— Determine the incidence and mortality rates of patients
with MS in La Rioja during the 10-year period between 1
October 2001 and 30 September 2011.

— Examine the characteristics associated with the disease
in our patients: progression, age and clinical picture at
symptom onset, mean level of disability determined by
the EDSS, mean annual relapse rate in RRMS, comple-
mentary diagnostic tests carried out, specific treatment
(immunomodulatory drugs and immunosuppressants),
reasons for changing treatment, and family history of MS.

Design, material, and methods
Place of study

— LaRioja. This region of northern Spain covers a total area
of 5045 km?, and its geographical coordinates are 42°39'N
at its northernmost point and 41°55'N at its southernmost
point; longitude 1°41’'W at its eastern point and 3°08'W at
its western point.?’ Its northern area contains part of the
Ebro river valley, and its southern mountains are part of
the Iberian System. This location enjoys a Mediterranean
climate with continental climate influence. Mean yearly
temperature in the Ebro river valley is 13.5 °C, decreasing
to 6.6°C in mountainous areas.?®

Type of study

— This is a retrospective study, which includes data col-
lected between 1 October 2001 and 30 September 2011
(10 years) for subsequent analysis.

Inclusion criteria

— Population: subjects living in the region of La Rioja during
the study period.

— Patients diagnosed with MS defined according to the 2005
McDonald criteria when possible, or alternatively accord-
ing to the Poser criteria.

— Study period: 1 October 2001 to 30 September 2011.

Exclusion criteria

— Patients with MS diagnosed after 30 September 2011, or
deceased before 1 October 2001.

— Patients who met the 2010 McDonald criteria but not the
2005 McDonald criteria or the Poser criteria.

— Patients who have visited the neurology department
only sporadically without routine follow-up, or those not
residing in La Rioja region.

Data collection and analysis

We used population data published by Spain’s National
Statistics Institute as of 1 October 2011 as a reference to
determine the prevalence of MS in the region of La Rioja.?

Different sources were used to recruit sample patients,
such as the records kept by Hospital de San Pedro de Logrono
(since patients from Hospital Fundacion de Calahorra who
need treatment are referred to Logrono), our hospital’s
pharmacy department, the database kept by the Multiple
Sclerosis Association of La Rioja (ARDEM), and records from
neurology clinics in the region.

Regarding diagnostic techniques, our department pro-
vides neuroimaging (CT, 1.5 T MRI), evoked potential testing,
and optical coherence tomography. CSF oligoclonal band
screening was performed at the laboratory of Hospital de
Donostia.

The following diagnoses were reviewed: MS, clinically
isolated syndrome, optic neuritis, spastic paraparesis, and
internuclear ophthalmoplegia.

Data was processed using EPIDAT software.

Results
Prevalence

The population of La Rioja, according to data from Spain’s
National Statistics Institute for the year 2011, was 322 955
inhabitants (161582 men and 161373 women). Considering
a total of 210 MS patients as of 30 September 2011, preva-
lence amounts to 65 patients/100000 population (95% Cl,
56-74). Women accounted for 67% (141), and men, 33% of
the total (69), for a ratio of approximately 2:1. Table 1 shows
prevalence rates adjusted by age and sex.

Table 1  Prevalence per 100000 population, adjusted by age group and sex.

Age Cases Population Prevalence Both sexes Prevalence

(years) (patients/ 100000
Men Women Men Women Men Women Total cases Total population population)

0-9 0 0 16 811 15953 0 0 32764 0

10-19 1 3 14899 14236 6.71  21.07 4 29135 13.73

20-29 10 13 19550 18692 51.15  69.55 23 38242 60.14

30-39 16 34 28820 26061 55.52 130.46 50 54881 91.11

40-49 13 40 25884 24338 50.22 164.35 53 50222 105.53

50-59 14 27 21101 20162 66.35 133.91 41 41263 99.36

>60 15 24 34517 41931 43.46 57.24 39 76 448 51.01

Total 69 141 161582 161373 42.70  87.37 210 322955 65 (95% Cl, 56-74)
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Table 2 Specific incidence rate per year.

