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Abstract

Background: There is a striking latitudinal gradient in multiple sclerosis (MS) prevalence, but exceptions in Mediterranean Europe and northern Scandinavia, and some systematic reviews, have suggested that the gradient may be an artifact.  We sought to evaluate the association between MS prevalence and latitude by meta-regression.  

Methods & Findings:  Studies sourced from online databases, reference mining and author referral.  Prevalence estimates age-standardised to 2009 Europe population.  Analyses by random-effects meta-regression, weighted with inverse of within-study variance.  

 We included 650 prevalence estimates from 321 peer-reviewed studies; 239 could be age-standardised, 159 provided sex-specific data.  We found a significant positive association (change in prevalence per degree-latitude) between age-standardised prevalence (1.04, p<0.001) and latitude that diminished at high latitudes.  Adjustment for prevalence-year strengthened the association with latitude (2.60, p<0.001).  An inverse gradient in the Italian region reversed on adjustment for MS-associated HLA-DRB1 allele distributions.  Adjustment for HLA-DRB1 allele frequencies did not appreciably alter the gradient in Europe.  Adjustment for some potential sources of bias did not affect the observed associations.    
Conclusion: This, the most comprehensive review of MS prevalence to-date, has confirmed a statistically significant positive association between MS prevalence and latitude globally.  Exceptions to the gradient in the Italian region and northern Scandinavia are likely a result of genetic and behavioural-cultural variations.  The persistence of a positive gradient in Europe after adjustment for HLA-DRB1 allele frequencies strongly support a role for environmental factors which vary with latitude, the most prominent candidates being UVR/vitamin D.   

Introduction 

It has long been recognized that there is a distinct latitudinal variation in multiple sclerosis (MS) frequency, higher latitude correlating with increased prevalence, incidence and mortality rates.  Understanding the geoepidemiology of MS can be a valuable source of environmental and genetic aetiological clues.  MS geoepidemiology has thus become a major research focus, and the latitudinal gradient hypothesis a point of contention
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.   While gradients have been demonstrated in Australasia
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, Japan9, Europe10, and North America11, other studies
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 have found no association between prevalence and latitude.  Also, studies in Mediterranean Europe have found higher-than-expected prevalence for their latitudes, whilst studies in northern Scandinavia14 have found lower-than-expected prevalence.  This has led some
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 to suggest that the gradient is an artifact.

While individual studies have provided evidence, the only way to evaluate the geoepidemiology of MS is to combine findings from a number of studies and there have been few of these.  Early work by Kurtzke1 described bands of high, medium and low frequency, later revised to vary with longitude2.  However, in a 1994 review of MS epidemiology in Europe15 and a 2001 review globally3, Rosati argued that the linear gradient hypothesis was an oversimplification, pointing particularly to studies undertaken in Mediterranean Europe after 1980 which found high prevalence in a Kurtzke medium-prevalence zone1 2, and instead proposed that much of the variation in frequency was due to different genetic susceptibilities.  

The first meta-analysis of MS geoepidemiology was done by Zivadinov and colleagues in 20034, combining data from 69 prevalence and 22 incidence estimates between 1980 and 1998.  Importantly, in addition to analysing crude values, Zivadinov age-standardised prevalence, reporting a significant gradient in the crude analysis that was attenuated on age-standardisation.  The authors reported no association between latitude and incidence was found after age-standardisation however.  

In 2008, Alonso and Hérnan undertook a meta-analysis of MS incidence, including 38 age-standardised incidence estimates between 1966 and 20075.  These authors found that, in contradistinction to the findings by Zivadinov4, there was a significant association between incidence and latitude, though moderated after 1980.  

Recently, Koch-Henriksen and Sørensen6 published findings from a meta-analysis of 97 crude MS prevalence and 122 incidence estimates, reporting “modest” associations between prevalence and latitude in Western Europe and North America.  The authors found no association between incidence and latitude within Western Europe or North America.  Surprisingly, in Australasia, an archetype of the latitudinal gradient
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, the authors reported that there was no association between latitude and prevalence, nor incidence after adjusting for study prevalence-year.  
The systematic reviews of MS prevalence geoepidemiology
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, particularly that by Koch-Henriksen and Sørensen6, had some significant methodological shortcomings that may have influenced their results.  Further, in light of our own findings regarding the relationship between latitude & UV/vitamin D and MS risk16 & clinical course
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, we sought to re-evaluate the geoepidemiology of MS prevalence using a meta-analysis study design.  
Methods

Literature search

We searched PubMed (http://www.pubmed.org), EMBASE (http://www.embase.com), and ISI Web of Knowledge (http://www.isiknowledge.com) for articles matching the keywords “multiple sclerosis AND prevalence” or “multiple sclerosis AND epidemiology”.  In addition, article bibliographies were screened and some authors referred us to other prevalence studies. 

Inclusion criteria

To be included, studies needed to have provided crude and/or age-specific prevalence-estimates with definition of the study area, source population and study period. Where this information was not reported, this information was sought from the study authors. The majority of scientific articles were published in English, but also included were articles written in Latin and Cyrillic-based alphabets.  Articles were translated by the first author or using online translation software (http://translate.google.com). 

Data-collection

The following information was abstracted from the study reports: study area, the study prevalence-year or final year of a period-prevalence study, the diagnostic criteria used, the source and study populations, and the crude and/or age-specific prevalence data.  

HLA analysis

HLA-DRB1 allele frequencies for Europe were obtained from the online database http://www.allelefrequencies.net19, or individual publications. 

Statistical analysis

Crude prevalence 

Crude prevalence was calculated as the number of prevalent cases ascertained in each study divided by the number of persons in the study population. Where the population size was not reported and was not available from local statistical sources, it was approximated from the reported prevalence-estimates and the reported number of cases. The variance of each prevalence-estimate was calculated using standard methods20.

Age-standardisation 

Where age-specific data were available, age-standardised prevalence was calculated by the direct method20 using each of three standard populations: 2009 World, 2009 Australia and 2009 Europe21.  We found no meaningful differences using the different standard populations, and only those for the 2009 Europe population are reported. The variance of each age-standardised prevalence-estimate was calculated using standard methods20.

Transformation and study weighting

The prevalence-estimates were transformed if necessary to reduce heteroskedasticity for regression analyses22.  For example, age-standardised prevalence-estimates were analysed on a logarithmic scale. Each prevalence-estimate was weighted by the inverse of its variance, with the variance of transformed estimates approximated using the Delta method.

Meta-regression

Heterogeneity  

There was considerable between-study variance in the prevalence-estimates, as evidence by the REML estimate of between study variance, τ2, Cochran’s Q-statistic, the I-squared statistic.  The results for global prevalence (τ2=1.237, Q=3.1 x 108, p<0.0001, I2=100%), global prevalence with age-specific data (τ2=0.783, Q=6.3 x 107, p<0.0001, I2=100%), and age-standardised global prevalence (τ2=0.764, Q=4.1 x 105, p<0.0001, I2=99.43%) were each inconsistent with a shared common effect size.  

Because it was not reasonable to assume that all the heterogeneity could be explained by model covariates, random-effects meta-regression models were fitted using STATA/SE for Windows (Version 10.1; StataCorp LP College Station, TX USA).

Adjustment for covariates
Covariates were specified a priori, in keeping with our hypothesis that prevalence varies with latitude.  Other covariates included prevalence-year, the diagnostic criteria used, and the inclusion of possible cases.  
All regression models included adjustment for prevalence-year because, on average, the prevalence-estimates increased with time.  Most models included a binary covariate for the type of diagnostic criteria used (1=Poser criteria and its variants, 2001 McDonald criteria or 2005 McDonald/Polman criteria, 0=all other diagnostic criteria or studies not specifying or not using systematic diagnostic criteria). In addition, some models included a binary covariate for inclusion of cases classified as possible MS (1=possible cases included, 0=possible cases not included). To improve fit to the data, some models included a product-term formed from the covariates for prevalence-year and diagnostic criteria, and a second product-term formed from the covariates for diagnostic criteria and possible cases. The estimates reported are those for the year 2009 and are calculated at the mean levels of the other covariates.

Time-corrected analysis

The prevalence-estimates depicted in Figure 2 for each study (the centres of the circles) are the predicted values from a regression model containing covariates for latitude and actual prevalence-year but calculated with prevalence-year set at 2009. They are estimates of the values that would have been obtained had each study been conducted in 2009. 

Segmented analysis

Examination of the data revealed that the positive association between prevalence and latitude became less pronounced at high latitudes. To accommodate this, segmented models were fitted for supra-regions (global, Western Europe and Europe overall) that non-exclusively included areas located at high latitudes. The segmented models included a covariate for latitude when fitted for latitudes less than or equal to a threshold latitude (
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), and covariates for latitude and its square when fitted for latitudes greater than the threshold. Reported in the text is the result of a test of the coefficient of the quadratic term. To estimate the threshold value, the segmented model was first estimated by weighted non-linear least squares minimisation using the PROC NLIN procedure in SAS (Version 9.2; SAS Institute Inc. Cary, NC USA). The estimated thresholds for the global model were 
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Adjustment for HLA-DRB1 

To assess the contribution of differences in population frequencies of several key MS-associated HLA-DRB1 alleles (HLA-DRB1*15, *11, *01, *03, and *14) to the latitudinal gradient within Europe, linear covariates were added for each allele. 

Latitudinal gradient by sex

Sex-specific gradients in age-standardised prevalence with latitude were estimated in a model that included a binary covariate for sex (1 = females, 0 = males) and a product-term formed from the covariates for latitude and sex. A statistical test of the coefficient of the product-term was used to compare the latitudinal gradients for males and females. Because the age-standardised prevalence-estimates had been log-transformed for analysis, this was equivalent to a test of whether the female-to-male ratio of age-standardised prevalence varied by latitude. A test of whether the female-to-male ratio of age-standardised prevalence varied by prevalence-year was conducted as a test of the coefficient of a product-term formed from the covariates for prevalence-year and sex.

Results 
Review of literature

Literature searches using the keywords “multiple sclerosis AND prevalence” or “multiple sclerosis AND epidemiology” produced 9,379 and 14,808 results respectively. Additional studies were found by searching article references and from author referrals.  A total of 365 studies, of which 321 were peer-reviewed, satisfied our inclusion criteria. Only the peer-reviewed studies were used in analyses unless otherwise specified.  This provided 650 prevalence-estimates of which 239 could be age-standardised, and 159 of these included sex-specific data.  The distribution of all prevalence estimates is depicted in Figure 1.   

Figure 1.  World map showing the distribution of all prevalence estimates included in this meta-analysis.  
Summary information about the studies is shown in Table 1. More detailed information including study area, latitude and prevalence-year, diagnostic criteria, and prevalence estimates are shown in Supplement 1.  Diagnostic criteria used in each study are outlined in Supplement 2.  Rationales for allocation of study areas to study regions are described in Supplement 3.  Data on HLA-DRB1 allele frequencies for each study area in Europe for which data could be obtained are shown in Supplement 4.

	Table 1. Regional distribution of the 321 studies and their prevalence estimates.  Numbers in parentheses include non-peer-reviewed studies.

	
	Studies
	Prevalence estimates
	Age-standardised prevalence estimates
	Sex-specific, age-standardised prevalence estimates

	Australasia
	16 (16)
	31 (31)
	27 (27)
	26 (26)

	Western Europe
	
	
	 
	

	United Kingdom & Ireland
	36 (40)
	47 (54)
	21 (24)
	21 (24)

	Scandinavia & North Atlantic
	41 (41)
	101 (102)
	41 (41)
	18 (18)

	Atlantic & Central Europe
	48 (57)
	130 (143)
	20 (20)
	18 (18)

	Italian region
	55 (59)
	66 (71)
	31 (31)
	30 (30)

	Eastern Europe
	39 (51)
	144 (184)
	48 (49)
	16 (17)

	North America
	43 (47)
	58 (62)
	30 (30) 
	13 (13)

	Latin America & Caribbean
	 2 (17)
	21 (28)
	4 (4)
	4 (4)

	Middle East & Africa*
	16 (21)
	20 (25)
	11 (12) 
	  9 (10)

	Asia & Pacific
	16 (16)
	32 (32)
	6 (6)
	4 (4)

	Total
	321 (365)
	650 (732)
	239 (244)
	159 (164)

	Australasia (including Australia and New Zealand); UK region (including the United Kingdom of Greater Britain and Northern Ireland (England, Northern Ireland, Scotland, and Wales, the Republic of Ireland, and the Orkney Islands (UK); Scandinavia & North Atlantic (including Denmark, Finland, Iceland, Norway, Sweden, the Faroe Islands (Denmark), and the Shetland Islands (UK)), Atlantic & Central Europe (including Belgium, the Czech Republic, France, Germany, the Netherlands, Portugal, Spain (continental, the Balearic Islands and the Canary Islands), and Switzerland); the Italian Region (including Peninsular and Insular Italy, San Marino, and the island-région of Corsica of France); Eastern Europe (including Albania, Bosnia-Herzegovina, Bulgaria, Croatia, Estonia, Greece, Hungary, Lithuania, Macedonia, Poland, Romania, Russia, Serbia, Ukraine, and the country formerly known as Yugoslavia); North America (including Canada and continental & insular United States of America); Latin America & the Caribbean (including Argentina, Brazil, Chile, Colombia, Ecuador, Mexico, Panama, Peru, Uruguay and the French West Antilles); the Middle East & Africa (including Iran, Iraq, Israel, Jordan, Kuwait, Libya, Malta Qatar, Saudi Arabia, South Africa, and Turkey); Asia & Pacific Islands(including Fiji, India, Japan, the People’s Republic of China, and the Republic of China (Taiwan)). * Note: The nation of Malta is allocated to the Middle East & Africa region (see Supplement 3 for rationale), however for analyses of Western Europe, Malta is included.  


Global analyses 

Prevalence was significantly (p=0.001) associated with latitude.  Restricting the analysis to prevalence-estimates that could be age-standardised attenuated the association, but it remained statistically-significant (p=0.001) including after age-standardisation (p<0.001).  On average, the prevalence-estimates increased with prevalence-year (p<0.001, data not shown).  Adjusted for prevalence-year, the strength of the association between prevalence and latitude increased in all analyses.  Further adjusting for diagnostic criteria and inclusion of possible cases slightly reduced the latitudinal gradient vis-à-vis adjustment for prevalence-year alone (Table 2).      

	Table 2. Estimated change in prevalence/100,000 per-degree-of-latitude showing the effect of adjustment for year of the study, use of systematic diagnostic criteria and inclusion of possible cases.

	
	
	
	Prevalence-estimates with age-specific data
	

	
	All crude
	Crude
	Age-standardised

	
	Slope
	(95% CI) *
	Slope
	(95% CI) *
	Slope
	(95% CI) *

	Unadjusted
	1.58
	(1.30, 1.87)†
	0.81
	(0.34, 1.28)†
	1.04
	(0.51, 1.56)†

	Adj. for prevalence-year
	3.92
	(3.15, 4.70)†
	2.64
	(1.54, 3.74)†
	2.94
	(1.74, 4.15)†

	Fully-adjusted model‡
	3.32
	(2.57, 4.07)†
	2.30
	(1.27, 3.33)†
	2.60
	(1.44, 3.77)†

	* Slope (95% CI) = change in prevalence/100,000 per-degree-of-latitude at the mean global latitude (46.1˚) (95% confidence interval)

† Statistically-significant (p<0.001)

‡ Adjusted for prevalence-year, use of systematic diagnostic criteria and inclusion of possible cases.  

Note  The model estimates of the residual variance for each age-standardised prevalence model were: 0.7636 (model without covariates), 0.7146 (model with latitude), 0.5839 (model with latitude and prevalence-year), and 0.5422 (fully-adjusted model).


Models allowing a reducing gradient at high latitudes


A model that allowed additional covariates for latitude and its square to be fitted for high latitudes provided evidence of curvature that was statistically-significant  (p<0.001) in each prevalence analysis (Figure 2).   
Figure 2. Plot of time-corrected prevalence against latitude. A) All crude prevalence-estimates; B) Crude prevalence-estimates restricted to those that could be age-standardised; C) Prevalence age-standardised to 2009 Europe population. The area of each circle is proportional to the inverse of the variance of the prevalence-estimates. 
Table 3 shows the change in prevalence per degree latitude at five latitude degree increments for each of the analysis types.  As in Table 2, the gradient is most potent when all prevalence are included; the gradient is moderated on restriction to crude prevalence with age-specific data, and enhanced on age-standardisation.  Also, similar to the trend lines in Figure 2, the gradient increases steadily with increasing latitude, reaching a peak around 55°, before changing to a significant inverse gradient above 60°.
	Table 3. Estimated change in prevalence/100,000 per-degree-of-latitude at increments of latitude.

	
	
	
	Prevalence-estimates with 
age-specific data
	

	
	                    All crude
	        Crude
	Age-standardised

	     Latitude
	Slope
	(95% CI) *
	Slope
	(95% CI) *
	Slope
	(95% CI) *

	0
	0.18
	 (0.13, 0.22)†
	
	
	
	

	5
	0.25 
	(0.20, 0.31)†
	0.47
	(0.33, 0.62)†
	0.51
	(0.36, 0.67)†

	10
	0.36
	(0.29, 0.43)†
	0.60
	(0.44, 0.77)†
	0.66
	(0.47, 0.84)†

	15
	0.51 
	(0.43, 0.60)†
	0.77
	(0.57, 0.98)†
	0.84
	(0.62, 1.06)†

	20
	0.73 
	(0.62, 0.85)†
	0.99 
	(0.74, 1.24)†
	1.07
	(0.80, 1.35)†

	25
	1.04
	(0.89, 1.20)†
	1.27
	(0.95, 1.60)†
	1.37
	(1.01, 1.73)†

	30
	1.49 
	(1.26, 1.71)†
	1.63
	(1.20, 2.07)†
	1.75
	(1.27, 2.23)†

	35
	2.12
	(1.78, 2.46)†
	2.09
	(1.48, 2.70)†
	2.24
	(1.57, 2.90)†

	40
	3.02
	(2.48, 3.56)†
	2.68
	(1.82, 3.54)†
	2.86
	(1.92, 3.80)†

	45
	4.31 
	(3.44, 5.18)†
	3.43
	(2.21, 4.65)†
	3.66
	(2.33, 4.99)†

	50
	6.14
	(4.73, 7.55)†
	4.40 
	(2.66, 6.14)†
	4.67
	(2.78, 6.56)†

	55
	9.61 
	(7.08, 12.14)†
	6.13
	(3.45, 8.81)†
	6.51
	(3.60, 9.42)†

	60
	-3.17 
	(-6.40, 0.05)
	-0.94
	(-2.82, 0.94)
	-1.15
	(-3.42, 1.13)

	65
	-12.09
	(-15.75, -8.44)†
	-7.25
	(-10.90, -3.60)†
	-7.87
	(-12.07, -3.66)†

	70
	-9.25
	(-11.59, -6.92)†
	-8.34
	(-11.21, -5.47)†
	-8.90 
	(-12.01, -5.80)†

	* Slope (95% CI) = change in prevalence/100,000 per-degree-of-latitude at the specified latitude (95% confidence interval)

† Statistically-significant (p<0.001)

All analyses adjusted for prevalence-year, use of systematic diagnostic criteria and inclusion of possible cases.  

Note: Values at 0 latitude not calculated for crude and age-standardised prevalence with age-specific data as there were no prevalence at this latitude with age-specific data.


Regional analyses
In regional analyses (Table 4, Figure 3), a statistically-significant positive gradient was found within Australasia, the UK region, Atlantic & Central Europe, North America, and Western Europe overall. A statistically-significant inverse gradient was found within the Scandinavia & North Atlantic and Italian regions.  

	Table 4. Region-specific associations between latitude and time-adjusted, age-standardised prevalence. 

	Region
	Number of age-standardised prevalence estimates
	Midpoint latitude
	Slope
	95% CI*

	Australasia
	  27
	35.51
	8.38
	(5.77, 10.98)††

	Western Europe
	114
	50.75
	8.11
	(3.85, 12.35)†

	UK region
	  21
	54.64
	19.81
	(7.11, 32.51)†

	Scandinavia & North Atlantic
	  41
	61.25
	-4.29
	(-7.59, -0.99)†

	Atlantic & Central Europe
	  20
	46.25
	2.82
	(0.42, 5.21)†

	Italian region
	  31
	41.32
	-11.59
	(-20.17, -3.02)†

	Eastern Europe
	  48
	47.24
	-0.76
	(-4.67, 3.15)

	North America
	  30
	44.06
	15.35
	(6.37, 24.32)††

	Latin America & the Caribbean
	   4
	20.76
	0.06
	(-1.56, 1.68)

	Middle East & Africa
	 11
	31.83
	1.62
	(4.26, 7.50)

	Asia & Pacific Islands
	   6
	32.94
	0.90
	(-3.24, 5.03)

	* Slope (95% CI) = change in prevalence/100,000 per degree of latitude (95% confidence interval)

† Statistically significant (p<0.05); †† Statistically significant (p<0.001)

Data for Australasia, Western Europe including the UK region, the Scandinavia & North Atlantic region, the Atlantic & Central Europe region, the Italian region, the Eastern Europe region, and Malta, North America, Latin America & the Caribbean, the Middle East & Africa region and the Asia & Pacific Islands region


Figure 3. Region-specific gradients per degree-latitude for Australasia, Western Europe, and North America.
For nations of largely European-descent (Europe, Australasia, North America, Latin America excluding the French West Antilles, and Israel), the latitudinal gradient in age-standardised prevalence was 3.97 (95% CI: 2.27, 5.66) cases/100,000 per-degree-of-latitude.  For all other nations for which we had prevalence data, here defined as non-European descent, the latitudinal gradient was -0.07 (95% CI: -1.07, 0.93) cases/100,000 per-degree-of-latitude, and the difference in trend was statistically-significant (p=0.04). 

Adjustment for HLA-DRB1 

Table 5 shows the effects of adjustment for the frequencies of several HLA-DRB1 alleles on the gradients within Europe. The significant inverse gradient in the Italian region was completely reversed on adjustment, whilst the positive gradient for Western Europe was almost unchanged and that for Europe enhanced by 33.4 percent.

	Table 5. Associations between latitude and time-adjusted age-standardised prevalence for the Italian, Western Europe and Europe regions, and with adjustment for HLA-DRB11 frequencies

	Region
	Number of age-standardised prevalence-estimates
	Slope
	95% CI*

	Italian region
	
	
	

	   All prevalence-estimates
	   31
	-11.59
	 (-20.17, -3.02)†

	   Adjusted for HLA-DRB1‡ 
	   31
	5.99
	 (-22.94, 34.91)

	Western Europe
	
	
	

	   All prevalence-estimates
	114
	9.27
	 (4.23, 14.33)††

	   Only those with HLA-DRB1 data
	  99
	7.70
	 (3.19, 12.22)††

	   Adjusted for HLA-DRB1‡
	  99
	7.97
	 (3.11, 12.84)††

	Europe
	
	
	

	   All prevalence-estimates
	162
	5.57
	 (2.34, 8.80)††

	   Only those with HLA-DRB1 data
	146
	5.03
	 (1.61, 8.46)††

	   Adjusted for HLA-DRB1‡
	146
	6.71
	 (2.43, 10.98)††

	* Slope (95% CI) = change in prevalence/100,000 per-degree-of-latitude (95% confidence interval)

† Statistically-significant (p<0.05); †† Statistically-significant (p<0.001)

‡Adjustment for HLA-DRB1 allele frequencies includes adjustment for HLA-DRB1*01, *03, *11, *14, & *15. 


Latitudinal gradient by sex

The global latitudinal gradients in age-standardised prevalence for males and females were 4.09 (95% CI: 2.80, 5.39) and 7.19 (95% CI: 4.84, 9.53) cases/100,000 per-degree-of-latitude respectively. These estimates were not statistically distinguishable (p=0.358), and hence there was not a statistically-significant change in the female/male ratio of age-standardised prevalence with latitude.  The prevalence sex ratio increased over time (data not shown), but this did not reach statistical-significance (p=0.115).  

Exclusion of serial measures

Serial measurements within one location – most commonly in high-prevalence areas of Europe, North America and Australasia – effectively re-sample the same population if closely-spaced in time.  To evaluate potential bias, we restricted the analyses to the most recent prevalence-estimates for each location, finding this made no material difference to the results (data not shown).  

Exclusion of non-systematic diagnostic criteria

Another potential source of bias was the inclusion of studies using non-systematic MS diagnostic criteria.  Excluding these studies resulted in no material changes in the estimated associations between prevalence and latitude (data not shown).

Inclusion of non-peer reviewed studies

Excluded from all analyses thus far were studies (n=47) that were not peer-reviewed. Including them made no material difference (data not shown).  

Discussion 

This is the most comprehensive meta-analysis of MS prevalence studies yet undertaken, including 650 prevalence-estimates from 321 peer-reviewed studies in 59 countries between 1923 and 2009.  We found a strong and statistically-significant latitudinal gradient for prevalence globally, which persisted on age-standardisation and was enhanced on adjustment for prevalence-year. The latitudinal gradient was observed only among nations of largely European-descent, and while the distribution of HLA-DRB1 alleles did not explain the positive gradient in Europe or Western Europe, adjustment for HLA-DRB1 allele distribution reversed the inverse gradient in the Italian region.  Similar gradients were observed for males and females and the prevalence sex ratio did not change with latitude, or over time.  

Exceptions to the gradient

European vs. non-European populations

European-descent regions were found to have a statistically-significant association between latitude and prevalence, while no association was found within regions of largely non-European-descent.  This is not unexpected, given the higher frequencies of genetic predispositions in European populations23.  Further, different neuropathologies and disease courses
 ADDIN EN.CITE 
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 suggest differential risk-profiles for disease.  

Italian region

In the Italian region, we observed a significant inverse gradient.  On adjustment for all HLA-DRB1 allele frequencies, the inverse gradient was reversed, yielding a positive gradient similar to the rest of Europe.  This suggests that the inverse gradient in the region is entirely due to the unique distribution of HLA-DRB1 alleles in this area. 

Scandinavia & North Atlantic  

Due to a paucity of data on HLA-DRB1 allele frequencies by latitude in the Scandinavia region, we were unable to evaluate their role in this region.  Populations in northern Scandinavia are a unique admixture of Swedes, Finns and Sámi26.  While none of the prevalence studies reported large proportions of low-risk groups like the Sámi in their source populations (11%
 ADDIN EN.CITE 
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 to 12%28), it may be that ancestral components from the Sámi contribute to the lower prevalence at these latitudes. 

As noted previously
 ADDIN EN.CITE 
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, a potential mediator of the inverse gradient in Scandinavia is environmental: at higher latitudes, winter UV falls below that needed for production of vitamin D
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.  However, in Scandinavia
 ADDIN EN.CITE 
31
, especially at the northern latitudes
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, dietary consumption of vitamin D far exceeds that of other European populations, particularly in winter: dietary intake in peninsular Scandinavia ranges from 6.0 to 9.9μg/day
 ADDIN EN.CITE 
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, while intake in continental Europe is lower, ranging from 2.0 to 3.3μg/day35.   Thus, despite the absence of vitamin D-generating UV, mean serum vitamin D metabolite (25(OH)D) levels remain close to 50nmol/L during winter at latitudes up to 71˚N
 ADDIN EN.CITE 
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.  This increased dietary intake of vitamin D may attenuate the effects of a major suspected driver of the latitudinal gradient, UV and vitamin D
 ADDIN EN.CITE 
16 37
, and could contribute to the region’s inverse gradient.  

HLA-DRB1 & the gradient in Europe

Importantly, our analysis showed little effect on the latitudinal gradient in Europe after adjustment for the distribution of MS-associated HLA-DRB1 allele frequencies.  This is in contradistinction to others38 who found that the distribution of HLA-DRB1 accounted for 52% of the variation in prevalence by latitude in Europe, while the UV index accounted for only 31% in univariable analysis.  In our analyses we were able to assign HLA-DRB1 allele frequencies in Europe to a much finer degree than attempted previously38, finding that adjustment for HLA-DRB1 frequencies increased the latitudinal gradient in Western Europe by 3.5% and the gradient in Europe overall by 33.4%.  These findings suggest a strong independent role for non-HLA-DRB1 factors in the gradient in Europe.  

Sex and prevalence sex ratio

All trends observed in the total were mirrored in each sex, and no significant difference by sex was observed in any of our analyses.  Similarly we found no significant change in the prevalence sex ratio across the latitudinal range, or over time.  These results differ from findings elsewhere
 ADDIN EN.CITE 
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, and may reflect differential methods6, or it may be that regional findings
 ADDIN EN.CITE 
39 40
 reflect local geoepidemiological trends that are not replicated globally.   

Strengths and improvements from previous studies

This study makes significant improvements upon previous meta-analyses by Koch-Henriksen & Sørensen6 and Zivadinov4, and preceding descriptive reviews
 ADDIN EN.CITE 
1-3
, in a number of key elements.  These methodological improvements, both in data-collection and statistical analysis, provide strong support in favour of our conclusions, and no doubt explain the differential findings from previous studies.

At the most basic, our study is more comprehensive, encompassing a broader range of studies, both geographical and temporal.  This is due to our use of multiple data sources, as well as our inclusion of studies published in languages other than English, allowing a more powerful evaluation of geographic and temporal changes in prevalence.  
Our study improves upon the work of Zivadinov4 in our use of study weighting by the inverse of study variance.  As in Figure 2 of our paper, there are a number of small outliers, particularly in the crude analysis.  If these studies are not weighted proportionate to their small size and high variance, they can potentially affect the interpretation of the associations measured.  The study by Koch-Henriksen & Sørensen6 restricted their inclusion of studies, requiring a minimum of 20 cases.  While this is one method of addressing variable study quality, this has the effect of moderating any potential gradient, since the number of cases, presuming a constant population, would decrease with decreasing latitude; removing studies with smaller prevalent cohorts would remove a greater proportion of studies at the lower extreme of latitude, biasing the results.  Rather as we have done, the use of study weighting by the inverse of study variance would address any potential differences in study quality which might co-vary with case number, while preserving the maximal study inclusiveness.  
A key feature of our study relative to most others
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 is the use of age-standardisation.  As noted by Zivadinov4, age-standardisation is requisite for studies comparing aggregate-level data from different study regions, which can have significantly different age-structures. While some have suggested that age-standardisation was unnecessary6, it made an important difference to the findings of Zivadinov4, Alonso & Hernán5, and our own. 

Our analyses were strengthened by adjustment for prevalence-year, which was significantly associated with prevalence independently of other covariates.  Importantly, we observed an association between log-transformed prevalence and latitude prior to time-adjustment, which was enhanced on simple adjustment for prevalence year, indicating that our findings are not a statistical artifact of the time-adjustment process.  Interestingly, Koch-Henriksen & Sørensen6 also find a significant association between prevalence and prevalence year, however they do not adjust their analyses of prevalence and latitude for it – doing so in our analysis significantly enhanced the magnitude and significance of the association between latitude and prevalence.  Our results show that failure to adjust for prevalence-year would underestimate the magnitude and significance of the latitudinal gradient (Table 2), particularly when the meta-analysis includes studies over a wide range of time, as was the case here.  

A novel feature of our analysis is the segmented, rather than simple linear models used to evaluate the global gradient: the prevalence gradient increased with latitude, reaching a peak around 55°, before becoming a significant inverse gradient above 60° (Figure 2, Table 3).  This reduction in the gradient at higher latitudes was also observed by Zivadinov et al4; their use of a linear trend to evaluate the significance of the global gradient may contribute to their conclusion of an attenuation after age-standardisation, rather than an enhancement as observed here.  
For our HLA-DRB1 analyses, we were able to ascribe HLA-DRB1 allele frequencies with a much greater precision than attempted previously.  Whereas previous studies38 have evaluated the relationship between prevalence, latitude and HLA-DRB1 at the national or supra-local level, we were able to assign HLA-DRB1 allele frequencies to the majority of the individual prevalence-estimates in Europe using HLA-DRB1 surveys within geographically-relevant areas.  In an area of such genetic complexity as Europe, this is critical in evaluating the role of HLA-DRB1 in the latitudinal gradient. 

