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Vitamin D: Deficiency, Relevant Health
Issues and Major Sources

Vitamin D is an important nutrient that helps keep bones
healthy and allows muscles and nerves to work properly.
Vitamin D also supports immune system function and is
involved in a variety of cells within our body. Vitamin D
can be sourced through foods and supplements, as well
as sun exposure [1]. Inadequate intake or deficiency of
vitamin D can be a risk factor for chronic diseases such
as cardiovascular disease, cancer, and osteoporosis [2-6].
Researchers have focused on the role and function of
vitamin D in the context of obesity, the prevention of
cancer, hypertension, and type II diabetes.

How Common is Vitamin D
Deficiency in the United States?

Vitamin D status in the body can be assessed by
measuring blood levels of 25-hydroxy vitamin D. In
2019, Herrick, et al. [7] found that about 75% of the
population in 2011-2014 had sufficient serum 25-
hydroxy vitamin D levels. However, about 20% of the
population were at risk of inadequacy, and another 5%
were at risk of deficiency.

Although there is still considerable discussion of the
appropriate serum 25-hydroxy vitamin D level, a
committee of the Institute of Medicine (IOM) concluded
that individuals with blood serum levels of:

» <30 nmol/L (12 ng/mL) = deficient;
» 30to<50nmol/L (12 and 20 ng/mL) = possibly
deficient or at risk of deficiency;
» > 50 nmol/L (20 ng/mL) = sufficient vitamin D
levels;
» (50 nmol/L is the level that covers the needs of
97.5% of the population); and
» >125 nmol/L (50 ng/mL) = potential adverse effects
to high levels.
Vitamin D deficiency can vary based on several factors,
such as race, age, and sunscreen use, because of
differences in both the need and ability to produce or
absorb it [8].
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What are the Causes and
Symptoms of Vitamin D
Deficiency?

Vitamin D deficiency is commonly caused by the
following reasons [9]

» Insufficient dietary vitamin D intake;

» Inadequate sun exposure;

» Inability of kidney and liver to produce active
vitamin D;

» Interference of some drugs with vitamin D
absorption.

Symptoms in individuals suffering from vitamin D

deficiency might go unnoticed in the initial stages. In

adults, vitamin D deficiency can lead to osteomalacia

(weak bones).

The following signs and symptoms can indicate
inadequate vitamin D levels [10].

Bone & joint pain (especially in your back);

Muscle cramps & muscle weakness;

Fatigue;

Fragility fractures may result from chronic vitamin D
deficiency.
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In children, symptoms of vitamin D deficiency include
irritability, lethargy, developmental delays and bone
changes or fractures.

How does Vitamin D Affect Health?

Bone health — Vitamin D plays a critical role in building
and maintaining strong bones. It aids in the absorption of
calcium, another critical nutrient, and a key component
of bones. People who do not get enough vitamin D may
develop bone deformities. In children, this condition is
known as rickets, while adults may develop osteomalacia
[2]. Osteoporosis is most often associated with
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insufficient calcium intake, but inadequate vitamin D
intake also contributes to osteoporosis. Long-term
calcium and vitamin D insufficiency are likely to cause
osteoporosis.

Cancer — Research indicates that higher vitamin D levels may
be linked to lower risk of colorectal cancer. However, the role
of vitamin D in other types of cancers such as breast, prostate,
and pancreatic cancers remains unclear [5]. Due to a lack of
conclusive data, the National Cancer Institute does not
presently recommend using vitamin D to reduce cancer risk.
Because sun exposure has been linked to increased risk of skin
cancer, the [OM did not integrate recommendations regarding
sun exposure with dietary recommendations for vitamin D [1].

Other health conditions — A growing body of studies
suggests that vitamin D deficiency might be associated with
several diseases and health conditions including diabetes,
hypertension, and rheumatoid arthritis [8]. For example, obese
individuals tend to have lower levels of vitamin D. Being fat-
soluble, vitamin D may become sequestered in adipose tissue
and be unavailable for use by the body [3]. Recent findings
also suggest that vitamin D deficiency may be linked to heart
disease. A higher intake of vitamin D was associated with a
lower risk of cardiovascular disease in men, but not in women
[4]. Most evidence comes from laboratory, animal and
observational studies. Except the relationship between vitamin
D and bone health, other relationships have not been supported
by studies.

How Much Vitamin D do You
Need?

The amount of vitamin D that people need each day
varies depending on age, lifestyle, and certain health
conditions (table 1). The current daily recommended
amounts of vitamin D for healthy individuals are
provided in international units (IU) or micrograms (mcg).