Time Annual Annual population Yearly adjusted incidence rate
incidence rate in La Rioja (cases/ 100000 population-years)

Oct. 01-Sept. 02 6 281614 2.13

Oct. 02-Sept. 03 10 287 390 3.48

Oct. 03-Sept. 04 12 293553 4.09

Oct. 04-Sept. 05 10 301084 3.32

Oct. 05-Sept. 06 14 306377 4.57

Oct. 06-Sept. 07 11 308968 3.56

Oct. 07-Sept. 08 10 317501 3.15

Oct. 08-Sept. 09 16 321702 4.97

Oct. 09-Sept. 10 10 322415 3.10

Oct. 10-Sept. 11 8 322955 2.48

Total 107 3063559 34.85

Mean for 10-year
period: 306 357

Mean of 3.5 in 10
years, 95% Cl, 2.8-4.2

Most of the patients were recruited using hospital records
and neurologists’ records (duplicate entries in many cases);
records from the pharmacy department listed approximately
half of the cases (patients on disease-modifying treatment).
ARDEM’s database also listed about half of the total (most
of whom were duplicates of the hospital records).

Incidence

Incidence of MS in our region reaches 3.5 cases/100000
population-years, with a 95% CI for range 2.8-4.2 (107
patients diagnosed in the 10 years preceding 30 September
2011). Since interyear variation was considerable, we have
included a breakdown of these values in Table 2.

Mortality

During the 10-year study period, 11 patients with MS died.
From this number, we should exclude one patient who died
of multiple myeloma when her EDSS score was still low,
as well as two patients who died of unknown causes (all
other patients presented very high EDSS scores at the time
of, and related to, their deaths). Therefore, the mortality
rate calculated for the remaining eight patients would be
0.26/100000 population (95% Cl, 0.1-0.5).

Clinical characteristics of cases included in the
prevalence calculation and other variables
analysed

— Type of MS. Most patients with this disease experience
relapses, which were consistent with RRMS in 67.6%
(142 patients), secondary progressive MS in 19% (SP, 40
patients), primary progressive MS in 9% (PP, 19 cases), and
4.3% progressive relapsing MS (PR, nine cases). RRMS usu-
ally takes a mean of 14 years to progress to SPMS (range,
1-39 years).

— Age at symptom onset. Overall, most patients with any
type of MS ranged in age between 20 and 29 years
at symptom onset (85 patients [40.5%]). The youngest
patient was a 12-year-old girl (not counting two patients

Age of onset of RR/SP MS
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Figure 1  Age at RRMS or SPMS onset. Adults between 20 and

39 years old, in their prime working ages, are the most likely to
experience onset of RRMS or SPMS.

who suffered peripheral facial paralysis in the first year
of life); the eldest patient at symptom onset was 70 years
old. Seven patients were younger than 16, accounting
for 3.3% of the total. In RRMS (including patients cur-
rently affected by SPMS), onset normally takes place in
ages ranging from 20 to 29 years (Fig. 1), while PP/PR
forms have an older age of onset, between 40 and 49
years (Fig. 2).

— Clinical signs at onset. Diagnosis is not typically estab-
lished at the time of the first symptoms, and in many
cases the patient will not see a neurologist for several

Age of onset of PP/PR MS
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Figure 2  Age at PPMS or PRMS onset. Progressive forms mainly
develop in patients aged between 40 and 49 years.
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years, especially if symptoms are mild. Initial symptoms
of RRMS or SPMS vary, and infratentorial signs are slightly
dominant, with lower percentages of impairment at other
localisations: optic tracts (35 patients, 19.2%), supraten-
torial region (39 patients, 21.4%), brainstem (51 patients,
28%), spinal cord (53 patients, 29.1%), and unknown (4
patients, 2.2%).

— EDSS at last visit. According to the usual scale measuring
disability status, 46.8% of the patients present minimal
impairment (98 patients with an EDSS score <2 [Fig. 3]).
In contrast, 16.7% are highly dependent and unable to
walk (35 patients with an EDSS score > 7.5).