Study weakness

Several weaknesses of this study need to be borne in mind.  Firstly, the analyses are based on prevalence-estimates made in different study centres with varying degrees of case-ascertainment and different study procedures.  We did not attempt to grade and select studies for inclusion based on perceived study quality, because to do so requires objective information that is rarely fully-reported in MS prevalence studies.  Instead, we attempted to take some of the known factors into account in analyses; however, we accept that it is not possible to do so completely.  

We were not able to remove all residual between-study variance using information available to use on pre-specified covariates.  This residual variance was most pronounced at the global level; however, in regional analyses (data not shown) the covariates were successful in explaining a much larger part of the between-study variance.  This added to confidence that the association of MS prevalence with model covariates – including latitude – is truly reflective of causal factors that correlate with latitude, most particularly environmental factors like UV/vitamin D.  

There are potential sources of bias in our own study procedures, including selection bias from inclusion of serially-measured prevalence-estimates at the same location or exclusion of non-peer-reviewed studies, and measurement bias from including studies making use of non-systematic diagnostic criteria.  However, none of these factors had a material impact on our findings.  

A further issue is that of publication bias.  We have attempted to address publication bias by drawing our studies from a broad a range of sources, and including studies published in languages other than English, as well as including non-peer-reviewed studies in a sub-analysis.  Publication bias on the part of the individual study authors is less of a concern than in some other study types, because prevalence studies are necessarily less prone to publication bias by virtue of the absence of a “null finding”.  Furthermore, if authors do not pursue publication of findings that are not in marked contrast with previously reported estimates for their area, the published estimates nevertheless capture the regional variance and the non-published findings would not materially change our conclusions.

Conclusion

We here present the largest and most comprehensive study of MS prevalence yet done, finding a significant positive association between latitude and prevalence at the global level, as well as in most regions of European-descent.  Our findings are inconsistent with preceding reviews of MS prevalence
 ADDIN EN.CITE 
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, but in harmony with a methodologically similar meta-analysis of MS incidence5. Our findings do not concur with all of the conclusions of previous meta analyses
 ADDIN EN.CITE 
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 ; however we feel that the differences are accounted for by the improved methodologies as described. We feel that the inclusiveness and methodological improvements, particularly age standardization and time adjustment, indicate that these findings are more representative of the current geoepidemiology of MS than previous studies.  38European exceptions to the gradient in the Scandinavia & North Atlantic and Italian regions are explicable by behavioural-cultural and genetic factors that vary geographically within these regions.  In contradistinction to work elsewhere, HLA-DRB1 variation does not account for the majority of the gradient in Europe, suggesting a greater role for environmental factors that vary by latitude, most prominently UV and vitamin D.  No doubt genetic and environmental factors interact to manifest in the variation in MS prevalence observed, but there are insufficient data available on the distribution of HLA-DRB1 alleles to quantify the proportions precisely.  The information gleaned from this demonstration of the existence of a latitudinal gradient for MS prevalence will further the understanding of factors leading to MS and, potentially, help lead to its resolution.    
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Supplement 1 

Table S1. Data for each prevalence study, including study area and latitude, prevalence year, diagnostic criteria used, and crude and age-standardised prevalence data for total and by sex.  Studies sorted by region, latitude and prevalence-year.  Shaded rows correspond to study sub-populations; only rows in white were used in current analysis.  † Includes possible cases 
	
	
	
	
	
	
	Prevalence

	
	
	
	
	
	
	Total
	Males
	Females

	Study area
	Year
	Latitude
	Diagnostic criteria
	Peer Rev.
	Cases/

Population
	Crude
	Euro-Std
	Crude
	Euro-Std
	Crude
	Euro-Std

	Australasia
	
	
	
	
	
	
	
	
	
	
	

	North Queensland
, 


Commonwealth of Australia41
	1981
	16.75
	Rose42
	Yes
	48†/

433,052
	11.08
	15.45
	6.23
	9.04
	16.31
	21.40

	Northern Territory, 

Commonwealth of Australia:

   Europeans only43
	1960
	18.50
	Phys-diag
	Yes
	2†/

21,053
	9.50
	
	
	
	
	

	State of Queensland, 

Commonwealth of Australia43
	1960
	19.50
	WFN44
	Yes
	128†/
1,406,593
	9.10
	
	
	
	
	

	South Queensland
, 

Commonwealth of Australia41
	1981
	26.25
	Rose42
	Yes
	356†/

1,699,677
	20.95
	26.17
	12.69
	16.00
	29.07
	35.64

	Rural Western Australia, 

Commonwealth of Australia45
	1964
	30.92
	Allison & Millar46
	Yes
	39†/
261,904
	14.89
	15.65
	7.95
	9.05
	22.66
	21.79

	Perth, WA,  

Commonwealth of Australia
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	1961
	31.95
	Allison & Millar46
	Yes
	83†/
420,133
	19.76
	22.99
	12.68
	14.83
	26.51
	30.58

	Perth, WA, 

Commonwealth of Australia7
	1981
	31.95
	Rose42
	Yes
	264†/

898,918
	29.37
	37.12
	15.36
	20.47
	42.98
	52.61

	State of South Australia, 

Commonwealth of Australia48
	1961
	32.03
	Allison & Millar46
	Yes
	351†/

988,732
	35.50
	
	
	
	
	

	State of South Australia, 

Commonwealth of Australia

   UK-born only48
	1961
	32.03
	Allison & Millar46
	Yes
	30†/

78,786
	38.08
	
	
	
	
	

	State of South Australia, 

Commonwealth of Australia

   Continental Europe-born only48
	1961
	32.03
	Allison & Millar46
	Yes
	17/

97,000
	17.53
	
	
	
	
	

	State of South Australia, 

Commonwealth of Australia49
	1981
	32.03
	Rose42
	Yes
	378†/
1,285,714
	29.40
	37.09
	17.80
	22.67
	40.80
	50.51

	State of New South Wales, 

Commonwealth of Australia49
	1981
	32.83
	Rose42
	Yes
	1,907†/
5,126,344
	37.20
	44.24
	22.60
	27.27
	51.60
	60.04

	Newcastle, NSW, 

Commonwealth of Australia47
	1961
	32.92
	Allison & Millar46
	Yes
	28†/
142,574
	19.64
	20.61
	18.30
	19.56
	20.97
	21.59

	Newcastle, NSW, 

Commonwealth of Australia7
	1981
	32.92
	Rose42
	Yes
	51†/
135,177
	37.73
	42.83
	25.55
	29.19
	49.54
	55.52

	Newcastle, NSW, 

Commonwealth of Australia50
	1996
	32.92
	Rose42
	Yes
	79†/
133,672
	59.10
	68.63
	33.70
	37.14
	83.70
	97.93

	Australian Capital Territory, 

Commonwealth of Australia51
	1996
	35.30
	Rose42
	Yes
	176†/
308,025
	57.14
	63.00
	32.21
	36.19
	82.46
	87.95

	Northland/Auckland census region,

New Zealand8 52
	2006
	35.85
	Polman
53
	Yes
	819/

1,452,162
	56.40
	66.05
	27.41
	31.15
	83.95
	98.52

	Bay of Plenty, 

New Zealand54
	2001
	37.50
	Chancellor
54
	Yes
	86/

171,147
	50.25
	54.53
	19.28
	21.29
	79.42
	85.45

	Bay of Plenty/Waikato/Gisborne 

census region, 

New Zealand8 52
	2006
	37.89
	Polmanc53
	Yes
	334/

684,582
	48.79
	54.49
	27.22
	30.42
	69.38
	76.90

	Waikato region, 

New Zealand55
	1981
	37.97
	Alter
56 57
	Yes
	65/

275,424
	23.60
	31.96
	12.90
	17.47
	34.40
	45.45

	Manawatu-Wanganui/Tarnaki/

Hawkes Bay census region, 

New Zealand8 52
	2006
	39.52
	Polmanc53
	Yes
	279/

474,330
	58.82
	64.74
	25.51
	27.80
	90.51
	99.11

	Wellington, 

New Zealand58
	1968
	41.29
	Hornabook58
	Yes
	139/

296,156
	46.93
	61.23
	27.64
	35.61
	66.29
	85.08

	Wellington, 

New Zealand
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	1983
	41.29
	McDonald & Halliday61
	Yes
	237†/

341,454
	69.41
	
	
	
	
	

	Wellington, 

New Zealand:

   Europeans only59
	1983
	41.29
	McDonald & Halliday61
	Yes
	235†/

293,287
	80.13
	
	
	
	
	

	Tasman/Nelson/Marlborough/

Wellington census region, 

New Zealand8 52
	2006
	41.58
	Polmanc53
	Yes
	505/

579,033
	87.21
	96.50
	46.49
	50.70
	125.83
	139.12

	West Coast/Canterbury census region, 

New Zealand8 52
	2006
	42.26
	Polmanc53
	Yes
	598/

553,158
	108.11
	116.11
	57.65
	60.95
	156.43
	167.43

	Hobart, TAS, 

Commonwealth of Australia47
	1961
	42.88
	Allison & Millar46
	Yes
	37†/
115,932
	31.92
	41.92
	19.18
	23.22
	44.37
	59.31

	Hobart, TAS, 

Commonwealth of Australia7
	1981
	42.88
	Rose42
	Yes
	125†/

168,361
	74.25
	92.84
	51.98
	62.22
	95.75
	121.34

	Hobart, TAS, 

Commonwealth of Australia62
	2001
	42.88
	Poser63
	Yes
	229/

207,401
	110.41
	119.13
	72.79
	78.23
	146.83
	157.19

	Hobart, TAS, 

Commonwealth of Australia62
	2009
	42.88
	McDonald
64
	Yes
	265/

218,016
	121.55
	121.93
	66.85
	65.74
	174.75
	174.22

	Christchurch, 

New Zealand65
	1971
	43.53
	Allison & Millar46
	Yes
	116†/

278,368
	41.67
	53.72
	
	
	
	

	Southland/Otago census region, 

New Zealand55
	1981
	45.88
	Alter56 57
	Yes
	195/

284,672
	68.50
	88.41
	33.80
	43.48
	103.00
	130.22

	Southland/Otago census region, 

New Zealand8 52
	2006
	46.15
	Polmanc53
	Yes
	382/

284,679
	134.19
	147.28
	68.61
	72.41
	197.56
	216.95

	United Kingdom of Great Britain & Northern Ireland and Republic of Ireland
	

	Bailiwick of Guernsey, 

UK66

	1991
	49.50
	Poser63
	Yes
	45/

61,164
	73.57
	
	
	
	
	

	Bailiwick of Jersey, 

UK66
	1991
	49.50
	Poser63
	Yes
	84/

84,082
	99.90
	
	
	
	
	

	Brighton & Mid-Downs Health Districts, 

England, UK67
	1991
	50.08
	Poser63
	Yes
	665/

596,594
	111.00
	124.23
	66.00
	74.29
	154.00
	170.70

	Cornwall, 

England, UK68
	1958
	50.30
	Allison & Millar46
	Yes
	214/

339,144
	63.10
	
	
	
	
	

	Devon, 

England, UK69
	2001
	50.70
	McDonaldf64
	Yes
	325/
371,900
	87.39
	90.96
	49.61
	51.17
	123.36
	127.98

	Southampton/

Southwest Hampshire Health Authority, 

England,  UK70
	1987
	50.90
	Allison & Millar46/

Poser63
	Yes
	411†/
417,000
	99.00
	109.74
	64.00
	72.28
	132.00
	144.59

	Sutton borough, South London, 

England, UK71
	1985
	51.33
	Allison & Millar46
	Yes
	195†/
169,565
	115.00
	124.53
	74.20
	80.15
	152.00
	165.82

	Cardiff unitary authority, 

Wales,  UK
 ADDIN EN.CITE 
72-74

	1985
	51.50
	Allison & Millar46/

Poser63
	Yes
	380/

376,718
	101.10
	113.40
	65.40
	75.66
	133.20
	148.52

	Cardiff unitary authority, 

Wales, UK72
	2005
	51.50
	Poser25/

McDonaldf26

	Yes
	620/

424,633
	146.00
	163.57
	89.10
	99.27
	198.20
	223.39

	South Glamorgan County, 

Wales,  UK35

	1985
	51.67
	Poser25

	Yes
	441†/
376,718
	117.00
	131.76
	79.60
	91.94
	150.60
	168.80

	England & Wales, UK37 38

	1991
	52.06
	Phys-diag
	No
	3,677/

3,618,690
	101.61
	112.23
	63.60
	67.12
	136.90
	154.20

	South Cambridgeshire, 

England, UK39

	1993
	52.19
	Poser25

	Yes
	441/

289,500
	152.33
	175.23
	80.61
	93.27
	223.52
	251.50

	Cambridge Health District, 

England, UK40

	1990
	52.38
	Poser25

	Yes
	374†/
288,410
	130.00
	147.03
	75.00
	84.26
	184.00
	205.43

	Suffolk County, 

England, UK41

	1988
	52.43
	Allison & Millar6

	Yes
	62†/

31,379
	197.58
	
	
	
	
	

	North Cambridgeshire, 

England, UK42

	1993
	52.58
	Poser25

	Yes
	449/

379,425
	118.34
	136.79
	76.26
	86.68
	159.22
	183.42

	County Wexford, 

Republic of Ireland
 ADDIN EN.CITE 
43 44

	2001
	52.77
	Poser25

	Yes
	126/

104,391
	120.70
	148.28
	88.00
	107.92
	154.00
	185.85

	County Wexford

Republic of Ireland
 ADDIN EN.CITE 
45 46

	2006
	52.77
	Polmanc15

	No
	329/

113,347
	290.26
	
	
	
	
	

	Bradford, 

England, UK47

	2008
	52.80
	McDonaldf26

	Yes
	334/

388,512
	334.00
	
	
	
	
	

	Bradford, 

England, UK:

    Non-South Asians (Whites)47

	2008
	52.80
	McDonaldf26

	Yes
	297/

265,179
	112.00
	
	
	
	
	

	Bradford, 

England, UK:

    South Asians47

	2008
	52.80
	McDonaldf26

	Yes
	37/

123,333
	30.00
	
	
	
	
	

	Carlisle, 

England, UK

48


	1961
	52.89
	Poskanzer49

	Yes
	57†/
71,072
	80.20
	
	56.00
	
	104.90
	

	Bassetlaw Health District, 

England, UK
 ADDIN EN.CITE 
50 51

	1988
	53.00
	Phys-diag
	Yes
	98/

100,000
	98.00
	
	
	
	
	

	County South Dublin

Republic of Ireland
 ADDIN EN.CITE 
45 46

	2006
	53.26
	Polmanc15

	No
	130/

101,721
	127.80
	
	
	
	
	

	Republic of Ireland52

	1971
	53.43
	Phys-diag
	Yes
	1,951/

2,669,217
	73.09
	96.13
	61.19
	80.95
	85.10
	110.25

	
	
	
	
	
	
	
	
	
	
	
	

	Rochdale, Manchester, 

England, UK53

	1989
	53.62
	Allison & Millar6
/

Poser25

	Yes
	254†/
207,600
	122.35
	147.62
	83.33
	98.01
	165.23
	193.78

	Leeds Health Authority, 

England, UK54

	1996
	53.80
	Poser25

	Yes
	617/

734,524
	84.00
	
	
	
	
	

	Leeds Health Authority, 

England, UK55

	1999
	53.80
	Poser25

	Yes
	680/

728,832
	93.30
	
	
	
	
	

	Isle of Man, UK56

	2007
	54.26
	Phys-diag
	No
	114/

80,058
	142.40
	143.12
	83.50
	80.53
	199.83
	201.37

	Northeast Ireland, 

Republic of Ireland57

	2004
	54.58
	Poser25
/

McDonaldf26

	Yes
	370/

160,451
	230.60
	251.80
	157.00
	168.94
	300.80
	328.91

	Durham County, 

Scotland, UK49

	1958
	54.70
	Poskanzer49

	Yes
	615†/

1,497,000
	41.08
	
	
	
	
	

	County Donegal, 

Republic of Ireland43

	2001
	54.92
	Poser25

	Yes
	240/

130,011
	184.60
	226.01
	85.00
	106.89
	282.00
	336.85

	County Donegal

Republic of Ireland
 ADDIN EN.CITE 
45 46

	2006
	54.92
	Polmanc15

	No
	173/

119,442
	144.84
	
	
	
	
	

	Northern Ireland, UK6

	1953
	55.00
	Allison & Millar6

	Yes
	700†/
1,370,709
	51.07
	59.88
	0.00
	56.48
	0.00
	63.05

	Northern Ireland, UK58

	1986
	55.00
	Phys-diag
	No
	118/

86,131
	137.00
	
	
	
	
	

	Northern Ireland, UK59

	1996
	55.00
	Poser25

	Yes
	254/

151,011
	168.20
	202.66
	104.10
	129.02
	229.90
	271.17

	Northumberland County,

Scotland, UK49

	1958
	55.34
	Poskanzer49

	Yes
	391†/
811,400
	44.36
	
	
	
	
	

	Lothian & Border Health Board Regions, 

Scotland, UK60

	1995
	55.75
	Poser25

	Yes
	1,613/

862,678
	187.00
	202.34
	112.00
	122.36
	257.00
	276.75

	Glasgow, 

Scotland, UK61

	1998
	55.86
	Phys-diag
	Yes
	245/

169,000
	144.97
	156.79
	72.00
	77.40
	213.00
	230.67

	Fife, 

Scotland, UK62

	1996
	56.22
	Phys-diag
	Yes
	508/

355,245
	143.00
	156.82
	85.00
	93.94
	199.00
	215.33

	Tayside Health Board, 

Scotland, UK63

	1996
	56.70
	Poser25

	Yes
	727/

395,109
	184.00
	198.93
	100.00
	108.82
	262.00
	282.79

	Northeast Scotland, UK64

	1970
	57.22
	Alter18 19

	Yes
	559†/

437,737
	127.00
	
	
	
	
	

	Northeast Scotland, UK65

	1973
	57.22
	Alter18 19

	Yes
	634†/

441,880
	144.00
	
	
	
	
	

	Northeast Scotland, UK66

	1980
	57.22
	Alter18 19
/

Phadke & Downie
66

	Yes
	839†/

470,345
	178.00
	
	
	
	
	

	County of Inverness, 

Scotland, UK67

	1961
	57.47
	Sutherland67

	Yes
	47†/

84,924
	55.34
	
	
	
	
	

	County of Nairn, 

Scotland, UK67

	1961
	57.58
	Sutherland67

	Yes
	4†/

8,719
	45.88
	
	
	
	
	

	Ross & Cromarty County, 

Scotland, UK67

	1961
	57.66
	Sutherland67

	Yes
	26†/

60,503
	42.97
	
	
	
	
	

	Outer Hebrides, 

Scotland, UK
 ADDIN EN.CITE 
67 68

	1954
	57.72
	Phys-diag
	Yes
	11†/

35,807
	30.72
	
	
	
	
	

	Outer Hebrides, 

Scotland, UK68

	1979
	57.72
	Phys-diag
	Yes
	30†/

30,844
	97.26
	
	
	
	
	

	Scotland, UK37 38

	1992
	57.72
	Phys-diag
	No
	736/

527,599
	139.50
	286.07
	75.90
	81.29
	199.20
	211.69

	County of Sutherland, 

Scotland, UK67

	1961
	58.25
	Sutherland67

	Yes
	9†/

13,664
	65.87
	
	
	
	
	

	County of Caithness, 

Scotland, UK67

	1961
	58.42
	Sutherland67

	Yes
	20†/

22,705
	88.09
	
	
	
	
	

	Orkney Islands, 

Scotland, UK
 ADDIN EN.CITE 
67 68

	1954
	59.00
	Sutherland67

	Yes
	23†/

20,747
	110.87
	
	
	
	
	

	Orkney Islands, 

Scotland, UK
 ADDIN EN.CITE 
68 69

	1962
	59.00
	WFN4

	Yes
	33†/

18,531
	178.08
	
	
	
	
	

	Orkney Islands, 

Scotland, UK
 ADDIN EN.CITE 
68 70

	1970
	59.00
	Allison & Millar6

	Yes
	40†/

17,137
	233.41
	
	
	
	
	

	Orkney Islands, 

Scotland, UK
 ADDIN EN.CITE 
68 70

	1974
	59.00
	Allison & Millar6

	Yes
	54†/

17,462
	309.25
	
	
	
	
	

	Orkney Islands, 

Scotland, UK71

	1983
	59.00
	Poskanzer49

	Yes
	43/

19,196
	224.00
	
	
	
	
	

	Scandinavia and North Atlantic
	
	
	
	
	
	
	
	

	Malmöhus län, 

Kingdom of Sweden72

	1934
	55.78
	Phys-diag
	Yes
	122/

510,664
	23.89
	
	
	
	
	

	Kristianstadt län, 

Kingdom of Sweden72

	1934
	55.90
	Phys-diag
	Yes
	45/

245,912
	18.30
	
	
	
	
	

	Blekinge län, 

Kingdom of Sweden72

	1934
	56.24
	Phys-diag
	Yes
	22/

144,841
	15.19
	
	
	
	
	

	Kingdom of Denmark73

	1950
	56.27
	DMSR
73

	Yes
	3,727/

4,283,908
	87.00
	
	
	
	
	

	Kingdom of Denmark73

	1955
	56.27
	DMSRh73

	Yes
	4,337/

4,425,510
	98.00
	
	
	
	
	

	Kingdom of Denmark73

	1960
	56.27
	DMSRh73

	Yes
	4,660/

4,568,627
	102.00
	
	
	
	
	

	Kingdom of Denmark73

	1965
	56.27
	DMSRh73

	Yes
	4,814/

4,719,608
	102.00
	
	
	
	
	

	Kingdom of Denmark74

	1996
	56.27
	Poser25

	Yes
	6,445/

5,261,224
	122.50
	
	89.40
	
	154.80
	

	Kingdom of Denmark75

	2005
	56.27
	Allison & Millar6
/

Poser
25

	Yes
	9,377/

5,411,405
	173.28
	177.26
	
	
	
	

	Hallands län, 

Kingdom of Sweden72

	1934
	56.77
	Phys-diag
	Yes
	29/

150,128
	19.32
	
	
	
	
	

	Kronobergs län, 

Kingdom of Sweden72

	1934
	56.78
	Phys-diag
	Yes
	41/

155,535
	26.36
	
	
	
	
	

	Kalmar län, 

Kingdom of Sweden72

	1934
	57.19
	Phys-diag
	Yes
	58/

231,551
	25.13
	
	
	
	
	

	Jönköpings län, 

Kingdom of Sweden72

	1934
	57.53
	Phys-diag
	Yes
	63/

231,557
	27.21
	
	
	
	
	

	Gotlands län, 

Kingdom of Sweden72

	1934
	57.54
	Phys-diag
	Yes
	2/

57,448
	3.48
	
	
	
	
	

	Göteborg, 

Kingdom of Sweden76

	1978
	57.70
	Poser


25

	Yes
	399†/

438,462
	91.00
	
	
	
	
	

	Göteborg, 

Kingdom of Sweden76

	1982
	57.70
	Poserj

 NOTEREF _Ref267482535 \h  \* MERGEFORMAT 
k

 NOTEREF _Ref267482537 \h  \* MERGEFORMAT 
l25

	Yes
	398†/

437,363
	91.00
	
	
	
	
	

	Göteborg, 

Kingdom of Sweden76

	1988
	57.70
	Poserj

 NOTEREF _Ref267482535 \h  \* MERGEFORMAT 
k25

	Yes
	415†/

432,292
	96.00
	
	
	
	
	

	Älvsborgs län, 

Kingdom of Sweden72

	1934
	58.17
	Phys-diag
	Yes
	80/

313,199
	25.54
	
	
	
	
	

	Älvsborgs  län, 

Kingdom of Sweden77

	1966
	58.17
	Gilland
78

	Yes
	280†/

385,144
	72.70
	
	
	
	
	

	Göteborgs och Bohus län, 

Kingdom of Sweden72

	1934
	58.21
	Phys-diag
	Yes
	85/

457,067
	18.60
	
	
	
	
	

	Östergötlands län, 

Kingdom of Sweden72

	1934
	58.33
	Phys-diag
	Yes
	69/

309,995
	22.26
	
	
	
	
	

	Skaraborgs län, 

Kingdom of Sweden72

	1934
	58.34
	Phys-diag
	Yes
	76/

242,329
	31.36
	
	
	
	
	

	Södermanlands län, 

Kingdom of Sweden72

	1934
	59.11
	Phys-diag
	Yes
	35/

189,182
	18.50
	
	
	
	
	

	Örebro län, 

Kingdom of Sweden72

	1934
	59.42
	Phys-diag
	Yes
	64/

219,236
	29.19
	
	
	
	
	

	Vestfold fylke, 

Kingdom of Norway
 ADDIN EN.CITE 
79 80

	1959
	59.43
	WFN4

	Yes
	127†/

182,746
	69.50
	74.41
	59.20
	65.62
	79.85
	82.60

	Vestfold fylke, 

Kingdom of Norway81

	1963
	59.43
	McAlpine82 83

	Yes
	105/

177,541
	59.14
	
	
	
	
	

	Vestfold fylke, 

Kingdom of Norway81

	1983
	59.43
	McAlpine82 83

	Yes
	163/

188,864
	86.40
	
	
	
	
	

	Stockholms län, 

Kingdom of Sweden72

	1934
	59.50
	Phys-diag
	Yes
	45/

264,909
	16.99
	
	
	
	
	

	Västmanlands län, 

Kingdom of Sweden72

	1934
	59.79
	Phys-diag
	Yes
	33/

161,708
	20.41
	
	
	
	
	

	Värmlands län, 

Kingdom of Sweden72

	1934
	59.87
	Phys-diag
	Yes
	75/

369,945
	20.27
	
	
	
	
	

	Värmlands län, 

Kingdom of Sweden84

	2002
	59.87
	Poser25

	Yes
	465†/

273,427
	170.07
	209.97
	103.17
	123.43
	235.97
	288.67

	East End, Oslo, 

Kingdom of Norway85

	1995
	59.93
	Poser25

	Yes
	88/

74,397
	118.28
	
	
	
	
	

	Oslo, 

Kingdom of Norway86

	1995
	59.95
	Poser
25

	Yes
	582/

483,401
	120.40
	133.79
	80.32
	88.13
	156.86
	176.27

	Oslo, 

Kingdom of Norway87

	2005
	59.95
	Posern25

	Yes
	786/

529,846
	148.34
	166.65
	95.59
	104.82
	198.56
	224.19

	Oslo, 

Kingdom of Norway:

    African-born87

	2005
	59.95
	Poserk25

	Yes
	4/

20,000
	20.00
	
	
	
	
	

	Oslo, 

Kingdom of Norway:

    Asian-born87

	2005
	59.95
	Posern25

	Yes
	9/

42,857
	21.00
	
	
	
	
	

	Oslo, 

Kingdom of Norway:

    Middle east-born87

	2005
	59.95
	Posern25

	Yes
	14/

16,471
	85.00
	
	
	
	
	

	Oslo, 

Kingdom of Norway:

    Norway/Western Europe-born87

	2005
	59.95
	Posern25

	Yes
	759/

446,471
	170.00
	
	
	
	
	

	West End, Oslo, 

Kingdom of Norway85

	1995
	59.95
	Poser25

	Yes
	70/

64,186
	109.06
	
	
	
	
	

	Uppsala län, 

Kingdom of Sweden72

	1934
	60.02
	Phys-diag
	Yes
	68/

138,060
	49.25
	
	
	
	
	

	Uudenmaan lääni, 

Republic of Finland
 ADDIN EN.CITE 
88 89

	1979
	60.38
	Schumacher90

	Yes
	337/

625,232
	53.90
	58.74
	41.30
	47.84
	65.00
	68.89

	Uudenmaan lääni, 

Republic of Finland91

	1993
	60.38
	Poser25

	Yes
	1,188/

1,277,419
	93.00
	
	
	
	
	

	Hordaland fylke, 

Kingdom of Norway92

	1960
	60.41
	Poser25

	Yes
	103/

323,000
	32.00
	
	
	
	
	

	Hordaland fylke, 

Kingdom of Norway
 ADDIN EN.CITE 
93 94

	1963
	60.41
	McAlpine82 83
/

Schumacher90

	Yes
	70/

394,649
	20.10
	
	
	
	
	

	Hordaland fylke, 

Kingdom of Norway

94-96


	1983
	60.41
	McAlpine82 83
/

Schumacher90

	Yes
	236/

394,649
	59.80
	
	
	
	
	

	Hordaland fylke, 

Kingdom of Norway92

	2000
	60.41
	Poser25

	No
	625/

435,000
	150.00
	
	
	
	
	

	Hordaland fylke, 

Kingdom of Norway97

	2003
	60.41
	Poser25

	Yes
	666/

441,660
	150.79
	159.79
	109.80
	109.45
	191.30
	206.63

	Turku & Åland central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	60.44
	Allison & Millar6

	Yes
	131†/

425,000
	30.82
	34.95
	
	
	
	

	Helsinki central hospital district, 

Republic of Finland

97, 98 ADDIN EN.CITE 
	1964
	60.46
	Allison & Millar6

	Yes
	155†/

881,000
	17.59
	19.31
	
	
	
	

	Shetland Islands, 

Scotland, UK
 ADDIN EN.CITE 
67 68

	1954
	60.50
	Sutherland67

	Yes
	25†/

18,715
	133.58
	
	
	
	
	

	Shetland Islands, 

Scotland, UK
 ADDIN EN.CITE 
68 69

	1962
	60.50
	WFN4

	Yes
	29†/

17,537
	165.37
	
	
	
	
	

	Shetland Islands, 

Scotland, UK
 ADDIN EN.CITE 
68 70

	1970
	60.50
	Allison & Millar6

	Yes
	31†/

17,535
	176.79
	
	
	
	
	

	Shetland Islands, 

Scotland, UK
 ADDIN EN.CITE 
68 70

	1974
	60.50
	Allison & Millar6

	Yes
	34†/

18,445
	184.33
	
	
	
	
	

	Shetland Islands, 

Scotland, UK70

	1977
	60.50
	Allison & Millar6

	Yes
	34/

18,478
	184.00
	
	
	
	
	

	Shetland Islands, 

Scotland, UK100

	1984
	60.50
	Allison & Millar6

	Yes
	40†/

23,529
	170.00
	
	
	
	
	

	Southwest Finland region, 

Republic of Finland101

	1963
	60.61
	Allison & Millar6

	Yes
	129†/

395,706
	32.60
	
	
	
	
	

	Hämeenlinna central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	60.81
	Allison & Millar6

	Yes
	23†/

136,800
	16.81
	19.27
	
	
	
	

	Kotka central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	60.83
	Allison & Millar6

	Yes
	31†/

193,600
	16.01
	19.38
	
	
	
	

	Kopparbergs län, 

Kingdom of Sweden72

	1934
	61.06
	Phys-diag
	Yes
	50/

249,647
	20.03
	
	
	
	
	

	Lahti central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	61.21
	Allison & Millar6

	Yes
	36/

177,000
	20.34
	23.96
	
	
	
	

	Gävleborgs län, 

Kingdom of Sweden72

	1934
	61.28
	Phys-diag
	Yes
	45/

279,588
	16.10
	
	
	
	
	

	South Saimaa central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	61.29
	Allison & Millar6

	Yes
	24/

134,600
	17.83
	21.56
	
	
	
	

	Satakunta central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	61.53
	Allison & Millar6

	Yes
	50†/

230,000
	21.74
	25.25
	
	
	
	

	Tampere central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	61.71
	Allison & Millar6

	Yes
	89†/

388,100
	22.93
	26.84
	
	
	
	

	Mikkeli central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	61.85
	Allison & Millar6

