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Developing a Web-based dietary sodium screening tool for
personalized assessment and feedback
JoAnne Arcand, Kasim Abdulaziz, Carol Bennett, Mary R. L’Abbé, and Douglas G. Manuel

Abstract: Dietary sodium reduction is commonly used in the treatment of hypertension, heart and liver failure, and chronic
kidney disease. Sodium reduction is also an important public health problem since most of the Canadian population consumes
sodium in excess of their daily requirements. Lack of awareness about the amount of sodium consumed and the sources of
sodium in diet is common, and undoubtedly a major contributor to excess sodium consumption. There are few known tools
available to screen and provide personalized information about sodium in the diet. Therefore, we developed a Web-based sodium
intake screening tool called the Salt Calculator (www.projectbiglife.ca), which is publicly available for individuals to assess the
amount and sources of sodium in their diet. The Calculator contains 23 questions focusing on restaurant foods, packaged foods,
and added salt. Questions were developed using sodium consumption data from the Canadian Community Health Survey cycle
2.2 and up-to-date information on sodium levels in packaged and restaurant food databases from the University of Toronto. The
Calculator translates existing knowledge about dietary sodium into a tool that can be accessed by the public as well as integrated
into clinical practice to address the high levels of sodium presently in the Canadian diet.

Key words: sodium, diet, food intake, diet assessment, diet screening, questionnaire, food frequency questionnaire, electronic
health tools.

Résumé : La diminution de l’apport alimentaire de sodium fait généralement partie du traitement de l’hypertension, de
l’insuffisance cardiaque et hépatique ainsi que de la maladie rénale chronique. Cette problématique constitue un aspect
important en santé publique, car la population canadienne consomme trop de sel par rapport à ses besoins quotidiens. Le
manque de sensibilisation au sujet de la quantité de sodium consommé et des sources alimentaires de sodium est répandu et
s’avère un élément majeur à la base de cette surconsommation. Il y a peu d’outils connus pour détecter et renseigner individu-
ellement le consommateur au sujet de son apport en sodium. Nous avons donc développé un outil en ligne pour la détection de
l’apport en sodium (calculatrice du sel, www.projectbiglife.ca) que nous avons mis à la disposition du public pour l’évaluation de
la quantité et des sources de sodium dans l’apport alimentaire. La calculatrice comporte 23 questions portant principalement sur
les aliments servis dans les restaurants, les aliments emballés et sur le sel ajouté. Ces questions ont été élaborées à la lumière des
données de consommation de sodium issues de l’Enquête sur la santé dans les collectivités canadiennes, cycle 2.2 et de la mise
à jour de la base de données de l’Université de Toronto concernant les quantités de sodium dans les aliments emballés et ceux
servis dans les restaurants. La calculatrice convertit en un outil publiquement disponible les connaissances acquises au sujet de
l’apport alimentaire de sodium; cet outil peut s’intégrer dans la pratique clinique pour lutter contre la surconsommation de
sodium alimentaire au Canada. [Traduit par la Rédaction]

Mots-clés : sodium, diète, apport alimentaire, évaluation du régime alimentaire, dépistage alimentaire, questionnaire, questionnaire
sur la fréquence de consommation des aliments, outils de santé en ligne.

Population-wide sodium reduction aims to reduce the health
and economic burden of hypertension, stroke and cardiovascu-
lar disease attributable to excess sodium consumption (Bibbins-
Domingo et al. 2010). Clinically, sodium reduction is used in the
management of hypertension and other sodium-sensitive states
such as heart and liver failure and chronic kidney disease (Institute
of Medicine 2005). Canadian children and adults consume an av-
erage 3400 mg of sodium per day, far exceeding the Adequate
Intake level (AI, 1500 mg) and Tolerable Upper Intake level (UL,
2300 mg) (Garriguet 2007) with 77% of sodium coming from pack-
aged and prepared foods (Mattes and Donnelly 1991). Although a
large number of Canadians report taking action in limiting their
sodium intake, most are unaware and have misconceptions about

sodium in their diet (Arcand et al. 2013). In a recent survey, 89% of
consumers felt that the Canadian population, in general, con-
sumes too much sodium, but only 41% believed their personal
consumption was too high (Decima Research Inc. 2009). Despite
knowing that processed foods contribute the most to dietary so-
dium (Decima Research, Inc. 2009), many also believe they con-
sume low amounts of sodium because they do not add salt to their
food at the table or during cooking (Arcand et al. 2013). This lack of
self-awareness may impede personal motivation and the effective
implementation of strategies to lower dietary sodium.

