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Supplementary Table. Surveys and survey pairs used in the assessment of sodium exposure with identification of sources for published 

reports and of corresponding members where data was provided on request. Survey pairs, indicated by B (for Both) under Metrics, 

include both urine-based and diet-based surveys for the same source population. 

 
Country (with 

included surveys) 

Survey name or report authors (CM, corresponding 

members – see main text) 

Metrics 

(Urine, 

Diet, 

Both) 

Mid-

year of 

data 

collect-

ion 

Nation-

al, 

Subnat-

ional 

Sample size Age 

range 

Urine 

method 
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applic.)
1
 

Diet 

method
 

(where 

applic.)
2
 M F T

3
 

Asia-Pacific, High 

Income 

          

Japan INTERSALT, Osaka [1] U 1986 S 100 97  20-59 2  

Japan INTERSALT, Tochigi [1] U 1986 S 95 98  20-59 2  

Japan INTERSALT, Toyama [1] U 1986 S 100 100  20-59 2  

Japan Liu et al. [2] U 1991 N 484 542  48-56 2  

Japan Kawamura et al. [3]  U 1993 S 90 50  30-65 2  

Japan National Nutrition Survey (in Japan) [4]  D 1995 N 4,976 5,790  20-100  3 

Japan Sasaki et al. [5] B 1996 S 308 138  20-25 4 3 

Japan The Japan Public Health Center-based Prospective 

Study (JPHC Study) [6]  

D 1996 S 
45,593 52,175 

 45-74  2 

Japan INTERMAP, Aito Town [7] B 1997 S 260 258  40-59 2 3 

Japan INTERMAP, Sapporo [7] B 1997 S 298 296  40-59 2 3 

Japan INTERMAP, Toyama [7] B 1997 S 298 300  40-59 2 3 

Japan INTERMAP, Wakayama [7] B 1997 S 292 288  40-59 2 3 

Japan National Nutrition Survey (in Japan) [8]  D 1998 N 5,067 5,850  20-100  3 

Japan Kimira et al.  [9] B 1999 S   438 27-84 4 3 

Japan The Japan Public Health Center-based Prospective 

Study (JPHC Study) [10]  

D 2001 S 
43,073 49,229 

 50-79  2 

Republic of Korea Korea National Health and Nutrition Examination D 2005 N 2,877 3,563  20-100  3 
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Survey (KNHANES) III [11] 

Republic of Korea INTERSALT, Pusan  [1] U 1986 S 100 98  20-59 2  

Asia, Central           

Mongolia Yamada et al.  [12] U 1998 N 571 598  20-44 4  

Asia, East           

China Zhao GS et al. ( 1 of 3)  [13] U 1983 S 92   40-59 4  

China Zhao GS et al. (2 of 3)  [13] U 1983 S 82   40-59 4  

China Zhao GS et al. (3 of 3)  [13] U 1983 S 83   40-59 4  

China Zhou BF et al. (1 of 9) [14] D 1983 S 342   35-59  1 

China Zhou BF et al. (2 of 9)  [14] D 1983 S 124   35-59  1 

China Zhou BF et al. (3 of 9)  [14] D 1983 S 51   35-59  1 

China Zhou BF et al. (4 of 9)  [14] D 1983 S 119   35-59  1 

China Zhou BF et al. (5 of 9)  [14] D 1983 S 181   35-59  1 

China Zhou BF et al. (6 of 9)  [14] D 1983 S 215   35-59  1 

China Zhou BF et al. (7 of 9)  [14] D 1983 S 85   35-59  1 

China Zhou BF et al. (8 of 9)  [14] D 1983 S 212   35-59  1 

China Zhou BF et al. (9 of 9)  [14] D 1983 S 195   35-59  1 

China INTERSALT, Beijing [1] U 1986 S 100 100  20-59 2  

China INTERSALT, Nanning [1] U 1986 S 100 100  20-59 2  

China INTERSALT, Tianjin [1] U 1986 S 100 100  20-59 2  

China Liu et al.  [2] U 1992 N 403 408  48-56 2  

China Nan et al. [15]  D 1992 N 1133 1184  20-64  1 

China INTERMAP, Beijing [7] B 1997 S 266 278  40-59 2 3 

China INTERMAP, Guangxi [7] B 1997 S 280 276  40-59 2 3 
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China INTERMAP, Shanxi  [7] B 1997 S 286 292  40-59 2 3 