— Relapses per year. Most patients with RRMS suffer 0 to 2
relapses per year (Fig. 4).

Complementary tests

— MRI. An MRI scan was not performed for 3 of the 210
patients assessed here.

<1 1to2 2t03 3to4 4t05 5t06

E No. of relapses per year

Figure 4 Percentage of relapses per year. Most of the patients
present a limited number of relapses, but there are also types of
MS that display a high inflammatory activity (18% of all patients
have 2-6 relapses per year).

EDSS. Half of the patients present a high percentage of disability (45% have an EDSS score > 3).

— CSF. A CSF study (whether a partial study or a complete
study including oligoclonal bands [OCB] and immunology
study [IS]) was conducted in 143 patients; results were
abnormal in 108 patients or 75.5% of the total, with nor-
mal results in 35 (24.5% of the requested CSF studies).

Of the 108 patients showing pathological CSF results, 47
underwent a partial study only: 31 tested positive for OCB
and 16 had positive results on the IS. In contrast, both studies
were conducted in 61 patients: 39 showed abnormalities on
both tests, 15 yielded a positive OCB with a negative IS, and
seven showed negative OCB with a positive IS.

Six patients underwent a biochemistry study only (cases
with long-standing MS). The OCB screen found negative
results in 10 patients, while IS delivered negative results in
11 patients, and OCB and IS were negative in eight patients.
Therefore, 35 patients showed normal results.

Specific treatments

Approximately half of the patients (47.6%, 100 patients)
were not given any disease-modifying treatments (Table 3).

Of the patients in the RRMS group, 71.9% were treated
with IFN (64 in total: 50 with IFN-B 1a and 14 with IFN
1b), 19.1% were treated with glatiramer acetate (GA, 17
cases), 4.5% with natalizumab (NTZ, four cases), 2.2% with
azathioprine (AZA, 2), and 2.2% with rituximab (RTX, 2,
but one is receiving that treatment for chronic lymphocytic
leukaemia).

Most of the 40 patients with SPMS were not taking any
specific treatment for MS (28, 70%); however, 12 patients
(30%) were treated at some point with immunomodulatory
or immunosuppressant drugs: NTZ (2), AZA (3), IFN-B 1b (3),
IFN-B 1a 22 pg SC (1), and GA (3).

It is also common for patients with PPMS or PRMS to
remain untreated, but we should explain that treatment
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MS-modifying treatments.

Table 3

NTZ AZA RTX MITX METX End Tx No Tx

IFN-B 1b

IFN-B 1a
448 SC
14(6.7%)

IFN-31alM  GA

IFN-B 1a
22 g SC
19.(9.1%)

99 (47.4%)
52 (36.9%)
28 (70%)

0

1(0.5%)

0

2 (1%)

11(5.3%)

7 (3.3%)

18 (8.6%)
14.(9.9%)

20 (9.6%)

18 (8.6%)

All MS

2 (1.4%)
0
0

2 (1.4%)
3(7.5%)
6 (21.4%)

4(2.8%)
2 (5%)

14(9.9%)
0

17 (12.1%)
3(7.5%)

18 (12.8%)

18 (12.8%)
1(2.5%)

0

RR
SP

3(7.5%)
1(3.6%)

0

19 (67.9%)

0

1(3.6%)

1(3.6%)

PP/PR

with AZA (in six cases), IFN (1), NTZ (1), and mitoxantrone
(MITX, 1) is occasionally prescribed due to erroneous diag-
nosis of the MS subtype or to a very aggressive progression
(nine out of 28 patients, 32.1%).

Methotrexate (METX) is no longer administered (however,
11 of our patients had used it in the first few years of the
21st century). At that time, fingolimod was not yet fully
authorised (it was requested for some cases due to intol-
erance to other drugs, pharmacophobia of non-oral routes,
etc.). A total of six patients required treatment with MITX
in the last 2 years of the study. We should mention that no
stem cell studies or experimental treatment trials are being
performed.