There are few known practical, publicly available tools that
provide a timely assessment of dietary sodium with feedback pre-
sented in a format suitable for the public, and none that can
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screen for hospital or clinic patients requiring dietary education
interventions. Available methods to assess the amount and sources
of dietary sodium are complex, requiring time consuming and bur-
densome techniques that are not easily applied (Pan American
Health Organization/World Health Organization Regional Expert
Group on Cardiovascular Disease Prevention through Dietary Salt
Reduction 2013). Furthermore, dietitian services are not always
available in clinical settings and time constraints limit detailed as-
sessments from other health professionals. Given these consider-
ations, we developed a Web-based, publicly accessible Salt Calculator
(www.projectbiglife.ca) screening tool that is based on Canadian
data and provides users with instant personalized information on
the amount and sources of sodium in the diet.

The Salt Calculator questions were developed considering the
sources of sodium in the diet and the sodium content of foods.
The sources of sodium for various age and sex groups were re-
viewed using the Canadian Community Health Survey cycle 2.2.
(CCHS) (Fischer et al. 2009). Considered were both total food group
contribution to total sodium intake and the proportion of individ-
uals who reported consuming a given food. The sodium content of
Canadian foods was derived from the University of Toronto data-
bases containing sodium and other nutrient information on
10 487 packaged and 9201 restaurant foods (Arcand et al., in press1;
Schermel et al. 2013; Scourboutakos and L’Abbe 2013). Foods were
classified into sodium-focused categories that included food
group (e.g., bakery) and major (e.g., breads) and minor (e.g., pantry
breads, bagels) subgroup categories (Health Canada, Bureau of
Nutritional Sciences 2012). Variation in sodium levels within ma-
jor subcategories indicated a need to ask about exclusions in a
given question. For example, “Don’t count shredded cereals”, was
required since these have significantly less sodium compared
with other breakfast cereals (Schermel et al. 2013). All questions
were pilot tested among nutrition experts for context and face
validity and the general public for usability and interface testing.

The Salt Calculator included 23 questions: 3 on restaurant
foods, 19 on packaged foods and 1 on added salt. Background
calculations were based on average portion sizes consumed by
13 age and sex groups, as reported in the CCHS: all 4–8 years, and
males and females 9–13 years, 14–18 years, 19–30 years, 30–
51 years, 51–70 years, and 71 years and older. Thus, data on a user’s
age and sex were captured prior to completion. Median sodium
levels were derived from the databases described above (Schermel
et al. 2013; Scourboutakos and L’Abbe 2013), and were weighted
according to the number of products in the food subcategory
relevant to the Calculator question. Food frequency responses
included daily, weekly, monthly and never. Based on published
data (Fischer et al. 2009), the questions accounted for 80.3% of the
sources of dietary sodium and derived sodium estimates were
calibrated to approximate habitual sodium consumption.

Both a brief and detailed report are generated for users based
on responses. These reports communicate the estimated average
amount of sodium consumed per day. This level is compared with
the AI and UL for the user’s age, i.e., “174% more than the recom-
mended level of 1500 mg for your age” (Institute of Medicine
2005). While AI and UL were established to reduce disease risk in
the general population, they are also applicable to disease states

where sodium reduction is warranted (Institute of Medicine 2005).
Additional information in the detailed report includes the relative
percent contribution of 7 distinct food groups to total sodium
intake (e.g., bakery products, processed meats) and the contribu-
tion from eating out and using added salt.

The Salt Calculator was launched on 8 March 2013. Dissemina-
tion occurred through a nationally televised program on dietary
sodium, communications surrounding World Sodium Awareness
Week (11–17 March 2013), and via social media and conference
presentations. As of 31 May 2013, 39 598 calculations were per-
formed by 31 315 unique users. Of the users, 5003 (16.0%) per-
formed 2 or more calculations. The majority (60.3%) of the users
were females and the mean (standard deviation) age was 47.3 ±
16.6 years.

By translating existing Canadian sodium consumption and food
supply knowledge, the Salt Calculator allows individuals aged
4 years and older to rapidly identify the amount and sources of
dietary sodium. The Calculator is publicly available for use by
clinicians with their patients and by the public, providing an op-
portunity for screening and monitoring of longitudinal changes
in sodium intake. Future applications of the Salt Calculator in-
clude integration into clinical practice tools, such as electronic
medical records, and into diet and health education tools and
Web sites accessible by patients and the public. Additionally, a
longer Web-based version of the Calculator, similar to a tradi-
tional food frequency questionnaire, is presently under develop-
ment for users who wish for a more in-depth assessment of their
sodium consumption.

References
Arcand, J., Mendoza, J., Qi, Y., Henson, S., Lou, W., and L’Abbe, M.R. 2013. Results

of a national survey examining Canadians’ concern, actions, barriers, and
support for dietary sodium reduction interventions. Can. J. Cardiol. 29(5):
628–631. doi:10.1016/j.cjca.2013.01.018. PMID:23489574.