China 2002 China National Nutrition and Health Survey [16] D 2002 N 24,020 27,109  20-101  1 

Taiwan INTERSALT, San Chilo Village [1] U 1986 S 89 92  20-59 2  

Taiwan 2005-2008 Nutrition and Health Survey in Taiwan [17] D 2006 N 1,446 1,462  20-100  3 

Asia, South           

India INTERSALT, New Delhi [1] U 1986 S 100 99  20-59 2  

India INTERSALT, Stok, Ladakh [1] U 1986 S 100 100  20-59 2  

India National Nutrition Monitoring Bureau (NNMB) Rural 

Surveys [18] 

D 1996 S 
3,863 4,160 

 20-100  3 

India National Nutrition Monitoring Bureau (NNMB) Rural 

Surveys [19] 

D 2000 S 
8,314 8,888 

 20-100  3 

India Radhika et al. [20]  D 2003 S   1902 20-79  2 

India National Nutrition Monitoring Bureau (NNMB) Rural 

Surveys [21] 

D 2005 S 
8,824 9,468 

 20-100  3 

Asia, South-East           

Indonesia Mustafa et al.  [22] U 2003 S  15  25-55 4  

Malaysia Malaysian Adult Nutrition Survey 2002 [23] D 2002 N 3,117 3,340  20-59  3 

Malaysia Malaysian Adults Nutrition Survey 2003 [23] D 2003 N 3,464 3,464  20-59  3 

Thailand Calcium Status, Factors Affecting Calcium and Bone 

Status in Healthy Thais Living in Bangkok [24] 

D 1993 S 
153 243 

 20-80  3 

Thailand Kwanmaung et al. (1 of 2) [25] U 1998 S   18 20-79 4  

Australasia           

Australia Beard et al. [26] U 1989 S 22 32  24-69 4  

Australia Notowidjojo et al. [27] U 1992 S 64 64  20-64 4  

Australia Beard et al. [28] U 1995 S 87 107  20-70 2  

Australia Margerison [29] (and CM) U 2003 S 79 65  30-74 4  
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Australia Charlton et al. [30] U 2007 S  78  20-56 4  

Australia Land et al. [31] (and CM) U 2011 S 144 162  20-88 4  

New Zealand Simpson et al. [32] U 1981 S 473 502  20-93 4  

New Zealand Thomson and Colls [33] U 1995 S 313 319  20-69 4  

New Zealand NZ National Nutrition Survey 1997 [34] D 1997 N 1,678 2,884  20-84  1 

Caribbean           

Barbados Cooper et al. [35] U 1992 S   813 25-74 4  

Barbados Identifying new genetic and obesity-related factors 

contributing to prostate and breast cancer risk in 

persons of African descent [36] 

D 2005 N 152 128  31-88  2 

Belize Simmons et al. [37] U 1980 S 392   20-94 4  

Jamaica Cooper et al. [35] U 1994 S   1.357 25-74 4  

Jamaica Social and dietary determinants of body max index of 

adult Jamaicans [38] 

D 1994 N 363 560  25-74  2 

St. Lucia Cooper et al.  [35] U 1992 S   1.089 25-74 4  

Trinidad and 

Tobago 

INTERSALT, Plymoth-Bethesda [1] U 1986 S 
84 92 

 20-59 2  

Europe, Central           

Bulgaria Powles et al. [39] (and CM) U 1999 S 74 84  45-74 1  

Bulgaria National Nutrition Survey [40] D 2004 N 410 443  20-100  3 

Hungary INTERSALT, Porcsalam village [1] U 1986 S 100 100  20-59 2  

Poland INTERSALT, Warsaw [1] U 1986 S 100 100  20-59 2  

Poland Household Food Consumption and Anthropometric 

Survey [41] 