Most relevant motives for changing MS-modifying
treatment

Among these patients attended in La Rioja during this
10-year period, the main reasons for changing or even with-
drawing medications were clinical exacerbation, adverse
effects (cutaneous necrosis caused by injections, severe flu-
like syndrome), and pregnancy. We only observed one case
of acute hypertransaminasaemia caused by METX, severe
thrombocytopenia caused by AZA, and a case of normo-
cytic/normochromic anaemia in the context of treatment
with IFN-B 1a 22 ug SC that required multiple transfusions.

Cancer in MS patients

We studied all tumours discovered during the 10-year study
period. Four of our patients presented haematological can-
cer: one had very aggressive and eventually fatal multiple
myeloma, and the remaining three developed chronic lym-
phocytic leukaemia. Other patients developed breast cancer
(2), undifferentiated carcinoma (cavum lymphoepithelioma,
1), adenosquamous carcinoma of the lung (1), bladder can-
cer (1), and colon cancer (1) (Table 4). Cancer prevalence
among our MS patients at the end of the study was 3.33%
(with seven surviving oncology patients).

Family history of MS

We identified seven families in which multiple individuals
were affected. Two families have three affected members,
consisting of the mother and two children (two daughters in
one case, and a son and a daughter in the other); progres-
sion was strikingly aggressive in both families. We found two
affected siblings in three families (a family with two sons
and two families with two daughters with MS). In another
family, the affected members were a girl and a cousin on
her father’s side; and in the last family, a nephew and his
aunt.

Discussion

If we compare our data to the recent review article by
De Sa, ‘‘Epidemiology of multiple sclerosis in Portugal and
Spain’’,*® we observe that the prevalence in La Rioja (65
cases/100000 population) is similar to rates published in
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Table 4 Cancer and MS.

Affected patients in

Sex (M/F) and age at diagnosis

MS-modifying treatment

La Rioja (10 years) (years)
Multiple myeloma 1/210 (deceased) F 35 Yes 1 year with IFN-3
1a 22 pg
Chronic 3/210 M 67 Yes 5 years with AZA
lymphocytic M 62 Yes 7 years with IFN-3
leukaemia 1a IM
F 58 Yes 16 years with
IFN-B 1b
Breast cancer 2/146 F 61 No —
F 40 No —
Cavum carcinoma 1/210 F 21 Yes 3 years with IFN-B
1b
Adenosquamous 1/210 (deceased) M 62 Yes 9 years with METX
carcinoma of
the lung®
Bladder cancer?® 1/210 (deceased) M 60 Yes 7 years with METX
Colon carcinoma 1/210 (deceased) F 75 Yes 19 years with AZA
Total 10 Cancers in nine 2 M/7F, 8/10 with
patients in 10 years, median of 61 previous
seven patients alive years treatment,
(210) median of 7
years

@ Same patient.

recent years. However, we should highlight the study by
Fernandez et al." showing a high prevalence rate of 125
cases/100000 population in Malaga province obtained by
the capture-recapture method. This points to a need for
further studies in other Spanish regions, using data col-
lection methods other than those drawing from traditional
databases. These studies would determine whether discrep-
ancies between regions are due to faulty data collection or
to the different characteristics that could affect MS (genetic
basis, infections, etc.). Despite not having contacted pri-
mary care doctors or nursing home doctors, we were able
to collect a significant number of cases using different
databases (central hospital records, ARDEM, hospital phar-
macy department, and neurologists’ records), resulting in a
study with good reliability.

Our study revealed differences in MS progression times
between patients listed in different databases. Most
patients with long-term MS were obtained from the ARDEM
database, while recently diagnosed patients with low lev-
els of disability were recruited from hospital records. The
absence of long-term patients in the hospital records could
be due to lack of follow-up.

Incidence rate (3.5 cases/100000 population-years) and
the mortality rate (0.26 cases/ 100000 population) are sim-
ilar to those published in other articles.??

We also found relevant differences in age at onset,
with mean ages in the 20-29 year range for RRMS vs
the 40-49 year range for the primary (initially progres-
sive) types. In our study, mean age of onset in this latter
group is slightly higher than in other series. The percent-
age of children and adolescents affected (up to age 16)
was 3.3%, which coincides with that reported by other
articles.’’