Bibbins-Domingo, K., Chertow, G.M., Coxson, P.G., Moran, A., Lightwood, J.M.,
Pletcher, M.J., and Goldman, L. 2010. Projected effect of dietary salt reduc-
tions on future cardiovascular disease. N. Engl. J. Med. 362(7): 590–599. doi:
10.1056/NEJMoa0907355. PMID:20089957.

Decima Research Inc. 2009. Canadians’ and Health Care Professional Views on
Sodium. Prepared for The Public Health Agency of Canada.

Fischer, P.W., Vigneault, M., Huang, R., Arvaniti, K., and Roach, P. 2009. Sodium
food sources in the Canadian diet. Appl. Physiol. Nutr. Metab. 34(5): 884–892.
doi:10.1139/H09-077. PMID:19935850.

Garriguet, D. 2007. Sodium Consumption at all Ages. Statistics Canada: Health
Reports. Vol. 18, No. 2. Health Statistics Division, Ottawa, Ont., Canada.

Health Canada, Bureau of Nutritional Sciences. 2012. Guidance for the Food
Industry on Reducing Sodium in Processed Foods. Ottawa, Ont., Canada.

Institute of Medicine. 2005. Dietary Reference Intakes for Water, Potassium,
Sodium, Chloride, and Sulfate. The National Academies Press. Washington,
DC, USA.

Mattes, R.D., and Donnelly, D. 1991. Relative contributions of dietary sodium
sources. J. Am. Coll. Nutr. 10(4): 383–393. doi:10.1080/07315724.1991.10718167.
PMID:1910064.

Pan American Health Organization/World Health Organization Regional Expert
Group on Cardiovascular Disease Prevention through Dietary Salt Reduction.
2013. A Guide for Setting Targets and Timelines to Reduce the Salt Content of
Food. Pan-American Health Organization.

Schermel, A., Emrich, T.E., Arcand, J., Wong, C.L., and L’Abbe, M.R. 2013. Nutri-
tion marketing on processed food packages in Canada: 2010 Food Label In-
formation Program. Appl. Physiol. Nutr. Metab. 38(6): 666–672. doi:10.1139/
apnm-2012-0386. PMID:23724885.

Scourboutakos, M.J., and L’Abbe, M.R. 2013. Sodium levels in canadian fast-food
and sit-down restaurants. Can. J. Public Health, 104(1): e2–e8. PMID:23618115.

1Arcand, J., Au, T.Z.C., Schermel, A., L'Abbe, M.R. A comprehensive analysis of sodium levels in the Canadian packaged food supply. Am J Prev Med. In Press.

414 Appl. Physiol. Nutr. Metab. Vol. 39, 2014

Published by NRC Research Press

A
pp

l. 
Ph

ys
io

l. 
N

ut
r.

 M
et

ab
. D

ow
nl

oa
de

d 
fr

om
 w

w
w

.n
rc

re
se

ar
ch

pr
es

s.
co

m
 b

y 
U

ni
ve

rs
ity

 o
f 

T
or

on
to

 o
n 

04
/1

6/
14

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.
 

http://www.projectbiglife.ca
http://dx.doi.org/10.1016/j.cjca.2013.01.018
http://www.ncbi.nlm.nih.gov/pubmed/23489574
http://dx.doi.org/10.1056/NEJMoa0907355
http://www.ncbi.nlm.nih.gov/pubmed/20089957
http://dx.doi.org/10.1139/H09-077
http://www.ncbi.nlm.nih.gov/pubmed/19935850
http://dx.doi.org/10.1080/07315724.1991.10718167
http://www.ncbi.nlm.nih.gov/pubmed/1910064
http://dx.doi.org/10.1139/apnm-2012-0386
http://dx.doi.org/10.1139/apnm-2012-0386
http://www.ncbi.nlm.nih.gov/pubmed/23724885
http://www.ncbi.nlm.nih.gov/pubmed/23618115