D 2000 N 
1,247 1,574 

 20-100  3 

Slovenia Ribic et al.  [42] U 2007 N 61 82  25-65 2  

Europe, East           
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Estonia Estonian National Dietary Survey [43] D 1997 N 878 1,098  20-65  3 

Russian Federation INTERSALT, Moscow [1] U 1986 S 97 97  20-59 2  

Europe, West           

Austria Austrian Study on Nutritional Status 2007 [44] D 2007 N 925 1,547  20-100  3 

Belgium Staessen et al.  [45] U 1980 S 273 255  20-88 4  

Belgium INTERSALT, Charleroi [1] U 1986 S 82 75  20-59 2  

Belgium INTERSALT, Ghent [1] U 1986 S 100 100  20-59 2  

Belgium Zhang et al. [46]  B 1997 N 4,248 3,996  25-74 2 3 

Belgium Vandevijvere et al. [47]  U 2007 S 60 54  25-65 4  

Belgium Vandevijvere et al. [47] U 2009 S 66 69  25-65 4  

Denmark INTERSALT, Glostrup [1] U 1986 S 99 100  20-59 2  

Denmark Dietary Habits of Denmark [48] D 2001 N 1,448 1,486  20-100  1 

Denmark Andersen et al. [49] U 2006 S 37 50  20-55 1  

Finland Laatikainen et al. (2 of 11)  [50] U 1982 S 247 237  25-64 3  

Finland Laatikainen et al. (6 of 11)  [50] U 1982 S 213 215  25-64 3  

Finland Laatikainen et al. (8 of 11)  [50] U 1982 S 232 238  25-64 3  

Finland INTERSALT, Turku [1] U 1986 S 100 100  20-59 2  

Finland Laatikainen et al. (3 of 11)  [50] U 1987 S 199 210  25-64 3  

Finland Laatikainen et al. (7 of 11)  [50] U 1987 S 180 220  25-64 3  

Finland Laatikainen et al. (9 of 11)  [50] U 1987 S 150 192  25-64 3  

Finland FINDIET 1992 [51] D 1992 N 870 991  25-64  1 

Finland Laatikainen et al. (11 of 11)  [50] U 2002 S 127 156  25-64 2  

Finland Laatikainen et al. (4 of 11)  [50] U 2002 S 168 174  25-64 2  

Finland Reinivuo et al. [52]  D 2002 S 168 174  25-64  1 
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Finland Reinivuo et al. [52]  D 2002 S 128 156  25-64  1 

Finland Reinivuo et al. [52]  D 2002 S 127 156  25-64  1 

Finland FINDIET 2007 [53] D 2007 N 959 1,080  25-74  1 

France Meneton et al. (1 of 2) [54]  D 1999 N 672 802  20-92  1 

France du Cailar et al.  [55] U 2001 S   855 20-70 4  

France Etude nationale nutrition santé (ENNS); National 

Nutrition and Health survey [56] 

D 2006 N 
975 1,701 

 20-74  1 

Germany INTERSALT, Bernried [1] U 1986 S 99 98  20-59 2  

Germany INTERSALT, Cottbus [1] U 1986 S 99 99  20-59 2  

Germany INTERSALT, Heidelberg [1] U 1986 S 97 99  20-59 2  

Germany German Nutrition Survey 1998 [57] D 1998 N 1,691 2,170  20-79  2 

Germany Nationale Verzehrs Studie II, Ergebnisbericht, Teil 2 

[58] 

D 2006 N 
6381 7578 

 20-80  1 

Iceland INTERSALT, Reykajavik and district [1] U 1986 S 100 100  20-59 2  

Iceland Dietary Survey of the Icelanders [59] D 1990 N 531 564  20-80  3 

Iceland The Diet of Icelanders, Dietary Survey of The 

Icelandic Nutrition Council 2002 [60] 