Dietary sources and vitamin D supplements can meet the
daily requirement though dietary sources are more
commonly preferred. Increasing intake of vitamin D-

fortified foods such as milk and orange juice, and
increasing fatty fish consumption are common ways to
meet vitamin D requirements.

There is evidence that older adults’ skin is less efficient
at producing vitamin D and that the kidneys are less
efficient at converting vitamin D to its active form. Thus,
the recommended intake of vitamin D is increased for
older adults to 800 IU [11].

What are Some Major Sources of
Vitamin D?

Sun exposure — Vitamin D is sometimes called the
“sunshine vitamin” because the body can make some
vitamin D when the skin is exposed to direct sunlight.
Most people meet some of their vitamin D needs through
sun exposure [8]. Not everyone can make enough vitamin
D from sunlight alone, however. Factors such as
geographic location, time of day, season, sunscreen use,
and skin pigmentation may affect how much vitamin D a
person synthesizes. For example, exposure to direct
sunlight between 10 am and 3 pm is more likely to result
in an adequate synthesis of vitamin D [12]. Exposure to
sunlight through a window does not result in production
of vitamin D.

Some experts suggest that depending on the time of day,
season, latitude and skin pigmentation, exposure of arms
and legs to sunlight for 5 to 30 minutes twice a week
without sunscreen may be sufficient to maintain adequate
vitamin D status [6]. However, it is advisable to limit
skin exposure to sunlight due to skin cancer risk. Adults,
especially older adults with darker skin pigmentation or
ethnic minorities are at higher risk for skin cancer.
Greater amounts of melanin (a dark brown to black
pigment occurring in the hair, skin, and iris of the eye) in
the skin may result in decreased ability of the skin to
synthesize vitamin D through exposure to sunlight [13].

Table 1. Recommended Dietary Allowance (RDA) of vitamin D

Recommended Dietary Allowances

400 IU (10 mcg)
600 IU (15 mcg)
600 IU (15 mcg)
600 TU* (15 mcg)
800 IU (20 mcg)

Age

Birth to 12 months
Children 1 to13 years old
Teens 14 tol8 years old
Adults 19 to 70 years old
Adults 71 years and older

*Same for pregnant and breastfeeding women
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A recent literature review shows that ethnic minorities
who emigrated from developing to developed countries
had significantly higher rates of vitamin D insufficiency
than their white counterparts. High levels of vitamin D
insufficiency and deficiency have been reported in
Hispanic, African American and Asian migrants in the
United States [14, 15].

Dietary Sources — There are just a few natural sources of
vitamin D in food. These include oily fish like herring,
tuna, and salmon, egg yolk, beef liver, and some
mushrooms (Table 2). Some commonly eaten foods are
fortified with vitamin D and are good sources of the
nutrient. These include vitamin D fortified milk and
soymilk, fortified orange juice, and fortified breakfast
cereals.

Supplements — Vitamin D is also available as a
supplement and may be found in two forms: vitamin-D,
and D3 Multivitamins typically contain 400 IU of
vitamin D. Several manufacturers provide a vitamin D,
or vitamin Dj supplement as either 400 or 1000 IU.
Although both forms increase vitamin D levels in the
blood, some recent evidence suggests that taking vitamin
D; as a supplement may be more effective at improving
vitamin D status [11]. As with all supplements, any
individual should consult a healthcare professional
before supplementing with vitamin D.

Can You Get Too Much Vitamin D?

Like many other nutrients, too much vitamin D can be
harmful to your health. Excessive vitamin D intake may
cause elevated calcium levels, leading to kidney
problems and other complications. Vitamin D toxicity is

Table 2. Natural and fortified food sources of vitamin D

usually related to the overuse of supplements, not to
vitamin D obtained from food sources or synthesized by
sunlight [16].

Summary

The prevalence of vitamin D deficiency has remained
high, with 20% at risk of inadequacy and 5% at risk of
deficiency since 2003. The role of vitamin D in the
context of obesity, type II diabetes, heart diseases, and
cancer, is still not clearly proved. However, an increasing
body of studies provides evidence of vitamin D affecting
health in general.

If you are at risk or already experiencing the signs of vitamin
D deficiency, make sure to talk to your doctor and get a
regular blood test for 25-hydroxyvitamin D during your
routine physical examination. If needed, take vitamin D
supplement after consulting with your physician and
practice sensible sun exposure.
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