	Yes
	16†/

122,000
	13.11
	16.66
	
	
	
	

	Færøerne, 

Kingdom of Denmark
 ADDIN EN.CITE 
102 103

	1950
	62.00
	Schumacher
90

	Yes
	13b/

31,785
	40.90
	
	
	
	
	

	Færøerne, 

Kingdom of Denmark
 ADDIN EN.CITE 
102 103

	1961
	62.00
	Schumacher90

	Yes
	22/

34,591
	63.60
	
	
	
	
	

	Færøerne, 

Kingdom of Denmark104

	1960
	62.00
	WFN4

	Yes
	19†/

35,122
	54.10
	
	
	
	
	

	Færøerne, 

Kingdom of Denmark
 ADDIN EN.CITE 
102 103

	1972
	62.00
	Schumacher90

	Yes
	15/

39,164
	38.30
	
	
	
	
	

	Færøerne, 

Kingdom of Denmark
 ADDIN EN.CITE 
102 103

	1977
	62.00
	Schumacher90

	Yes
	14/

41,543
	33.70
	
	
	
	
	

	Færøerne, 

Kingdom of Denmark:

    Native Faroese105

	1998
	62.00
	Poser25

	Yes
	32/

44,262
	72.30
	84.58
	39.40
	44.10
	107.38
	122.25

	Savonlinna central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	62.06
	Allison & Millar6

	Yes
	12†/

87,800
	13.67
	17.05
	
	
	
	

	Central Finland central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	62.58
	Allison & Millar6

	Yes
	40†/
248,500
	16.10
	19.90
	
	
	
	

	Central Finland lääni, 

Republic of Finland106

	1983
	62.58
	Poseri25

	Yes
	96/

246,154
	39.00
	
	24.00
	
	52.00
	

	Central Finland lääni, 

Republic of Finland106

	1993
	62.58
	Poser25

	Yes
	153/

259,322
	59.00
	
	35.00
	
	82.00
	

	Central Finland lääni, 

Republic of Finland106

	2000
	62.58
	Poser25

	Yes
	277/

263,810
	105.00
	
	61.00
	
	148.00
	

	Seinajoki central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	62.74
	Allison & Millar6

	Yes
	82†/
209,900
	39.07
	49.08
	
	
	
	

	Møre og Romsdal fylke, 

Kingdom of Norway107

	1961
	62.75
	WFN4

	Yes
	81†/
213,900
	37.87
	30.92
	38.35
	29.17
	37.38
	27.14

	Møre og Romsdal fylke, 

Kingdom of Norway108

	1961
	62.75
	McAlpineg82 83

	Yes
	69†/

214,000
	32.25
	
	
	
	
	

	Møre og Romsdal fylke, 

Kingdom of Norway108

	1985
	62.75
	McAlpinej82 83

	Yes
	237†/

237,237
	99.88
	
	
	
	
	

	North Karelia lääni, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	62.75
	Allison & Millar6

	Yes
	24/

203,200
	11.81
	14.19
	
	
	
	

	Seinajoki seutukunta, 

Republic of Finland91

	1993
	62.78
	Poser25

	Yes
	370/

196,809
	188.00
	
	
	
	
	

	Vaasa central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	62.87
	Allison & Millar6

	Yes
	49†/
163,000
	30.06
	34.55
	
	
	
	

	Vaasan lääni, 

Republic of Finland
 ADDIN EN.CITE 
88 89

	1979
	62.90
	Schumacher90

	Yes
	211/

230,349
	91.60
	105.47
	78.90
	93.40
	103.70
	116.69

	Vaasan lääni, 

Republic of Finland91

	1993
	62.90
	Poser25

	Yes
	191/

178,505
	107.00
	
	
	
	
	

	Västernorrlands län, 

Kingdom of Sweden72

	1934
	62.96
	Phys-diag
	Yes
	29/

278,503
	10.41
	
	
	
	
	

	Kuopio central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	63.15
	Allison & Millar6

	Yes
	32/

269,300
	11.88
	14.51
	
	
	
	

	Jämtlands län, 

Kingdom of Sweden72

	1934
	63.37
	Phys-diag
	Yes
	25/

134,500
	18.59
	
	
	
	
	

	Central Ostrobothnia central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	63.69
	Allison & Millar6

	Yes
	29†/
119,400
	24.29
	31.30
	
	
	
	

	Nord-Trondelag  fylke, 

Kingdom of Norway 109

	2000
	64.14
	Poser25

	Yes
	208/

127,139
	163.60
	
	
	
	
	

	Västerbottens län, 

Kingdom of Sweden72

	1934
	64.50
	Phys-diag
	Yes
	63/

204,035
	30.88
	
	
	
	
	

	Västerbottens län, 

Kingdom of Sweden91

	1990
	64.50
	Poser25

	Yes
	313/

250,400
	125.00
	136.82
	86.00
	93.04
	163.00
	177.56

	Västerbottens län, 

Kingdom of Sweden110

	1997
	64.50
	Poser25

	Yes
	399/

259,163
	154.00
	168.74
	105.00
	112.20
	202.00
	221.35

	Kainuu central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	64.63
	Allison & Millar6

	Yes
	12†/
108,900
	11.02
	14.98
	
	
	
	

	Republic of Finland111

	1972
	64.95
	Schumacher90

	Yes
	1,866/

4,708,546
	39.60
	36.99
	36.12
	
	42.92
	

	Republic of Iceland112

	1955
	65.00
	Allison & Millar6

	Yes
	69†/

158,000
	43.67
	55.67
	58.32
	45.49
	67.90
	65.13

	Republic of Iceland113

	1955
	65.00
	Schumacher90

	Yes
	91†/

159,480
	52.83
	69.92
	41.42
	58.24
	65.69
	80.79

	Republic of Iceland114

	1960
	65.00
	Schumacher90

	Yes
	102†/

175,680
	58.06
	77.46
	49.61
	66.79
	66.68
	87.38

	Republic of Iceland114

	1965
	65.00
	Schumacher90

	Yes
	110†/

193,184
	56.94
	78.10
	48.14
	68.15
	65.93
	87.36

	Republic of Iceland
 ADDIN EN.CITE 
115 116

	1989
	65.00
	Poser25

	Yes
	252/

264,000
	95.46
	
	
	
	
	

	Oulu central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	65.11
	Allison & Millar6

	Yes
	53†/
256,300
	20.68
	28.37
	
	
	
	

	Nordland fylke, 

Kingdom of Norway117

	1999
	66.75
	Poser25

	Yes
	252/

238,547
	53.00
	65.57
	68.79
	40.79
	142.45
	88.63

	Kemi central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	67.04
	Allison & Millar6

	Yes
	12†/
88,200
	13.61
	17.12
	
	
	
	

	Norrbottens län, 

Kingdom of Sweden72

	1934
	67.15
	Phys-diag
	Yes
	22/

199,825
	11.01
	
	
	
	
	

	Lapland central hospital district, 

Republic of Finland
 ADDIN EN.CITE 
98 99

	1964
	67.91
	Allison & Millar6

	Yes
	19†/
128,100
	14.83
	23.16
	
	
	
	

	Troms and Finnmark fylker, 

Kingdom of Norway118

	1973
	69.25
	Allison & Millar6

	Yes
	44†/

213,116
	20.21
	23.40
	20.02
	26.07
	20.40
	20.92

	Troms and Finnmark fylker, 

Kingdom of Norway119

	1983
	69.25
	Rose2

	Yes
	71†/

225,073
	31.55
	34.53
	25.21
	26.91
	38.16
	41.61

	Troms and Finnmark fylker, 

Kingdom of Norway120

	1993
	69.25
	Poser25
/

Rose2

	Yes
	164/

224,724
	73.01
	80.76
	
	
	
	

	
	
	
	
	
	
	
	

	Atlantic and Central Europe
	
	
	
	
	
	
	

	La Palma Island, 

Islas Canarias, Kingdom of Spain121

	1998
	28.10
	Poser25

	Yes
	31/

81,507
	42.00
	
	22.00
	
	60.00
	

	Las Palmas, 

Islas Canarias, Kingdom of Spain122

	1982
	28.22
	Schumacher90

	Yes
	44/

700,636
	6.28
	
	
	
	
	

	Las Palmas, 

Islas Canarias, Kingdom of Spain123

	2002
	28.22
	Poser25
/

McDonaldf26

	Yes
	64/

82,623
	77.46
	73.20
	39.56
	38.06
	113.79
	105.89

	Lanzarote, Las Palmas, 

Islas Canarias, Kingdom of Spain124

	1987
	29.04
	Numerical Poser125

	Yes
	9/

60,000
	15.00
	23.83
	19.79
	35.29
	10.11
	13.15

	Vélez-Málaga Sanitary District, 

Kingdom of Spain
 ADDIN EN.CITE 
126 127

	1991
	36.77
	Poser25

	Yes
	19/

36,014
	52.76
	63.40
	32.73
	41.66
	73.52
	83.63

	Alcoy Health District, 

Kingdom of Spain
 ADDIN EN.CITE 
128 129

	1988
	38.73
	Rose2

	Yes
	23/

133,915
	17.18
	19.17
	
	
	
	

	Alcoy Health District,  

Kingdom of Spain
 ADDIN EN.CITE 
130 131

	1997
	38.73
	Poser25

	Yes
	54/

130,786
	41.29
	47.10
	20.35
	23.46
	61.27
	69.10

	Marina Alta Health District, 

Kingdom of Spain132

	2001
	38.77
	Poser25

	Yes
	54/

129,426
	41.72
	
	
	
	
	

	Santarém, 

Portuguese Republic
 ADDIN EN.CITE 
133 134

	1998
	39.20
	Poser25

	Yes
	29/

62,621
	46.31
	50.82
	23.29
	27.31
	67.56
	72.71

	Menorca, Islas Baleares, 

Kingdom of Spain135

	1996
	40.23
	Poser25

	Yes
	46/

67,009
	68.65
	79.62
	42.14
	48.32
	94.72
	108.76

	Móstoles, 

Kingdom of Spain136

	1996
	40.32
	Poser25

	Yes
	85/

195,979
	43.37
	40.98
	32.90
	30.04
	53.68
	51.17

	Teruel, 

Kingdom of Spain137

	1985
	40.35
	Poser25

	Yes
	12†/
153,673
	7.80
	
	
	
	
	

	Teruel province, 

Kingdom of Spain138

	1996
	40.60
	Poser25

	Yes
	46/

143,680
	32.02
	38.29
	23.53
	28.47
	40.60
	47.43

	Bajo Aragón, 

Kingdom of Spain139

	2003
	40.67
	Poser25

	Yes
	44/

58,666
	75.00
	
	50.00
	
	99.70
	

	Aragón, 

Kingdom of Spain137

	1985
	41.00
	Poser25

	Yes
	115†/
1,229,611
	9.10
	
	
	
	
	

	Calatayud Sanitary District, 

Kingdom of Spain140

	1995
	41.31
	Poser25

	Yes
	34/

58,591
	58.00
	69.90
	37.50
	42.60
	78.50
	95.30

	Costa de Ponent, Cataluña, 

Kingdom of Spain141

	2001
	41.38
	Poser25

	No
	633/

1,176,143
	53.82
	
	41.53
	
	65.81
	

	Valladolid, 

Kingdom of Spain142

	1997
	41.65
	Poser25

	Yes
	54/

92,632
	58.30
	54.18
	40.68
	38.88
	74.41
	68.42

	Zaragoza, 

Kingdom of Spain137

	1985
	41.66
	Poser25

	Yes
	93†/
859,406
	10.80
	
	
	
	
	

	Barcelona, 

Kingdom of Spain126

	1991
	41.83
	Poser25

	No
	41/

71,985
	57.00
	
	40.00
	
	73.00
	

	Osona, 

Kingdom of Spain143

	1991
	41.83
	Poser25

	Yes
	42/

71,985
	58.35
	64.23
	40.01
	45.58
	75.69
	81.59

	Huesca, 

Kingdom of Spain137

	1985
	42.13
	Poser25

	Yes
	10†/
216,532
	4.60
	
	
	
	
	

	Corse département, 

French Republic:

   French Farmers144

	2003
	42.15
	Phys-diag
	Yes
	9/

266,000
	53.00
	
	56.20
	
	52.60
	

	Corse département, 

French Republic145

	2004
	42.15
	Poser25

	No
	109†/
209,615
	52.00
	
	
	
	
	

	Alt Empordà, 

Cataluña, Kingdom of Spain146

	2006
	42.27
	Phys-diag
	No
	78/

124,000
	62.30
	
	
	
	
	

	Hautes-Pyrénées  département, 

French Republic

147


	1983
	42.50
	Poser25

	Yes
	63/

157,500
	40.00
	
	
	
	
	

	Comunidad Foral de Navarra, 

Kingdom of Spain148

	1986
	42.62
	Poser25

	Yes
	84/

316,344
	26.55
	27.43
	
	
	
	

	Gijón Health District, 

Asturias, Kingdom of Spain149

	1994
	43.00
	Poser25

	Yes
	21/

33,775
	65.14
	62.22
	59.97
	57.62
	70.18
	66.50

	Gijón, 

Asturias, Kingdom of Spain150

	1989
	43.00
	Poser25

	Yes
	19/

81,462
	23.32
	
	
	
	
	

	Marseille, 

French Republic151 152

	1960
	43.25
	Behrend151

	Yes
	93/

661,500
	14.06
	
	
	
	
	

	Pyrénées-Atlantiques département, 

French Republic153

	1988
	43.25
	Poser25

	No
	216/

578,141
	34.10
	
	
	
	
	

	Haute-Garonne, 

French Republic154

	2005
	43.31
	Poser25
/ McDonaldf26

	Yes
	1,226/

1,155,838
	106.07
	
	
	
	
	

	Midi- Pyrénées Région,

 French Republic

   French Farmers144

	2003
	43.50
	Phys-diag
	Yes
	148/

2,638,000
	51.00
	
	35.60
	
	70.20
	

	Languedoc -Roussillon Région, 

French Republic

   French Farmers144

	2003
	43.67
	Phys-diag
	Yes
	125/

2,402,000
	53.20
	
	34.80
	
	76.40
	

	Avignon, 

French Republic155

	1984
	44.00
	Phys-diag
	Yes
	81/

165,992
	48.60
	
	38.60
	
	123.50
	

	Provence-Alpes-Côte d'Azur Région, 

French Republic

   French Farmers144

	2003
	44.00
	Phys-diag
	Yes
	112/

4,666,000
	50.90
	
	35.90
	
	71.10
	

	Aquitaine Région, 

French Republic

   French Farmers144

	2003
	44.58
	Phys-diag
	Yes
	184/

2,988,000
	55.40
	
	41.60
	
	130.00
	

	Auvergne Région, 

French Republic

   French Farmers144

	2003
	45.33
	Phys-diag
	Yes
	115/

1,314,000
	78.40
	
	28.30
	
	83.10
	

	Rhône-Alpes Région, 

French Republic

   French Farmers144

	2003
	45.36
	Phys-diag
	Yes
	193/

5,814,000
	70.50
	
	34.70
	
	102.40
	

	Limousin Région, 

French Republic

   French Farmers144

	2003
	45.69
	Phys-diag
	Yes
	74/

711,000
	76.10
	
	38.10
	
	109.60
	

	Poitou-Charentes Région, 

French Republic

   French Farmers144

	2003
	46.08
	Phys-diag
	Yes
	101/

1,668,000
	46.80
	
	34.50
	
	59.20
	

	Kanton Wallis, 

Swiss Confederation156

	1923
	46.21
	Phys-diag
	Yes
	4/

128,246
	3.12
	
	
	
	
	

	Kanton Wallis, 

Swiss Confederation157 158

	1957
	46.21
	Phys-diag
	Yes
	32/

169,600
	18.87
	
	
	
	
	

	République et Canton de Genève,

Swiss Confederation156

	1923
	46.22
	Phys-diag
	Yes
	35/

171,000
	20.47
	
	
	
	
	

	République et Canton de Genève,

Swiss Confederation157

	1957
	46.22
	Phys-diag
	Yes
	80/

231,300
	34.59
	
	
	
	
	

	Repubblica e Cantone Ticino, 

Swiss Confederation156

	1923
	46.22
	Phys-diag
	Yes
	11/

152,256
	7.22
	
	
	
	
	

	Repubblica e Cantone Ticino, 

Swiss Confederation156

	1957
	46.22
	Phys-diag
	Yes
	38/

182,000
	20.88
	
	
	
	
	

	Canton de Vaud,
Swiss Confederation156

	1923
	46.54
	Phys-diag
	Yes
	36/

317,498
	11.34
	
	
	
	
	

	Canton de Vaud,
Swiss Confederation157

	1957
	46.54
	Phys-diag
	Yes
	177/

399,900
	44.26
	
	
	
	
	

	Kanton Graubünden, 

Swiss Confederation156

	1923
	46.58
	Phys-diag
	Yes
	14/

119,854
	11.68
	
	
	
	
	

	Kanton Graubünden, 

Swiss Confederation157

	1957
	46.58
	Phys-diag
	Yes
	49/

143,000
	34.27
	
	
	
	
	

	Kanton Obwalden, 

Swiss Confederation156

	1923
	46.66
	Phys-diag
	Yes
	2/

17,567
	11.38
	
	
	
	
	

	Etat de Fribourg, 

Swiss Confederation156

	1923
	46.71
	Phys-diag
	Yes
	10/

143,055
	6.99
	
	
	
	
	

	Etat de Fribourg, 

Swiss Confederation157

	1957
	46.71
	Phys-diag
	Yes
	55/

163,500
	33.64
	
	
	
	
	

	Kanton Unterwalden, 

Swiss Confederation157

	1957
	46.71
	Phys-diag
	Yes
	11/

43,600
	25.23
	
	
	
	
	

	Kanton Nidwalden, 

Swiss Confederation156

	1923
	46.74
	Phys-diag
	Yes
	1/

13,956
	7.17
	
	
	
	
	

	Kanton Uri, 

Swiss Confederation157

	1957
	46.76
	Phys-diag
	Yes
	7/

30,100
	23.26
	
	
	
	
	

	Kanton Glarus, 

Swiss Confederation156

	1923
	46.97
	Phys-diag
	Yes
	9/

33,834
	26.60
	
	
	
	
	

	Kanton Glarus, 

Swiss Confederation157

	1957
	46.97
	Phys-diag
	Yes
	19/

39,100
	48.59
	
	
	
	
	

	République et Canton de Neuchâtel,

Swiss Confederation156

	1923
	46.99
	Phys-diag
	Yes
	26/

131,349
	19.79
	
	
	
	
	

	République et Canton de Neuchâtel,

Swiss Confederation157

	1957
	46.99
	Phys-diag
	Yes
	82/

141,100
	58.11
	
	
	
	
	

	Kanton Bern, 

Swiss Confederation156

	1923
	47.00
	Phys-diag
	Yes
	137/

674,394
	20.31
	
	
	
	
	

	Kanton Bern, 

Swiss Confederation157

	1957
	47.00
	Phys-diag
	Yes
	473/

853,600
	55.41
	
	
	
	
	

	Kanton Bern, 

Swiss Confederation
 ADDIN EN.CITE 
159 160

	1986
	47.00
	Poser25

	Yes
	1,016/

920,289
	110.40
	125.93
	82.00
	94.03
	137.30
	155.61

	Chalon-sur-Saône, 

French Republic155

	1984
	47.00
	Phys-diag
	Yes
	90/

156,256
	58.50
	
	
	
	
	

	Bourgogne Région, 

French Republic

   French Farmers144

	2003
	47.00
	Phys-diag
	Yes
	100/

1,612,000
	70.10
	
	43.90
	
	104.00
	

	Franche-Comté Région, 

French Republic

   French Farmers144

	2003
	47.00
	Phys-diag
	Yes
	67/

1,130,000
	95.40
	
	41.90
	
	160.90
	

	Kanton Luzern, 

Swiss Confederation161

	1923
	47.03
	Phys-diag
	Yes
	45/

177,073
	25.41
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Kanton Luzern, 

Swiss Confederation157

	1957
	47.03
	Phys-diag
	Yes
	126/

245,000
	51.43
	
	
	
	
	

	Kanton Schwyz, 

Swiss Confederation156

	1923
	47.08
	Phys-diag
	Yes
	5/

59,731
	8.37
	
	
	
	
	

	Kanton Schwyz, 

Swiss Confederation157

	1957
	47.08
	Phys-diag
	Yes
	37/

75,000
	49.33
	
	
	
	
	

	Kanton Zug, 

Swiss Confederation156

	1923
	47.16
	Phys-diag
	Yes
	4/

31,569
	12.67
	
	
	
	
	

	Kanton Zug, 

Swiss Confederation157

	1957
	47.16
	Phys-diag
	Yes
	30/

46,800
	64.10
	
	
	
	
	

	Kanton St. Gallen, 

Swiss Confederation156

	1923
	47.20
	Phys-diag
	Yes
	37/

295,543
	12.52
	
	
	
	
	

	Kanton St. Gallen, 

Swiss Confederation157

	1957
	47.20
	Phys-diag
	Yes
	138/

330,000
	41.82
	
	
	
	
	

	Kanton Solothurn, 

Swiss Confederation161

	1923
	47.31
	Phys-diag
	Yes
	23/

130,617
	17.61
	
	
	
	
	

	Kanton Solothurn, 

Swiss Confederation157

	1957
	47.31
	Phys-diag
	Yes
	103/

188,700
	54.58
	
	
	
	
	

	Kanton Appenzell, 

Swiss Confederation156

	1923
	47.33
	Phys-diag
	Yes
	4/

69,968
	5.72
	
	
	
	
	

	Kanton Appenzell, 

Swiss Confederation157

	1957
	47.33
	Phys-diag
	Yes
	24/

62,400
	38.46
	
	
	
	
	

	Kanton Aargau, 

Swiss Confederation161

	1923
	47.40
	Phys-diag
	Yes
	84/

240,776
	34.89
	
	
	
	
	

	Kanton Aargau, 

Swiss Confederation157

	1957
	47.40
	Phys-diag
	Yes
	189/

330,400
	56.69
	
	
	
	
	

	Côte-d'Or département, 

French Republic162

	1983
	47.42
	Schumacher90

	Yes
	177/

478,378
	37.00
	
	
	
	
	

	Kanton Zürich, 

Swiss Confederation156

	1923
	47.44
	Phys-diag
	Yes
	209/

538,602
	38.80
	
	
	
	
	

	Kanton Zürich, 

Swiss Confederation157

	1957
	47.44
	Phys-diag
	Yes
	519/

876,200
	59.23
	
	
	
	
	

	Kanton Basel-Landschaft, 

Swiss Confederation161

	1923
	47.46
	Phys-diag
	Yes
	25/

82,390
	30.34
	
	
	
	
	

	Kanton Basel-Landschaft, 

Swiss Confederation157

	1957
	47.46
	Phys-diag
	Yes
	87/

124,300
	69.99
	
	
	
	
	

	Kanton Basel-Landschaft, 

Swiss Confederation163

	1985
	47.46
	McAlpine82 83

	Yes
	313/

226,000
	138.50
	
	
	
	
	

	Pays de la Loire Région, 

French Republic

   French Farmers144

	2003
	47.47
	Phys-diag
	Yes
	207/

3,312,000
	59.30
	
	25.10
	
	97.30
	

	Centre Région, 

French Republic

   French Farmers144

	2003
	47.50
	Phys-diag
	Yes
	175/

2,467,000
	84.20
	
	57.60
	
	110.90
	

	Kanton Thurgau, 

Swiss Confederation156

	1923
	47.55
	Phys-diag
	Yes
	26/

135,933
	19.13
	
	
	
	
	

	Kanton Thurgau, 

Swiss Confederation157

	1957
	47.55
	Phys-diag
	Yes
	79/

158,600
	49.81
	
	
	
	
	

	Kanton Basel-Stadt, 

Swiss Confederation161

	1923
	47.56
	Phys-diag
	Yes
	104/

140,708
	73.91
	
	
	
	
	

	Kanton Basel-Stadt, 

Swiss Confederation157

	1957
	47.56
	Phys-diag
	Yes
	230/

217,400
	105.80
	
	
	
	
	

	Kanton Basel-Stadt, 

Swiss Confederation163

	1980
	47.56
	McAlpine82 83

	Yes
	335/

204,000
	164.22
	
	
	
	
	

	Kanton Schaffhausen, 

Swiss Confederation156

	1923
	47.72
	Phys-diag
	Yes
	10/

50,428
	19.83
	
	
	
	
	

	Kanton Schaffhausen, 

Swiss Confederation157

	1957
	47.72
	Phys-diag
	Yes
	46/

62,400
	73.72
	
	
	
	
	

	Morbihan département, 

French Republic164

	1978
	47.83
	Phys-diag
	Yes
	80/

481,927
	16.60
	
	12.20
	
	20.80
	

	Santiago de Compostela, 

Kingdom of Spain165

	2003
	47.98
	Poser25

	Yes
	71/

90,188
	78.72
	74.93
	64.06
	61.74
	91.59
	87.19

	Bretagne Région, 

French Republic

   French Farmers144

	2003
	48.00
	Phys-diag
	Yes
	213/

2,978,000
	61.50
	
	33.90
	
	95.60
	

	Ille-et-Vilaine département, 

French Republic164

	1978
	48.17
	Phys-diag
	Yes
	163/

631,782
	25.80
	
	16.60
	
	34.30
	

	Finistère département, 

French Republic164

	1978
	48.25
	Phys-diag
	Yes
	218/

787,003
	27.70
	
	19.20
	
	35.20
	

	Côtes-d'Armor département , 

French Republic164

	1978
	48.33
	Phys-diag
	Yes
	141/

230,075
	26.50
	
	17.40
	
	33.90
	

	Alsace Région, 

French Republic

   French Farmers144

	2003
	48.50
	Phys-diag
	Yes
	56/

1,775,000
	87.30
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Île-de-France Région, 

French Republic

   French Farmers144

	2003
	48.50
	Phys-diag
	Yes
	98/

111,111
	88.20
	
	49.50
	
	123.10
	

	Bas-Rhin département , 

French Republic166 167

	1965
	48.58
	Phys-diag
	Yes
	313/

764,424
	40.94
	
	
	
	
	

	Lorraine Région, 

French Republic

   French Farmers144

	2003
	49.00
	Phys-diag
	Yes
	2,718/

2,319,000
	97.40
	
	77.80
	
	118.70
	

	Lorraine Région, 

French Republic168

	2004
	49.00
	Poser25

	Yes
	89/

2,310,376
	120.00
	
	68.00
	
	169.00
	

	Basse-Normandie Région, 

French Republic

   French Farmers144

	2003
	49.00
	Phys-diag
	Yes
	123/

1,436,000
	77.00
	
	47.20
	
	113.90
	

	Champagne-Ardenne Région, 

French Republic

   French Farmers144

	2003
	49.00
	Phys-diag
	Yes
	144/

1,337,000
	99.60
	
	50.20
	
	149.00
	

	Jihocesky kraj,

Czech Socialist Republic
 ADDIN EN.CITE 
169 170

	1984
	49.06
	Poser25

	Yes
	549/

694,674
	79.03
	
	
	
	
	

	Jihomoravsky kraj,

Czech Socialist Republic
 ADDIN EN.CITE 
169 170

	1984
	49.09
	Poser25

	Yes
	1,627/

2,056,238
	79.13
	
	
	
	
	

	Haute-Normandie Région, 

French Republic

   French Farmers144

	2003
	49.50
	Phys-diag
	Yes
	68/

1,787,000
	82.50
	
	54.90
	
	99.80
	

	Picardie Région, 

French Republic

   French Farmers144

	2003
	49.50
	Phys-diag
	Yes
	139/

1,869,000
	103.20
	
	62.80
	
	144.00
	

	Severomoravský kraj,

Czech Socialist Republic
 ADDIN EN.CITE 
169 170

	1984
	49.57
	Poser25

	Yes
	1,149/

1,954,904
	58.78
	
	
	
	
	

	Západočeský kraj,

Czech Socialist Republic
 ADDIN EN.CITE 
169 170

	1984
	49.70
	Poser25

	Yes
	569/

874,324
	65.08
	
	
	
	
	

	46 communities in and around Spessart, 

Federal Republic of Germany171

	1958
	49.88
	Phys-diag
	Yes
	75/

79,787
	94.00
	
	
	
	
	

	Darmstadt, 

Federal Republic of Germany172

	1982
	49.98
	German Poser

173-175


	Yes
	328/

611,940
	53.60
	
	
	
	
	

	Southern Hesse, 

Federal Republic of Germany176

	1980
	49.98
	German Poser

173-175


	Yes
	324/

612,600
	52.89
	54.76
	38.21
	39.46
	66.82
	68.99

	Southern Hesse, 

Federal Republic of Germany:

    German-born176

	1980
	49.98
	German Poser

173-175


	Yes
	316/

549,600
	57.50
	
	
	
	
	

	Southern Hesse, 

Federal Republic of Germany:

    Mediterranean-born176

	1980
	49.98
	German Poser

173-175


	Yes
	8/

63,000
	12.70
	
	
	
	
	

	Středočeský kraj,

Czech Socialist Republic
 ADDIN EN.CITE 
169 170

	1984
	50.06
	Poser25

	Yes
	459/

935,153
	49.08
	
	
	
	
	

	Východočeský kraj,

Czech Socialist Republic
 ADDIN EN.CITE 
169 170

	1984
	50.19
	Poser25

	Yes
	637/

1,245,378
	51.15
	
	
	
	
	

	Nord-Pas-de-Calais Région, 

French Republic

   French Farmers144

	2003
	50.47
	Phys-diag
	Yes
	127/

4,013,000
	92.80
	
	62.70
	
	117.20
	

	Praha oblast,

Czech Socialist Republic
 ADDIN EN.CITE 
169 170

	1984
	50.55
	Poser25

	Yes
	650/

961,005
	67.64
	
	
	
	
	

	Severočeský kraj,

Czech Socialist Republic
 ADDIN EN.CITE 
169 170

	1984
	50.57
	Poser25

	Yes
	1,296/

1,180,973
	109.74
	
	
	
	
	

	Okres Teplice, 

Czech Republic177

	1998
	50.60
	Poser25

	Yes
	115/

88,100
	130.53
	
	
	
	
	

	Leuven, 

Flemish Region, Kingdom of Belgium178

	1991
	50.88
	Poser25

	Yes
	220/

250,393
	87.86
	93.26
	73.88
	78.66
	101.40
	106.84

	Bezirk Halle, 

German Democratic Republic179

	1983
	51.00
	Schumacher90

	Yes
	178/

396,529
	44.90
	
	
	
	
	

	Bochum,  

Federal Republic of Germany180

	1990
	51.50
	Poser25

	No
	383/

401,500
	95.00
	
	
	
	
	

	Göttingen, 

Federal Republic of Germany172

	1982
	51.77
	German Poser

173-175


	Yes
	179/

261,696
	68.40
	
	
	
	
	

	Southern Lower Saxony, 

Federal Republic of Germany
 ADDIN EN.CITE 
181 182

	1969
	52.02
	Bauer183

	No
	124/

245,000
	51.00
	
	
	
	
	

	Southern Lower Saxony, 

Federal Republic of Germany184

	1975
	52.02
	Numerical Poser175

	Yes
	161/

256,195
	76.10
	
	58.60
	
	92.20
	

	Southern Lower Saxony, 

Federal Republic of Germany
 ADDIN EN.CITE 
181 182

	1986
	52.02
	Bauer183

	No
	263/

265,657
	99.00
	
	
	
	
	

	Southern Lower Saxony, 

Federal Republic of Germany185

	1992
	52.02
	Not spec.
	No
	342/

261,068
	131.00
	
	
	
	
	