D 2002 N 
517 601 

 20-80  3 

Iceland Olafsdottir et al. [61] B 2003 S  120  25-55 1 3 

Ireland Flynn et al. [62] U 1987 S 46 48  20-60 4  

Israel Mabat First Israeli National Health and Nutrition 

Survey [63] 

D 2000 N 
1,540 1,700 

 25-64  3 

Israel Mabat National Health and Nutrition Survey of the 

Elderly ( Zahav) [64]  

D 2005 N 
833 949 

 65-100  3 

Italy INTERSALT, Bassiano [1] U 1986 S 99 100  20-59 2  

Italy INTERSALT, Gubbio [1] U 1986 S 99 100  20-59 2  

Italy INTERSALT, Mirano [1] U 1986 S 100 100  20-59 2  
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Italy INTERSALT, Naples [1] U 1986 S 100 100  20-59 2  

Italy Pavan et al. ( 1 of 4) [65] D 1994 S   370 22-89  2 

Italy INN-CA 1994-96 [66] D 1995 N 701 888  20-100  1 

Italy Venezia et al.  [67] U 2003 S 940   25-75 4  

Malta INTERSALT, Dingli village [1] U 1986 S 100 100  20-59 2  

Netherlands INTERSALT, Zutphen [1] U 1986 S 100 99  20-59 2  

Netherlands Ocke et al. (CM) U 2006 S 120 171  20-74 4  

Portugal INTERSALT, Cartaxo Village [1] U 1986 S 99 99  20-59 2  

Portugal Polonia et al.  [68] U 2000 S   426 20-84 2  

Portugal EPITeen Project [69] D 2003 N 1,163 1,811  20-100  3 

Spain INTERSALT, Manresa [1] U 1986 S 100 100  20-59 2  

Spain INTERSALT, Torrejon [1] U 1986 S 100 100  20-59 2  

Spain Schroder et al. [70] D 1995 S   1,567 25-54  1 

Spain The Catalan Nutrition Survey (ENCAT 2002-2003) 

and Serra Majem and Ribas, 2007 and Serra-Majem L 

et al., 2007 and Serra Majem et al., 2006 [71] 

D 2003 N 869 1,054  20-100  1 

Spain Ortega et al.  [72] U 2009 N 196 222  20-60 4  

Sweden Dietary habits and nutrient intake in Sweden 1989 [73] D 1989 N 743 770  20-74  3 

Sweden Dietary habits and nutrient intake in Sweden 1997-98 

[74] 

D 1997 N 
565 608 

 20-79  3 

Switzerland Chappuis et al. [75] U 2010 N 663 687  20-79 2  

United Kingdom Bingham et al. [76]  U 1985 S 71 50  25-44 1  

United Kingdom Dietary and Nutritional Survey of British Adults 1986  

[77] 

B 1986 N 
1,597 1,620 

 20-64 1 3 

United Kingdom INTERSALT, Belfast [1] U 1986 S 99 100  20-59 2  

United Kingdom INTERSALT, Birmingham [1] U 1986 S 100 100  20-59 2  
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United Kingdom INTERSALT, Bridgend, South-Wales [1] U 1986 S 100 99  20-59 3  

United Kingdom Fogarty et al. [78] (and CM) U 1991 S 836 845  20-74 4  

United Kingdom National Diet and Nutrition Survey: people aged 65 

years and over [79] 

D 1994 N 
632 643 

 65-100  3 

United Kingdom Khaw et al.(1 of 2)  [80] D 1995 S 3,583 4,013  45-79  1 

United Kingdom Khaw et al.(2 of 2)  [80] U 1995 S 160 180  45-79 1  

United Kingdom INTERMAP, West Bromwich [7] B 1997 S 282 276  40-59 2 3 

United Kingdom INTERMAP,Belfast [7] B 1997 S 250 194  40-59 2 3 

United Kingdom National Diet and Nutrition Survey: adults aged 19-64 

years 2000 [81] 

