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Introduction
Recent scientific evidence suggests that diet in
general and specific dietary component(s) are
important modifiable factors in reducing the risk
of chronic diseases, such as osteoporosis, some
cancers and cardiovascular diseases (CVD). 

The Canadian public are always advised, and
rightfully so, to follow Canada’s Food Guide to
Healthy Eating.  However, a large proportion of the
general population is not following such dietary
recommendations or guidelines.  Canadian
surveys 1, 2 indicate that most people eat less than
five servings of fruits and vegetables daily, and
only about one-third of Canadians reported eating
fruits and vegetables five to ten times per day.

Optimizing the diet of Canadians will have a
major impact in reducing the risk of chronic
diseases. There is not necessarily a different diet
for different diseases, but patterns of eating that
include whole grains, plant oils (olive, canola,
corn and sunflower) and generous consumption
of fruit and vegetables are important. Furthermore,
some dietary inadequacies can be corrected with
vitamins and minerals, such as calcium, folic acid,
vitamin E and selenium among others. There is
compelling evidence that complementing the
diet with several micronutrients will optimize
dietary intake for most people. It is not surprising
that many notable scientists are advocating the
use of a multivitamin for most of the population3,4.
This approach is expected to have a health
economic savings effect by reducing the cost
burden associated with several chronic diseases.
Improving the quality of life of most individuals
is an additional benefit. This report is an
overview of how optimum nutrition can reduce
the risk of selected chronic conditions with
special emphasis on health economic savings. 

Calcium
The role of optimum intake of calcium for bone
health and for reducing the risk of osteoporosis
is well established. Five percent of all falls among
the elderly result in a fracture, with the hip being
the third most frequently fractured bone 5. In
Canada, for example, there are about 24,000 hip
fractures annually.  The cost of hip fractures in
Canada, which includes hospital care, long term
care and re-hospitalization, is estimated at about
$650 million6.  If half the number of fractures
could be prevented, among those 65 years and
older, by consuming adequate calcium intake
through dietary and/or calcium supplements, the
Canadian health care system would save about
$300 million each year. In Canada, a representative
range of over-the-counter calcium products
providing 1,200 mg of elemental calcium daily
cost between 20 and 50 cents daily.

Furthermore, there is recent and strong evidence
that adequate calcium intake is beneficial for
weight control.  The economic burden of obesity

was estimated to be over $1.8 billion, or 2.4% of
the total health care expenditures for all diseases
in Canada in 1997.  The three largest contributors
to the cost of obesity were hypertension, type II
diabetes and coronary artery disease (or CAD) 7.
Low calcium diets may accelerate weight gain
and fat accumulation, whereas high calcium
diets may prevent fat gain.  During a weight loss
regimen, calcium intake may increase 
thermogenesis and accelerate fat breakdown8,9.  

Folic acid
The benefit of periconceptional use of folic acid
in reducing the risk of neural tube defects (NTDs)
is well established 10. Also, it appears other birth
defects could be reduced with adequate folic
acid intake 11-13. It is generally estimated that 
50-70% of NTDs could be prevented through
adequate folic acid intake prior to conception
and during pregnancy. 

Hyperhomocysteinemia has been identified as a
new risk factor that may account for up to 10% of
CAD 14.  Hyperhomocysteinemia is reduced to
normal levels with adequate intakes of folic acid
in particular, and sometimes with amounts which
are not normally achieved by dietary means for
some individuals 15.

In Canada, flour and pasta have recently been
fortified with folic acid for the prevention of
neural tube defects. Fortification is estimated to
increase the dietary consumption of folic acid by
an extra 100 µg, and this increase is expected to
contribute to the prevention of heart disease as
well 16.  In addition, almost all multivitamin and
mineral supplements contain between 400 µg
and 700 µg of folic acid.  Also, a 1 mg folic acid
tablet is readily available in Canada at a cost of
about six cents per day or about $22 per year.  

One in twenty Canadians reported having heart
disease in 1994-5, and more than 70,000 die each
year 17. Chan et al. 18 calculated that the total cost
of CVD in Canada was approximately $14 to $20
billion in 1994.  Using data from Statistics
Canada 19, food fortification and folate supple-
mentation could prevent up to 5,700 deaths due
to CAD yearly, and the total costs of CVD in
Canada could be reduced by more than 1 billion
dollars.

Long-term supplementation with folic acid may
also be useful in protecting against cancer.
Giovannucci and colleagues analyzed total, 
supplementary, and dietary intake of folate in
relation to colon cancer risk in the Nurses’
Health Study 20.  After 15 years of multivitamin
(containing folic acid) use, the risk for colon
cancer was significantly lower among women 
(RR = 0.25; 95% CI= 0.13 – 0.51). Folic acid was
recently reported to be beneficial in reducing the
risk of breast cancer.  This was particular among
women who consumed a moderate amount of

alcohol, which is a behavior associated with a
higher risk for breast cancer 21. There is also
growing evidence that higher intake of folic acid
is associated with lowering the risk of dementia
and Alzheimer’s disease 22, 23. 