	Provincie Groningen, 

Kingdom of the Netherlands186

	1959
	53.17
	Dassel186

	Yes
	265/

471,745
	56.17
	66.04
	57.70
	70.76
	54.70
	61.64

	Provincie Groningen, 

Kingdom of the Netherlands187

	1981
	53.17
	Poseri25

	No
	281/

559,135
	50.30
	
	38.50
	
	61.80
	

	Provincie Groningen, 

Kingdom of the Netherlands172

	1982
	53.17
	German Poser

173-175


	Yes
	302/

560,000
	53.90
	
	
	
	
	

	Provincie Groningen, 

Kingdom of the Netherlands187

	1985
	53.17
	Poser25

	No
	285/

560,029
	50.90
	
	
	
	
	

	Provincie Groningen, 

Kingdom of the Netherlands187

	1992
	53.17
	Poser25

	No
	423/

554,604
	76.30
	
	
	
	
	

	Freie und Hansestadt Hamburg, 

Federal Republic of Germany151

	1960
	53.75
	Behrend151

	Yes
	985/

1,731,100
	56.90
	
	
	
	
	

	German Democratic Republic188

	1983
	54.10
	Poser25

	Yes
	193/

281,341
	68.60
	
	
	
	
	

	Rostock region, 

German Democratic Republic189

	1984
	54.10
	Poser25

	No
	224/

327,800
	68.33
	
	
	
	
	

	Rostock-Stadt, Rostock-Land & 

Bad Doberan Landkreise, 

German Democratic Republic190

	177
	54.12
	Schumacher90

	Yes
	186/

308,089
	60.37
	
	
	
	
	

	Rostock-Stadt, Rostock-Land & 

Bad Doberan Landkreise, 

German Democratic Republic191

	1983
	54.12
	Poser25

	Yes
	193/

281,341
	68.60
	
	50.00
	
	86.00
	

	Stralsund region, 

German Democratic Republic189

	1988
	54.30
	Poser25

	Yes
	116/

187,600
	62.30
	
	
	
	
	

	Italian region
	
	
	
	
	
	
	

	Città di Agrigento,
Sicilia, Italian Republic192

	1975
	37.32
	Phys-diag
	Yes
	17/

49,979
	34.00
	
	
	
	
	

	Comune di Caltanissetta, 

Sicilia, Italian Republic193

	1981
	37.45
	Allison & Millar6

	Yes
	33/

60,661
	51.06
	51.78
	34.82
	36.41
	65.63
	66.09

	Comune di Caltanissetta, 

Sicilia, Italian Republic194

	2002
	37.45
	Poser25

	Yes
	101/

60,919
	165.79
	171.27
	107.58
	113.03
	218.04
	225.45

	Comune di Catania, 

Sicilia, Italian Republic195

	1989
	37.50
	Rose2

	Yes
	79†/

380,328
	20.77
	
	22.32
	
	19.32
	

	Comune di Catania, 

Sicilia, Italian Republic196

	1995
	37.50
	Poser25

	Yes
	195/

333,255
	58.51
	65.04
	54.78
	63.73
	61.91
	66.26

	Comune di Catania, 

Sicilia, Italian Republic197

	1999
	37.50
	Poser25

	Yes
	288/

313,110
	91.81
	96.13
	80.38
	86.00
	102.01
	105.57

	Comune di Enna, 

Sicilia, Italian Republic198

	1975
	37.56
	Phys-diag
	Yes
	15/

28,189
	53.21
	53.80
	21.80
	23.32
	82.10
	82.16

	Comune di Enna, 

Sicilia, Italian Republic199

	1995
	37.56
	Poser25

	Yes
	34/

28,273
	120.26
	124.06
	110.55
	118.17
	129.22
	129.54

	Comune di Linguaglossa, 

Sicilia, Italian Republic200

	1991
	37.85
	Poser25

	Yes
	2/

5,560
	35.97
	
	
	
	
	

	Comune di Linguaglossa, 

Sicilia, Italian Republic200

	2001
	37.85
	Poser25

	Yes
	11/

5,422
	202.88
	214.02
	154.26
	167.33
	247.44
	257.47

	Provincia di Messina, 

Sicilia, Italian Republic201

	1977
	38.08
	Allison & Millar6

	Yes
	85/

673,791
	12.62
	
	
	
	
	

	Città di Bagheria, 

Sicilia, Italian Republic202

	1994
	38.08
	Poser25

	Yes
	25/

50,607
	49.40
	
	
	
	
	

	Comune di Monreale, 

Sicilia, Italian Republic203

	1980
	38.08
	Phys-diag
	Yes
	11/

23,305
	43.30
	52.67
	47.95
	56.53
	38.79
	49.08

	Comune di Monreale, 

Sicilia, Italian Republic204

	1991
	38.08
	Poser25

	Yes
	19/

26,256
	72.36
	88.37
	62.14
	76.31
	82.20
	99.59

	Comune di Monreale, 

Sicilia, Italian Republic205

	2000
	38.08
	Poser25

	Yes
	21/

29,493
	71.20
	80.15
	48.46
	55.29
	93.04
	103.27

	Southwest Sardegna, 

Italian Republic206

	2005
	39.33
	Polmanc15

	Yes
	239/

139,669
	171.00
	
	114.00
	
	227.00
	

	Provincia di Cagliari, 

Sardegna, Italian Republic207

	1964
	39.37
	McAlpine82 83

	Yes
	90†/

774,680
	11.61
	
	
	
	
	

	Sardegna, Italian Republic208

	1971
	40.17
	Allison & Millar6

	Yes
	184/

1,473,800
	144.40
	14.45
	9.03
	10.78
	15.88
	17.87

	Provincia di Nuoro, 

Sardegna, Italian Republic207

	1964
	40.20
	McAlpine82 83

	Yes
	71†/
285,655
	24.85
	
	
	
	
	

	Provincia di Nuoro, 

Sardegna, Italian Republic209

	1993
	40.20
	Poser25

	Yes
	394/

273,768
	143.90
	155.50
	91.60
	101.55
	195.11
	205.70

	Provincia di Nuoro, 

Sardegna, Italian Republic210

	1994
	40.20
	Poser25

	Yes
	415/

273,146
	151.90
	164.21
	94.90
	105.20
	207.60
	219.13

	Provincia di Nuoro, 

Sardegna, Italian Republic211

	1998
	40.20
	Poser25

	Yes
	428/

272,992
	156.78
	169.34
	96.24
	105.95
	216.08
	228.33

	Barbagia, Provincia di Nuoro , 

Sardegna, Italian Republic212

	1975
	40.32
	Allison & Millar6
/ Schumacher90

	Yes
	21/

56,611
	37.10
	
	39.10
	
	42.30
	

	Barbagia, Provincia di Nuoro , 

Sardegna, Italian Republic213

	1981
	40.32
	Allison & Millar6

	Yes
	32/

49,022
	65.28
	
	
	
	
	

	Provincia di Salerno, 

Italian Republic214

	1971
	40.42
	McAlpine82 83

	Yes
	35/

951,315
	3.68
	
	
	
	
	

	Provincia di Salerno, 
Italian Republic215

	2005
	40.42
	Polmanc15

	Yes
	97/

136,667
	70.98
	72.66
	
	
	
	

	Città di Alghero, 

Sardegna, Italian Republic208

	1980
	40.48
	Rose2

	Yes
	46†/

77,981
	58.99
	65.00
	38.90
	45.62
	78.40
	83.03

	Sorrento Peninsula, 

Campania, Italian Republic216

	1998
	40.64
	Poser25

	Yes
	40/

75,000
	53.33
	
	
	
	
	

	Cava de’ Tirreni, 

Campania, Italian Republic216

	1998
	40.70
	Poser25

	Yes
	30/

55,000
	54.55
	
	
	
	
	

	Comune di Sassari, 

Sardegna, Italian Republic217

	1985
	40.73
	Rose2

	Yes
	86/

124,588
	69.00
	70.86
	38.00
	40.29
	98.40
	99.29

	Campania region, 

Italian Republic214

	1971
	40.75
	McAlpine82 83

	Yes
	165/

5,054,822
	3.26
	
	
	
	
	

	Northwest Sardegna, 

Italian Republic218

	1991
	40.75
	Poser25

	Yes
	276/

184,362
	102.60
	114.49
	59.20
	71.33
	144.20
	154.64

	Provincia di Sassari, 

Sardegna, Italian Republic207

	1964
	40.75
	McAlpine82 83

	Yes
	78/

387,676
	20.11
	
	
	
	
	

	Provincia di Sassari, 

Sardegna, Italian Republic

219-221


	1997
	40.75
	Poser25

	Yes
	686/

454,904
	144.40
	147.65
	82.50
	86.47
	205.10
	204.58

	Provincia di Napoli, 

Italian Republic214

	1971
	40.79
	McAlpine82 83

	Yes
	101/

2,713,884
	3.72
	
	
	
	
	

	Provincia di Napoli,

 Italian Republic222

	1974
	40.79
	Phys-diag
	Yes
	255†/
2,812,996
	9.07
	
	10.74
	
	7.45
	

	Comune di Napoli, 

Italian Republic216

	1998
	40.83
	Poser25

	Yes
	270/

1,080,000
	25.00
	
	
	
	
	

	Comune di Nusco, 

Italian Republic223

	2001
	40.88
	Poser25

	Yes
	4/

4,721
	84.73
	
	
	
	
	

	Cita di Tempio Pausania, 

Sardegna, Italian Republic224

	1987
	40.90
	Not spec.
	No
	36/

35,128
	102.48
	
	68.80
	
	118.60
	

	Provincia di Avellino, 

Italian Republic214

	1971
	40.97
	McAlpine82 83

	Yes
	8/

427,479
	1.87
	
	
	
	
	

	Provincia di Avellino, 

Italian Republic222

	1974
	40.97
	Phys-diag
	Yes
	33†/
433,864
	7.60
	
	7.87
	
	7.33
	

	Provincia di Bari, 

Italian Republic225

	1971
	40.98
	
Borri226

	Yes
	186†/
1,351,288
	13.76
	
	13.07
	
	13.08
	

	Provincia di Caserta, 

Italian Republic214

	1971
	41.20
	McAlpine82 83

	Yes
	12/

676,155
	1.77
	
	
	
	
	

	Provincia di Benevento, 

Italian Republic214

	1971
	41.26
	McAlpine82 83

	Yes
	9/

285,989
	3.15
	
	
	
	
	

	Provincia di Frosinone, 

Italian Republic227

	2007
	41.65
	Not spec.
	No
	467/

491,527
	95.01
	
	53.27
	
	134.92
	

	Provincia dell'Aquila, 

Italian Republic228

	1996
	42.10
	Poser25

	Yes
	158/

298,113
	53.00
	65.57
	36.70
	40.79
	68.40
	88.63

	Provincia di Chieti, 

Italian Republic229

	1990
	42.12
	Poser25

	No
	77/

350,000
	22.00
	
	
	
	
	

	Provincia di Pescara, 

Italian Republic229

	1990
	42.29
	Poser25

	No
	76/

353,488
	21.50
	
	
	
	
	

	Comune dell'Aquila, 

Italian Republic230

	1984
	42.33
	Schumacher90

	
	22/

66,340
	33.16
	
	12.38
	
	52.88
	

	Provincia di Terni, 

Italian Republic231

	1994
	42.64
	Poser25

	No
	137/

223,050
	61.86
	
	40.79
	
	81.60
	

	Umbria region, 

Italian Republic232

	1968
	42.97
	Alter18 19

	Yes
	83†/
558,353
	14.86
	
	12.78
	
	16.99
	

	Republic of San Marino233

	1982
	43.93
	Phys-diag
	Yes
	14/

21,322
	52.00
	
	
	
	
	

	Republic of San Marino234

	2005
	43.93
	Poser25

	Yes
	50/

29,999
	166.70
	
	95.20
	
	235.30
	

	Comune di Modena, 

Italian Republic235

	1990
	44.30
	McAlpine82 83

	Yes
	235/

603,989
	38.91
	40.80
	29.63
	31.58
	47.69
	49.37

	Reggio Emilia e Modena Province, 

Italian Republic236

	1990
	44.33
	McAlpine82 83

	Yes
	404/

1,004,475
	40.22
	41.33
	23.63
	29.48
	57.72
	52.35

	Comune di Genova,

Italian Republic237

	1997
	44.40
	Poser25

	Yes
	857/

913,218
	93.84
	87.45
	67.43
	61.97
	117.50
	111.16

	Provincia di Parme

Italian Republic238

	1959
	44.70
	Alter18 19

	Yes
	48†/

389,000
	12.33
	
	12.50
	
	12.20
	

	Provincia di Parme, 

Italian Republic239

	1980
	44.70
	Rose2

	Yes
	92†/

398,759
	23.07
	
	16.02
	
	29.70
	

	Provincia di Ferrara, 

Italian Republic240

	1966
	44.75
	McAlpine82 83

	Yes
	50†/

396,343
	12.62
	
	
	
	
	

	Provincia di Ferrara, 

Italian Republic241

	1978
	44.75
	Allison & Millar6

	Yes
	104/

386,898
	26.90
	28.10
	25.60
	27.05
	28.10
	29.09

	Provincia di Ferrara, 

Italian Republic242

	1981
	44.75
	Allison & Millar6
/

Schumacher90

	Yes
	176/

381,422
	46.10
	46.48
	36.90
	38.70
	54.70
	53.72

	Provincia di Ferrara, 

Italian Republic243

	1993
	44.75
	Poser25

	Yes
	249/

358,808
	69.40
	68.17
	46.00
	45.10
	90.80
	89.65

	Provincia di Ferrara, 

Italian Republic244

	2004
	44.75
	Poser25

	Yes
	423/

347,582
	120.93
	113.88
	79.17
	65.97
	174.84
	158.45

	Comune di Copparo, 

Italian Republic245

	1978
	44.90
	Allison & Millar6
/

Schumacher90

	Yes
	14/

45,153
	31.00
	
	32.90
	
	30.10
	

	
	
	
	
	
	
	
	
	
	
	
	

	Città di Pavia, 

Italian Republic246

	2000
	45.07
	Poser25

	Yes
	464/

490,898
	94.39
	93.39
	68.00
	66.42
	117.00
	120.01

	Città di Padova, 

Italian Republic247

	1971
	45.42
	Allison & Millar6

	Yes
	122/

760,649
	16.04
	20.08
	11.27
	13.99
	20.62
	25.75

	Città di Padova, 

Italian Republic248

	1999
	45.42
	Poser25

	Yes
	667/

820,318
	80.50
	
	49.70
	
	111.10
	

	Provincia di Venezia, 

Italian Republic249

	1974
	45.47
	Allison & Millar6

	Yes
	170†/

831,657
	21.06
	23.39
	15.69
	17.87
	26.20
	28.52

	Provincia di Novara, 

Italian Republic250

	1976
	45.63
	Alter18 19

	Yes
	99/

507,394
	19.51
	
	17.54
	
	21.35
	

	Valle d'Aosta, 

Italian Republic251

	1985
	45.73
	Poser25

	Yes
	44/

114,325
	39.00
	30.57
	17.63
	16.65
	45.08
	43.53

	Provincia di Varese, 

Italian Republic252

	1975
	45.85
	Alter18 19

	Yes
	191†/

790,046
	24.18
	
	
	
	
	

	Eastern Europe
	
	
	
	
	
	
	
	
	
	
	

	Western Greece, 

Hellenic Republic253

	2006
	38.29
	McDonaldf26

	Yes
	780/

652,108
	119.61
	108.90
	98.81
	92.01
	141.05
	124.62

	Nomos Kavalos & Island of Thassos, 

Hellenic Republic254

	2008
	40.60
	Poser25
/ McDonaldf26

	No
	56/

145,054
	38.60
	
	32.10
	
	44.90
	

	Northern Greece, 

Hellenic Republic255

	1984
	40.79
	McDonald & Halliday
23

	Yes
	729/

2,467,173
	29.55
	30.19
	25.55
	27.50
	33.47
	32.69

	Evros Prefecture, 

Hellenic Republic256

	1999
	41.08
	Poser25

	Yes
	56/

143,752
	38.90
	38.63
	
	
	
	

	Resen, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.08
	Poser25

	No
	2/

26,624
	7.51
	
	
	
	
	

	Ohrid, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.12
	Poser25

	No
	8/

69,980
	11.43
	
	
	
	
	

	Gevgelija,

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.13
	Poser25

	No
	6/

34,826
	17.23
	
	
	
	
	

	Socialist People’s Republic of Albania258

	1988
	41.14
	Rose2

	No
	294/

3,091,400
	10.30
	
	
	
	
	

	Struga, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.18
	Poser25

	No
	10/

66,864
	14.96
	
	
	
	
	

	Demir Hisar, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.27
	Poser25

	No
	0/

14,453
	0
	
	
	
	
	

	Valandovo, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.32
	Poser25

	No
	1/

12,457
	8.03
	
	
	
	
	

	Prilep, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.33
	Poser25

	No
	15/

106,989
	14.02
	
	
	
	
	

	Kruševo, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.37
	Poser25

	No
	5/

14,428
	34.66
	
	
	
	
	

	Kavadarci, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.43
	Poser25

	No
	7/

43,722
	16.01
	
	
	
	
	

	Strumica, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.43
	Poser25

	No
	13/

98,107
	13.25
	
	
	
	
	

	Negotino, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.48
	Poser25

	No
	4/

23,064
	17.34
	
	
	
	
	

	Makedonski Brod, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.50
	Poser25

	No
	1/

13,177
	7.59
	
	
	
	
	

	Debar, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.52
	Poser25

	No
	4/

27,165
	14.73
	
	
	
	
	

	Kičevo, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.52
	Poser25

	No
	6/

58,807
	10.20
	
	
	
	
	

	Radoviš, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.63
	Poser25

	No
	4/

16,426
	24.35
	
	
	
	
	

	Berovo, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.71
	Poser25

	No
	2/

21,561
	9.28
	
	
	
	
	

	Veles, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.72
	Poser25

	No
	12/

71,169
	16.86
	
	
	
	
	

	Štip, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.73
	Poser25

	No
	11/

52,129
	21.10
	
	
	
	
	

	Gostivar, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.80
	Poser25

	No
	11/

120,235
	9.15
	
	
	
	
	

	Sveti Nikole, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.87
	Poser25

	No
	1/

22,945
	4.36
	
	
	
	
	

	Vinica, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.87
	Poser25

	No
	4/

20,549
	19.47
	
	
	
	
	

	Kočani, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.92
	Poser25

	No
	8/

52,354
	15.28
	
	
	
	
	

	Delčevo, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	41.97
	Poser25

	No
	0/

26,315
	0
	
	
	
	
	

	Probištip, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	42.00
	Poser25

	No
	0/

16,426
	0
	
	
	
	
	

	Skopje, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	42.00
	Poser25

	No
	133/

565,370
	23.53
	
	
	
	
	

	Tetovo, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	42.00
	Poser25

	No
	16/

191,680
	8.35
	
	
	
	
	

	Kratovo, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	42.07
	Poser25

	No
	3/

12,971
	23.13
	
	
	
	
	

	Kumanovo, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	42.08
	Poser25

	No
	28/

14,426
	19.39
	
	
	
	
	

	Kriva Palanka, 

The Former Yugoslav 

Republic of Macedonia257

	1991
	42.12
	Poser25

	No
	8/

28,775
	27.80
	
	
	
	
	

	Plovdiv, 

Republic of Bulgaria259

	1992
	42.15
	Poser25

	No
	223/

1,218,000
	18.79
	19.51
	12.07
	12.63
	25.59
	25.91

	Samokov, 

Republic of Bulgaria
 ADDIN EN.CITE 
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	1998
	42.33
	Poser25

	Yes
	17/

44,616
	38.10
	
	
	
	
	

	Samokov, 

Republic of Bulgaria:

    Romani
 ADDIN EN.CITE 
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	1998
	42.33
	Poser25

	Yes
	2/

10,869
	18.40
	
	
	
	
	

	Samokov, 

Republic of Bulgaria:

    Whites
 ADDIN EN.CITE 
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	1998
	42.33
	Poser25

	Yes
	15/

33,747
	44.50
	
	
	
	
	

	Burgas, 

People’s Republic of Bulgaria262

	1979
	42.50
	Rose2

	Yes
	43/

430,068
	10.00
	
	
	
	
	

	Silven, 

People’s Republic of Bulgaria262

	1979
	42.68
	Rose2

	Yes
	42/

233,897
	17.96
	
	
	
	
	

	Sofia, 

People’s Republic of Bulgaria262

	1979
	42.70
	Rose2

	Yes
	315/

1,133,733
	27.78
	
	
	
	
	

	Sofia, 

Republic of Bulgaria260

	1998
	42.70
	Poser25

	Yes
	32/

1,174,743
	43.10
	
	
	
	
	

	Sofia, 

Republic of Bulgaria:

    Romani260

	1998
	42.70
	Poser25

	Yes
	1/

5,240
	19.10
	
	
	
	
	

	Sofia, 

Republic of Bulgaria:

   Whites260

	1998
	42.70
	Poser25

	Yes
	31/

69,094
	44.90
	
	
	
	
	

	Ravno, 

Bosnia & Herzegovina263

	2006
	42.88
	Polmanc15

	Yes
	0/

1,346
	0.00
	
	
	
	
	

	Trojan, 

Republic of Bulgaria264

	1995
	42.88
	Poser25

	Yes
	12/

30,660
	39.14
	
	26.15
	
	52.08
	

	Neum, 

Bosnia & Herzegovina263

	2006
	42.92
	Polmanc15

	Yes
	0/

4,695
	0.00
	
	
	
	
	

	Svoge,

Republic of Bulgaria264

	1995
	42.97
	Poser25

	Yes
	9/

22,913
	39.28
	
	26.14
	
	52.48
	

	Dubrovnik-Neretva  županije, 

Republic of Croatia265

	1991
	42.97
	Poser25

	Yes
	20/

126,329
	15.83
	19.14
	11.44
	14.66
	19.96
	23.30

	Dubrovnik-Neretva  županije, 

Republic of Croatia265

	2001
	42.97
	Poser25

	Yes
	33/

122,847
	26.86
	29.72
	16.84
	19.22
	36.24
	39.49

	Veliko Tirnovo, 

People’s Republic of Bulgaria262

	1979
	43.03
	Rose2

	Yes
	59/

349,530
	16.88
	
	
	
	
	

	Stolac, 

Bosnia & Herzegovina263

	2006
	43.08
	Polmanc15

	Yes
	4/

13,351
	29.96
	
	
	
	
	

	Čapljina, 

Bosnia & Herzegovina263

	2006
	43.11
	Polmanc15

	Yes
	10/

23,650
	42.28
	
	
	
	
	

	Čitluk, 

Bosnia & Herzegovina263

	2006
	43.20
	Polmanc15

	Yes
	4/

15,935
	25.10
	
	
	
	
	

	Ljubuški, 

Bosnia & Herzegovina263

	2006
	43.20
	Polmanc15

	Yes
	6/

24,102
	24.89
	
	
	
	
	

	Pavlikeni, 

Republic of Bulgaria261

	1998
	43.24
	Poser25

	No
	7/

16,415
	42.60
	
	
	
	
	

	Mostar, 

Bosnia & Herzegovina263

	2006
	43.33
	Polmanc15

	Yes
	39/

111,282
	35.05
	
	
	
	
	

	Široki Brijeg, 

Bosnia & Herzegovina263

	2006
	43.37
	Polmanc15

	Yes
	7/

26,163
	26.76
	
	
	
	
	

	Grude, 

Bosnia & Herzegovina263

	2006
	43.38
	Polmanc15

	Yes
	1/

15,673
	6.38
	
	
	
	
	

	Mihaylovgrad, 

People’s Republic of Bulgaria262

	1979
	43.42
	Rose2

	Yes
	35/

235,764
	14.85
	
	
	
	
	

	Posušje, 

Bosnia & Herzegovina263

	2006
	43.47
	Polmanc15

	Yes
	8/

16,144
	49.55
	
	
	
	
	

	Konjic, 

Bosnia & Herzegovina263

	2006
	43.65
	Polmanc15

	Yes
	8/

29,111
	27.48
	
	
	
	
	

	Jablanica, 

Bosnia & Herzegovina263

	2006
	43.66
	Polmanc15

	Yes
	3/

11,892
	25.23
	
	
	
	
	

	Zlatiborski okrug, 

Republic of Serbia266

	2006
	43.67
	McDonaldf26

	No
	179/

313,396
	57.10
	
	
	
	
	

	Prozor-Rama, 

Bosnia & Herzegovina263

	2006
	43.82
	Polmanc15

	Yes
	6/

16,368
	36.66
	
	
	
	
	

	Paraćin,

Socialist Federal 

Republic of Yugoslavia190

	1977
	43.87
	Schumacher90

	Yes
	13/

64,718
	20.09
	
	
	
	
	

	Rekovac, 

Socialist Federal 

Republic of Yugoslavia190

	1977
	43.87
	Schumacher90

	Yes
	5/

19,877
	25.16
	
	
	
	
	

	Knić,

Socialist Federal 

Republic of Yugoslavia190

	1977
	43.92
	Schumacher90

	Yes
	5/

20,965
	23.85
	
	
	
	
	

	Ćuprija,

Socialist Federal 

Republic of Yugoslavia190

	1977
	43.93
	Schumacher90

	Yes
	7/

38,841
	18.02
	
	
	
	
	

	Svetozarevo,

Socialist Federal 

Republic of Yugoslavia190

	1977
	43.97
	Schumacher90

	Yes
	21/

76,460
	27.47
	
	
	
	
	

	Kragujevac,

Socialist Federal 

Republic of Yugoslavia190

	1977
	43.98
	Schumacher90

	Yes
	43/

164,823
	26.09
	
	
	
	
	

	Despotovac,

Socialist Federal 

Republic of Yugoslavia190

	1977
	44.08
	Schumacher90

	Yes
	1/

35,690
	2.80
	
	
	
	
	

	Giurgiu judet,

Socialist Republic of Romania267

	1984
	44.14
	Phys-diag
	Yes
	23/

377,049
	6.10
	
	5.40
	
	6.90
	

	Batočina,

Socialist Federal 

Republic of Yugoslavia190

	1977
	44.15
	Schumacher90

	Yes
	4/

23,083
	17.33
	
	
	
	
	

	Dolj judet,

Socialist Republic of Romania267

	1984
	44.21
	Phys-diag
	Yes
	300/

771,208
	38.90
	
	28.90
	
	48.60
	

	Svilajnac,

Socialist Federal 

Republic of Yugoslavia190

	1977
	44.22
	Schumacher90

	Yes
	4/

34,888
	11.47
	
	
	
	
	

	Rača,

Socialist Federal 

Republic of Yugoslavia190

	1977
	44.23
	Schumacher90

	Yes
	3/

6,262
	47.91
	
	
	
	
	

	Topola,

Socialist Federal 

Republic of Yugoslavia190

	1977
	44.25
	Schumacher90

	Yes
	2/

29,418
	6.80
	
	
	
	
	

	Constanta judet,

Socialist Republic of Romania267

	1984
	44.29
	Phys-diag
	Yes
	27/

692,308
	3.90
	
	2.00
	
	5.90
	

	Aranđelovac,

Socialist Federal 

Republic of Yugoslavia190

	1977
	44.30
	Schumacher90

	Yes
	8/

46,803
	17.09
	
	
	
	
	

	North Adriatic Islands, 

Republic of Croatia268

	1991
	44.38
	Poser25

	Yes
	20/

45,372
	44.08
	46.30
	18.10
	19.87
	68.76
	70.88

	
	
	
	
	
	
	
	
	
	
	
	

	North Adriatic Islands, 

Republic of Croatia269

	2001
	44.38
	Poser25

	Yes
	26/

46,372
	56.07
	57.07
	21.97
	20.57
	88.95
	91.03

	București, 

Romania
 ADDIN EN.CITE 
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	1977
	44.42
	Schumacher90

	Yes
	898†/

1,934,052
	46.43
	50.54
	39.87
	
	52.64
	

	Ialomita judet, 

Socialist Republic of Romania267

	1984
	44.45
	Phys-diag
	Yes
	33/

302,752
	10.90
	
	9.30
	
	12.60
	

	Belgrade, 

Federal Republic of Yugoslavia272

	1995
	44.82
	Poser25

	Yes
	823/

1,983,132
	41.50
	
	28.20
	
	54.10
	

	Prahova judet, 

Socialist Republic of Romania267

	1984
	44.99
	Phys-diag
	Yes
	183/

859,155
	21.30
	
	19.40
	
	23.90
	

	Argeş judet,

Socialist Republic of Romania

273


	1977
	45.01
	Schumacher90

	Yes
	162/

611,472
	26.49
	29.70
	
	
	
	

	Tulcea judet,

Socialist Republic of Romania267

	1984
	45.02
	Phys-diag
	Yes
	11/

268,293
	4.10
	
	4.50
	
	3.80
	

	Vilcea judet,

Socialist Republic of Romania267

	1984
	45.03
	Phys-diag
	Yes
	37/

425,287
	8.7
	
	9.80
	
	7.90
	

	Braila judet,

Socialist Republic of Romania267

	1984
	45.05
	Phys-diag
	Yes
	109/

394,928
	27.60
	
	29.30
	
	25.90
	

	Istria, 

Socialist Republic of Croatia274

	1981
	45.19
	Schumacher90

	Yes
	46/

188,332
	24.42
	28.81
	15.16
	17.61
	33.34
	39.71

	Caras-Severin judet,

Socialist Republic of Romania267

	1984
	45.21
	Phys-diag
	Yes
	90/

401,786
	22.40
	
	23.60
	
	21.10
	

	Buzau judet,

Socialist Republic of Romania267

	1984
	45.23
	Phys-diag
	Yes
	60/

521,739
	11.50
	
	8.70
	
	14.30
	

	Calarasi judet,

Socialist Republic of Romania267

	1984
	45.39
	Phys-diag
	Yes
	19/

339,286
	5.60
	
	4.50
	
	7.60
	

	Northeast Istria, 

Republic of Croatia275

	1991
	45.39
	Poser25

	Yes
	26/

51,905
	50.09
	55.88
	3.91
	3.59
	94.98
	104.54

	Northeast Istria, 

Republic of Croatia276

	2001
	45.39
	Poser25

	Yes
	30/

49,175
	61.01
	64.08
	8.28
	8.66
	111.96
	115.65

	Gorski kotar, 

Republic of Croatia277 278

	1991
	45.53
	Poser25

	Yes
	36/

30,545
	117.86
	123.82
	86.61
	91.41
	148.05
	154.37

	Gorski kotar, 

Republic of Croatia279

	2001
	45.53
	Poser25

	Yes
	40/

26,120
	153.14
	157.14
	117.06
	118.34
	187.89
	193.24

	Timis judet,

Socialist Republic of Romania267

	1984
	45.59
	Phys-diag
	Yes
	129/

708,791
	18.20
	
	17.40
	
	18.90
	

	Brasov judet,

Socialist Republic of Romania267

	1984
	45.76
	Phys-diag
	Yes
	281/

669,048
	42.00
	
	22.90
	
	61.90
	

	Vrancea judet,

Socialist Republic of Romania267

	1984
	45.79
	Phys-diag
	Yes
	107/

386,282
	27.70
	
	24.50
	
	30.90
	

	Galati judet,

Socialist Republic of Romania267

	1984
	45.80
	Phys-diag
	Yes
	102/

625,767
	16.30
	
	14.20
	
	18.40
	

	Hunedoara judet,

Socialist Republic of Romania267

	1984
	45.83
	Phys-diag
	Yes
	63/

547,826
	11.50
	
	11.10
	
	11.80
	

	Sibiu judet,

Socialist Republic of Romania267

	1984
	45.84
	Phys-diag
	Yes
	156/

504,854
	30.90
	
	29.50
	
	32.20
	

	Covasna judet,

Socialist Republic of Romania267

	1984
	45.89
	Phys-diag
	Yes
	87/

226,563
	38.40
	
	26.30
	
	50.40
	

	Alba judet, 

Socialist Republic of Romania280

	1970
	46.00
	Alter18 19

	Yes
	44†/

390,200
	11.50
	
	
	