B 2000 N 
1,306 1,578 

 20-64 1 3 

United Kingdom Low Income Diet and Health Survey, 2003-2005 [82] D 2004 N 1,021 1,910  20-100  1 

United Kingdom National Centre for Social Research  [83] U 2007 N 181 248  25-64 1  

United Kingdom National Centre for Social Research  [84] U 2008 N 341 439  20-64 1  

United Kingdom Scotish centre for Social Research  [85] U 2009 S 324 232  20-64 1  

Latin America, 

Central 

    
  

    

Colombia INTERSALT, Tuquerres [1] U 1986 S 96 95  20-59 2  

Guatemala Melse-Boonstra et al. (4 of 4) [86] U 1996 S  7  25-55 4  

Mexico INTERSALT, Chihuahua [1] U 1986 S 91 81  20-59 2  

Mexico National Health and Nutrition Survey 2006 ( Mexico) 

[87]  

D 2005 N 
5,898 9,848 

 20-59  2 

Latin America, 

Southern 

    
  

    

Argentina INTERSALT, Buenos Aires [1] U 1986 S 100 100  20-59 2  

Argentina Encuesta Nacional de Nutrición y Salud - National 

Nutrition and Health Survey (ENNyS) [88]  

D 2004 N  
4,429 

 20-49  3 

Latin America,           
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Tropical 

Brazil Sarno et al.  [89] D 2002 N   48000 20-79  4 

Brazil Household Health Survey (ISA-SP) [90]  D 2003 S 724 806 1530 20-100  3 

           

North Africa, 

Middle East 

    
  

    

Bahrain National Nutrition Survey [91] D 2000 N 1,120 1,181  20-70  3 

Iran Azizi et al. (1 of 2) [92]  D 1998 S   340 20-79  2 

Iran Azizi et al. (2 of 2) [92]  D 1998 S   343 20-79  2 

Iran Rahmani et al. [93]  D 2000 S   644 20-79  2 

Iran Rafiei et al.  [94] U 2001 S 304 608  20-60 4  

Kuwait National Nutrition Survey for the State of Kuwait [95] D 2008 N 403 517  20-100  3 

Lebanon National survey: Behavioral  risk factor survey [96] D 2008 N 1,207 1,385  20-100  2 

Turkey Dietary intake of adult population living in Ankara [97] D 2005 S 348 1,136  20-84  3 

Turkey Erdem et al. [98] U 2007 N 373 443  20-94 4  

North America, 

High Income 

    
  

    

Canada INTERSALT, Labrador [1] U 1986 S 78 83  20-59 2  

Canada INTERSALT, St. Johns [1] U 1986 S 100 100  20-59 2  

Canada Canadian Community Health and Nutrition Survey 

[99] 

D 2004 N 
8,768 10,960 

 20-101  1 

Canada Garriguet [100] D 2004 N 2,724 2,724  20-79  3 

Canada Shi et al. [101]  D 2004 N 3690 5177  30-79  3 

USA Holbrook et al. [102] B 1981 S 24 32  20-53 4 1 

USA INTERSALT, Chicago [1] U 1986 S 97 99  20-59 2  

USA INTERSALT, Goodman, Blacks [1] U 1986 S 93 93  20-59 2  
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USA INTERSALT, Goodman, Whites [1] U 1986 S 99 99  20-59 2  

USA INTERSALT, Jackson, Blacks [1] U 1986 S 84 100  20-59 2  

USA INTERSALT, Jackson, Whites [1] U 1986 S 100 99  20-59 2  

USA INTERSALT, Molokai, Hawaii [1] U 1986 S 94 93  20-59 2  

USA Cooper et al.  [35] U 1992 S   708 20-75 4  

USA Espeland et al.  [103] B 1993 S   650 60-79 4 3 

USA Taylor et al. (1 of 2)  [104] U 1996 S  330  40-75 4  

USA INTERMAP, Chicago [7]  B 1997 S 312 318  40-59 2 3 

USA INTERMAP, City of Woodlawn, Baltimore, Maryland 

[7] 