	Clinical corner
	References


<<
	/CompressObjects /Off
	/ParseDSCCommentsForDocInfo true
	/CreateJobTicket false
	/PDFX1aCheck false
	/ColorImageMinResolution 150
	/GrayImageResolution 300
	/DoThumbnails false
	/ColorConversionStrategy /LeaveColorUnchanged
	/GrayImageFilter /DCTEncode
	/EmbedAllFonts true
	/CalRGBProfile (sRGB IEC61966-2.1)
	/MonoImageMinResolutionPolicy /OK
	/AllowPSXObjects true
	/LockDistillerParams true
	/ImageMemory 1048576
	/DownsampleMonoImages true
	/ColorSettingsFile (None)
	/PassThroughJPEGImages true
	/AutoRotatePages /PageByPage
	/Optimize true
	/ParseDSCComments true
	/MonoImageDepth -1
	/AntiAliasGrayImages false
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/GrayImageMinResolutionPolicy /OK
	/ConvertImagesToIndexed true
	/MaxSubsetPct 99
	/Binding /Left
	/PreserveDICMYKValues false
	/GrayImageMinDownsampleDepth 2
	/MonoImageMinResolution 1200
	/sRGBProfile (sRGB IEC61966-2.1)
	/AntiAliasColorImages false
	/GrayImageDepth -1
	/PreserveFlatness true
	/CompressPages true
	/GrayImageMinResolution 150
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoFilterGrayImages true
	/EncodeColorImages true
	/AlwaysEmbed [
	]
	/EndPage -1
	/DownsampleColorImages true
	/ASCII85EncodePages false
	/PreserveEPSInfo false
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/CompatibilityLevel 1.3
	/MonoImageResolution 600
	/NeverEmbed [
		/Arial-Black
		/Arial-BlackItalic
		/Arial-BoldItalicMT
		/Arial-BoldMT
		/Arial-ItalicMT
		/ArialMT
		/ArialNarrow
		/ArialNarrow-Bold
		/ArialNarrow-BoldItalic
		/ArialNarrow-Italic
		/ArialUnicodeMS
		/CenturyGothic
		/CenturyGothic-Bold
		/CenturyGothic-BoldItalic
		/CenturyGothic-Italic
		/CourierNewPS-BoldItalicMT
		/CourierNewPS-BoldMT
		/CourierNewPS-ItalicMT
		/CourierNewPSMT
		/Georgia
		/Georgia-Bold
		/Georgia-BoldItalic
		/Georgia-Italic
		/Impact
		/LucidaConsole
		/Tahoma
		/Tahoma-Bold
		/TimesNewRomanMT-ExtraBold
		/TimesNewRomanPS-BoldItalicMT
		/TimesNewRomanPS-BoldMT
		/TimesNewRomanPS-ItalicMT
		/TimesNewRomanPSMT
		/Trebuchet-BoldItalic
		/TrebuchetMS
		/TrebuchetMS-Bold
		/TrebuchetMS-Italic
		/Verdana
		/Verdana-Bold
		/Verdana-BoldItalic
		/Verdana-Italic
	]
	/CannotEmbedFontPolicy /Warning
	/PreserveOPIComments false
	/AutoPositionEPSFiles true
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile ()
	/EmbedJobOptions true
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/MonoImageDownsampleType /Average
	/DetectBlends true
	/EmitDSCWarnings false
	/ColorImageDownsampleType /Average
	/EncodeGrayImages true
	/AutoFilterColorImages true
	/DownsampleGrayImages true
	/GrayImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.15
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/AntiAliasMonoImages false
	/GrayImageAutoFilterStrategy /JPEG
	/GrayACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.15
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/ColorImageAutoFilterStrategy /JPEG
	/ColorImageMinResolutionPolicy /OK
	/ColorImageResolution 300
	/PDFXRegistryName ()
	/MonoImageFilter /CCITTFaxEncode
	/CalGrayProfile (Gray Gamma 2.2)
	/ColorImageMinDownsampleDepth 1
	/PDFXTrapped /False
	/DetectCurves 0.1
	/ColorImageDepth -1
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/TransferFunctionInfo /Preserve
	/ColorImageFilter /DCTEncode
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/DSCReportingLevel 0
	/ColorACSImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.15
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/PDFXOutputConditionIdentifier ()
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/UsePrologue false
	/PreserveCopyPage true
	/StartPage 1
	/MonoImageDownsampleThreshold 1.0
	/GrayImageDownsampleThreshold 1.0
	/CheckCompliance [
		/None
	]
	/CreateJDFFile false
	/PDFXSetBleedBoxToMediaBox true
	/EmbedOpenType false
	/OPM 0
	/PreserveOverprintSettings false
	/UCRandBGInfo /Remove
	/ColorImageDownsampleThreshold 1.0
	/MonoImageDict <<
		/K -1
	>>
	/GrayImageDownsampleType /Average
	/Description <<
		/ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
		/PTB <>
		/FRA <>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/NOR <>
		/DEU <>
		/SVE <>
		/DAN <>
		/ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
		/JPN <>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/SUO <>
		/ESP <>
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
	>>
	/CropMonoImages true
	/DefaultRenderingIntent /RelativeColorimeteric
	/PreserveHalftoneInfo false
	/ColorImageDict <<
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.15
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/CropGrayImages true
	/PDFXOutputCondition ()
	/SubsetFonts true
	/EncodeMonoImages true
	/CropColorImages true
	/PDFXNoTrimBoxError true
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		600
		600
	]
>>
setpagedevice


