
Vitamin D: Sunshine for My Spine

Vitamin D (calciferol), also known as the “sunshine vitamin”, is necessary for maintaining proper bones by regulating
calcium and phosphorus levels within the body. When calcium levels are low, vitamin D acts as a hormone, signaling
for more calcium to be absorbed and less to be excreted. In fact by normal definition, vitamin D is really a hormone
and not  a “true” vitamin because it  can be acquired naturally  with  sun exposure.  When sun exposure is  limited
however, vitamin D is considered a vitamin because it must be met through food sources. 

                                                                                                              
Sun Exposure: Sunlight is responsible for providing most people with some of
their vitamin D requirements. UV light converts compounds found in the skin to a
form of vitamin D that is absorbed into the body and sent to the liver and kidneys
to become activated or stored in fat tissue. When sunlight exposure is limited and
in certain disease conditions, vitamin D must be taken in through the diet. 

Current Recommended Intakes
Currently  there  is  not  enough  scientific
evidence to establish an RDA for vitamin D.
An Adequate Intake (AI), which is the amount
that  appears  to  meet  or  exceed  nutritional
adequacy  in  a  given  life  stage  or  gender
group,  has  been  developed.  The  AI’s  are
amounts  needed  from food sources and do
not include what the sun provides. The tolerable Upper Limit (UL) has been set
at 1000 IU/day. UL is the amount that is assumed to pose little to no risk if taken
daily. Sometimes labels will have vitamin D in micrograms (ug) instead of IU’s.
To convert, 1 ug = 40 IU’s. Example: 5 ug = 200 IU of vitamin D. 
Dietary Sources: With the exception of fatty fish, very few food sources contain
vitamin  D.  In  the  US,  most  people  receive  vitamin  D  through  fortified  food
products such as milk and breakfast cereals. 

Atlantic Herring (3.5 oz) = 1,600 IU
Cod Liver Oil (1 teaspoon) = 450 IU
Salmon, cooked (4 oz) = 411 IU
Mackerel, cooked (4 oz) = 394 IU
Light canned tuna in oil (3 oz) = 200 IU

Silk soymilk (1 cup) = 120 IU

Fortified Minute Maid OJ (1 cup) = 100 IU
Fortified milk (1 cup) = 100

Total cereal (3/4 cup) = 40 IU
Large egg (1 whole) = 20 IU
Swiss cheese (1 oz) = 13 IU
Butter (1 tablespoon) = 8 IU

Source: USDA Nutrient Database for Standard Reference and Manufacturers

Do Older Adults Need More Than 600 IU/day?
Evidence suggests that the current recommended intakes for individuals 65 and
older are too low. Recent  well  controlled,  randomized trials  have shown that
individuals with low vitamin D status who consumed 800 IU of vitamin D/day,
with  adequate  calcium  intakes,  were  30%-50%  less  likely  to  suffer  from
fractures  associated with  osteoporosis.  The benefits  of  reduced fracture risk
have not been demonstrated with intakes below 800 IU. This recommendation
of 800 IU/day has been supported by the Osteoporosis Society of Canada, and
is being considered for revision by the Institute of Medicine in the US. It is not
known  if  vitamin  D  intakes  above  800  IU/day  in  older  adults  will  provide
additional benefits.  

Do I Need A Supplement?
It  is recommended that individuals 50 years or older should supplement with
vitamin D.  If  you  are going  to supplement,  it  is  best  to  consume a calcium
supplement that contains vitamin D, which will enhance absorption of calcium.
There  are  two  forms  of  vitamin  D  used  in  supplements:  Vitamin  D3

(cholecalciferol)  found in animal sources such as cod liver oil  and vitamin D2

(ergocalciferol) from plant sources. D3 has been shown to be more effective at
raising vitamin D levels in the blood than D2.  D2 is also more susceptible to
degradation and may not be as readily absorbed. Although most supplements
contain D2, this may only be a concern for vegetarians who avoid the sun.

Factors Affecting Vitamin D Status

• Clothing,  window  glass,  clouds,
shade, smog decrease UV rays

• Sunscreen with SPF of 8 or more
prevents vitamin D synthesis.

• Higher latitudes and time of day
and year. In Boston, researchers
found that UV rays are not strong
enough to  synthesize vitamin D
from  November  to  February.
Vitamin  D  synthesis  is  highest
during the summer months, with
best  exposure  between  7  am-5
pm  EST.  Best  exposure  during
spring  and  fall  months  occurs
between 9 am-3 pm EST.