B 1997 S 
292 268 

 40-59 2 3 

USA INTERMAP, Corpus Christi, Hispanic [7] B 1997 S 270 280  40-59 2 3 

USA INTERMAP, Corpus Christi, Non-Hispanic [7] B 1997 S 272 272  40-59 2 3 

USA INTERMAP, Honolulu [7] B 1997 S 272 262  40-59 2 3 

USA INTERMAP, Jackson  [7] B 1997 S 264 268  40-59 2 3 

USA INTERMAP, Minneapolis [7] B 1997 S 260 260  40-59 2 3 

USA INTERMAP, Pittsburgh [7] B 1997 S 264 256  40-59 2 3 

USA NHANES 2003-2006 [105] D 2004 N 9,118 9,912  20-85  1 

USA Taylor et al. (2 of 2)  [104] U 2005 S  146  40-75 4  

Oceania           

American Samoa American Samoa 1990 24 hr recall diet estimates [106] D 1990 N 235 268  25-54  3 

Niue Taylor et al. [107] U 1980 N 19 15  20-79 4  

Samoa Western Samoa 1990 24 hr recall diet estimates [108] D 1991 N 230 276  25-54  3 

Sub-Saharan 

Africa, East 

    
  

    

Kenya INTERSALT, Rambugu and Ndori villages [1] U 1986 S 90 86  20-59 2  
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Malawi Simmons et al. (1 of 2)  [109] U 1983 S   78 20-79 4  

Malawi Simmons et al. (2 of 2)  [109] U 1983 S   123 20-79 4  

Uganda Pavan et al. (3 of 4)  [65] D 1994 S   138 22-89  2 

United Republic of 

Tanzania 

Pavan et al. (2 of 4)  [65] D 1994 S   232 22-85   

Sub-Saharan 

Africa, Southern 

    
  

    

South Africa Barlow et al. (1 of 2)  [110] U 1982 S 150   30-50 4  

South Africa Barlow et al. (2 of 2)  [110] U 1982 S 64   30-50 4  

South Africa Food and nutrient availability in South African 

Households [111] 

D 1995 N 
416 502 

 20-99  2 

South Africa Charlton et al. (1 of 3)  [112] B 2002 S   220 20-65 4 3 

South Africa Charlton et al. (2 of 3)  [112] B 2002 S   224 20-65 4 3 

South Africa Charlton et al. (3 of 3)  [112] B 2002 S   206 20-65 4 3 

South Africa Maseko et al.  [113] U 2003 S   291 21-72 3  

Zimbabwe INTERSALT, Harare [1] U 1986 S 100 95  20-59 2  

Sub-Saharan 

Africa, Western 

    
  

    

Benin Melse-Boonstra et al. (2 of 4)  [86] U 1996 S  13  22-55 4  

Cameroon Cooper et al.  [35] U 1992 S   2828 25-74 4  

Cote d’Ivoire Hess et al. (1 of 2)  [114] U 1997 S   52 20-79 3  

Cote d’Ivoire Hess et al. (2 of 2)  [114] U 1997 S   51 20-79 3  

Ghana Kerry et al. ( 1 of 2)  [115] U 2001 S   481 40-75 2  

Ghana Kerry et al. ( 2 of 2)  [115] U 2001 S   532 40-75 2  

Nigeria Cooper et al.  [35] U 1992 S     2509 45-94 3  
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1 Quality control for urine collections:  

1. PABA validation;  

2. Exclusions based on observed/expected creatinine ratio or total urinary creatine (including Intersalt and InterMap);  

3. Other strict urine collection protocols without use of PABA or creatinine;  

4. Other collection protocol or not reported. 

2 Diet methods:  

1. Multiple (≥2) short-term (up to 1 week) diet recalls/ records (with or without) correction for within-person variation;  

2. Food frequency questionnaires;  

3. Single short-term diet records/ recalls;  

4. Household availability/ budget survey. 

3 For surveys where sex-specific data was not available. 
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