There is no predominant clinical pattern during the first
relapse, although infratentorial impairment is slightly more
frequent.

Regarding complementary tests, MRI studies are currently
requested on a systematic basis, as is OCB screening in CSF.
However, MS diagnosis was based on myelography findings,
some years ago, and this explains why some patients did not
undergo MRI studies.

The most frequently used treatments in La Rioja are
interferons, in more than 70%. However, we should not
overlook that almost half of the patients with MS remain
untreated for different reasons, such as not needing treat-
ment, being at a very advanced stage of the disease, or
having a subtype for which there is no indicated treat-
ment. We do not know the impact of immunomodulatory
or immunosuppressant drugs on disability or survival, since,
IFN, the first disease-modifying drug, was first marketed in
1993,3 which is a short time interval for a long-term dis-
ease. In fact, the degree of disability of MS patients today,
as measured on the EDSS, remains very high (almost 17% of
the patients are very disabled).

Regarding iatrogenic issues, first-line drugs present
very few severe adverse effects, and their safety profile
is therefore considered adequate. The studies published
to date® state that there is no relationship between
taking immunomodulatory treatment and developing can-
cer. Although finding three cases of chronic lymphocytic
leukaemia out of our 210 patients is surprising, and so
is the fact that medication for MS was used by most
patients with cancer, our limited number of patients does
not enable us to obtain conclusive results. The French study
by Lebrun et al.*#3 mentions finding both cancer and MS in
1.75% of their patients, while in La Rioja this rate reaches
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3.33%. Furthermore, the French researchers report malig-
nant leukaemia/lymphoma type tumours in 5.9%, compared
to 42.86% in patients from La Rioja (considering current
prevalence and the bias inherent to using a very reduced
sample).

The contribution of a genetic component seems obvious
given the number of families with multiple patients and the
aggressiveness of the disease affecting some of them.

Our study limitations include being a retrospective study,
the possibility of having missed patients who presented
clinical signs during the study period but were not for-
mally diagnosed until a later date, and not using the 2010
McDonald criteria, which would have resulted in a delayed
diagnosis for some patients. Another limitation was the pos-
sibility of missing any severely ill patients who do not make
scheduled visits to neurology departments.

Therefore, prevalence and incidence rates of MS in the
region of La Rioja are in line with the mean values obtained
by studies conducted in other Spanish regions. However,
new studies in other Spanish provinces will be needed for
a precise calculation of the prevalence rate in Spain. These
studies should use a variety of data collection methods to
reinforce the validity of results.

Conflicts of interest

The authors have no conflicts of interest to declare.

References

1. International Multiple Sclerosis Genetics Consortium, Wellcome
Trust Case Control Consortium 2, Sawcer S, Hellenthal G, Pirinen
M, Spencer CC, Patsopoulos NA, Moutsianas L, et al. Genetic
risk and a primary role for cell-mediated immune mechanisms
in multiple sclerosis. Nature. 2011;476:214—9.

2. Lucas RM, Hughes AM, Lay ML, Ponsonby AL, Dwyer DE, Taylor
BV, et al. Epstein-Barr virus and multiple sclerosis. J Neurol
Neurosurg Psychiatry. 2011;82:1142—8.

3. Sanadgol N, Ramroodi N, Ahmadi GA, Komijani M, Moghtaderi
A, Bouzari M, et al. Prevalence of cytomegalovirus infection
and its role in total immunoglobulin pattern in Iranian patients
with different subtypes of multiple sclerosis. New Microbiol.
2011;34:263—74.

4. CoronaT, Flores J. Herpes zoster and multiple sclerosis. J Infect
Dis. 2011;204:188—92.

5. Munger KL, Zhang SM, O’Reilly E, Hernan MA, Olek MJ, Willett
WC, et al. Vitamin D intake and incidence of multiple sclerosis.
Neurology. 2004;62:60—5.

6. Conradi S, Malzahn U, Schrater F, Paul F, Quill S, Spruth E, et al.
Environment factors in early childhood are associated with mul-
tiple sclerosis: a case—control study. BMC Neurol. 2011;11:123.