Vitamin E  
The average intake of vitamin E from dietary
sources is less than 15 IU per day for men and
less than 10 IU per day for women. These levels
are modest compared to the protective levels of
intake (100 IU–200 IU), which were associated
with a reduction in the risk of CVD 24,25. 

Vitamin E may prevent atherosclerosis via its
antioxidant effects and its inhibitory effects upon
smooth muscle proliferation and platelet adhesion.
However, a review of recent clinical trials did not
demonstrate that vitamin E supplementation
had a protective effect against coronary heart
disease (CHD) among individuals with a history
of heart disease or at an increased risk of heart
disease 26. This is inconsistent with the findings
from a number of large cohort studies in men
and women and some clinical trials 24,25,27. In two
large cohort studies, vitamin E supplementation
of at least 100 IU per day for two or more years
was shown to reduce heart disease related
outcomes by 37% in men and 41% in women 24,25.
In the CHAOS clinical trial 27, treatment with
alpha-tocopherol of 400 to 800 IU/day 
significantly reduced the risk of cardiovascular
death and non-fatal myocardial infarction (MI).  

Multivitamins generally contain about 30 IU of
vitamin E, although some multivitamins contain
up to 200 IU.  Single vitamin E supplements
range from 200 to 1,000 IU per capsule. In Canada,
a single 400 IU natural vitamin E supplement
costs about 10 cents per capsule, but synthetic
vitamin E is considerably cheaper.

If the conclusion drawn by Bendich that 
approximately $5 billion of annual U.S. hospital
charges could have been avoided, if the 
65.5 million Americans over age 50 in 1992 had
taken at least 100 IU of supplemental vitamin E
daily 28, then in Canada, substantial health care
savings would also be expected from vitamin E
supplementation.

A recent clinical trial from Finland demonstrated
that 50 IU of vitamin E was associated with 
significant reduction in the incidence as well 
as the mortality from prostate cancer 29.  Also,
vitamin E supplementation was associated with
better immune responses and hence expectedly
less infections among seniors 30.

Selenium 
In 1996, a landmark study 31 was published
demonstrating that supplementation with 200 µg
of selenium reduced cancer risk, particularly
prostate, colorectal and lung cancer.
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Other research 32 supported the hypothesis that
supplemental selenium may reduce the risk of
prostate cancer. 

Most multivitamin and mineral formulations
contain about 25 µg selenium and single 
supplements ranging from 50 µg to 200 µg are
also available.

Other Nutrients  
Vitamin B12 therapy improved some types of
metabolic or neurologic abnormalities, and 
significantly low plasma thiamine has been
detected in patients with senile dementia of the
Alzheimer type (SDAT), compared to patients
without SDAT 33,34.  In the Nun Study, autopsy
results showed that low serum folate levels 
were strongly associated with atrophy of the
cerebral cortex 23.

Cognitive function was poorest in people aged
65 or over who had the lowest vitamin C status.
And cognitive impairment was associated with
increased mortality, particularly from ischemic
stroke.  Therefore, high vitamin C intakes might
protect against both cognitive impairment and
cerebrovascular disease 35, 36.  In a recent report
from the Nurses’ Health Study, women users of
vitamin C supplements had a 28% reduction in
risk of CHD, whereas in women obtaining
vitamin C from dietary sources alone, there was
no relationship between vitamin C and CHD 37.

Micronutrients such as vitamin C, zinc and
vitamin E are being studied to determine their
impact on eye diseases.  Vitamin C may also
decrease the incidence of cataracts among older
individuals.  The intake of vitamin C supplements
for 10 or more years was associated with a 
substantial reduction in risk of cataracts 38. Also,
the protective effect of phytochemicals against
macular degeneration is being studied.  Lutein 
is one such substance.

Conclusion 
There is little doubt that optimum nutrition is
associated with lowering the risk of several
diseases and improving the quality of life of

Canadians. One should always strive to follow
Canada’s Food Guide for Healthy Eating,
however, many medical and nutritional authorities
are arguing that it might be prudent to 
complement the diet with a daily multivitamin 
as a nutritional insurance.  A multivitamin 
supplement costs about 11 cents per day in
Canada, and a year’s supply of a national brand
of a multivitamin and mineral supplement would
cost less than $45. 

Some individuals might also consider taking
single supplements of micronutrients such as
calcium, vitamins C and E, or selenium. When
supplementation is combined with increased
physical activity, abstaining from smoking, 
maintaining a normal body weight, and eating 
a healthy diet, this would translate into several
millions of dollars in savings for the health care
system, but most importantly, Canadians can
expect to enjoy better quality of life and health.
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Table 1. Vitamins, minerals and their potential health benefits.

Micronutrients Disease or Condition

Calcium Osteoporosis
Weight control

Folic acid Neural tube defects
Heart disease 
Cancer (colon, breast)
Cognitive function

Vitamin E Heart disease
Cancer (prostate)
Immunity
Eye disease

Selenium Cancer (prostate, colorectal, lung)

Vitamin B12 Cognitive function
Heart disease

Vitamin C Cognitive function
Heart disease
Eye disease