	
	

	Alba judet,

Socialist Republic of Romania267

	1984
	46.00
	Phys-diag
	Yes
	103/

423,868
	24.30
	
	21.60
	
	27.10
	

	Baranya megye, 

People's Republic of Hungary172

	1982
	46.07
	German Poser
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	Yes
	122/

429,577
	28.40
	
	
	
	
	

	Cluj judet,  

Socialist Republic of Romania280

	1970
	46.11
	Alter18 19

	Yes
	164†/

662,300
	24.90
	
	
	
	
	

	Cluj judet, 

Socialist Republic of Romania267

	1984
	44.29
	Phys-diag
	Yes
	246/

738,739
	33.30
	
	34.00
	
	32.70
	

	Varaždinska županija, 

Republic of Croatia281

	1991
	46.22
	Poser25

	Yes
	45/

187,155
	24.04
	25.00
	15.37
	16.18
	32.28
	33.21

	Varaždinska županija, 

Republic of Croatia281

	1997
	46.22
	Poser25

	Yes
	56/

185,490
	30.19
	31.18
	16.63
	17.15
	43.04
	44.23

	Szeged, 

Republic of Hungary282

	1996
	46.26
	Poser25

	Yes
	129/

198,682
	65.00
	
	
	
	
	

	Arad judet,

Socialist Republic of Romania267

	1984
	46.31
	Phys-diag
	Yes
	79/

500,000
	15.80
	
	13.10
	
	18.20
	

	Bacau judet,

Socialist Republic of Romania267

	1984
	46.42
	Phys-diag
	Yes
	215/

707,237
	30.40
	
	30.90
	
	30.00
	

	Vaslui judet,

Socialist Republic of Romania267

	1984
	46.51
	Phys-diag
	Yes
	130/

454,545
	28.60
	
	35.80
	
	20.70
	

	Harghita judet,

Socialist Republic of Romania267

	1984
	46.61
	Phys-diag
	Yes
	94/

353,383
	26.60
	
	21.80
	
	31.40
	

	Mureş judet,  

Socialist Republic of Romania280

	1970
	46.63
	Alter18 19

	Yes
	153†/

589,300
	26.10
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Mureş judet,  
Socialist Republic of Romania267

	1984
	46.63
	Phys-diag
	Yes
	104/

615,385
	16.90
	
	13.50
	
	20.30
	

	Mureş judet,  
Socialist Republic of Romania
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	1986
	46.63
	Schumacher90

	Yes
	129/

615,032
	20.98
	
	18.08
	
	23.80
	

	Mureş judet, 

Romania284

	2006
	46.63
	McDonaldf26

	Yes
	152/

583,383
	26.10
	28.18
	
	
	
	

	Csongrád megye, 

Republic of Hungary285

	1999
	46.71
	Poser25

	Yes
	218/

201,442
	62.00
	
	
	
	
	

	Cluj-Napoca, 

Socialist Republic of Romania286

	1968
	46.77
	WFN4

	Yes
	84†/

195,188
	43.00
	
	
	
	
	

	Iasi judet,

Socialist Republic of Romania267

	1984
	46.88
	Phys-diag
	Yes
	334/

778,555
	42.90
	
	48.60
	
	37.40
	

	Neamt judet,

Socialist Republic of Romania267

	1984
	46.93
	Phys-diag
	Yes
	369/

593,248
	62.20
	
	67.90
	
	62.70
	

	Bihor judet, 

Socialist Republic of Romania280

	1970
	46.95
	Alter18 19

	Yes
	152†/

604,600
	25.30
	
	
	
	
	

	Bihor judet,

Socialist Republic of Romania267

	1984
	46.95
	Phys-diag
	Yes
	244/

652,406
	37.40
	
	33.30
	
	41.40
	

	Salaj judet,

Socialist Republic of Romania267

	1984
	47.05
	Phys-diag
	Yes
	37/

268,116
	13.80
	
	18.90
	
	8.90
	

	Fejér megye, 

Republic of Hungary287

	1992
	47.15
	Poser25

	No
	246/

312,662
	78.70
	
	
	
	
	

	Bistriţa-Năsăud judet,  

Socialist Republic of Romania280

	1970
	47.17
	Alter18 19

	Yes
	59†/

280,000
	21.40
	
	
	
	
	

	Sălaj judet,  

Socialist Republic of Romania280

	1970
	47.17
	Alter18 19

	Yes
	47†/

266,600
	18.00
	
	
	
	
	

	Bistrita-Nasaud judet,

Socialist Republic of Romania267

	1984
	47.22
	Phys-diag
	Yes
	83/

314,394
	26.40
	
	24.80
	
	28.00
	

	Suceava judet,

Socialist Republic of Romania267

	1984
	47.49
	Phys-diag
	Yes
	299/

671,910
	44.50
	
	40.10
	
	48.80
	

	Maramureş judet,  

Socialist Republic of Romania280

	1970
	47.67
	Alter18 19

	Yes
	130†/

454,900
	28.60
	
	
	
	
	

	Maramures judet,

Socialist Republic of Romania267

	1984
	47.67
	Phys-diag
	Yes
	157/

535,836
	29.30
	
	27.80
	
	30.70
	

	Judeţul Satu Mare,  

Socialist Republic of Romania280

	1970
	47.71
	Alter18 19

	Yes
	46†/

371,800
	12.40
	
	
	
	
	

	Judeţul Satu Mare,  

Socialist Republic of Romania267

	1984
	47.71
	Phys-diag
	Yes
	31/

407,895
	7.60
	
	6.70
	
	8.20
	

	Botosani judet,

Socialist Republic of Romania267

	1984
	47.78
	Phys-diag
	Yes
	81/

457,627
	17.70
	
	19.60
	
	15.90
	

	Rostov region, 

Russian Federation288

	2007
	48.01
	Not spec.

	No
	983/

4,303,600
	22.84
	
	
	
	
	

	Borsod-Abaúj-Zemplé megye, 

Republic of Hungary289

	2006
	48.03
	McDonaldf26

	No
	480/

705,882
	68.00
	
	
	
	
	

	Gorski kotar-Kočevje region, 

Republic of Croatia279

	1999
	48.27
	Poser25

	Yes
	87/

57,274
	151.90
	153.37
	127.60
	126.50
	175.70
	178.36

	Western Herzegovina, 

Bosnia and Herzegovina290

	2003
	48.27
	McDonaldf26

	Yes
	81/

300,746
	26.90
	26.47
	23.00
	23.87
	30.00
	28.89

	Volgograd, 

Russian Federation291

	2000
	48.70
	McDonaldf26

	Yes
	305/

1,030,900
	31.90
	
	
	
	
	

	Vinnytsia oblast, 

Ukraine292

	1994
	49.23
	Phys-diag
	No
	582/

1,889,610
	30.80
	
	
	
	
	

	Lublin, 

Republic of Poland293

	1997
	51.23
	Poser25

	Yes
	204/

356,064
	57.29
	
	37.90
	
	74.30
	

	Kępno powiat, 

People’s Republic of Poland294

	1981
	51.27
	Cendrowski295

	Yes
	5†/

45,593
	10.97
	11.40
	
	
	
	

	Ostrzeszów powiat, 

People’s Republic of Poland294

	1981
	51.42
	Cendrowski295

	Yes
	11†/

49,747
	22.11
	24.73
	
	
	
	

	Środa powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	51.44
	Cendrowski295

	Yes
	19†/

59,255
	32.06
	49.79
	
	
	
	

	Wolsztyn powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	51.55
	Cendrowski295

	Yes
	29†/

65,202
	44.48
	38.95
	
	
	
	

	Ostrów Wielkopolski powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	51.60
	Cendrowski295

	Yes
	27†/

75,158
	35.92
	39.92
	
	
	
	

	Rawicz powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	51.67
	Cendrowski295

	Yes
	32†/

55,912
	57.23
	55.73
	
	
	
	

	Krotoszyn powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	51.72
	Cendrowski295

	Yes
	37†/

76,028
	48.67
	54.28
	
	
	
	

	Kalisz powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	51.76
	Cendrowski295

	Yes
	53†/

101,935
	51.99
	55.00
	
	
	
	

	Gostyń powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	51.82
	Cendrowski295

	Yes
	13†/

64,038
	21.53
	21.67
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Leszno powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	51.84
	Cendrowski295

	Yes
	21†/

50,393
	42.17
	44.11
	
	
	
	

	Pleszew powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
294 296

	1981
	51.92
	Cendrowski295

	Yes
	12†/

58,534
	20.50
	22.65
	
	
	
	

	Turek powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
294 296

	1981
	52.00
	Cendrowski295

	Yes
	20†/

77,775
	25.72
	33.70
	
	
	
	

	Kościan powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
294 296

	1981
	52.10
	Cendrowski295

	Yes
	38†/

84,494
	44.97
	50.36
	
	
	
	

	Pruszków, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1960
	52.17
	Phys-diag
	Yes
	12/

42,000
	28.57
	
	
	
	
	

	Warsaw, 

People’s Republic of Poland297

	1957
	52.23
	Phys-diag
	Yes
	279/

1,001,000
	27.90
	
	
	
	
	

	Powiat Kolski, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	52.24
	Cendrowski295

	Yes
	29†/

87,299
	33.22
	35.60
	
	
	
	

	Września powiat, 

People’s Republic of Poland
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	1981
	52.24
	Cendrowski295

	Yes
	14†/

62,676
	22.34
	22.15
	
	
	
	

	Śrem powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	52.31
	Cendrowski295

	Yes
	21†/

62,639
	33.53
	39.60
	
	
	
	

	Słupca powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	52.31
	Cendrowski295

	Yes
	20†/

41,010
	48.77
	36.47
	
	
	
	

	Nowy Tomyśl powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	52.34
	Cendrowski295

	Yes
	40†/

95,647
	41.82
	44.99
	
	
	
	

	Jarocin powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	52.40
	Cendrowski295

	Yes
	37†/

64,727
	57.16
	61.71
	
	
	
	

	Poznań, 

People’s Republic of Poland295

	1965
	52.40
	Cendrowski295

	Yes
	1,572†/

2,547,736
	60.50
	
	
	
	
	

	Poznań powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	52.45
	Cendrowski295

	Yes
	305†/

557,992
	54.66
	54.42
	
	
	
	

	Szamotuły powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	52.53
	Cendrowski295

	Yes
	15†/

69,331
	21.64
	49.40
	
	
	
	

	Gniezno powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	52.55
	Cendrowski295

	Yes
	79†/

63,502
	124.41
	125.01
	
	
	
	

	Międzychód powiat,

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	52.61
	Cendrowski295

	Yes
	22†/

43,894
	50.12
	56.31
	
	
	
	

	Oborniki powiat, 

People’s Republic of Poland
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	1981
	52.74
	Cendrowski295

	Yes
	12†/

63,456
	18.91
	19.33
	
	
	
	

	Amur oblast, 

Russian Soviet Federative Socialist Republic299

	1985
	52.80
	Poser25

	Yes
	324/

1,003,300
	32.30
	
	27.20
	
	37.50
	

	Amur oblast, 

Russian Federation299

	2005
	52.80
	Poser25

	Yes
	287/

887,600
	32.30
	
	25.10
	
	39.40
	

	Wągrowiec powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	52.81
	Cendrowski295

	Yes
	34†/

65,162
	52.18
	55.53
	
	
	
	

	Czarnków powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	52.94
	Cendrowski295

	Yes
	15†/

51,855
	28.93
	32.19
	
	
	
	

	Chodzież powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	52.95
	Cendrowski295

	Yes
	16†/

41,318
	38.72
	37.77
	
	
	
	

	Trzcianka powiat, 

People’s Republic of Poland
 ADDIN EN.CITE 
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	1981
	52.95
	Cendrowski295

	Yes
	35†/

28,936
	120.96
	54.78
	
	
	
	

	Bydgoszcz, 

People’s Republic of Poland297

	1954
	53.12
	Phys-diag
	Yes
	62/

170,000
	36.50
	
	
	
	
	

	Szczecin region, 

Republic of Poland300

	1992
	53.43
	Poserg25

	No
	658/

951,036
	69.19
	
	
	
	
	

	Szczecin region, 

Republic of Poland301

	1995
	53.43
	McAlpine82 83

	Yes
	548†/

990,525
	55.32
	
	45.74
	
	64.54
	

	Republic of Bashkortostan, 

Russian Federation302

	2004
	53.85
	Poser25

	Yes
	1,120/

3,578,275
	31.30
	
	
	
	
	

	Republic of Bashkortostan, 

Russian Federation:

    Bashkir302

	2004
	53.85
	Poser25

	Yes
	80/

888,889
	9.00
	
	
	
	
	

	Republic of Bashkortostan, 

Russian Federation:

    Chuvash302

	2004
	53.85
	Poser25

	Yes
	22/

104,762
	21.00
	
	
	
	
	

	Republic of Bashkortostan, 

Russian Federation:

    Russian302

	2004
	53.85
	Poser25

	Yes
	237/

1,185,000
	20.00
	
	
	
	
	

	Republic of Bashkortostan, 

Russian Federation:

    Tatars302

	2004
	53.85
	Poser25

	Yes
	234/

806,897
	29.00
	
	
	
	
	

	Kaunas, 

Republic of Lithuania303

	2002
	54.90
	McDonaldf26

	No
	172/

311,594
	55.20
	
	40.00
	
	68.60
	

	Novosibirsk City, 

Russian Soviet Federative Socialist Republic304

	1984
	55.02
	Poser25

	Yes
	398/

1,364,400
	29.20
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Novosibirsk City, 

Russian Federation304

	1997
	55.02
	Poser25

	Yes
	693/

1,406,274
	49.30
	
	
	
	
	

	Novosibirsk City, 

Russian Federation304

	2003
	55.02
	Poser25

	Yes
	694/

1,425,600
	54.40
	44.20
	23.88
	27.31
	76.16
	59.91

	Tiumen region, 

Russian Federation305

	2002
	57.15
	McDonaldf26

	Yes
	731/

3,263,393
	22.40
	
	
	
	
	

	South Estonia, 

Estonian Soviet Socialist Republic
 ADDIN EN.CITE 
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	1989
	58.60
	Schumacher
90

	Yes
	200/

391,649
	51.07
	
	
	
	
	

	South Estonia, 

Estonian Soviet Socialist Republic:

    Estonian natives307

	1989
	58.60
	Schumacherr90

	Yes
	180/

325,323
	55.30
	
	
	
	
	

	South Estonia, 

Estonian Soviet Socialist Republic:

    Non-Estonian immigrants307

	1989
	58.60
	Schumacherr90

	Yes
	14/

52,558
	26.60
	
	
	
	
	

	South Estonia, 

Estonian Soviet Socialist Republic:

    Non-Estonian natives307

	1989
	58.60
	Schumacherr90

	Yes
	6/

13,768
	43.60
	
	
	
	
	

	North America
	
	
	
	
	
	
	
	
	
	
	

	State of Hawaii, 

USA308

	1969
	20.66
	Alter18 19

	Yes
	77†/

778,300
	9.89
	12.90
	
	
	
	

	State of Hawaii, 

USA:

    Asian, born in Hawaii308

	1969
	20.66
	Alter18 19

	Yes
	20†/

226,248
	8.84
	11.78
	
	
	
	

	State of Hawaii, 

USA:

    Caucasian, born in Hawaii308

	1969
	20.66
	Alter18 19

	Yes
	9†/

856,113
	10.51
	14.12
	
	
	
	

	Key West, FL,

USA309

	1983
	24.56
	McDonald & Halliday23

	No
	37†/

26,450
	139.89
	
	
	
	
	

	Key West, FL, 

USA310

	1985
	24.56
	Poser25

	Yes
	31/

44,222
	70.10
	
	
	
	
	

	Houston, TX, 

USA311

	1959
	29.76
	Chipman311

	Yes
	66/

938,219
	7.03
	
	
	
	
	

	New Orleans, LA, 

USA312

	1951
	29.96
	Westlund & Kurland312

	Yes
	59/

685,000
	8.61
	8.75
	7.62
	8.31
	9.52
	9.17

	New Orleans, LA, 

USA:

    Nonwhite only312

	1951
	29.96
	Westlund & Kurland312

	Yes
	10/

200,000
	4.98
	5.33
	6.38
	7.59
	3.74
	3.22

	New Orleans, LA, 

USA:

    Whites only312

	1951
	29.96
	Westlund & Kurland312

	Yes
	49/

485,000
	10.12
	10.12
	8.12
	8.61
	12.00
	11.52

	New Orleans, LA, 

USA313

	1962
	29.96
	Westlund & Kurland312

	Yes
	813/

1,101,956
	9.55
	11.02
	6.24
	7.84
	12.61
	13.97

	New Orleans, LA, 

USA:

    Nonwhite only313

	1962
	29.96
	Westlund & Kurland312

	Yes
	12/

269,000
	4.44
	5.18
	3.91
	5.71
	4.93
	4.70

	New Orleans, LA, 

USA:

    Whites313

	1962
	29.96
	Westlund & Kurland312

	Yes
	71/

599,000
	11.85
	13.22
	7.27
	8.60
	16.13
	17.52

	El Paso County, TX, 

USA314

	2003
	31.76
	Phys-diag
	Yes
	336/

680,162
	49.40
	57.01
	21.40
	
	75.60
	

	Charleston County, SC, 

USA19

	1955
	32.82
	Alter18 19

	Yes
	26†/

188,000
	13.83
	20.87
	
	
	
	

	19 counties around Lubbock, TX, 

USA
 ADDIN EN.CITE 
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	2000
	33.56
	Poser25

	Yes
	182/

424,916
	42.60
	50.30
	16.60
	
	68.60
	

	19 counties around Lubbock, TX, 

USA:

    Blacks only

315-317


	2000
	33.56
	Poser25

	Yes
	6/

27,173
	22.10
	
	
	
	
	

	19 counties around Lubbock, TX, 

USA:

    Hispanic only

315-317


	2000
	33.56
	Poser25

	Yes
	16/

142,448
	11.20
	
	
	
	
	

	19 counties around Lubbock, TX, 

USA:

    Whites only

315-317


	2000
	33.56
	Poser25

	Yes
	140/

249,882
	56.00
	
	
	
	
	

	19 counties around Lubbock, TX, 

USA314

	2003
	33.56
	Phys-diag
	Yes
	304/

425,175
	71.50
	83.77
	28.50
	
	113.90
	

	Los Angeles County, CA,

 USA318

	1970
	34.30
	Detels319

	Yes
	980/

4,454,545
	22.00
	
	
	
	
	

	Los Angeles County, CA, 

USA:

    Raised in California State320

	1970
	34.30
	Detels319

	Yes
	334/

1,518,182
	22.00
	26.95
	
	15.19
	
	37.89

	
	
	
	
	
	
	
	
	
	
	
	

	Los Angeles County, CA, 

USA:

    Raised in Northern USA318

	1970
	34.30
	Detels319

	Yes
	524/

1,455,556
	
	29.47
	
	21.70
	
	36.70

	Los Angeles County, CA, 

USA:

    Raised in Northern USA320

	1970
	34.30
	Detels319

	Yes
	646/

781,829
	36.00
	
	
	
	
	

	Los Angeles County, CA, 

USA:

    Raised in Southern USA318

	1970
	34.30
	Detels319

	Yes
	94/

391,667
	
	15.13
	
	9.05
	
	20.79

	Los Angeles County, CA, 

USA:

    Raised in Southern USA320

	1970
	34.30
	Detels319

	Yes
	120/

525,256
	24.00
	
	
	
	
	

	Los Angeles County, CA, 

USA:

    US-born Japanese Americans319

	1970
	34.30
	Detels319

	Yes
	9/

93,750
	9.60
	
	
	
	
	

	Los Alamos County, NM, 

USA321

	1979
	35.87
	Rose2

	Yes
	14/

18,494
	75.70
	
	
	
	
	

	San Francisco, CA, 

USA322

	1949
	37.78
	Kurland & Dodge323

	Yes
	316/

1,063,973
	29.70
	
	
	
	
	

	Jefferson County, MO, 

USA324

	2002
	38.26
	Poser25

	Yes
	218/

198,099
	110.05
	
	
	
	
	

	Washington, DC, 

USA325

	1958
	38.88
	Westlund & Kurland312

	Yes
	163†/

788,100
	20.70
	22.46
	16.50
	18.86
	24.41
	25.25

	Washington, DC, 

USA:

    Nonwhite only325

	1958
	38.88
	Westlund & Kurland312

	Yes
	67†/

404,000
	16.61
	18.00
	15.03
	16.69
	18.07
	19.18

	Washington, DC, 

USA: 

    Whites only325

	1958
	38.88
	Westlund & Kurland312

	Yes
	96†/

384,100
	25.05
	25.22
	18.20
	19.32
	30.84
	29.67

	Independence & Sugar Creek, MO, 

USA
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	2000
	39.08
	Poser25

	Yes
	106/

120,799
	87.75
	94.18
	34.50
	
	136.80
	

	Independence & Sugar Creek, MO, 

USA326

	2001
	39.08
	Poser25

	Yes
	117/

120,799
	96.86
	103.44
	
	
	
	

	Denver, CO, 

USA323

	1949
	39.74
	Kurland & Dodge323

	Yes
	154/

416,216
	37.00
	36.93
	25.90
	27.01
	47.40
	46.15

	Denver, CO, 

USA:

    Blacks only323

	1949
	39.74
	Kurland & Dodge323

	Yes
	2/

5,235
	11.00
	10.89
	21.70
	22.92
	0.00
	0.00

	Denver, CO, 

USA:

    Whites only323

	1949
	39.74
	Kurland & Dodge323

	Yes
	152/

410,810
	38.20
	38.08
	26.10
	27.19
	49.50
	48.22

	Allegheny County, PA, 

USA327

	1967
	40.42
	McAlpine82 83

	Yes
	791†/

1,454,044
	54.40
	
	43.60
	
	64.40
	

	Allegheny County, PA, 

USA:

    Blacks only327

	1967
	40.42
	McAlpine82 83

	Yes
	48†/

113,208
	42.40
	
	42.20
	
	42.60
	

	Allegheny County, PA, 

USA:

    Whites only327

	1967
	40.42
	McAlpine82 83

	Yes
	694†/

1,250,450
	55.50
	
	43.80
	
	66.40
	

	Weld County, CO, 

USA328

	1982
	40.48
	Schumacher90

	Yes
	90†/

123,438
	72.91
	98.71
	
	
	
	

	Larimer County, CO, 

USA328

	1982
	40.67
	Schumacher90

	Yes
	141†/

149,184
	94.51
	131.79
	
	
	
	

	Galion & Polk Township, OH, 

USA329

	1987
	40.73
	Poser25

	Yes
	18/

16,071
	112.00
	
	
	
	
	

	Lorain County, OH, 

USA
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	2000
	41.29
	Poser25

	Yes
	320/

284,664
	112.41
	124.15
	59.40
	
	163.40
	

	Mansfield, MA

USA330

	1971
	42.03
	Not spec.
	Yes
	14†/

9,939
	140.86
	
	
	
	
	

	Duxbury, MA, 

USA331

	1958
	42.04
	Deacon331

	Yes
	15†/

4,900
	306.12
	
	
	
	
	

	Boston, MA, 

USA332

	1948
	42.36
	Ipsen332

	Yes
	783†/

1,535,294
	51.00
	
	
	
	
	

	London, ON, 

Canada333

	1984
	43.00
	Hader334

	Yes
	229/

254,500
	89.98
	111.33
	53.97
	72.76
	123.30
	147.21

	Ransomville, NY, 

USA335

	1994
	43.10
	Poser25

	No
	8/

1,401
	571.00
	
	
	
	
	

	Mower County, MN, 

USA336

	1978
	43.67
	Schumacher90

	Yes
	42/

42,904
	100.00
	126.09
	72.00
	
	127.00
	

	Olmsted County, MN, 

USA336

	1978
	44.00
	Schumacher90

	Yes
	90/

89,158
	102.00
	142.93
	49.00
	
	151.00
	

	Olmsted County, MN, 

USA337

	1985
	44.00
	Poser25

	Yes
	152/

95,134
	159.77
	207.07
	79.79
	101.61
	231.92
	305.20

	Olmsted County, MN, 

USA338

	2000
	44.00
	Poser25

	Yes
	218/

123,386
	176.68
	207.80
	111.25
	135.33
	239.08
	275.23

	Rochester, MN, 

USA339

	1965
	44.02
	WFN4

	Yes
	43/

46,739
	92.00
	138.25
	
	
	
	

	Rochester, MN, 

USA336

	1978
	44.02
	Schumacher90

	Yes
	61/

56,594
	108.00
	158.24
	
	
	
	

	Rochester, MN, 

USA337

	1985
	44.02
	Poser25

	Yes
	102/

59,420
	171.66
	214.91
	81.28
	97.51
	247.27
	324.14

	Kingston, ON, 

Canada340

	1949
	44.23
	White & Wheelan340

	Yes
	17/

29,825
	57.00
	
	
	
	
	

	Halifax County, NS, 

Canada19

	1955
	44.85
	Alter18 19

	Yes
	64†/

198,000
	32.32
	44.46
	
	
	
	

	Ottawa, ON, 

Canada341

	1975
	45.42
	Phys-diag
	Yes
	222/

331,343
	67.00
	
	
	
	
	

	Province of Nova Scotia, 

Canada342

	2001
	45.69
	Poser25

	No
	2,000/

942,884
	212.12
	
	
	
	
	

	Missoula County, MT, 

USA343

	1957
	45.85
	Siedler343

	Yes
	25/

42,373
	59.00
	
	
	
	
	

	Middlesex County, ON, 

Canada333

	1984
	46.92
	Hader334

	Yes
	324/

356,044
	91.00
	
	
	
	
	

	King-Pierce Counties, WA, 

USA318

	1970
	47.28
	Detels319

	Yes
	309/

447,826
	69.00
	
	
	
	
	

	King-Pierce Counties, WA, 

USA:

    Raised in Northern USA318

	1970
	47.28
	Detels319

	Yes
	268/

370,631
	
	57.13
	
	32.38
	
	80.16

	King-Pierce Counties, WA, 

USA:

    Raised in Northern USA320

	1970
	47.28
	Detels319

	Yes
	199/

361,818
	55.00
	
	
	
	
	

	King-Pierce Counties, WA, 

USA:

    Raised in Southern USA320

	1970
	47.28
	Detels319

	Yes
	18/

105,882
	17.00
	
	
	
	
	

	King-Pierce Counties, WA, 

USA:

    Raised in Southern USA318

	1970
	47.28
	Detels319

	Yes
	41/

93,948
	
	33.95
	
	7.56
	
	58.52

	King-Pierce Counties, WA, 

USA:

    Raised in Washington State320

	1970
	47.28
	Detels319

	Yes
	382/

406,078
	69.00
	97.39
	
	62.49
	
	129.86

	Cardston. AB, 

Canada344

	1989
	49.20
	Poser25

	Yes
	7/

7,955
	88.00
	
	
	
	
	

	Crowsnest Pass Region,  AB,

Canada344

	1989
	49.63
	Poser25

	Yes
	20/

9,217
	217.00
	
	
	
	
	

	Winnipeg, MB, 

Canada312

	1951
	49.90
	Westlund & Kurland312

	Yes
	112/

354,000
	36.16
	38.65
	23.38
	24.84
	48.11
	51.50

	Winnipeg, MB, 

Canada345

	1960
	49.90
	Westlund & Kurland312

	Yes
	128/

354,000
	35.39
	40.51
	27.09
	31.52
	43.46
	48.89

	Saskatoon, SK, 

Canada334

	1977
	52.22
	Hader334

	Yes
	181†/

135,074
	134.00
	
	
	
	
	

	Saskatoon, SK, 

Canada346

	1999
	52.22
	Hader334

	No
	529/

213,306
	248.00
	
	
	
	
	

	Saskatoon, SK, 

Canada347

	2005
	52.22
	Poser25

	Yes
	558/

196,815
	298.26
	334.83
	180.73
	172.12
	407.06
	486.22

	Province of Newfoundland & Labrador, 

Canada348

	1985
	53.50
	Hader334

	Yes
	320/

579,710
	55.20
	74.24
	
	
	
	

	Province of Newfoundland & Labrador, 

Canada349

	2001
	53.50
	Poser25

	Yes
	493/

522,246
	94.40
	
	
	
	
	

	Barrhead County, AB, 

Canada350

	1987
	54.10
	Numerical Poser125

	Yes
	19†/

9,720
	195.47
	244.65
	
	
	
	

	Westlock County, AB, 

Canada351

	1991
	54.46
	Numerical Poser125

	Yes
	23†/

11,510
	199.83
	236.70
	111.25
	135.33
	239.08
	275.23

	Province of Manitoba, 

Canada352

	2006
	54.46
	Phys-diag
	Yes
	3,192/

1,148,401
	278.00
	
	
	
	
	

	Province of Alberta, 

Canada353

	1989
	54.60
	Phys-diag
	Yes
	5,548/

2,560,222
	216.70
	
	173.10
	
	260.30
	

	Province of Alberta, 

Canada354

	1990
	54.60
	Phys-diag
	Yes
	5,053/

2,578,216
	217.60
	
	
	
	
	

	Province of Alberta, 

Canada355

	1994
	54.60
	Phys-diag
	Yes
	6,617/

2,694,339
	245.59
	
	
	
	
	

	Province of Alberta, 

Canada:

    First nations people355

	1994
	54.60
	Phys-diag
	Yes
	34/

86,469
	56.30
	
	
	
	
	

	Province of Alberta, 

Canada355

	2002
	54.60
	Phys-diag
	Yes
	90/

114,418
	337.32
	
	
	
	
	

	Province of Alberta, 

Canada355

	2002
	54.60
	Phys-diag
	Yes
	10,412/

3,086,646
	78.66
	
	
	
	
	

	Province of Alberta, 

Canada354

	2004
	54.60
	Phys-diag
	Yes
	11,562/

3,179,036
	363.70
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Province of British Columbia, 

Canada356

	1982
	54.68
	Schumacher90

	Yes
	3,340†/

2,559,387
	130.50
	
	81.90
	
	178.40
	

	Province of British Columbia, 

Canada:

    Chinese-Canadians357

	2001
	54.68
	Poser25

	No
	41/

264,516
	15.50
	
	
	
	
	

	Latin America & the Caribbean
	
	
	
	
	
	
	
	

	San Francisco de Quito,

Republic of Ecuador358

	2006
	0.25
	Poser25

	Yes
	103/

2,036,260
	5.06
	
	
	
	
	

	Santiago de Guayaquil,

Republic of Ecuador358

	2006
	2.18
	Poser25

	Yes
	50/

2,206,213
	2.27
	
	
	
	
	

	Santa Ana de los ríos de Cuenca,

Republic of Ecuador358

	2006
	2.90
	Poser25

	Yes
	5/

666,085
	0.75
	
	
	
	
	

	Departamento de Caldas, 

Republic of Colombia359

	2000
	3.86
	Poser25

	Yes
	17/

1,074,956
	1.58
	
	
	
	
	

	Bogotá, 

Republic of Colombia360

	2002
	4.60
	McDonaldf26

	Yes
	296/

6,712,247
	4.41
	5.05
	2.71
	3.29
	5.98
	6.68

	Departamento del Risaralda, 

Republic of Colombia359

	2000
	5.09
	Poser25

	Yes
	45/

903,924
	4.98
	
	
	
	
	

	Departamento de Santander, 

Republic of Colombia359

	2000
	6.32
	Poser25

	Yes
	48/

1,900,121
	2.53
	
	
	
	
	

	Departamento de Antioquia, 

Republic of Colombia359

	2000
	7.14
	Poser25

	Yes
	75/

5,182,839
	1.45
	
	
	
	
	

	Republic of Panama361

	2005
	8.45
	Poser25
/

McDonaldf
26

	Yes
	169/

3,228,186
	5.24
	
	1.60
	
	8.94
	

	Lima,

Republic of Perú362

	2007
	12.04
	Poser25
/

McDonald26

	Yes
	616/

8,005,778
	7.69
	
	
	