7. Lublin FD, Miller AE. Esclerosis multiple y otras enfermedades
inflamatorias desmielinizantes del sistema nervioso central. In:
Bradley WG, editor. Neurologia clinica. 5.2 ed. Barcelona: Else-
vier; 2010. p. 1595—626.

8. Kurtzke JF, Heltberg A. Multiple sclerosis in the Faroe Islands:
an epitome. J Clin Epidemiol. 2001;54:1—22.

9. Pina MA, Ara JR, Modrego PJ, Morales F, Capablo JL. Preva-
lence of multiple sclerosis in the sanitary district of Calatayud
Northern Spain: is Spain a zone of high risk for this disease?
Neuroepidemiology. 1998;17:258—64.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

. Benito-Ledn J, Martin E, Vela L, Villar ME, Felgueroso B, Marrero

C, et al. Mlltiple sclerosis in Mostoles Central Spain. Acta Neurol
Scand. 1998;98:238—42.

. Mallada J, Matias J, Martin R, Lopez JM, Camacho JM, Beltran I,

et al. Prevalencia de la esclerosis mUltiple en el area sanitaria
de Alcoi. Rev Neurol. 2000;30:1131—4.

. Bufill E, Blesa R, Galan I, Dean G. Prevalence of multiple sclero-

sis in the region of Osona, Catalonia, northern Spain. J Neurol
Neurosurg Psychiatry. 1995;58:577—81.

. Uria DF, Calatayud MT, Virgala P, Diaz A, Chamizo C, Dean G. Mul-

tiple sclerosis in Gijon health district Asturias, northern Spain.
Acta Neurol Scand. 1997;96:375—9.

. Aladro Y, Alemany MJ, Pérez-Vieitez MC, Amela R, Conde M,

Reyes MP, et al. Prevalence and incidence of multiple sclero-
sis in Las Palmas, Canary Islands, Spain. Neuroepidemiology.
2005;24(1-2):70-5.

. Modrego PJ, Pina MA. Trends in prevalence and incidence

of multiple sclerosis in Bajo Aragdén, Spain. J Neurol Sci.
2003;216:89—-93.

. Fernandez O, Luque G, San Roman C, Bravo M, Dean G. The

prevalence of multiple sclerosis in the sanitary district of Velez
Malaga, Southern Spain. Neurology. 1994;44:425—9.

. Fernandez O, Rodriguez A. Epidemiologia de la esclerosis multi-

ple. In: Villoslada P, editor. Esclerosis multiple. Barcelona:
Marge Médica Books; 2010. p. 191—202.

. Uria DF, Abad P, Calatayud MT, Virgala P, Diaz A, Chamizo C, et al.

Multiple sclerosis in Gijon health district, Asturias, Northern
Spain. Acta Neurol Scand. 1997;96:375—9.

. Fernandez O, Fernandez V, Guerrero M, Ledn A, Lopez Madrona

J, Alonso A, et al. Multiple sclerosis prevalence in Malaga South-
ern Spain estimated by capture—recapture method. Mult Scler.
2012;18:372—6.

Kurtzke JF. Geographic distribution of multiple sclerosis: an
update with special reference to Europe and the Mediterranean
region. Acta Neurol Scand. 1980;62:65—80.

Koch-Henriksen N, S@rensen PS. The changing demographic
pattern of multiple sclerosis epidemiology. Lancet. 2010;9:
520-32.

Poser CM. Viking voyages: the origin of multiple sclero-
sis? An essay in medical history. Acta Neurol Scand Suppl.
1995;161:11-22.

Otero-Romero S, Roura P, Sola J, Altimiras J, Sastre-Garriga J,
Nos C, et al. Increase in the prevalence of multiple sclerosis
over a 17-year period in Osona, Catalonia, Spain. Mult Scler.
2013;19:245-8.

Benito-Ledn J. Are the prevalence and incidence of multiple
sclerosis changing? Neuroepidemiology. 2011;36:148—9.
Polman CH, Reingold SC, Edan G, Filippi M, Hartung HP, Kappos
L, et al. Diagnostic criteria for multiple sclerosis: 2005 revisions
to the «McDonald criteria». Ann Neurol. 2005;58:840—6.

