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participant, gender, age, weight, and height were recorded. It was 
confirmed with the participant that pre-experimental protocol was 
followed: no consumption of alcohol, caffeine, tobacco, or salty 
food/ beverages for at least three hours prior to beginning either 
Part 1 or Part 2 of the experiment, and no exercise within 30 min-
utes of commencement of the experiment. BP measurement proto-
col was accurately followed: participant seated comfortably with 
no distractions such as TV or conversation, feet flat on floor, back 
rested against firm surface for minimum 5 minutes, arm on table, 
cuff at level of participant’s heart and placed on bare non-dominant 
arm, 3 cm above elbow. 

Part 1 - Baseline BP and Water Control Experiment
1. Using a calibrated A & D Deluxe Connected Blood Pressure 
Cuff/Monitor (Model UA-651BLE), participant’s BP was taken 
three times, waiting one minute between each recording. These 
three recordings were averaged to obtain average baseline BP.
2. The participant was given 250 mL of room temperature tap wa-
ter to drink within one minute.
3. After 30 minutes, the participant’s BP was taken three times, 
waiting one minute between each recording. These three record-
ings were averaged to obtain average post-water BP (this BP was 
used as a baseline for Part 2).

PURPOSE
The purpose of this experiment is to determine whether consuming 
the equivalent amount of sodium in a fast food meal (3000 mg) 
causes a change in the BP of healthy adults 30 minutes after con-
sumption, compared to a control group consuming an equivalent 
volume of tap water. 

HYPOTHESES:  
i) If the experimental participants consume 250 mL of tap water, 
their systolic and diastolic BP will not increase from their baseline 
30 minutes later.
ii) If the experimental participants then consume 250 mL of a so-
dium beverage, both their systolic and diastolic BP will increase 
from their baseline 30 minutes later. 

PROCEDURE
18 healthy adult volunteer participants, 6 males and 12 females, 
between the ages of 23 and 60, were selected from among friends, 
family, former teachers, and medical professionals. Participants 
were contacted by email and telephone, and after receiving a Letter 
of Information, each provided written voluntary informed consent 
according to Youth Science Canada Ethics Guidelines. For each 
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Canadians consume an average of 3400 mg of sodium daily, far more than the recommended allowance of 2300 mg1, with 
85% of men and 60% of women aged 9 to 70 consuming over the upper recommended limit2.  90% of dietary sodium is 
consumed as sodium chloride (NaCl)3, and sodium is necessary to assist in cell function and blood volume control, however 
overconsumption is responsible for approximately 30% of all hypertension (high blood pressure) diagnosed in Canada4. 
Hypertension is well established as a major risk factor for heart disease, stroke, kidney failure, and blood vessel diseases of 
the eye and brain5. Optimal blood pressure (BP) is when the systolic BP is equal to or less than 120 mmHg and the diastolic 
BP is equal to or less than 80 mmHg. In a doctor’s office, BP is considered high when the systolic BP is equal to or above 
140 mmHg or diastolic BP is equal to or above 90 mmHg. When measured at home, BP above 135 mmHg systolic or 85 
mmHg diastolic is considered high6.

Although fast food is known to contain high levels of salt, its convenience and taste attract consumers across a broad 
spectrum. As a result, the Canadian fast food industry continues to expand each year, generating annual sales of approxi-
mately $26 billion in 20157. Appraisal of Canadian fast food nutrition charts indicates that many fast food meals (main, side, 
drink, and dessert) are well over the recommended daily sodium allowance, and sodium levels of many items in Canada are 
higher than the same items sold by the same chains in other countries8. Studies evaluating a correlation between ingestion of 
a sodium load equivalent to a fast food meal and BP changes a short time afterward in healthy adults were not found in the 
literature. Thus, this study investigates whether consuming the equivalent amount of sodium in one average fast food meal 
(3000 mg) increases the BP of healthy adults shortly after consumption. Furthermore, to isolate the sodium component from 
other ingredients in the fast food meal, a drinkable beverage containing 3000 mg of sodium was designed.
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Part 2 - Sodium Beverage Experiment  (Immediately following 
Part 1)
4. The experimental sodium beverage was prepared by mixing one 
4500 mg packet of powdered Oxo chicken or beef bouillon (710 
mg sodium) and 6026 mg salt (2290 mg sodium) or one half cube 
(5300 mg) of McCormick’s powdered vegetable bouillon (890 mg 
sodium) and 5553 mg salt (2110 mg sodium) into a cup with 250 
mL boiled tap water and stirring well. 
5. The participant was given a choice of sodium beverage (chick-
en/ beef/ vegetable) to drink within one minute.
6. After 30 minutes, the participant’s BP was taken three times, 
waiting one minute between each recording. These three record-
ings were averaged to obtain average post-sodium BP. 

STATISTICAL ANALYSIS
The mean change in BP (systolic and diastolic) between the base-
line and 30 minutes post-water intake was calculated for each par-
ticipant, and Student’s T-test was used to determine whether each 
mean change was statistically significant. The mean change in BP 
(systolic and diastolic) between the baseline (post-water intake) 
and 30 minutes post-salt intake was calculated for each participant, 
and Student’s T-test was used to determine whether each mean 
change was statistically significant. 

RESULTS
On average, when a participant consumed 250 mL of tap water, 
neither systolic nor diastolic BP changed significantly 30 minutes 
after consumption. On average, when a participant consumed the 
equivalent amount of sodium found in an average fast food meal 
(3000 mg), both systolic and diastolic BP increased significant-
ly 30 minutes after consumption (Figure 1). Using the home BP 
measurement of 135/85 as ‘high’, at baseline one participant was 
mildly hypertensive with a diastolic BP of 90. The salty beverage 
significantly increased the systolic and diastolic BP of the group 

(systolic 7.7mmHg, ± 9.2, p < 0.01) and (diastolic 3.6mmHg, ± 
4.8, p < 0.01) compared to water which had no effect (systolic 
-0.7mmHg, ± 3.9, p=NS) and (diastolic -0.6mmHg, ± 4.5, p=NS), 
(Figure 2). The magnitude of this change was sufficient to advance 
six more participants into the hypertensive category 30 minutes 
after consuming the sodium beverage.