	
	

	Martinique, 

French Antilles, French Republic363

	1998
	14.67
	Poser25

	No
	51/

357,000
	17.40
	
	
	
	
	

	Martinique, 

French Antilles, French Republic364

	1999
	14.67
	McDonaldf26

	Yes
	72/

243,000
	20.99
	22.29
	13.21
	9.23
	44.27
	34.43

	Guadeloupe, 

French Antilles, French Republic364

	1999
	16.25
	McDonaldf26

	Yes
	29/

340,000
	13.36
	8.77
	3.85
	2.61
	22.12
	14.50

	Vassouras, Rio de Janeiro

Federative Republic of Brazil365

	2002
	22.30
	Poser25

	No
	1/

31,447
	3.18
	
	
	
	
	

	Londrina, 

Federative Republic of Brazil366

	2003
	23.20
	Phys-diag
	No
	61/

442,029
	13.80
	
	
	
	
	

	Arapongas, 

Federative Republic of Brazil366

	2003
	23.30
	Phys-diag
	No
	11/

78,571
	14.00
	
	
	
	
	

	São Paulo, 

Federative Republic of Brazil367

	1990
	23.50
	Poser25

	Yes
	486/

11,381,733
	4.27
	
	
	
	
	

	São Paulo, 

Federative Republic of Brazil368

	1997
	23.50
	Poser25
/

Fazekas369
/Paty370

	Yes
	1,483/

9,886,667
	15.00
	
	
	
	
	

	San Pedro, 

United Mexican States371

	2003
	25.66
	Poser25

	No
	38/

125,978
	30.00
	
	
	
	
	

	Oliva, 

Argentine Republic372

	2003
	32.00
	Poser25
/

McDonaldf26

	No
	11/

12,400
	88.00
	
	
	
	
	

	Oriental Republic of Uruguay373

	1998
	34.54
	Poser25

	No
	930/

3,100,000
	30.00
	
	
	
	
	

	Buenos Aires, 

Argentine Republic374

	1996
	34.63
	Poser25

	Yes
	329/

12,594,974
	19.80
	
	
	
	
	

	Republic of Chile375

	2004
	36.42
	Poser25

	Yes
	89/

762,879
	11.70
	
	
	
	
	

	Neuquén, 

Argentine Republic376

	2002
	38.95
	Poser25

	Yes
	36/

98,909
	17.70
	
	
	
	
	

	Trelew, 

Argentine Republic376

	2002
	43.25
	Poser25

	Yes
	12/

43,984
	13.40
	
	
	
	
	

	Argentine Patagonia, 

Argentine Republic376


	2002
	45.50
	Poser25

	Yes
	72/

417,666
	
	21.26
	12.17
	16.36
	22.15
	25.83

	Río Gallegos, 

Argentine Republic376

	2002
	51.63
	Poser25

	Yes
	17/

79,144
	21.50
	
	
	
	
	

	Ushuaia, 

Argentine Republic376

	2002
	54.80
	Poser25

	Yes
	7/

45,785
	15.30
	
	
	
	
	

	Middle East and Africa
	
	
	
	
	
	
	
	

	Republic of South Africa377

	1960
	28.12
	Dean377

	Yes
	290/

15,992,000
	1.81
	
	
	
	
	

	Republic of South Africa:

    All non-whites377

	1960
	28.12
	Dean377

	Yes
	2/

993,000
	0.07
	
	
	
	
	

	Republic of South Africa:

    All whites377

	1960
	28.12
	Dean377

	Yes
	281/

3,076,000
	9.10
	12.08
	5.40
	7.43
	12.80
	16.40

	Republic of South Africa:

    White - Immigrants377

	1960
	28.12
	Dean377

	Yes
	123/

313,000
	46.10
	40.06
	26.60
	21.06
	66.50
	57.74

	Republic of South Africa:

    White - South African-born377

	1960
	28.12
	Dean377

	Yes
	158/

2,763,000
	5.70
	7.48
	3.30
	4.47
	8.00
	10.28

	KwaZulu Natal, 

Republic of South Africa378

	2005
	29.09
	Polmanc15

	Yes
	167/

10,014,500
	1.67
	1.89
	0.91
	1.14
	2.38
	2.58

	KwaZulu Natal, 

Republic of South Africa:

    Blacks only378

	2005
	29.09
	Polmanc15

	Yes
	12/

5,316,060
	0.22
	
	
	
	
	

	KwaZulu Natal, 

Republic of South Africa:

    Indians378

	2005
	29.09
	Polmanc15

	Yes
	48/

632,262
	7.59
	
	
	
	
	

	KwaZulu Natal, 

Republic of South Africa:

    Mixed-race378

	2005
	29.09
	Polmanc15

	Yes
	2/

102,663
	1.94
	
	
	
	
	

	KwaZulu Natal, 

Republic of South Africa:

    Whites378

	2005
	29.09
	Polmanc15

	Yes
	105/

409,554
	25.60
	
	
	
	
	

	State of Qatar379

	2002
	25.30
	Poser25

	No
	41/

170,000
	24.12
	
	
	
	
	

	State of Kuwait380

	1984
	29.42
	Poser25

	Yes
	80/

840,336
	8.33
	
	
	
	
	

	State of Kuwait381

	1988
	29.42
	Poser25

	Yes
	326/

1,757,866
	10.20
	
	
	
	
	

	State of Kuwait:

    Kuwaitis381

	1988
	29.42
	Poser25

	Yes
	51/

535,000
	23.76
	29.14
	20.50
	29.15
	27.46
	29.13

	State of Kuwait:

    Palestinians381

	1988
	29.42
	Poser25

	Yes
	72/

302,000
	9.51
	13.70
	7.17
	9.55
	11.81
	17.56

	State of Kuwait382

	2000
	29.42
	Poser25
/Paty370

	Yes
	305/

1,745,092
	18.54
	17.43
	12.50
	10.94
	28.72
	23.92

	State of Kuwait:

    Kuwaitis382

	2000
	29.42
	Poser25
/Paty370

	Yes
	247/

555,431
	44.47
	39.52
	39.29
	35.65
	49.35
	43.39

	State of Kuwait:

    Non-Kuwaitis382

	2000
	29.42
	Poser25
/Paty370

	Yes
	79/

1,202,435
	6.57
	7.29
	3.84
	3.11
	12.74
	11.48

	State of Israel:

    All immigrants383

	1960
	31.48
	Alter18 19

	Yes
	1,268†/

28,693,898
	14.47
	17.67
	
	
	
	

	State of Israel:

    European-born immigrants383

	1960
	31.48
	Alter18 19

	Yes
	208†/

664,581
	31.30
	23.31
	
	
	
	

	State of Israel:

    African-Asian born immigrants383

	1960
	31.48
	Alter18 19

	Yes
	61†/

1,194,260
	5.11
	8.22
	
	
	
	

	State of Israel:

    Israel-born Israeli ancestry384

	1981
	31.48
	McDonald & Halliday23
/

Rose2
/Poser25

	Yes
	44/

459,800
	32.40
	
	
	
	
	

	State of Israel:

    Israel-born Africasian ancestry384

	1981
	31.48
	Rose2
/McDonald & Halliday23
/ Poser25

	Yes
	57/

835,100
	29.00
	
	
	
	
	

	State of Israel:

   Israel-born Euro/American ancestry384

	1981
	31.48
	Rose2
/McDonald & Halliday23
/ Poser25

	Yes
	142/

540,600
	38.30
	
	
	
	
	

	State of Israel:  

    Africasian immigrants384

	1981
	31.48
	Rose2
/McDonald & Halliday23
/ Poser25

	Yes
	150/

633,100
	14.20
	
	
	
	
	

	State of Israel385

	2000
	31.48
	Poser25

	Yes
	2,861/

6,498,400
	44.03
	57.49
	
	
	
	

	State of Israel:

    All jews385

	2000
	31.48
	Poser25

	Yes
	2,697/

5,122,800
	52.65
	64.20
	
	
	
	

	State of Israel:

    Israel-born Jews 385

	2000
	31.48
	Poser25

	Yes
	1,497/

3,165,200
	47.30
	85.49
	
	
	
	

	State of Israel:

    Europe/American-born Jews385

	2000
	31.48
	Poser25

	Yes
	952/

1,402,000
	67.90
	67.79
	
	
	
	

	State of Israel:

    Africa/Asia-born Jews385

	2000
	31.48
	Poser25

	Yes
	248/

555,600
	44.64
	36.00
	
	
	
	

	State of Israel:

    All Arabs385

	2000
	31.48
	Poser25

	Yes
	164/

846,800
	11.92
	20.67
	
	
	
	

	State of Israel:

    Moslem Arabs385

	2000
	31.48
	Poser25

	Yes
	106/

952,200
	11.13
	
	
	
	
	

	State of Israel:

    Bedouins385

	2000
	31.48
	Poser25

	Yes
	6/

111,100
	5.40
	
	
	
	
	

	State of Israel:

    Christian Arabs385

	2000
	31.48
	Poser25

	Yes
	43/

210,000
	20.48
	
	
	
	
	

	State of Israel:

    Druze385

	2000
	31.48
	Poser25

	Yes
	9/

102,300
	8.80
	
	
	
	
	

	Amman, 

Hashemite Kingdom of Jordan386

	2004
	31.58
	McDonaldf26

	Yes
	156/

402,960
	39.21
	35.21
	22.04
	21.31
	56.84
	48.14

	Jerusalem, 

State of Israel:

    Israel-born Israel ancestry384

	1983
	31.78
	Rose2
/McDonald & Halliday23
 
	Yes
	21†/

73,364
	61.30
	
	
	
	
	

	Jerusalem, 

State of Israel:

    Israel-born Euro/American ancestry384

	1983
	31.78
	Rose2
/McDonald & Halliday23
 
	Yes
	23†/

43,606
	68.50
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	Jerusalem, 

State of Israel:

    Israel-born Africasian ancestry384

	1983
	31.78
	Rose2
/McDonald & Halliday23
 
	Yes
	17†/

75,167
	51.30
	
	
	
	
	

	Jerusalem, 

State of Israel:

    Africasian immigrants384

	1983
	31.78
	Rose2
/McDonald & Halliday23
 
	Yes
	79†/

202,872
	28.60
	
	
	
	
	

	Jerusalem, 

State of Israel387

	1995
	31.78
	Poser25

	Yes
	272/

677,541
	40.15
	
	
	
	
	

	Jerusalem, 

State of Israel:

    Israel-born Euro/American Jews387

	1995
	31.78
	Poser25

	Yes
	88/

114,966
	76.54
	
	
	
	
	

	Jerusalem, 

State of Israel:

    Israel-born Africasian jews387

	1995
	31.78
	Poser25

	Yes
	21/

54,945
	38.22
	
	
	
	
	

	Jerusalem, 

State of Israel:

    Europe/American-born Jews387

	1995
	31.78
	Poser25

	Yes
	65/

137,458
	47.29
	
	
	
	
	

	Jerusalem, 

State of Israel:

    Africasian-born Jews387

	1995
	31.78
	Poser25

	Yes
	79/

202,872
	38.94
	
	
	
	
	

	Jerusalem, 

State of Israel:

    Arabs387

	1995
	31.78
	Poser25

	Yes
	19/

167,300
	11.36
	
	
	
	
	

	Benghazi, 

Great Socialist People’s Libyan Arab Jamahiriya388

	1984
	32.12
	McDonald & Halliday23

	Yes
	21/

518,745
	4.05
	5.87
	2.99
	5.36
	5.18
	6.34

	Irbid, 

Hashemite Kingdom of Jordan386

	2005
	32.55
	McDonaldf26

	Yes
	224/

589,474
	38.00
	
	
	
	
	

	Esfahan, 

Islamic Republic of Iran389

	2005
	32.63
	McDonaldf26

	Yes
	1,391/

3,923,255
	35.46
	40.59
	15.30
	18.46
	56.71
	61.19

	Esfahan, 

Islamic Republic of Iran
 ADDIN EN.CITE 
390 391

	2006
	32.63
	McDonaldf26

	Yes
	1,718/

3,923,255
	43.79
	50.25
	19.27
	22.81
	69.64
	75.79

	Esfahan, 

Islamic Republic of Iran:

    Armenians390

	2006
	32.63
	McDonaldf26

	Yes
	15/

8,333
	180.00
	
	
	
	
	

	Esfahan, 

Islamic Republic of Iran:

    Persians390

	2006
	32.63
	McDonaldf26

	Yes
	1,703/

3,888,128
	43.80
	
	
	
	
	

	Republic of Iraq392

	2008
	33.19
	McDonaldf26

	No
	1,207/

27,499,638
	2.18
	0.31
	1.20
	0.18
	3.20
	0.43

	Republic of Malta393

	1978
	35.94
	Phys-diag
	Yes
	17/

322,600
	5.27
	
	
	
	
	

	Republic of Malta394

	1988
	35.94
	Poser25

	No
	29/

345,448
	8.39
	
	
	
	
	

	Republic of Malta395

	1999
	35.94
	Poser25

	Yes
	50/

378,400
	13.21
	13.90
	11.18
	11.58
	15.22
	16.07

	Maltepe, Istanbul, 

Republic of Turkey396

	2005
	40.95
	Poser25
/Barkhof397

	Yes
	33/

32,531
	101.40
	
	
	
	
	

	Edirne city, 

Republic of Turkey398

	2003
	41.67
	Phys-diag
	No
	34/

114,865
	29.60
	
	
	
	
	

	Edirne city, 

Republic of Turkey

   Turkish-Jewish population399

	2003
	41.67
	McDonaldf26

	No
	20/

18,000
	111.00
	
	
	
	
	

	Asia and Pacific Islands
	
	
	
	
	
	
	
	
	
	

	Republic of the Fiji Islands3

	1960
	17.50
	Phys-diag
	Yes
	5/

357,143
	1.40
	
	
	
	
	

	Bombay, 

Republic of India:

    Zorastrian population400

	1985
	18.98
	Schumacher90

	Yes
	3/

14,010
	21.41
	24.60
	
	
	
	

	Bombay, 

Republic of India:

    Zorastrian population401

	1988
	18.98
	Schumacher90

	Yes
	14/

50,053
	27.97
	28.88
	
	
	
	

	Pune, 

Republic of India:

    Zorastrian population401

	1988
	18.98
	Schumacher90

	Yes
	2/

3,448
	58.00
	
	
	
	
	

	Hong Kong, 

People’s Republic of China:

    Chinese402

	1997
	22.05
	Phys-diag
	Yes
	53/

6,883,117
	0.77
	
	
	
	
	

	Republic of China403

	2005
	23.61
	Phys-diag
	Yes
	674/

22,770,383
	2.96
	3.04
	1.32
	1.35
	4.65
	4.61

	Lancang Lahuzu, Yunnan Province

People’s Republic of China404 405

	1986
	24.50
	Phys-diag
	Yes
	1/

47,825
	2.10
	
	
	
	
	

	Naha, Okinawa Prefecture

Japan406

	1977
	26.00
	Japan MSRC407

	Yes
	6/

310,000
	1.90
	
	
	
	
	

	Okinawa Prefecture

Japan408

	1978
	26.20
	Japan MSRC407

	Yes
	25†/

1,073,000
	2.33
	
	
	
	
	

	Niigata, 

Japan
 ADDIN EN.CITE 
409 410

	1960
	28.00
	Alter18 19

	Yes
	9†/

230,000
	3.90
	
	
	
	
	

	Shanghai, 

People’s Republic of China

411


	2004
	31.20
	McDonaldf26

	Yes
	123/

8,848,921
	1.39
	1.32
	0.98
	0.92
	1.80
	1.68

	Kagoshima, 

Japan406

	1978
	32.00
	Japan MSRC407

	Yes
	4/

417,000
	0.90
	
	
	
	
	

	Miyazaki, 

Japan406

	1978
	32.00
	Japan MSRC407

	Yes
	2/

251,000
	0.80
	
	
	
	
	

	Kumamoto City, 

Japan412

	1982
	32.78
	Japan MSRC407

	Yes
	7/

540,000
	1.30
	
	
	
	
	

	Kumamoto, 

Japan413

	1957
	32.78
	Alter18 19

	Yes
	7†/

332,000
	2.11
	
	
	
	
	

	Kumamoto, 

Japan
 ADDIN EN.CITE 
409 410

	1958
	32.78
	Alter18 19

	Yes
	6†/

332,000
	1.80
	
	
	
	
	

	Fukuoka,

Japan
 ADDIN EN.CITE 
409 410

	1959
	33.00
	Alter18 19

	Yes
	10†/

608,000
	1.60
	
	
	
	
	

	Yonago,

Japan406

	1978
	35.00
	Japan MSRC407

	Yes
	3/

124,000
	2.40
	
	
	
	
	

	Kanazawa,

Japan406

	1978
	37.00
	Japan MSRC407

	Yes
	6/

401,000
	1.50
	
	
	
	
	

	Sendai, 

Japan406

	1976
	38.00
	Japan MSRC407

	Yes
	11/

576,000
	1.90
	
	
	
	
	

	Morioka, 

Japan406

	1972
	40.00
	Japan MSRC407

	Yes
	9/

227,000
	4.00
	
	
	
	
	

	Hirosaki City, 

Japan414

	1973
	40.60
	Phys-diag
	Yes
	6/

159,000
	3.80
	
	
	
	
	

	Goshogawara City, 

Japan414

	1974
	40.80
	Phys-diag
	Yes
	2/

52,000
	3.90
	
	
	
	
	

	Aomori City, 

Japan414

	1973
	40.82
	Phys-diag
	Yes
	9/

248,000
	3.60
	
	
	
	
	

	Aomori, 

Japan406

	1978
	41.00
	Japan MSRC407

	Yes
	10/

276,000
	3.60
	
	
	
	
	

	Hirosaki, 

Japan406

	1978
	41.00
	Japan MSRC407

	Yes
	6/

171,000
	3.50
	
	
	
	
	

	Sapporo, 

Japan413

	1957
	43.10
	Alter18 19

	Yes
	5†/

426,000
	1.17
	
	
	
	
	

	Sapporo, 

Japan
 ADDIN EN.CITE 
409 410

	1958
	43.10
	Alter18 19

	Yes
	7†/

426,000
	1.60
	
	
	
	
	

	Tokachi Province, 

Japan415

	2001
	43.40
	Poser25

	Yes
	31/

361,727
	8.57
	
	
	
	
	

	Tokachi Province, 

Japan416

	2006
	43.40
	Poser25

	Yes
	44/

358,439
	13.11
	13.87
	6.96
	7.73
	18.82
	19.59

	Asahikawa, 

Japan406

	1975
	44.00
	Japan MSRC407

	Yes
	8/

323,000
	2.50
	
	
	
	
	

	Asahikawa, 

Japan417

	2002
	44.00
	Poser25

	Yes
	37/

363,526
	10.18
	10.27
	7.54
	8.02
	12.55
	12.36

	Note: All place names are those used at the time of the study in question – some may no longer exist or may have been renamed.

Abbreviations:

In Australasia region: NSW=State of New South Wales; TAS=State of Tasmania; WA=State of Western Australia.

In UK region/Scandinavia and North Atlantic region: UK=United Kingdom of Great Britain & Northern Ireland.

In North America region/Asia region: AB=Province of Alberta; CA=State of California; CO= Colorado; DC=District of Columbia; FL=State of Florida; LA=State of Louisiana; MA=Commonwealth of Massachusetts; MB=Province of Manitoba; MN=State of Minnesota; MO=State of Missouri; MT=State of Montana; NM=State of New Mexico; NS=Province of Nova Scotia; NY=State of New York; OH=State of Ohio; ON=Province of Ontario; PA=Commonwealth of Pennsylvania; SC=State of South Carolina; SK=Province of Saskatchewan; TX=State of Texas; USA=United States of America; WA=State of Washington.

Diagnostic criteria: WFN=World Federation of Neurology; DMSR=Denmark Multiple Sclerosis Registry; Japan MSRC=Japan Multiple Sclerosis Research Committee
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Supplement 2
Early criteria (pre-Allison & Millar)

Ipsen criteria: 1939-48, Boston, MA USA1

· Probable MS

· Those cases with records presenting convincing evidence 

· Possible MS

· Those cases whose evidence was more doubtful.

Ipsen acknowledges these allocations are fairly arbitrary but also notes that absolutely certainty of diagnosis is impossible except by autopsy, a limitation we are similarly affected by even today.  

Westlund & Kurland: 1951, Winnipeg, MT Canada & New Orleans, LA USA2

Diagnostic groupings as follows, with no explicit requirements for each, rather deferring to the discretion of the examining neurologist:

· Certain MS

· Probable MS

· Possible MS

· In this class, the changes for and against MS were considered approximately even

· Doubtful, unlikely or definitely-not MS2

Sutherland criteria: 1954, Northern Scotland3

· Probable MS

· This category for patients in whom the history, the results of clinical examination and, where available, hospital investigations, indicated that the diagnosis of MS was beyond reasonable doubt.

· Possible MS

· Patients in whom a diagnosis of MS appears justifiable but in which the diagnosis could not be established beyond reasonable doubt;

· This group also included patients who did not wish to be examined or could not be seen – review of hospital records for these patients suggested a diagnosis of MS

· Rejected cases

· Patients found to be suffering from a disease other than MS

Allison & Millar Criteria and variants

Allison & Millar criteria: 1954, Northern Ireland4

· Early disseminated sclerosis: 

1) this category for patients with little in the way of symptomatic presentation but with a recent history consistent with disease onset, i.e. optic neuritis, ophthalmoplegia (double vision), vertigo, sensory problems like pins & needles or numbness, or motor problems like weakness.

· Probable disseminated sclerosis

1) this category for patients “in which there was no reasonable doubt about the diagnosis”, “usually a remitting quality”, with patients presenting with physical disability “explicable only on the basis of multiple lesions”4
. 
· Possible disseminated sclerosis

1) this category for patients in which the diagnosis was suggested by the findings but without evidence of multiple lesions in the CNS.  
· Discarded cases

1) This category for patients in which the results of clinical examination suggested some other disease.
Siedler Criteria: 1957, Missoula County, MT USA5

· Probable MS

1) Patients whose objective documented neurologic findings were explainable only by the assumption of multiple lesions in the CNS.  Historic evidence, laboratory findings and examination results could be used as supporting evidence where they supported the impression of MS and were against other diagnoses.  Patients had neurologic signs and symptoms characterized by 

· exacerbations and remissions

or

· slow progression of lesions

· Possible MS

1) Patients who had insufficient evidence of multiple lesions in the CNS on the basis of neurologic examination

· Not MS

1) Patients in whom another diagnosis was more likely5

Deacon Criteria: 1958, Duxbury, MA USA6

· Probable MS w/ disability

1) This include patients with neurological signs and symptoms characterized by exacerbations and remissions or by slow progression.  Patients’ neurological exams were only explainable by multiple lesions in the CNS, and patients’ histories, and laboratory and neurological findings indicated MS over another diagnosis.  

· Probable MS w/o disability

1) In this patients, clinical records revealed signs and symptoms compatible with MS which had been present in the past, but at exam there was no clear evidence of multiple lesions in the CNS

· Possible MS

1) This included patients in whom a diagnosis had not been entirely established.

· Not MS

1) This included patients in whom another diagnosis was made.

Dean Criteria: 1960, South Africa7

· Probable MS

1) Patients with a multiplicity of lesions in the CNS (DIS), usually exacerbations and remissions, and the necessary investigations to exclude other pathology had been carried out.

· Possible MS 

1) Those patients in whom there was any doubt about the diagnosis

· Not MS

1) Those whose condition could be otherwise explained as non-MS7

World Federation of Neurology criteria and variants

Allison/World Federation of Neurology Criteria: 19608

· Latent or Early Probable MS

1) Patients whose histories left little doubt as to the diagnosis but in whom there was as yet little or no disability and few neurological signs.  

· Probable MS

1) Cases in which there was no reasonable clinical doubt as to the diagnosis; patients had to have evidence of physical disablement, usually a remitting character to their history and on examination definite physical signs explicable only on the basis of multiplicity of lesions within the neuraxis.

· Possible MS

1) Cases had to have some physical disablement and definite physical signs indicative of white matter disease and clinically suggestive of MS, but cases had later age of onset relative to those in probable MS group and histories were progressive or static, rather than remitting and their physical signs did not indicate such a sufficiency of lesions at different levels as was found in probable cases.

· Discarded cases

1) Cases in which there were no physical signs and in which documentary proof of former symptoms having occurred were deemed inadequate, or cases in which symptoms were better explained by another condition. 

Alter Criteria: 1960, Halifax County, NS Canada & Charleston County, SC USA
 ADDIN EN.CITE 
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· Early Probable and Latent MS

1) Patients showed slight or no disability and few physical signs but who had histories (presented) of remitting symptoms and signs commonly associated with the disease; patients must exhibit at least one physical sign typical of MS; patients unavailable for exam must present documented proof that signs and symptoms had occurred; optic neuritis alone was not considered MS 

· Probable MS

1) Patients in whom there was no reasonable doubt as to the diagnosis and in whom some physical disability was found; history was usually that of remitting disease; on examination, definite physical signs that could be explained only by multiple lesions of the neuraxis were found; supporting (paraclinical) evidence such as change in colloidal gold curve (characteristic CSF) or a negative myelogram were required for acceptance of patients whose history were unreliable.  

· Possible MS

1) Patients  showing physical disability and definite physical signs indicative of CNS disease and suggestive of MS; these patients usually had progressive rather than remitting course and did not have sufficient evidence of multiple lesions at varying levels; however no other cause for the condition could be established.

Gilland criteria: 196511

In 1965, Gilland proposed a modification of the WFN diagnostic criteria which would make better use of CSF-based evidence, which he felt were underrepresented in the Allison/WFN criteria.  These criteria proposed a hybrid between the three groups in the WFN criteria (early probable, probable and possible) and three groupings based upon CSF findings (typical (MS characteristic), gamma-normal (found in 10-15% MS cases), and atypical (indicative of non-MS, likely infection) CSF)11
.  These hybrid groupings would be thus allocated into two main groups:

· MS Diagnostic:

1) Probable – CSF Typical

2) Probable – CSF gamma normal

3) Probable – CSF Atypical

4) Early Probable – CSF Typical

5) Early Probable – CSF gamma normal

6) Early Possible – CSF Typical

· MS Observation:

1) Early Probable – CSF Atypical

2) Clinical Possible – CSF  gamma normal

3) Clinical Possible – CSF Atypical

Poskanzer criteria and variants

Poskanzer Criteria: 1963, Northeast UK12

· Probable MS

1) Patients were included in this category when they unequivocally satisfied the DIT/DIS criteria and when there was little reasonable doubt about the diagnosis

· Latent MS

1) Patients in which there was little doubt about the diagnosis; however patients were asymptomatic at the time of examination, but gave a characteristic history of episodic multifocal neurological disease which defied alternative explanation

· Possible MS 

1) Patients in which alternative diagnoses had been excluded as far as practicable and where the clinical picture was more suggestive of multiple sclerosis than other known neurological disorders12
.      

Cendrowski Criteria : 1965, Western Poland13

· Probable MS

1) Patients unequivocally satisfied clinical criteria of the progressive disease with dissemination of lesions in time and space, leaving only little doubt about the diagnosis.

· Possible MS

1) For those patients where alternative diagnoses had been excluded as far as practicable and when the clinical picture was more suggestive for MS than of other neurological disease13
.

Hornabrook Criteria: 1971, Wellington, New Zealand14

· Probable MS 

a. Patients presenting with neurological symptoms suggestive of MS, with at least one relapse at the same site or elsewhere (DIT); neurological exam provided evidence of the presence of more than one physical lesions within the CNS, these lesions were anatomically separate (DIS) 

or

b. Patients in whom a progressive single lesion had been succeeded by a history of relapses and scattered lesions (DIT/DIS), provided examination demonstrated the presence of physical signs consistent with various sites of damage within the CNS (DIS).

· Latent MS

c. Patients presenting with a history of variable duration in which there were indications of scattered lesions in the CNS (DIS), the presence of structural damage confirmed by neurological exam, but in whom there were only mild fluctuating signs of the development of new symptoms and signs without distinctly recognizable relapses.  

· Possible MS

d. Patients with many of the neurological symptoms or history suggestive of MS but in whom some slightly atypical feature, such as late age of onset, made them uncertain to be MS14
.  

Other intervening criteria

Chipman Criteria: 1959, Houston, TX USA15

In his 1959 study of MS in Houston, TX, Chipman made use of a standardised set of criteria for use by the various physicians providing subjects for the study, these criteria effectively being for definite/probable MS and required:

· History of remissions/relapse or temporary exacerbations of neurological symptoms

· Evidence of multiple symptomatology which could only be explained on the basis of multiple anatomical nervous system lesions

· In cases where no history or physical findings were available, the diagnosis of the examining neurologist or internist was accepted.

· Patients who were listed by the MS Society as MS cases but who had no available professional diagnosis and who refused to give a history were excluded from the study.

Behrend criteria: 1960, Marseille, France & Hamburg, Germany16

Cases were classified by a combination of elements including:

1) Localization of the clinically detectable foci;

· Cerebral

· Spinal

· Cerebrospinal

2) Number of the clinically detectable foci;

· One

· Two or more

· Uncertain

3) Course of the disease;

· One remission

· Two or more remissions

· Chronic progressive

· Mixed

4) CSF changes

· Typical

· Atypical

· Normal

· Unknown

5) Presence of optic nerve lesion

Into groups of

· Clinically unequivocal

· Probable

· Possible

Dassel Criteria: 1960, Groningen Province, Netherlands17

The criteria for definite MS used in the study are as follows:

· Symptoms must indicate multiple lesions of the CNS

· Clinical remissions

· Changes in the CSF, i.e. a positive colloidal gold reason, normal or slightly raised protein content, increase number of cells, negative syphilitic serological reaction

· The age of symptom onset must be under 40years; if over 40, the diagnosis must be regarded with suspicion

· Subacute combined degeneration of the spinal cord must be eliminated

· No changes in the spinal column which might cause lesions of the spinal cord17
.  

McAlpine Criteria: 1961, Middlesex Hospital, UK18

· Definite MS

1) A history of an acute retrobulbar neuritis or of an episode of paraesthesiae, motor weakness, double vision, unsteadiness in walking or other symptoms typical of MS which tended to improve, followed by one or more relapses during the course of years with, in addition, the presence of pyramidal and other signs indicative of 

multiple lesions in the CNS, when the patient was first seen or subsequently.  

or

2) A gradual onset of a paraplegia later followed by relapse and signs indicative of disease in brainstem, cerebrum, or optic nerve.

· Probable MS

1) During the original attack, clinical evidence of multiple lesions which, at the time, suggested the probability or possibility of MS, followed by good recovery.  During the follow-up interval, relative or complete absence of fresh symptoms after the first year but with a tendency to variability in pyramidal and other signs originally present or the occasional late appearance of an extensor plantar response, nystagmus, tremor or temporal pallor of a disc.

2) A history of one or more attacks of acute retrobulbar neuritis accompanied or followed by pyramidal signs, usually mild in degree.  Subsequently no clinical evidence of relapse.

· Possible MS

1) A history similar to that described under Probable (1) but with unusual features or a paucity of signs, or lack of follow-up information.

2) A history of a progressive paraplegia usually in early middle age without evidence of relapse or remission or of a lesion outside the spinal cord, appropriate investigation, including myelography, having excluded other causes of progressive paraplegia
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Schumacher Criteria: 196521

6 criteria required for a diagnosis of clinically-definite MS:

· Objective abnormalities on neurological examination attributable to dysfunction of the CNS; symptoms alone are not sufficient for a diagnosis.

· At neurological exam or in medical history, there must be evidence of involvement in 2 or more separate parts of the CNS

· Objective evidence of CNS disease must be predominantly of the white matter, with more than minor gray matter involvement disqualifying.