Poser CM, Paty DW, Scheinberg L, McDonald WI, Davis FA, Ebers
GC, et al. New diagnostic criteria for multiple sclerosis: guide-
lines for research protocols. Ann Neurol. 1983;13:227—31.
Instituto de Estadistica de La Rioja; 2011. Available from:
http://www.larioja.org/upload/documents/506179_Territorio
RecursosNaturales.pdf?idtab=439145, http://www.larioja.org/
upload/documents/506493_Climatologia.pdf?idtab=439145
[accessed 23.10.11].

Agencia estatal de Meterologia; 2011. Available from: http://
www.aemet.es/es/elclima/datosclimatologicos/
valoresclimatologicos?l=9170&k=rio [accessed 23.10.11].
Padron municipal segun Instituto Nacional de Estadistica; 2011.
Available from: http://www.ine.es [accessed 20.10.11].

De Sa J. Epidemiologia de la esclerosis multiple en Portugal y
Espana. Rev Neurol. 2010;51:387—-92.

Etemadifar M, Nasr-Esfahani AH, Khodabandehlou R, Maghzi AH.
Childhood-onset multiple sclerosis: report of 82 patients from
Isfahan, Iran. Arch Iran Med. 2007;10:152—6.


http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0180
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0185
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0190
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0195
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0200
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0205
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0210
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0215
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0220
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0225
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0230
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0235
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0240
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0245
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0250
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0255
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0260
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0265
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0270
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0275
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0280
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0285
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0290
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0295
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0300
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0305
http://www.larioja.org/upload/documents/506179_TerritorioRecursosNaturales.pdf?idtab=439145
http://www.larioja.org/upload/documents/506179_TerritorioRecursosNaturales.pdf?idtab=439145
http://www.larioja.org/upload/documents/506493_Climatologia.pdf?idtab=439145
http://www.larioja.org/upload/documents/506493_Climatologia.pdf?idtab=439145
http://www.aemet.es/es/elclima/datosclimatologicos/valoresclimatologicos?l=9170&k=rio
http://www.aemet.es/es/elclima/datosclimatologicos/valoresclimatologicos?l=9170&k=rio
http://www.aemet.es/es/elclima/datosclimatologicos/valoresclimatologicos?l=9170&k=rio
http://www.ine.es/
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0325
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330

560

M. Bartulos Iglesias et al.

32. Compston A. Treatment and management of multiple sclero-
sis. In: McAlpine’s, editor. Multiple sclerosis. London: Churchill
Livinstone; 1998. p. 437—-98.

33. Bahmanyar S, Montgomery SM, Hillert J, Ekbom A, Olsson T.
Cancer risk among patients with multiple sclerosis and their
parents. Neurology. 2009;72:1170—7.

34, Lebrun C, Vermersch P, Brassat D, Defer G, Rumbach L,
Clavelou P, et al. Cancer and multiple sclerosis in the

35.

era of disease-modifying treatments. J Neurol. 2011;258:
1304—11.

Lebrun C, Debouverie M, Vermersch P, Clavelou P, Rumbach L,
de Seze J, et al. Cancer risk and impact of disease-modifying
treatments in patients with multiple sclerosis. Mult Scler.
2008;14:399—405.


http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0330
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0335
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0340
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0345
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350
http://refhub.elsevier.com/S2173-5808(15)00144-3/sbref0350

	Epidemiological study of multiple sclerosis in La Rioja
	Introduction
	Objectives
	Main objective
	Secondary objectives

	Design, material, and methods
	Place of study
	Type of study
	Inclusion criteria
	Exclusion criteria
	Data collection and analysis

	Results
	Prevalence
	Incidence
	Mortality
	Clinical characteristics of cases included in the prevalence calculation and other variables analysed
	Complementary tests
	Specific treatments
	Most relevant motives for changing MS-modifying treatment
	Cancer in MS patients
	Family history of MS

	Discussion
	Conflicts of interest
	References


