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H ealth Canada should examine the need for nutrition 
labelling for inorganic phosphate additives to allow 
more precise evaluation of the health risks associated 

with excess dietary phosphates.
Limiting dietary phosphate is a cornerstone in the manage-

ment of patients with chronic kidney disease, a condition in 
which dysregulated phosphate homeostasis is associated with 
adverse cardiovascular outcomes. A post hoc trial analysis pub-
lished in 2009 first linked phosphate concentrations to cardio-
vascular disease in the general population,1 and more evidence 
that higher serum phosphate levels, even within the normal 
range, are associated with adverse cardiovascular outcomes  — 
including coronary artery calcification, congestive heart failure 
and mortality2 — has accumulated since then. It is worth examin-
ing whether the rapidly growing and largely unregulated practice 
of using inorganic phosphate additives in food manufacturing 
may be contributing to a high burden of chronic disease, and, if 
so, whether it requires a national response in Canada.

A 2012 literature review estimated that the dietary intake of 
inorganic phosphates in Europe had doubled since 1990 largely 
because of the increased consumption of “ready-to-eat” pro-
cessed foods.3 Inorganic phosphates are added to foods for a 
number of reasons: to increase water holding capacity, increase 
meat pH and slow discoloration, reduce cooking losses, retard 
oxidative rancidity and protect against microbial growth. Because 
these phosphates are in a nonorganically bound form, the excess 
amounts of inorganic phosphates being consumed are absorbed 
more readily than organic phosphates that are present naturally 
in food.

Although no Canadian studies exist, a study of major grocery 
stores in Ohio found that 44% of the best-selling grocery items 
contained phosphorus-containing food additives and were less 
expensive than foods without additives containing phospho-
rus.4 Excessive exposure to inorganic phosphates from con-
sumption of processed foods may be one of many contributions 
to the excess burden of poverty to poor health outcomes.5 In 
community-based studies, including the Multi-Ethnic Study of 
Atherosclerosis and the Third National Health and Nutrition 
Examination Survey (NHANES), phosphate levels were higher in 
participants from lower socioeconomic backgrounds.6,7 The 
poorest participants in NHANES reported the lowest dietary 

intake of phosphorus, yet had the highest serum phosphate 
concentrations and the highest likelihood of hyperphosphate-
mia.8 In addition to possible genetic variants in the regulation of 
phosphate, consumption of processed foods containing inor-
ganic phosphates, which would have been unaccounted for by 
the dietary assessment tool, could be a partial explanation for 
this paradox.

The Canadian Food and Drug Regulations requires food addi-
tives to be declared in the list of ingredients of prepackaged 
foods.9 However, the amount is not required. If there is no speci-
fication in the regulations, then food additives must comply with 
the specifications in the Food Chemicals Codex10 or those of the 
Joint Food and Agricultural Organization of the United Nations 
(FAO)/World Health Organization (WHO) Expert Committee on 
Food Additives.11 Inorganic phosphate additives fall under the 
category of generally recognized as safe and as such are not sub-
ject to substantial premarket review or consistently imposed 
ceiling limits.

Health Canada recommends a daily dietary allowance of 
700  mg of phosphorus (or about 2100  mg of a phosphate salt). 
The Third National Health and Nutrition Examination Survey 
showed that most sex and age groups exceeded the recom-
mended dietary allowance. Consumption of phosphorus in Can-
ada also likely exceeds the recommended allowance, in particular 
because of increasing exposure to phosphate from food additives.

However, Health Canada has not reviewed inorganic phos-
phate additives systematically. Previous attempts to encourage 
the European Food Safety Authority to restrict the amount of 
inorganic phosphates in food were unsuccessful because of 
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Key points
•	 Excess consumption of processed foods has been linked to 

increased dietary intake of inorganic phosphates.

•	 Higher levels of phosphate in serum have been associated with 
adverse cardiovascular outcomes in the general population and 
may contribute to chronic disease burden.

•	 Accurate measurement of dietary intake of inorganic 
phosphates is difficult because the amount of these additives is 
not required on food labels.
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insufficient high-quality data linking dietary inorganic phosphate 
with poor health outcomes.12 Phosphates derived from intake of 
inorganic phosphates are not captured by current diet assess-
ment tools — a factor that could have a substantial influence on 
longitudinal studies that evaluate the association between 
intake of dietary phosphates and chronic disease risk.

Intake of dietary phosphates has only a weak association with 
serum phosphate levels, possibly owing to both the complex 
interplay of hormones, including parathyroid hormone (PTH), 
1,25-dihydroxyvitamin D and fibroblast growth factor 23 (FGF23), 
that regulate phosphate homeostasis, and the lack of effective 
dietary tools to capture intake of inorganic phosphates.12 Typ
ically, phosphate levels in serum do not become abnormally 
elevated until the estimated glomerular filtration rate (eGFR) 
falls below 20  mL/min/1.73  m2 (stage  4 chronic kidney dis-
ease).13 In contrast, the levels of counterregulatory hormones 
that act to maintain normal phosphate levels (↑PTH, ↑FGF23 
and ↓1,25-dihydroxyvitamin  D) are altered much earlier in the 
course of renal disease, when eGFR is about 60 mL/min/1.73 m2 
(onset of stage 3 chronic kidney d​isease). Thus, a normal level of 
phosphate in serum does not preclude substantial underlying 
dysregulation of phosphate homeostasis or substantial off-target 
health effects related to high levels of counterregulatory hor-
mones. Although the implications may be greatest for people 
with advanced chronic kidney disease, the health risks associ-
ated with excess dietary phosphate may be underrecognized in a 
larger segment of the Canadian population. In a study of preva-
lence estimates of chronic kidney disease in Canada, 3.1% of 
Canadians had stage 3 chronic kidney disease or worse; however, 
this number rose to 18.6% in people aged 65 years or older.14

It took almost 30  years after the recognition of the links 
between dietary sodium intake and chronic disease to adopt 
regulations that targeted food manufacturing. The first indica-
tion of recognition that Canadians should reduce their sodium 
intake was the 1982 iteration of Canada’s Food Guide. However, 
nutrition labelling for dietary sodium was not introduced by 
Health Canada until 2003 and not mandated until 2007. Subse-
quently, Hypertension Canada and the Sodium Working Group 
lobbied for dietary sodium reduction. By 2012, Health Canada 
was explicitly committed to this goal and mandated that the 
food industry reduce sodium to targeted levels by the end of 
2016. As part of this process, food additive submissions related 
to sodium reduction would be streamlined and expedited.

Will the perceived benefits of sodium reduction strategies 
simply be replaced by the harms of excessive inorganic phos-
phate exposure? A first step that would assist with the study of 
potential harms caused by excessive dietary phosphates would 
be mandatory inclusion of phosphate on food labels, and the dis-
closure of organic and inorganic phosphate amounts. Without 

this, Canada  will not be equipped to detect any potential health 
risks associated with excessive exposure to phosphates.
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