· Involvement of the neuraxis must have occurred temporally in one of the following patterns:

· 2 or more episode of worsening [relapse], separate by a period of one month or more, each episode lasting at least 24hrs.

· Slow or step-wise progression of signs and symptoms over at least 6-months.

· The age of the patient must be within 10-50yrs.

· The signs and symptoms cannot be explained better by another disease process.

Danish MS Registry Criteria: 1948-64, Denmark22

· Clinically-definite MS

1) Patients satisfying the requirements for probable MS but in whom the diagnosis is maintained through the presence of additional neurological findings or symptoms.

· Probable MS

1) Patients with clinical signs of involvement of the CNS, which cannot be explained from a single lesion wherever it might be situated.  Unequivocal physical signs of at least one lesion must be present but may for other lesions be substituted by abnormal evoked potentials or reliable information of symptoms or physical signs in the past, adequate to localize a lesion typical of MS at a different location (DIS).  

and

· The patient must show some physical disablement, a remitting quality of the history 
or 

· A stepwise or steady progression over at least 6-months.

· Latent Probable MS

1) Patients satisfying nearly all the requirements for probable MS except show slight or no disability.  

and

2) A clinical history of at least 2 episodes of remitting symptoms separated by a period of at least one month (DIT) 

and

· Unequivocal neurological findings, confirmed by hospital/specialist records, must fulfill the conditions of being explicable only on the basis of multiple lesions (DIS).

or

· If no subjective or objective physical signs were present at the time of the last examination, the evidence of a lesion and the documentation must be so strong that it cannot be ignored.  Abnormal evoked potentials are acceptable as neurological findings, but they do not indicate self-contained lesions, if they are associated with physical signs from the same region of the white matter.

· Possible MS

1) Patients in whom the clinical signs of lesion of the white matter fail to prove involvement at different levels of the neuraxis (DIS), or the documentation of such involvement is insufficient.  

or

2) If the course has been steady progressive from the start and symptoms and physical signs are confined to the spinal cord

and

· The progression has lasted for at least 6 months

and 

· Oligoclonal bands or increased IgG –index have been detected in the CSF.

· Discarded cases

1) Cases in which the symptoms or findings may as well be caused by other neurological disease or cases in which the physical signs of CNS-involvement are equivocal and patients in which the suspicion of MS is unwarranted22
.

Detels Criteria: 1970, Los Angeles County, CA & King-Pierce County, WA USA23

· Definite & Probable MS

1) Symptoms referable to at least 2 areas of CNS located above and below the foramen magnum  

and

2) Physician diagnosis of MS, disseminated sclerosis or demyelinating disease 

and

3) Signs referable to at least 2 areas of the CNS (DIS)

and

4) Onset of symptoms at 2 separate times  (DIT)

or

5) Distinct remissions and exacerbations (DIT)

· Possible MS

1) Symptoms referable to at least 2 areas of the CNS located above and below the foramen magnum

and

2) Diagnosis of MS by physicians 

and

3) Presence of 2 signs not indicated

and

4) Onset of symptoms at 2 separate times or distinct remissions and exacerbations 

· Insufficient information

1) Deceased, unable to complete long or short questionnaire 

or

2) No physician report

· Not MS

1) Participants whose symptoms are better defined by another non-MS neurological condition as determined by study neurologist.23

Japanese MS Research Committee Criteria: 1972

The criteria described in the prevalence study by Shibasaki et al in their 1975 prevalence study of MS in Hawaii were developed by the MS Research Committee of Japan in 1972.  These criteria describe MS as a condition in which:

· Probable MS

1) The age of onset is between 15-50 years

2) Symptoms and signs due to multifocal lesions in the CNS (more than two lesions in the CNS, e.g. cerebrum, spinal cord, optic nerve, etc. (DIS)

3) Remissions and exacerbations (DIT)

4) Other diseases can be excluded

· Possible MS

1) When not all the criteria required for Probable MS are met 

and/or

1)      In patients presenting with:

· Optic neuritis combined with other neurological symptoms such as abnormal deep reflexes, paralysis, numbness ataxia

· Myelopathy associated with ophthalmoplegia or nystagmus

· Cerebellar symptoms, spinal cord symptoms and cerebral symptoms occur successively

· Recurrent myelitis

· Recurrent optic neuritis

Bauer committee criteria: 197224

In 1972, Bauer and others came together to discuss possible improvements on the Schumacher criteria, including expansion to a continuous diagnostic scale and the use of CSF-based paraclinical evidence, as well as other matters pertaining to MS diagnosis. This yielded the following generally agreed criteria:

The Schumacher criteria used in the diagnostic criteria were modified to ignore the upper age of onset limit and CSF-based diagnostic criteria were allowed as paraclinical evidence.

· Autopsy proven

· Definite

1) Meet all Schumacher criteria 

· Probable/strong possible

1) Where case cannot be convincingly be made for satisfying all the Schumacher criteria

· Poor possible

1) Where MS diagnosis not really indicated but where full exclusion of case as not-MS cannot be justified and a better explanation for symptoms/history cannot be made.

· Not MS

· Unknown

German Poser: 1973,Gottingen, Germany
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S. Poser and colleagues developed a system of diagnosis using optical mark forms which included data on a variety of clinical elements, including neurological symptoms and clinical history, the inputted data at the judgement of the neurologist.  These factors were read by an optical mark form reader and patients allocated to:

· Clinically-definite MS

· Probable MS

· Possible MS  

Borri Criteria: 1976, Italy28

· Clinically-definite MS

1) Patients in whom the diagnosis cannot be doubted, given their “typical” onset, disease course and symptoms at presentation.
· Probable MS

1) Patients with typical onset and clinical course, but no symptoms at presentation
· Possible MS

1) Patients with an atypical onset, course and/or symptoms, but in whom another explanation cannot be proved.
Rose Criteria: 197629

· Clinically-definite MS

1) Relapsing-remitting course with at least two bouts separated by no less than one month

or

Slow or stepwise progressive course extending over at least 6-months.

2) Documented neurologic signs attributable to more than one site of predominantly white matter CNS pathology

3) Onset of symptoms usually between 10-50yo, inclusive

4) No better neurologic explanation

· Probable MS

1) History of relapsing-remitting symptoms but without documentation of signs and presenting with only one neurologic sign commonly associated with MS

or

Documented single bout of symptoms with signs of multifocal white matter disease with good recovery and followed by variable symptoms and signs.

2) No better neurological explanation

· Possible MS

1) History of relapsing-remitting symptoms without documentation or signs

or

Objective neurologic signs insufficient to establish more than one site of CNS white matter pathology

2) No better neurological explanation

Hader criteria: 1977, Saskatoon, Sask. Canada30

Criteria developed from Allison & Millar criteria, with a category for probable MS derived from the Schumacher criteria:

· Probable (clinically-definite)

· Objective abnormalities on neurological examination attributable to dysfunction of the CNS; symptoms alone are not sufficient for a diagnosis.

· At neurological exam or in medical history, there must be evidence of involvement in 2 or more separate parts of the CNS

· Objective evidence of CNS disease must be predominantly of the white matter, with more than minor gray matter involvement disqualifying.

· Involvement of the neuraxis must have occurred temporally in one of the following patterns:

· 2 or more episode of worsening [relapse], separate by a period of one month or more, each episode lasting at least 24hrs.

· Slow or step-wise progression of signs and symptoms over at least 6-months.

· The age of the patient must be within 10-50yrs.

· The signs and symptoms cannot be explained better by another disease process21
.

· Possible

· Includes cases in which there is some doubt as to the history or symptom evaluation, or there were other unusual or atypical features

· Suspect

· Includes cases which primarily had a single neurologic episode, for which there was insufficient information, that were not referred to a neurologist for diagnosis, or those in which the patient refused interview/examination

McDonald-Halliday Criteria: 197731

· Proven MS 


1)  diagnosis at necroscopy

· Clinically definite MS

1) All of the following:

· RRMS history with two of more episodes [relapse]

· Evidence of lesions at two or more necessarily separate sites in the CNS

· Lesions predominantly in the white matter

· Age at symptom onset between 10-50yo

· History of signs and symptoms for at least one year

· No better explanation for the observed abnormalities

· Early probable or latent MS

1) Single episode suggestive of MS

&

2) Evidence of lesions at two or more necessarily separate sites in the CNS

OR

3) Relapsing/remitting course

&

4) Evidence of only one lesion associated with MS

· Progressive probable MS

1) All of the following:

· Progressive history of paraplegia

· Evidence of lesions at two or more necessarily separate sites in the CNS

· Other causes excluded

· Progressive possible MS

1) All of the following:

· Progressive history of paraplegia

· Evidence of only one lesion

· Other causes excluded

· Suspected MS

1) Single episode suggestive of MS without evidence of any lesion or evidence of a single lesion only

OR

2) Recurrent optic neuritis (unilateral or bilateral) with one additional episode not involving the optic nerve but without evidence of lesions outside the eye

Numerical Poser criteria: 197932

Poser proposed a system of classifying cases to probable and definite categories on the basis of a number of factors which were allotted points, with the total number of points present allowing the allocation of cases to a diagnostic group:

	
	Points

	Age at MS symptom onset (years)

   10-19

   20-29

   30-39

   40-49
	1

3

4

1

	First symptom (where multiple symptoms occur, highest scoring symptom should be chosen)
	

	   Weakness 

(refers to specific pareses, not generalized fatigue; includes facial and/or limb weakness)
	4

	   Ocular 

(refers to any and all signs/symptoms involving visual/oculomotor systems, including loss or diminution of visual acuity, blurring of vision, hemianopsia, double vision, ptosis, or loss of colour vision)
	3

	   Paresthesiae

(symptoms described by patients as numbness, pins & needles, formication, Lhermitte’s sign; pain symptoms including trigeminal neuroglial and tabetics-like pains may be included as well)
	2

	   Cerebellar

(disturbance of equilibrium or difficulties in coordination)
	1

	Signs and symptoms at exam
	

	   Remission

(defines as the complete disappearance for at least one month of symptoms which had previously lasted at least 24hours)  
	7

	   Ocular

(refers to any and all signs/symptoms involving visual/oculomotor systems, including loss or diminution of visual acuity, blurring of vision, hemianopsia, double vision, ptosis, or loss of colour vision, as well as evidence of optic atrophy, abnormalities of flash/pattern reversal or alteration of colour vision testing)
	9

	   Nystagmus

(also includes positive results of electronystagmogrpahy)
	7

	   Weakness

(scored regardless of the number of limbs involved; scored if it is a patient complaint or determined by testing; also includes facial muscle weakness)
	10

	   Spasticity/hyperreflexia

(scored regardless of the number of limbs involved; hyperreflexia must be definite; also includes sustained clonus or unilateral transient clonus)
	10

	   Babinski sign

(scored even if present on one side only)
	9

	   Absent abdominal reflex

(scored only if reflexes are absent on one or both sides; does not include easy fatigability of abdominal reflexes)
	8

	   Gait ataxia

(scored only when disturbance represents cerebellar ataxia, as determined by history/examination)
	6

	   Incoordination

(should clearly reflect cerebellar involvement, including intention tremor, dysmetria, disorganization of movement, etc.)
	8

	   Dysarthria

(includes scanning speech or other articulatory disturbance but not cortical, aphasic problems; speech content should be normal)
	6

	   Urinary disturbance   

(refers to frequency, urgency and stress incontinence and urinary retention; similar problems involving the bowel may also be scored)
	8

	   Paresthesiae
	7

	   Diminished vibratory sense
	6

	   Diminished position sense
	6

	   Diminished pain sense
	5

	   Mental changes

(scored only if the observed mental changes exceed the commonly observed reactive depression seen with MS; only blatant euphoria should be scored; evidence of cognitive impairment, either clinically or by psychological testing, should be obtained; also includes signs of dementia
	5


Poser criteria & modifications

Poser criteria: 198333

· A)
Clinically-definite MS

1) Two attacks each lasting at least 24hrs, affecting different parts of the CNS and clinically evidence of two separate lesions

2) Two attacks each lasting at least 24hrs, affecting different parts of the CNS; clinical evidence of one lesion and paraclinical evidence of another separate lesion

· B)
Laboratory-supported definite MS (IgG oligoclonal bands in the CSF or increased IgG synthesis in the CNS, with normal levels of IgG in the serum)

1) Two attacks each lasting at least 24hrs, affecting different parts of the CNS; either clinical or paraclinical evidence of one lesion; CSF oligoclonal bands or elevated IgG in the CNS

2) One attack; clinical evidence of two separate lesions; CSF oligoclonal bands or elevated IgG in the CNS

3) One attack; clinical evidence of one lesion and paraclinical evidence of another, separate lesion; CSF oligoclonal bands or elevated IgG in the CNS

· C) Clinically-probable MS

1) Two attacks each lasting at least 24hrs, affecting different parts of the CNS and clinical evidence of one lesion

2) One attack and clinical evidence of two separate lesions

3) One attack; clinical evidence of one lesion and paraclinical evidence of another, separate lesion

· D) Laboratory-supported probable MS

1) Two attacks, each lasting at least 24hrs, affecting different parts of the CNS and CSF oligoclonal bands or elevated IgG in the CNS

Paty modifications to Poser criteria: 1988

The Paty requirements for dissemination in space by MRI diagnostic for MS were:

· At least 4 lesions at least 3mm in diameter

 or 

· 3 lesions, of which at least one is periventricular34
.  

Fazekas modifications to Poser criteria: 198835

Fazekas requirements for diagnosis of clinically-definite MS using MRI:


3 or more lesions with 2 of the following 3 properties:

· An infratentorial lesion

· A periventricular lesion

· Any lesions >6mm in diameter35

Barkhof modifications to Poser criteria: 199736

Barkhof requirements for diagnosis of clinically-definite MS using MRI:

· At least one gadolinium-enhancing lesion or at least 9 T2-hyperintense lesions

· At least one intratentorial lesion

· At least one juxtacortical lesion

· At least three periventricular lesion

Chancellor modifications to Poser criteria: 2003, northern New Zealand37
 

Requirements for clinically-definite MS:

i) At least two attacks typical of a demyelinating episode (symptoms lasting at least 36hours) and neurological examination evidence of two lesions

or

ii) At least two attacks, examination evidence of one lesion and a MRI scan with more than three white-matter abnormalities (combination of axial and saggital T2 and FLAIR), at least one lesion periventricular

or

iii) One relapse of MS, clinical evidence of one lesion and a positive MRI, with new MR lesions developing over time 

or

iv) Primary progressive myelopathy with a negative cranial MRI

McDonald Criteria: 200138


	Clinical Presentation
	Additional Data Needed for MS Diagnosis

	Two or more attacks; objective clinical evidence of 2 or more lesions
	Nonea

	Two or more attacks; objective clinical evidence of 1 lesions
	Dissemination in space, demonstrated by MRI
or

Two or more MRI-detected lesions consistent with MS, plus positive CSFc

or

Await further clinical attack implicating a different site

	One attack; objective clinical evidence of 2 or more lesions
	Dissemination in time, demonstrated by MRI

or

Second clinical attack

	One attack; objective clinical evidence of 1 lesion (monosymptomatic presentation; clinically isolated syndrome)
	Dissemination in space, demonstrated by MRI

or

Two or more MRI-detected lesions consistent with MS plus positive CSFc

and

Dissemination in time, demonstrated by MRI

or

Second clinical attack

	Insidious neurological progression suggestive of MS
	Positive CSFc
and

Dissemination in space demonstrated by MRI as:

1) Nine or more T2 lesions in brain or 2) 2 or more lesions in spinal cord, or 3) 4-8 brain plus 1 spinal cord lesion

or

Abnormal VEPe associated with 4-8 brain lesions, or with fewer than 4 brain lesions plus 1 spinal cord lesion demonstrated by MRI

and

Dissemination in time, demonstrated by MRI

or

Continued progression for 1 year

	If criteria indicted are fulfilled, the diagnosis is Multiple Sclerosis (MS); if the criteria are not completely met, the diagnosis is “possible MS”; if the criteria are fully explored and not met, the diagnosis is “not MS”.

a No additional test are required; however if tests (MRI, CSF) are undertaken and are negative, extreme caution should be taken before making a diagnosis of MS.  Alternative diagnoses must be considered.  There must be no better explanation for the clinical picture.  

c Positive CSF determined by oligoclonal bands detected by established methods (preferably isoelectric focusing) different from any such bands in serum or by a raise IgG index

e Abnormal visual evoked potential of the type seen in MS (delay with a well-preserved wave form.)


Polman criteria – revisions to McDonald criteria: 200539

	Clinical Presentation
	Additional Data Needed for MS Diagnosis

	Two or more attacks; objective clinical evidence of 2 or more lesions
	Nonea

	Two or more attacks; objective clinical evidence of 1 lesions
	Dissemination in space, demonstrated by MRI
or

Two or more MRI-detected lesions consistent with MS, plus positive CSFc

or

Await further clinical attack implicating a different site

	One attack; objective clinical evidence of 2 or more lesions
	Dissemination in time, demonstrated by MRI

or

Second clinical attack

	One attack; objective clinical evidence of 1 lesion (monosymptomatic presentation; clinically isolated syndrome)
	Dissemination in space, demonstrated by MRI

or

Two or more MRI-detected lesions consistent with MS plus positive CSFc

and

Dissemination in time, demonstrated by MRI

or

Second clinical attack

	Insidious neurological progression suggestive of MS
	One year of disease progression (retrospectively or prospectively determined) 

and

Two of the following:

a) Positive brain MRI (nine T2 lesions or four or more T2 lesions with positive VEP)e
b) Positive spinal cord MRI (two focal T2 lesions)

c) Positive CSFc

	If criteria indicted are fulfilled, the diagnosis is Multiple Sclerosis (MS); if the criteria are not completely met, the diagnosis is “possible MS”; if the criteria are fully explored and not met, the diagnosis is “not MS”.

a No additional test are required; however if tests (MRI, CSF) are undertaken and are negative, extreme caution should be taken before making a diagnosis of MS.  Alternative diagnoses must be considered.  There must be no better explanation for the clinical picture.  

c Positive CSF determined by oligoclonal bands detected by established methods (preferably isoelectric focusing) different from any such bands in serum or by a raise IgG index

e Abnormal visual evoked potential of the type seen in MS (delay with a well-preserved wave form.
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Supplement 3:
In establishing the regions used for the regional sub-analyses, some classifications were simple, based largely upon physical boundaries and geographic proximity, while others were more complex, grouped together on the basis of cultural/historical reasoning, or genetic homogeneity.  Some of the classifications, particularly the separate groups for the UK and Scandinavia from the rest of Western Europe, are distinct from some studies
 ADDIN EN.CITE 
1 2
 but are in harmony with others

3-6

, and are to our thinking appropriate divisions of populations which are particularly distinct, both genetically and culturally.  Similarly our division of the Italian region from the rest of Western Europe is novel from some studies

2-5

 but is similar to grouping done elsewhere
 ADDIN EN.CITE 
1 6
 – here again, this division is appropriate, given the distinct epidemiology noted in the region

7-15

, but also because of the novel inverse gradient in this region found in our analysis.  

The regions will be discussed in a different order from that used in the body of the text, saving the regions of Europe for last, given the interrelatedness of the decision-making for these.  Regions at the global level are illustrated in Map 1.  Regions within Europe are illustrated in Map 2.  

Map 1. World map showing the 10 study regions: aqua=Australasia; fuchsia=UK region; dark blue=Scandinavia & North Atlantic; green-brown=Atlantic & Central Europe; bright green=Italian region; red=Eastern Europe region; light blue=North America; green=Latin America & the Caribbean region; yellow=Middle East & Africa region; maroon=Asia & Pacific Islands region; grey=nations/regions without published prevalence data.  Square boundary demarcates Europe region shown in Map 2.
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Australasia region (aqua)
The Australasia region was demarcated as its own region, in keeping with virtually all reviews and meta-analyses which divided analyses into regions

2-6

.  The logic behind this is principally a matter of geography and genetics – the location of the two nations of Australia and New Zealand naturally suggests their grouping, and their genetic and cultural distinctiveness from the surrounding region precludes their being grouped with others.         

Asia & Pacific Islands region (maroon)
This region was designated on the basis of the significant genetic and cultural differences between the nations of Asia and the Pacific Islands, here including Fiji, India, Japan, the People’s Republic of China, and the Republic of China (Taiwan), and the rest of the world and this grouping is largely identical to that used elsewhere

2-6

.   

North America region (light blue)
The North America region was defined solely as the nations of Canada and the United States of America (USA), in contradistinction to previous works
 ADDIN EN.CITE 
3 4
 which also included Mexico and the nations of the Caribbean, though in keeping with others
 ADDIN EN.CITE 
2 6
.  We decided to evaluate the North America region as Canada and the USA alone given the pattern of founding and resultant genetic/cultural characteristics of the nations of the Americas.  Canada and the USA have largely British foundations, as well as large components of French-descent, while Central and South America were almost entirely colonized by the Spanish and Portuguese.  The south-western areas of the USA (Colorado, New Mexico, southern California, Texas) have significant influence from Latin America, not merely by virtue of their former inclusion in the Spanish Empire and subsequent independent nation of Mexico, but also the modern-day immigration from Latin America.  However the predominantly-American culture of these areas and significant non-Hispanic populations therein, as well as a desire to maintain regional divisions at the national-level wherever possible left these to be included with the rest of the USA and thus, with the North America region.  

Latin America and Caribbean region (green)
This regional definition follows from the preceding North America region, encompassing the other nations of the Americas in Central and South America, and the Caribbean: Argentina, Brazil, Chile, Colombia, Ecuador, the French West Antilles of France, Mexico, Panama, Peru and Uruguay.  As noted above, the nations of Central and South America are linked by their colonization by Spain and Portugal, giving them distinct genetic and cultural characteristics from the rest Canada and the USA, alongside significant homology with one another.  The major exception to this Hispanic descent is in the French West Antilles, an overseas department of France.  The significant non-European population, largely of African descent, renders this nation distinct from both North America and Latin America.  However, on the basis of geography, and previous studies35,36, it was decided to include the French West Antilles in the grouping with Latin America.  

Middle East & Africa region (yellow)
Here again, the distinctiveness of the populations on the basis of genetic and cultural factors necessitate the separation of the nations in this region, Iran, Iraq, Israel, Jordan, Kuwait, Libya, Malta, Qatar, Saudi Arabia, South Africa, and Turkey, from their neighbours in Europe and Asia.  While naturally the nations of the Middle East, Malta and Libya are quite distinct from South Africa, it was nonetheless necessary given the paucity of prevalence estimates in the latter.  The two populations are not irreconcilable and certainly the populations of South Africa are not dissimilar from the nations of North Africa, and the latter are culturally linked to the nations of the Middle East.  

This grouping is similar to that used elsewhere

2-5

, but is distinct in that we have included Turkey with the Middle East, rather than Europe.  Turkey is a bridge between Europe and the Middle East, both physically and to varying extent, genetically and culturally.  It was decided however that the ties binding Turkey to the Middle East were stronger, by virtue of the much greater cultural homology between these two16
 than between Turkey and the Eastern Europe region, with which Turkey would otherwise be grouped, as well as by racial/genetic groupings, again with much greater homology between Turkey and the Middle East, than with Eastern Europe.   

A further significant change from the allocations found elsewhere is our inclusion of the nation of Malta with the Middle East & Africa region.  While the Maltese population shows some homology with Sicily and Italy

17

, other work indicates a greater influence from the other side of the Mediterranean, in Tunisia, and directly from Phoenicia

18

.  Certainly this hypothesis is borne out better by history, wherein Malta was, like Carthage, a major Phoenician settlement
 ADDIN EN.CITE 
16 18
.  A further indication is that the inclusion of Malta in the analysis with the Italian region abrogates the strong inverse association observed there, suggesting a different relationship in Malta from Italy and Corsica.    

Europe

In evaluating Europe, we sought to take into account genetic and cultural differences to a much greater extent than geography, which necessarily becomes less prominent in the smaller area in question.  An additional factor was the distribution of prevalence estimates – given the much greater number of studies done in Europe, finer divisions could be made to divide the populations more properly in consideration of their historical and genetic divisions, as well as to better capture unique associations which were present in the different regions.  While we did evaluate the whole of Western Europe in keeping with work elsewhere2
, we also evaluated the regions, demonstrating the presence of independent and distinct epidemiological associations which would otherwise be obscured in the aggregate due to an “averaging” of the individual effects.
Map 2. Inset area from Figure 2A showing Europe and its constituent study regions: fuchsia=UK region; dark blue=Scandinavia & North Atlantic; orange=Atlantic & Central Europe region; bright green=Italian region; red=Eastern Europe; yellow=Middle East & Africa region; grey=nations/regions with no prevalence data.
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United Kingdom & Ireland region (fuchsia)
We chose to evaluate the UK & Ireland separate from the rest of Western Europe, not merely for the closer genetic homology of these two island nations, but the cultural and historical differences from mainland Europe afforded by their physical separation16
.  This separation is in keeping with previous work

3-6

 though some studies condensed this region along with the rest of Western Europe
 ADDIN EN.CITE 
1 2
, which is to our minds inappropriate.  

Scandinavia & North Atlantic (dark blue)
This region, including the Scandinavian nations of Denmark, Finland, Norway and Sweden, as well as Iceland, the Faroe Islands of Denmark, and the Shetland Islands of the UK was analysed separate from the rest of Western Europe given the homology of the nations of Scandinavia, and including the island nations as a consequence of their shared Nordic history16
.  While this grouping is in keeping with previous work

3-6

, albeit not all
 ADDIN EN.CITE 
1 2
, the inclusion of the Shetland Islands is distinct from all previous studies.  

We chose to include the Shetlands with the Nordic nations, rather than with the UK and Ireland, given the lasting influences of Norwegian rule on the population
 ADDIN EN.CITE 
19 20
, and indeed, its population remains largely descended from the original Norwegian settlers21
, likely a consequence of the physical remoteness of the Shetland Islands from mainland Scotland.  This is in contradistinction from Orkney, which despite also being under Norwegian rule at the same time as Shetland, is much closer genetically to Scotland than Scandinavia than is Shetland

22

, possibly due to its much closer proximity to Scotland.

An argument could have been made for excluding Finland from the Scandinavian analysis.  While certainly they are geographically and culturally related, the population of Finland are genetically quite distinct from the other Scandinavian nations

23

 and the rest of Western Europe24
, representing a complex genetic mixture due to their location between Western and Eastern Europe25
.  However, given the aforementioned geographic and cultural links, as well as the difficulty of then placing Finland, and particularly, given the population mixing found in the northern latitudes of Sweden, Norway and Finland, where all populations include some component of Finn
 ADDIN EN.CITE 
26 27
, we elected to leave Finland with the rest of the Scandinavia & North Atlantic region.    

Italian region (bright green)
This region was defined due to the need to evaluate Italy independently from the rest of Europe, as well as geographical considerations, and is in keeping with some previous reviews
 ADDIN EN.CITE 
1 6
.  Italy has some genetic homology with Spain and Portugal28
 and the expansionism of the Roman Empire had lasting influences on the culture and language of much of Western Europe16
.  However the unique epidemiology of MS in the Italian region

7-15

, particularly Sardinia, necessitated its evaluation independently.  

The inclusion of peninsular and insular Italy necessitated the additional inclusion of the island of Corsica.  While Corsica is part of France, this only goes back to the mid 18th century16
 and indeed genetic analysis shows that Corsicans are more closely related to Sardinians than to the French29
, which is to be expected given the history, as well as the physical proximity.    

Eastern Europe (red)
This region was demarcated on both genetic and historical-cultural bases, the latter being principally defined as those nations which were under Soviet influence over much of the 20th century16
 (excepting East Germany, which was evaluated with West Germany, and the Czech Republic, which was also evaluated with Germany) and is in keeping with work elsewhere2
.  This region thus included Albania, Bosnia-Herzegovina, Bulgaria, Croatia, Estonia, Greece, Hungary, Lithuania, Macedonia, Poland, Romania, Russia, Serbia, Ukraine, and the country formerly known as Yugoslavia.  While the nations in the region are naturally quite distinct, both genetically and culturally, encompassing a huge swath of peoples and territory, many are linked genetically28
 and share linguo-cultural systems of similar derivation16
.  

Atlantic & Central Europe (orange)
This grouping was difficult, given the paucity of age-standardisable prevalence estimates in the two major constituent regions comprised of those nations on the coast of the Atlantic Ocean and English Channel – Belgium, France, the Netherlands, Portugal and Spain - and the Germanic nations – the Czech Republic, Germany, and Switzerland.  The former share a number of linguo-cultural links inherent in their shared histories and physical proximity16
, as well as some genetic overlap
 ADDIN EN.CITE 
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.  The latter are thoroughly intertwined, both genetically
 ADDIN EN.CITE 
28 30-32
 as well as in their language, culture and history.  Unfortunately, as it was desirous to be able to evaluate associations after age-standardisation, these two regions had to be consolidated.  The two are not uniformly dissimilar however – France shows some genetic homology with the Germanic region28
, and continental Western Europe shares a number of cultural and historical interactions16
.  
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Supplement 4

Table S4. Data for each prevalence study’s HLA-DRB1 allele frequencies, where data is available.  Includes alleles associated with increased risk (*15, *03) and those associated with reduced risk (*01, *11, *14).  All HLA-DRB1 allele frequency data obtained from online databases, or individual publications, as specified in Methods.  