DISCUSSION
Drinking a beverage containing 3000 mg of sodium significantly 
increased both systolic and diastolic blood pressure 30 minutes 
after consumption, while drinking the same volume of tap water 
did not significantly affect blood pressure. These findings suggest 
that the sodium content in an average fast food meal (3000 mg) 
is sufficient to increase BP in healthy adults a short time after the 
meal is consumed.

Using the home high BP monitoring standard, one third of 
participants whose BPs were in the normal range before drinking 
the sodium beverage, were in the hypertensive range afterward, 
though sustained high BP over a longer timeframe is required for 
an individual to be considered hypertensive. Why a few partici-
pants showed little or no change in BP after consuming the sodium 
beverage might be explained by determining, in future studies, 
whether they are more salt-resistant than other participants who 
may be predisposed to salt-sensitivity.

Many fast food meals contain much more than 3000 mg of 
sodium, but this amount of sodium was used in the experimen-
tal design because most people could not easily tolerate a saltier 
beverage, the flavour was acceptable, and other ingredients in the 
bouillon are present only in very small or trace amounts.  When 
a large amount of salt is disguised in food, it is more easily con-
sumed. None of the participants felt unwell during or after the so-
dium beverage part of the experiment.  

Many previous scientific studies have demonstrated that ex-
cessive dietary salt intake for long pe-
riods of time can cause hypertension, 
a major risk factor for heart disease, 
stroke, kidney failure, and blood ves-
sel diseases of the eye and brain. It is 
estimated that reducing dietary sodium 
may decrease hypertension prevalence 
by 30%.9  In 2016, about 2 million Ca-
nadians had hypertension caused by 
excess dietary sodium.10  Further, 93% 
of Canadian children aged 4 to 8 years 
are exceeding the tolerable upper in-
take sodium level, putting them at risk 
for eventual hypertension.11 Fast food 
is commonly eaten because it is conve-
nient for busy students and families and 
it is considered tasty. The flavour of the 
food is largely attributed to the sodium 
content, in the form of sodium chlo-
ride. Many people may not be aware 
that just one salty meal has the poten-
tial to increase their BP. Furthermore, Figure 1. Systolic and diastolic blood pressure changes before and after water and salt intake.
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few people even know the sodium content of various fast food 
products, and although occasional bursts of high sodium intake 
might not be harmful, habitually eating fast foods and prepared 
or packaged foods can lead to hypertension. Many perceive that a 
meal is healthy to eat if it is advertised as low sodium, yet many 
low sodium products still exceed the % DV or (% Daily Value) 
recommended by health officials (5%-15%)12.

Much of the population, particularly those who have other 
risk factors, may be at increased risk by consuming just one high-
sodium meal. Acute heart failure is an illness that hits suddenly 
and without any earlier symptoms and several risk factors, alone 
or together, increase the likelihood of heart failure. One risk fac-
tor such as high BP can be enough to trigger heart failure13, and 
literature suggests that hospitalizations for heart failure spike af-
ter major holidays14. Short-term changes in BP can also become 
chronic over time15. A persistent high-sodium diet may result in 
hypertension (‘the silent killer’) quietly damaging vessels and or-
gans for years before symptoms develop. The increased pressure 
of blood on arterial walls causes small tears that, when healed, 
cause scarring that reduces vessel compliance, limiting blood flow. 
Scarred areas also collect plaque causing vessel narrowing while 
other weakened areas enlarge and form aneurysms16.

Furthermore, in Canada, years of public awareness regarding 
dietary sodium reduction have had little effect on consumer be-
haviour. Meaningful industry self-regulation has also been mini-
mal. In 2013 Bill C-460, A Sodium Reduction Strategy for Canada 
failed in the House of Commons. The Strategy included sodium 
reduction goals for and increased accountability of fast food and 
other restaurants17. The findings in this study may be relevant to 
Canadian public policy experts who met in 2017, to evaluate the 
food industry’s efforts to meet the sodium reduction targets for 
sodium in processed foods. Only 14% of food categories met the 
targeted reduction; 48% did not make any meaningful progress to-
ward sodium reduction; and 30% lowered sodium content to levels 
similar to other foods in the same category18.

CONCLUSIONS
Among healthy adults, consumption of a high-sodium beverage 
(3000 mg sodium), equivalent to the amount of sodium in an aver-
age fast food meal, caused a significant increase in both systolic 
and diastolic BP 30 minutes after the beverage was consumed. 
In the same participant group, there was no increase in BP after 
drinking the same volume of tap water. One third of participants 
progressed from a baseline normal BP to a high BP 30 minutes 
after drinking the sodium beverage, suggesting that the sodium 
content in an average fast food meal is sufficient to elevate BP in 
healthy adults. These results could provide useful information to a 
physician evaluating a patient with a typically normal BP who may 
have an elevated BP in the office setting, prompting the physician 
to consider asking the patient about consumption of a high sodium 
meal just prior to the appointment. Furthermore, these findings 
may be useful to those potentially at risk of acute heart failure due 
to sudden surges in BP, including transient increases due to con-
sumption of meals high in sodium.

Canadians of all ages consume too much sodium. More robust 
efforts on the part of government and the food industry are needed 
to reduce sodium in processed, packaged, and fast food in Canada, 
to fully address the high rates of chronic disease in our communi-
ties.
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