• Dark  skin  with  high  melanin
content needs to be exposed to
sun longer.

• Age (over 65) is associated with
a fourfold decrease in vitamin D
conversion compared to younger
adults.  Older  people  are  also
more apt to stay inside. 

• Malabsorptive  and  kidney
problems affect vitamin D status
negatively.

Vitamin D Deficiency

• Children develop rickets

• Older  people lose  bone mineral
content  leading  to  osteomalacia
and osteoporosis

Vitamin D Toxicity

• Not  caused  by  sunlight  or  food
intake. Mostly from supplements.

• Calcium  deposits  in  soft  tissue
can  occur  with  chronic  intakes
above the UL

How To Get Enough Vitamin D

• 10-15  minutes  of  sun  exposure
at  least  2x/week on face,  arms,
back,  and  hands  without
sunscreen  is  adequate  during
summer months in Boston

• Older individuals and those who
get  little  sun  exposure  need  to
include good food sources and a
supplement in their diet

Adults
AI

(IU/day)
UL

(IU/day)

18-50 200 2000 

50-70 400 2000 

 > 70 600 2000 
Source: National Institute of Medicine,
National Research Council



References

American Dietetic Association; Dietitians of Canada. (2003). Position of the American Dietetic Association and
Dietitians of Canada: vegetarian diets. Canadian Journal of Dietetic Practice and Research, 64, 62-81.

Chapuy, M. C., Arlot, M. E., Duboeuf, F., Brun, J., Crouzet, B., Arnaud, S., Delmas, P. D., & Meunier, P. J. (1992).
Vitamin D3 and calcium to prevent hip fractures in elderly women. New England Journal of Medicine, 327, 1637-
1642. 

Chapuy, M. C., Pamphile, R., Paris, E., Kempf, C., Schlichting, M., Arnaud, S., Garnere, P., & Meunier, P. J.
(2002). Combined calcium and vitamin D3 supplementation in elderly women: confirmation of reversal of secondary
hyperparathyroidism and hip fracture risk: the Decalyos II study. Osteoporosis International, 13, 257-264.

Dawson-Hughes, B., Harris, S. S., Krall, E. A., & Dallal, G. E. (1997). Effect of calcium and vitamin D
supplementation on bone density in men and women 65 years of age or older. New England Journal of Medicine,
337, 670-676.

Dawson-Hughes, B., Harris, S. S., Krall, E. A., Dallal, G. E., Falconer, G., & Green, C. L. (1995). Rates of bone loss
in postmenopausal women randomly assigned to one of two dosages of vitamin D. American Journal of Clinical
Nutrition, 61, 1140-1145.

DeLuca, H.F., & Zierold, C. (1998). Mechanisms and functions of vitamin D. Nutrition Reviews, 56, S4-S10.

Holick, M. F. (2002). Vitamin D: the underappreciated D-lightful hormone that is important for skeletal and cellular
health. Current Opinion in Endocrinology and Diabetes, 9, 87-98.

Lips, P., Graafmans, W. C., Ooms, M. E., Bezemer, P. D., & Bouter, L. M. (1996). Vitamin D supplementation and
fracture incidence in elderly persons. A randomized, placebo-controlled clinical trial. Annals of Internal Medicine,
124, 400-406.

Meyer, H. E., Smedshaug, G. B., Kvaavik, E., Falch, J. A., Tverdal, A., & Pedersen, J. I. (2002). Can vitamin D
supplementation reduce the risk of fracture in the elderly? A randomized controlled trial. Journal of Bone and
Mineral Research, 17, 709-715.

Reid, I. R. (1996). Therapy of osteoporosis: Calcium, vitamin D, and exercise. American Journal of Medical
Science, 312, 278-286.

Standing Committee on the Scientific Evaluation of Dietary Reference Intakes. Dietary Reference Intakes: Calcium,
Phosphorus, Magnesium, Vitamin D, and Fluoride. National Academy Press, 1997.

Trang, H. M., Cole, D. E., Rubin, L. A., Pierratos, A., Siu, S., & Vieth, R. (1998). Evidence that vitamin D-3
increases serum 25-hydroxyvitamin D more efficiently than does vitamin D-2. American Journal of Clinical Nutrition,
68, 854-858.

Vieth, R. (2004). Why the optimal requirement for Vitamin D3 is probably much higher than what is officially
recommended for adults. Journal of Steroid Biochemistry and Molecular Biology, 89-90, 575-579.