	
	
	HLA-DRB1 allele frequencies (%)

	Study area
	Latitude
	*15
	*03
	*01
	*11
	*14

	United Kingdom of Great Britain & Northern Ireland and Republic of Ireland
	
	
	
	
	
	

	Bailiwick of Guernsey, 

UK
	49.50
	18.3
	11.6
	12.6
	4.3
	3.6

	Bailiwick of Jersey, 

UK
	49.50
	18.3
	11.6
	12.6
	4.3
	3.6

	Brighton & Mid-Downs Health Districts, 

England, UK
	50.08
	14.7
	15.3
	12.6
	5.9
	2.8

	Cornwall, 

England, UK
	50.30
	13.8
	16.6
	8.7
	5.3
	2.4

	Devon, 

England, UK
	50.70
	13.8
	16.6
	8.7
	5.3
	2.4

	Southampton/

Southwest Hampshire Health Authority,

England,  UK
	50.90
	13.8
	16.6
	8.7
	5.3
	2.4

	Sutton borough, South London, 

England, UK
	51.33
	14.7
	15.3
	12.6
	5.9
	2.8

	Cardiff unitary authority, 

Wales,  UK
	51.50
	13.8
	16.6
	8.7
	5.3
	2.4

	South Glamorgan County, 

Wales,  UK
	51.67
	13.8
	16.6
	8.7
	5.3
	2.4

	South Cambridgeshire,

England, UK
	52.19
	14.7
	15.3
	12.6
	5.9
	2.8

	Cambridge Health District, 

England, UK
	52.38
	14.7
	15.3
	12.6
	5.9
	2.8

	Suffolk County, 

England, UK
	52.43
	14.7
	15.3
	12.6
	5.9
	2.8

	North Cambridgeshire, 

England, UK
	52.58
	14.7
	15.3
	12.6
	5.9
	2.8

	County Wexford, 

Republic of Ireland
	52.77
	13.8
	18.5
	12.8
	5.0
	3.5

	Bradford, 

England, UK
	52.80
	14.7
	15.3
	12.6
	5.9
	2.8

	Carlisle, 

England, UK
	52.89
	15.0
	15.3
	11.3
	4.8
	2.1

	Bassetlaw Health District, 

England, UK
	53.00
	14.7
	15.3
	12.6
	5.9
	2.8

	Republic of Ireland
	53.43
	19.0
	17.0
	7.0
	1.8
	

	Rochdale, Manchester,

England, UK
	53.62
	14.7
	15.3
	12.6
	5.9
	2.8

	Leeds Health Authority, 

England, UK
	53.80
	14.8
	14.6
	12.6
	6.1
	2.2

	Northeast Ireland, 

Republic of Ireland
	54.58
	19.0
	17.0
	7.0
	1.8
	

	Durham County, 

Scotland, UK
	54.70
	14.7
	15.3
	12.6
	5.9
	2.8

	County Donegal, 

Republic of Ireland
	54.92
	19.7
	17.5
	11.5
	4.0
	1.0

	Northern Ireland, UK
	55.00
	18.6
	16.0
	12.0
	2.4
	1.5

	Northumberland County,

Scotland, UK
	55.34
	14.7
	15.3
	12.6
	5.9
	2.8

	Lothian & Border Health Board Regions, 

Scotland, UK
	55.75
	14.7
	15.3
	12.6
	5.9
	2.8

	Glasgow, 

Scotland, UK
	55.86
	14.7
	15.3
	12.6
	5.9
	2.8

	Fife, 

Scotland, UK
	56.22
	14.7
	15.3
	12.6
	5.9
	2.8

	Tayside Health Board, 

Scotland, UK
	56.70
	14.7
	15.3
	12.6
	5.9
	2.8

	Northeast Scotland, UK
	57.22
	14.7
	15.3
	12.6
	5.9
	2.8

	County of Inverness, 

Scotland, UK
	57.47
	14.7
	15.3
	12.6
	5.9
	2.8

	County of Nairn, 

Scotland, UK
	57.58
	14.7
	15.3
	12.6
	5.9
	2.8

	Ross & Cromarty County, 

Scotland, UK
	57.66
	14.7
	15.3
	12.6
	5.9
	2.8

	Outer Hebrides, 

Scotland, UK
	57.72
	14.7
	15.3
	12.6
	5.9
	2.8

	County of Sutherland, 

Scotland, UK
	58.25
	14.7
	15.3
	12.6
	5.9
	2.8

	County of Caithness, 

Scotland, UK
	58.42
	14.7
	15.3
	12.6
	5.9
	2.8

	Orkney Islands, 

Scotland, UK
	59.00
	18.1
	10.2
	5.3
	2.4
	1.9

	Scandinavia and North Atlantic
	

	Kingdom of Sweden
	55.78
	31.0
	0.4
	20.0
	13.0
	5.1

	Kingdom of Denmark
	56.27
	17.6
	10.2
	13.0
	0.9
	0.9

	Kingdom of Norway
	59.43
	17.0
	14.0
	11.6
	4.0
	3.0

	Stockholms län, 

Kingdom of Sweden
	59.50
	18.1
	10.2
	5.3
	2.4
	1.9

	Republic of Finland
	60.38
	8.3
	2.8
	6.1
	0.6
	1.1

	Shetland Islands, 

Scotland, UK
	60.50
	18.1
	10.2
	5.3
	2.4
	1.9

	Atlantic & Central Europe
	
	
	
	
	
	

	La Palma Island, 

Islas Canarias, Kingdom of Spain
	28.10
	11.0
	
	
	15.0
	

	Las Palmas, 

Islas Canarias, Kingdom of Spain
	28.22
	11.0
	
	
	15.0
	

	Lanzarote, Las Palmas, 

Islas Canarias, Kingdom of Spain
	29.04
	11.0
	
	
	15.0
	

	Vélez-Málaga Sanitary District, 

Kingdom of Spain
	36.77
	11.3
	13.7
	10.2
	13.7
	2.5

	Santarém, 

Portuguese Republic
	39.20
	8.0
	11.5
	12.3
	10.6
	2.8

	Móstoles, 

Kingdom of Spain
	40.32
	14.0
	13.4
	11.7
	12.8
	

	Calatayud Sanitary District, 

Kingdom of Spain
	41.31
	14.6
	7.3
	16.9
	5.1
	2.2

	Valladolid, 

Kingdom of Spain
	41.65
	14.6
	7.3
	16.9
	5.1
	2.2

	Zaragoza, 

Kingdom of Spain
	41.66
	14.6
	7.3
	16.9
	5.1
	2.2

	Osona, 

Kingdom of Spain
	41.83
	14.6
	7.3
	16.9
	5.1
	2.2

	Huesca, 

Kingdom of Spain
	42.13
	14.6
	7.3
	16.9
	5.1
	2.2

	Hautes-Pyrénées  département, 

French Republic
	42.50
	13.9
	13.1
	8.6
	13.1
	3.7

	Comunidad Foral de Navarra, 

Kingdom of Spain
	42.62
	14.6
	7.3
	16.9
	5.1
	2.2

	Gijón Health District, 

Asturias, Kingdom of Spain
	43.00
	14.6
	7.3
	16.9
	5.1
	2.2

	Gijón, 

Asturias, Kingdom of Spain
	43.00
	14.6
	7.3
	16.9
	5.1
	2.2

	Marseille, 

French Republic
	43.25
	13.9
	13.1
	8.6
	13.1
	3.7

	Haute-Garonne, 

French Republic
	43.31
	13.9
	13.1
	8.6
	13.1
	3.7

	Midi- Pyrénées Région,

 French Republic

  
	43.50
	13.9
	13.1
	8.6
	13.1
	3.7

	Languedoc -Roussillon Région, 

French Republic

  
	43.67
	8.0
	9.7
	11.0
	8.4
	5.1

	Avignon, 

French Republic
	44.00
	8.0
	9.7
	11.0
	8.4
	5.1

	Provence-Alpes-Côte d'Azur Région, 

French Republic

  
	44.00
	8.0
	9.7
	11.0
	8.4
	5.1

	Aquitaine Région, 

French Republic

  
	44.58
	13.9
	13.1
	8.6
	13.1
	3.7

	Auvergne Région, 

French Republic

  
	45.33
	13.9
	13.1
	8.6
	13.1
	3.7

	Rhône-Alpes Région, 

French Republic

  
	45.36
	8.0
	9.7
	11.0
	8.4
	5.1

	Limousin Région, 

French Republic

  
	45.69
	13.9
	13.1
	8.6
	13.1
	3.7

	Poitou-Charentes Région, 

French Republic

  
	46.08
	13.9
	13.1
	8.6
	13.1
	3.7

	Chalon-sur-Saône, 

French Republic
	47.00
	9.7
	11.3
	10.8
	15.0
	3.7

	Bourgogne Région, 

French Republic

  
	47.00
	18.3
	11.6
	12.6
	4.3
	3.6

	Franche-Comté Région, 

French Republic

  
	47.00
	9.7
	11.3
	10.8
	15.0
	3.7

	Côte-d'Or département, 

French Republic
	47.42
	9.7
	11.3
	10.8
	15.0
	3.7

	Pays de la Loire Région, 

French Republic
	47.47
	13.3
	15.2
	7.0
	6.8
	4.0

	Centre Région, 

French Republic
	47.50
	9.7
	11.3
	10.8
	15.0
	3.7

	Morbihan département, 

French Republic
	47.83
	13.3
	15.2
	7.0
	6.8
	4.0

	Santiago de Compostela, 

Kingdom of Spain
	47.98
	9.6
	12.8
	11.5
	12.6
	2.6

	Bretagne Région, 

French Republic
	48.00
	9.7
	11.3
	10.8
	15.0
	3.7

	Ille-et-Vilaine département, 

French Republic
	48.17
	13.3
	15.2
	7.0
	6.8
	4.0

	Finistère département, 

French Republic
	48.25
	18.3
	11.6
	12.6
	4.3
	3.6

	Côtes-d'Armor département , 

French Republic
	48.33
	18.3
	11.6
	12.6
	4.3
	3.6

	Alsace Région, 

French Republic
	48.50
	9.7
	11.3
	10.8
	15.0
	3.7

	Île-de-France Région, 

French Republic
	48.50
	9.7
	11.3
	10.8
	15.0
	3.7

	Bas-Rhin département , 

French Republic
	48.58
	9.7
	11.3
	10.8
	15.0
	3.7

	Lorraine Région, 

French Republic
	49.00
	9.7
	11.3
	10.8
	15.0
	3.7

	Basse-Normandie Région, 

French Republic
	49.00
	9.7
	11.3
	10.8
	15.0
	3.7

	Champagne-Ardenne Région, 

French Republic
	49.00
	9.7
	11.3
	10.8
	15.0
	3.7

	Jihocesky kraj,

Czech Socialist Republic
	49.06
	11.0
	7.1
	7.6
	6.7
	3.8

	Jihomoravsky kraj,

Czech Socialist Republic
	49.09
	11.0
	7.1
	7.6
	6.7
	3.8

	Haute-Normandie Région, 

French Republic
	49.50
	9.7
	11.3
	10.8
	15.0
	3.7

	Picardie Région, 

French Republic
	49.50
	9.7
	11.3
	10.8
	15.0
	3.7

	Severomoravský kraj,

Czech Socialist Republic
	49.57
	11.0
	7.1
	7.6
	6.7
	3.8

	Západočeský kraj,

Czech Socialist Republic
	49.70
	11.0
	7.1
	7.6
	6.7
	3.8

	46 communities in and around Spessart, 

Federal Republic of Germany
	49.88
	14.6
	9.0
	11.1
	7.4
	3.1

	Darmstadt, 

Federal Republic of Germany
	49.98
	14.6
	9.0
	11.1
	7.4
	3.1

	Southern Hesse, 

Federal Republic of Germany
	49.98
	14.6
	9.0
	11.1
	7.4
	3.1

	Středočeský kraj,

Czech Socialist Republic
	50.06
	11.0
	7.1
	7.6
	6.7
	3.8

	Východočeský kraj,

Czech Socialist Republic
	50.19
	11.0
	7.1
	7.6
	6.7
	3.8

	Nord-Pas-de-Calais Région, 

French Republic
	50.47
	9.7
	11.3
	10.8
	15.0
	3.7

	Praha oblast,

Czech Socialist Republic
	50.55
	11.0
	7.1
	7.6
	6.7
	3.8

	Severočeský kraj,

Czech Socialist Republic
	50.57
	11.0
	7.1
	7.6
	6.7
	3.8

	Okres Teplice, 

Czech Republic
	50.60
	11.0
	7.1
	7.6
	6.7
	3.8

	Leuven, 

Flemish Region, Kingdom of Belgium
	50.88
	14.2
	15.7
	8.6
	7.1
	1.5

	Bezirk Halle, 

German Democratic Republic
	51.00
	14.6
	9.0
	11.1
	7.4
	3.1

	Göttingen, 

Federal Republic of Germany
	51.77
	14.6
	9.0
	11.1
	7.4
	3.1

	Southern Lower Saxony, 

Federal Republic of Germany
	52.02
	14.6
	9.0
	11.1
	7.4
	3.1

	Provincie Groningen, 

Kingdom of the Netherlands
	53.17
	9.3
	11.6
	6.6
	8.3
	3.8

	Freie und Hansestadt Hamburg, 

Federal Republic of Germany
	53.75
	14.6
	9.0
	11.1
	7.4
	3.1

	German Democratic Republic
	54.10
	14.6
	9.0
	11.1
	7.4
	3.1

	Rostock-Stadt, Rostock-Land & 

Bad Doberan Landkreise, 

German Democratic Republic
	54.12
	14.6
	9.0
	11.1
	7.4
	3.1

	Stralsund region, 

German Democratic Republic
	54.30
	14.6
	9.0
	11.1
	7.4
	3.1

	Italian region
	
	
	
	
	
	

	Città di Agrigento,
Sicilia, Italian Republic
	37.32
	10.8
	10.8
	6.0
	17.5
	3.0

	Comune di Caltanissetta, 

Sicilia, Italian Republic
	37.45
	10.8
	10.8
	6.0
	17.5
	3.0

	Comune di Catania, 

Sicilia, Italian Republic
	37.50
	5.6
	5.1
	7.9
	32.6
	6.2

	Comune di Enna, 

Sicilia, Italian Republic
	37.56
	5.6
	5.1
	7.9
	32.6
	6.2

	Comune di Linguaglossa, 

Sicilia, Italian Republic
	37.85
	5.6
	5.1
	7.9
	32.6
	6.2

	Provincia di Messina, 

Sicilia, Italian Republic
	38.08
	5.6
	5.1
	7.9
	32.6
	6.2

	Città di Bagheria, 

Sicilia, Italian Republic
	38.08
	5.1
	10.8
	11.4
	22.2
	4.0

	Comune di Monreale, 

Sicilia, Italian Republic
	38.08
	5.1
	10.8
	11.4
	22.2
	4.0

	Southwest Sardegna, 

Italian Republic
	39.33
	4.6
	55.7
	3.0
	1.5
	0.2

	Provincia di Cagliari, 

Sardegna, Italian Republic
	39.37
	4.6
	55.7
	3.0
	1.5
	0.2

	Provincia di Nuoro, 

Sardegna, Italian Republic
	40.20
	4.6
	55.7
	3.0
	1.5
	0.2

	Barbagia, Provincia di Nuoro , 

Sardegna, Italian Republic
	40.32
	4.6
	55.7
	3.0
	1.5
	0.2

	Provincia di Salerno, 
Italian Republic
	40.42
	6.3
	6.0
	7.4
	12.8
	7.0

	Città di Alghero, 

Sardegna, Italian Republic
	40.48
	4.6
	55.7
	3.0
	1.5
	0.2

	Sorrento Peninsula, 

Campania, Italian Republic
	40.64
	4.7
	6.6
	4.8
	29.0
	7.6

	Cava de’ Tirreni, 

Campania, Italian Republic
	40.70
	4.7
	6.6
	4.8
	29.0
	7.6

	Comune di Sassari, 

Sardegna, Italian Republic
	40.73
	4.6
	55.7
	3.0
	1.5
	0.2

	Campania region, 

Italian Republic
	40.75
	4.6
	55.7
	3.0
	1.5
	0.2

	Northwest Sardegna, 

Italian Republic
	40.75
	4.6
	55.7
	3.0
	1.5
	0.2

	Provincia di Sassari, 

Sardegna, Italian Republic
	40.75
	4.7
	6.6
	4.8
	29.0
	7.6

	Provincia di Napoli,

 Italian Republic
	40.79
	6.3
	6.0
	7.4
	12.8
	7.0

	Comune di Napoli, 

Italian Republic
	40.83
	6.3
	6.0
	7.4
	12.8
	7.0

	Comune di Nusco, 

Italian Republic
	40.88
	6.3
	6.0
	7.4
	12.8
	7.0

	Provincia di Avellino, 

Italian Republic
	40.97
	6.3
	6.0
	7.4
	12.8
	7.0

	Provincia di Bari, 

Italian Republic
	40.98
	6.3
	6.0
	7.4
	12.8
	7.0

	Provincia di Caserta, 

Italian Republic
	41.20
	6.3
	6.0
	7.4
	12.8
	7.0

	Provincia di Benevento, 

Italian Republic
	41.26
	6.3
	6.0
	7.4
	12.8
	7.0

	Provincia dell'Aquila, 

Italian Republic
	42.10
	3.1
	7.2
	9.4
	20.5
	4.8

	Corse département, 

French Republic:
	42.15
	13.9
	13.1
	8.6
	13.1
	3.7

	Comune dell'Aquila, 

Italian Republic
	42.33
	3.1
	7.2
	9.4
	20.5
	4.8

	Umbria region, 

Italian Republic
	42.97
	3.1
	7.2
	9.4
	20.5
	4.8

	Republic of San Marino
	43.93
	3.1
	7.2
	9.4
	20.5
	4.8

	Comune di Modena, 

Italian Republic
	44.30
	3.1
	7.2
	9.4
	20.5
	4.8

	Reggio Emilia e Modena Province, 

Italian Republic
	44.33
	3.1
	7.2
	9.4
	20.5
	4.8

	Comune di Genova,

Italian Republic
	44.40
	3.1
	7.2
	9.4
	20.5
	4.8

	Provincia di Parme

Italian Republic
	44.70
	3.1
	7.2
	9.4
	20.5
	4.8

	Provincia di Ferrara, 

Italian Republic
	44.75
	3.1
	7.2
	9.4
	20.5
	4.8

	Comune di Copparo, 

Italian Republic
	44.90
	3.1
	7.2
	9.4
	20.5
	4.8

	Città di Pavia, 

Italian Republic
	45.07
	4.3
	7.7
	9.2
	25.0
	6.2

	Città di Padova, 

Italian Republic
	45.42
	3.1
	7.2
	9.4
	20.5
	4.8

	Provincia di Venezia, 

Italian Republic
	45.47
	3.1
	7.2
	9.4
	20.5
	4.8

	Provincia di Novara, 

Italian Republic
	45.63
	3.1
	7.2
	9.4
	20.5
	4.8

	Valle d'Aosta, 

Italian Republic
	45.73
	3.1
	7.2
	9.4
	20.5
	4.8

	Provincia di Varese, 

Italian Republic
	45.85
	3.1
	7.2
	9.4
	20.5
	4.8

	Eastern Europe
	
	
	
	
	
	

	Western Greece, 

Hellenic Republic
	38.29
	8.2
	7.0
	6.3
	27.7
	5.2

	Northern Greece, 

Hellenic Republic
	40.79
	6.8
	7.4
	6.8
	27.8
	4.8

	Evros Prefecture, 

Hellenic Republic
	41.08
	6.8
	7.4
	6.8
	27.8
	4.8

	Samokov, 

Republic of Bulgaria
	42.33
	5.4
	8.2
	6.4
	23.7
	1.8

	Burgas, 

People’s Republic of Bulgaria
	42.50
	5.4
	8.2
	6.4
	23.7
	1.8

	Silven, 

People’s Republic of Bulgaria
	42.68
	5.4
	8.2
	6.4
	23.7
	1.8

	Sofia, 

People’s Republic of Bulgaria
	42.70
	5.4
	8.2
	6.4
	23.7
	1.8

	Ravno, 

Bosnia & Herzegovina
	42.88
	12.7
	9.3
	9.7
	14.9
	7.1

	Trojan, 

Republic of Bulgaria
	42.88
	5.4
	8.2
	6.4
	23.7
	1.8

	Neum, 

Bosnia & Herzegovina
	42.92
	12.7
	9.3
	9.7
	14.9
	7.1

	Svoge,

Republic of Bulgaria
	42.97
	10.9
	10.8
	8.8
	17.6
	6.4

	Dubrovnik-Neretva  županije, 

Republic of Croatia
	42.97
	10.9
	10.8
	8.8
	17.6
	6.4

	Veliko Tirnovo, 

People’s Republic of Bulgaria
	43.03
	5.4
	8.2
	6.4
	23.7
	1.8

	Stolac, 

Bosnia & Herzegovina
	43.08
	12.7
	9.3
	9.7
	14.9
	7.1

	Čapljina, 

Bosnia & Herzegovina
	43.11
	12.7
	9.3
	9.7
	14.9
	7.1

	Čitluk, 

Bosnia & Herzegovina
	43.20
	12.7
	9.3
	9.7
	14.9
	7.1

	Ljubuški, 

Bosnia & Herzegovina
	43.20
	12.7
	9.3
	9.7
	14.9
	7.1

	Mostar, 

Bosnia & Herzegovina
	43.33
	12.7
	9.3
	9.7
	14.9
	7.1

	Široki Brijeg, 

Bosnia & Herzegovina
	43.37
	12.7
	9.3
	9.7
	14.9
	7.1

	Grude, 

Bosnia & Herzegovina
	43.38
	12.7
	9.3
	9.7
	14.9
	7.1

	Mihaylovgrad, 

People’s Republic of Bulgaria
	43.42
	5.4
	8.2
	6.4
	23.7
	1.8

	Posušje, 

Bosnia & Herzegovina
	43.47
	12.7
	9.3
	9.7
	14.9
	7.1

	Konjic, 

Bosnia & Herzegovina
	43.65
	12.7
	9.3
	9.7
	14.9
	7.1

	Jablanica, 

Bosnia & Herzegovina
	43.66
	12.7
	9.3
	9.7
	14.9
	7.1

	Prozor-Rama, 

Bosnia & Herzegovina
	43.82
	12.7
	9.3
	9.7
	14.9
	7.1

	Giurgiu judet,

Socialist Republic of Romania
	44.14
	4.6
	5.7
	4.1
	10.0
	3.6

	Dolj judet,

Socialist Republic of Romania
	44.21
	4.6
	5.7
	4.1
	10.0
	3.6

	Constanta judet,

Socialist Republic of Romania
	44.29
	4.6
	5.7
	4.1
	10.0
	3.6

	North Adriatic Islands, 

Republic of Croatia
	44.38
	4.6
	5.7
	4.1
	10.0
	3.6

	București, 

Romania
	44.42
	10.9
	10.8
	8.8
	17.6
	6.4

	Ialomita judet, 

Socialist Republic of Romania
	44.45
	4.6
	5.7
	4.1
	10.0
	3.6

	Prahova judet, 

Socialist Republic of Romania
	44.99
	4.6
	5.7
	4.1
	10.0
	3.6

	Argeş judet,

Socialist Republic of Romania
	45.01
	4.6
	5.7
	4.1
	10.0
	3.6

	Tulcea judet,

Socialist Republic of Romania
	45.02
	4.6
	5.7
	4.1
	10.0
	3.6

	Vilcea judet,

Socialist Republic of Romania
	45.03
	4.6
	5.7
	4.1
	10.0
	3.6

	Braila judet,

Socialist Republic of Romania
	45.05
	4.6
	5.7
	4.1
	10.0
	3.6

	Istria, 

Socialist Republic of Croatia
	45.19
	4.6
	5.7
	4.1
	10.0
	3.6

	Caras-Severin judet,

Socialist Republic of Romania
	45.21
	10.9
	10.8
	8.8
	17.6
	6.4

	Buzau judet,

Socialist Republic of Romania
	45.23
	4.6
	5.7
	4.1
	10.0
	3.6

	Calarasi judet,

Socialist Republic of Romania
	45.39
	4.6
	5.7
	4.1
	10.0
	3.6

	Northeast Istria, 

Republic of Croatia
	45.39
	4.6
	5.7
	4.1
	10.0
	3.6

	Gorski kotar, 

Republic of Croatia
	45.53
	10.9
	10.8
	8.8
	17.6
	6.4

	Timis judet,

Socialist Republic of Romania
	45.59
	10.2
	14.2
	8.7
	11.9
	0.8

	Brasov judet,

Socialist Republic of Romania
	45.76
	4.6
	5.7
	4.1
	10.0
	3.6

	Vrancea judet,

Socialist Republic of Romania
	45.79
	4.6
	5.7
	4.1
	10.0
	3.6

	Galati judet,

Socialist Republic of Romania
	45.80
	4.6
	5.7
	4.1
	10.0
	3.6

	Hunedoara judet,

Socialist Republic of Romania
	45.83
	4.6
	5.7
	4.1
	10.0
	3.6

	Sibiu judet,

Socialist Republic of Romania
	45.84
	4.6
	5.7
	4.1
	10.0
	3.6

	Covasna judet,

Socialist Republic of Romania
	45.89
	4.6
	5.7
	4.1
	10.0
	3.6

	Alba judet, 

Socialist Republic of Romania
	46.00
	4.6
	5.7
	4.1
	10.0
	3.6

	Cluj judet, 

Socialist Republic of Romania
	44.29
	4.6
	5.7
	4.1
	10.0
	3.6

	Varaždinska županija, 

Republic of Croatia
	46.22
	10.9
	10.8
	8.8
	17.6
	6.4

	Arad judet,

Socialist Republic of Romania
	46.31
	4.6
	5.7
	4.1
	10.0
	3.6

	Bacau judet,

Socialist Republic of Romania
	46.42
	4.6
	5.7
	4.1
	10.0
	3.6

	Vaslui judet,

Socialist Republic of Romania
	46.51
	4.6
	5.7
	4.1
	10.0
	3.6

	Harghita judet,

Socialist Republic of Romania
	46.61
	4.6
	5.7
	4.1
	10.0
	3.6

	Mureş judet,  

Socialist Republic of Romania
	46.63
	4.6
	5.7
	4.1
	10.0
	3.6

	Cluj-Napoca, 

Socialist Republic of Romania
	46.77
	4.6
	5.7
	4.1
	10.0
	3.6

	Iasi judet,

Socialist Republic of Romania
	46.88
	4.6
	5.7
	4.1
	10.0
	3.6

	Neamt judet,

Socialist Republic of Romania
	46.93
	4.6
	5.7
	4.1
	10.0
	3.6

	Bihor judet, 

Socialist Republic of Romania
	46.95
	4.6
	5.7
	4.1
	10.0
	3.6

	Salaj judet,

Socialist Republic of Romania
	47.05
	4.6
	5.7
	4.1
	10.0
	3.6

	Bistriţa-Năsăud district,  

Socialist Republic of Romania
	47.17
	4.6
	5.7
	4.1
	10.0
	3.6

	Sălaj judet,  

Socialist Republic of Romania
	47.17
	4.6
	5.7
	4.1
	10.0
	3.6

	Bistriţa - Năsăud judet,

Socialist Republic of Romania
	47.22
	4.6
	5.7
	4.1
	10.0
	3.6

	Suceava judet,

Socialist Republic of Romania
	47.49
	4.6
	5.7
	4.1
	10.0
	3.6

	Maramureş judet,  

Socialist Republic of Romania
	47.67
	4.6
	5.7
	4.1
	10.0
	3.6

	Judeţul Satu Mare,  

Socialist Republic of Romania
	47.71
	4.6
	5.7
	4.1
	10.0
	3.6

	Botosani judet,

Socialist Republic of Romania
	47.78
	4.6
	5.7
	4.1
	10.0
	3.6

	Gorski kotar-Kočevje region, 

Republic of Croatia
	48.27
	10.2
	14.2
	8.7
	11.9
	0.8

	Western Herzegovina, 

Bosnia and Herzegovina
	48.27
	12.7
	9.3
	9.7
	14.9
	7.1

	Lublin, 

Republic of Poland
	51.23
	12.8
	11.5
	9.8
	6.5
	2.0

	Kępno powiat, 

People’s Republic of Poland
	51.27
	12.8
	11.5
	9.8
	6.5
	2.0

	Ostrzeszów powiat, 

People’s Republic of Poland
	51.42
	12.8
	11.5
	9.8
	6.5
	2.0

	Środa powiat, 

People’s Republic of Poland
	51.44
	12.8
	11.5
	9.8
	6.5
	2.0

	Wolsztyn powiat, 

People’s Republic of Poland
	51.55
	12.8
	11.5
	9.8
	6.5
	2.0

	Ostrów Wielkopolski powiat, 

People’s Republic of Poland
	51.60
	12.8
	11.5
	9.8
	6.5
	2.0

	Rawicz powiat, 

People’s Republic of Poland
	51.67
	12.8
	11.5
	9.8
	6.5
	2.0

	Krotoszyn powiat, 

People’s Republic of Poland
	51.72
	12.8
	11.5
	9.8
	6.5
	2.0

	Kalisz powiat, 

People’s Republic of Poland
	51.76
	12.8
	11.5
	9.8
	6.5
	2.0

	Gostyń powiat, 

People’s Republic of Poland
	51.82
	12.8
	11.5
	9.8
	6.5
	2.0

	Leszno powiat, 

People’s Republic of Poland
	51.84
	12.8
	11.5
	9.8
	6.5
	2.0

	Pleszew powiat, 

People’s Republic of Poland
	51.92
	12.8
	11.5
	9.8
	6.5
	2.0

	Turek powiat, 

People’s Republic of Poland
	52.00
	12.8
	11.5
	9.8
	6.5
	2.0

	Kościan powiat, 

People’s Republic of Poland
	52.10
	12.8
	11.5
	9.8
	6.5
	2.0

	Pruszków, 

People’s Republic of Poland
	52.17
	12.8
	11.5
	9.8
	6.5
	2.0

	Warsaw, 

People’s Republic of Poland
	52.23
	12.8
	11.5
	9.8
	6.5
	2.0

	Powiat Kolski, 

People’s Republic of Poland
	52.24
	12.8
	11.5
	9.8
	6.5
	2.0

	Września powiat, 

People’s Republic of Poland
	52.24
	12.8
	11.5
	9.8
	6.5
	2.0

	Śrem powiat, 

People’s Republic of Poland
	52.31
	12.8
	11.5
	9.8
	6.5
	2.0

	Słupca powiat, 

People’s Republic of Poland
	52.31
	12.8
	11.5
	9.8
	6.5
	2.0

	Nowy Tomyśl powiat, 

People’s Republic of Poland
	52.34
	12.8
	11.5
	9.8
	6.5
	2.0

	Jarocin powiat, 

People’s Republic of Poland
	52.40
	16.2
	7.6
	9.6
	6.6
	0.5

	Poznań, 

People’s Republic of Poland
	52.40
	12.8
	11.5
	9.8
	6.5
	2.0

	Poznań powiat, 

People’s Republic of Poland
	52.45
	16.2
	7.6
	9.6
	6.6
	0.5

	Szamotuły powiat, 

People’s Republic of Poland
	52.53
	12.8
	11.5
	9.8
	6.5
	2.0

	Gniezno powiat, 

People’s Republic of Poland
	52.55
	12.8
	11.5
	9.8
	6.5
	2.0

	Międzychód powiat,

People’s Republic of Poland
	52.61
	12.8
	11.5
	9.8
	6.5
	2.0

	Oborniki powiat, 

People’s Republic of Poland
	52.74
	12.8
	11.5
	9.8
	6.5
	2.0

	Wągrowiec powiat, 

People’s Republic of Poland
	52.81
	12.8
	11.5
	9.8
	6.5
	2.0

	Czarnków powiat, 

People’s Republic of Poland
	52.94
	12.8
	11.5
	9.8
	6.5
	2.0

	Chodzież powiat, 

People’s Republic of Poland
	52.95
	12.8
	11.5
	9.8
	6.5
	2.0

	Trzcianka powiat, 

People’s Republic of Poland
	52.95
	12.8
	11.5
	9.8
	6.5
	2.0

	Bydgoszcz, 

People’s Republic of Poland
	53.12
	12.8
	11.5
	9.8
	6.5
	2.0

	Szczecin region, 

Republic of Poland
	53.43
	12.8
	11.5
	9.8
	6.5
	2.0

	Middle East & Africa
	
	
	
	
	

	Republic of Malta
	35.94
	8.7
	
	
	21.8
	

	Note: All place names are those used at the time of the study in question – some may no longer exist or may have been renamed.
Abbreviations:

In UK region/Scandinavia and North Atlantic region: UK=United Kingdom of Great Britain & Northern Ireland.

	
	
	
	
	
	
	


� North Queensland defined as the State of Queensland north of 37˚S


� South Queensland defined as the State of Queensland south of 37˚S


� Polman criteria otherwise known as 2005 McDonald criteria


� The Chancellor criteria are virtually identical to the McDonald criteria, which were published at the time this prevalence study was being undertaken.  The authors acknowledge the similarity but regard their criteria as unique.


� Electrophysiological paraclinical evidence not included in diagnosis


� McDonald criteria refer to the 2001 McDonald criteria


� Phadke & Downie consolidate the early-probable and probable categories of the Alter criteria


� The DMSR criteria are an amalgam of the Allison & Millar and McAlpine criteria, with the definite group being equivalent to the Schumacher criteria, ignoring the age limit.   


� Allison & Millar criteria used for cases with onset prior to 1994; Poser criteria used for cases with onset from 1994 onwards


� Paraclinical evidence ignored and not used in making diagnosis


� Including possible cases as defined by McDonald & Halliday criteria


� Cases retrospectively classified using Poser criteria


� The Gilland criteria are a modification of the WFN criteria which sought to make more effective use of CSF diagnostic evidence.


� MRI-based paraclinical evidence not used in making diagnosis


� Cases retrospectively classified using Schumacher criteria


� CSF oligoclonal bands and evoked responses used as paraclinical evidence in making diagnosis


� Includes clinically-definite MS only


� MRI/CT scans used as evidence for diagnosis


� Diagnoses prior to 2002 were made using Poser criteria; Diagnoses at and after 2002 were made using 2001 McDonald criteria


� Crude prevalence for Argentine Patagonia not used in analysis due to overlap with subunit crude prevalences 
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