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Vitamins: Some data 
and interactions
Abstract
Too often, people are unaware of possible ramifications of vitamin interac-
tions. They believe vitamins are innocuous and may not even inform medical 
professionals of their use. This creates a unique and important role for dental 
health-care providers because of the regularity with which many people see 
dental professionals. When clinicians ask poignant and thoughtful questions, 
they can uncover information that may affect not only the dental health of 
their patients, but also their medical health. Looking at patients holistically 
includes not only dental and medical histories, and cognitive and physical 
notations, but also a list of supplementations ingested. This information 
gives the clinician a clearer understanding of the full scope of care required 
for patients and will influence recommendations and treatment planning.

Educational Objectives
At the conclusion of this educational activity, participants will be able to
• identify water-soluble and fat-soluble vitamins;
• link the lack of vitamins to disease conditions;
• assess the functions of vitamins;
• alert to some contraindications of medicines and vitamins; and
• learn about common foods that contain vitamins.
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Introduction
We know that vitamins and minerals are 
vital. Vitamin C deficiencies can lead to 
scurvy, characterized by bleeding gums, 
loss of teeth, and listlessness. Blindness 
can result from lack of vitamin A. People 
can suffer from rickets, a condition where 
lack of vitamin D can produce weak, soft, 
and deformed bones.1 These conditions are 
still common in certain parts of the world.

The human body cannot produce suf-
ficient amounts of vitamins on its own. 
Unlike other species, such as dogs (which 
can generate vitamin C), a human’s body 
cannot form vitamin C, although it may 
store it for a few days. The best practice is 
to get vitamin C daily from food. Although 
the human body, if exposed to sunlight, can 
synthesize vitamin D, most people need 
supplementation, particularly in northern 
climates in the winter. The human body is 
able to save some vitamins and release them 
slowly over time. “It’s possible to consume 
them every now and again, perhaps in doses 
weeks or months apart rather than daily 
and still get your fill. Your body squirrels 
away the excess and doles it out gradually 
to meet your needs.”1

Vitamins are organic carbon-contain-
ing compounds that are needed in varying 
quantities by the body for optimum func-
tioning. These smallest of molecules ward 
off diseases, promote health, and aid in opti-
mum metabolism. There are 13 vitamins 
essential to human health, classified into 
two categories: water-soluble or fat-soluble.

The 13 essential vitamins that human 
bodies require are A, C, D, E, K, and the B 
vitamins: thiamine (B1), riboflavin (B2), nia-
cin (B3), pantothenic acid (B5), pyridoxine 
(B6), biotin (B7), folate (B9), and cobala-
min (B12).2

Fat-soluble and 
water-soluble vitamins
The fat-soluble vitamins, A, D, E, and K, are 
absorbed through the intestinal tract with 
the help of lipids or fats. These are the vita-
mins that can stay in the body as reserves 
for days and sometimes months. These fat-
soluble vitamins are stored in fatty tissue 
and the liver.

Water-soluble vitamins, on the other 
hand, are excreted in the urine and cannot 

stay in the body for more than a couple of 
days (with the exception of vitamin B12). 
People need regular replenishment of these 
essential compounds for optimum health. 
They include the B-complex vitamins and 
vitamin C. Water-soluble vitamins are 
packed into the watery portions of foods that 
are consumed. As food is digested, water-sol-
uble vitamins are absorbed directly into the 
bloodstream. The same absorption applies 
as a supplement dissolves.

Because the human body consists of 
about 60% water, many of the water-solu-
ble vitamins circulate easily throughout the 
body. The kidneys regulate levels of water-
soluble vitamins. If too much of one vita-
min is released, the kidneys will divert the 
excess to the urinary tract to be excreted. 
However, vitamin B12, even though a water 
soluble vitamin, can be stored in the liver. 
There is probably several years’ supply of 
vitamin B12 in the liver of people who eat 
meat regularly.1 Generally, though, water-
soluble vitamins should be replenished 
every few days.

Be aware that there is a small risk that 
consuming large amounts of some of these 
micronutrients through supplements may 
be harmful. For example, very high doses of 
B6—many times the recommended amount 
of 1.3 mg per day for adults—can damage 
nerves, causing numbness and muscle 
weakness.1

Although it is not the role of dental pro-
fessionals to advise patients on vitamins, 
hygienists and dentists can alert patients 
to seek medical advice or they may consult 
intraprofessionally for information on best 
practices. Learning of possible contrain-
dications or recognizing patients who are 
considered at risk may prevent adverse reac-
tions or even potentially death.3

This article, although not complete in 
its information, will give dental health-care 
providers some understanding and knowl-
edge of vitamins, along with some contra-
indications and reactions.

The use of vitamins
Vitamins and supplements are marketed 
extensively across the world with US retail 
sales climbing to 36 billion dollars in 2017 
and rising. Multivitamins are the most 
lucrative in sales for supplement companies, 

followed by vitamins D and C.4 Obviously, 
huge numbers of people are ingesting vita-
mins and minerals. According to results of 
the National Health and Nutrition Examina-
tion Survey, 52% of adults take dietary sup-
plements.3 People hope to promote health 
by supplying their bodies with much needed 
nutrition that may (or may not) be missing 
from their diets. Vitamin supplementation 
is common and is regulated by the FDA.5

Risk factors
There are a number of risk factors that can 
have a bearing on the outcomes of both sup-
plements and medication. These include 
patients taking multiple medications and/
or supplements, inadequate liver or kidney 
function, old age, and narrow therapeutic 
indexes.4 Certain dietary supplements can 
change absorption, metabolism, or excre-
tion of a medication and therefore affect 
its potency. Patients may be getting either 
too much or too little of a medication they 
need, and those with the above risk fac-
tors should be targeted for interventions 
to prevent drug interactions with vitamins 
and minerals.

Effects of the major vitamins
VITAMIN A

Vitamin A is a fat-soluble vitamin that is 
important for vision, bone growth, cell dif-
ferentiation, and the immune system. Found 
in common foods such as yellow-orange 
fruits, dark green leafy vegetables, and 
liver, deficiencies often result in problems 
with eyesight. Additionally, inflammation 
caused by celiac disease and Crohn’s dis-
ease can be exacerbated with deficiencies. 
People with pancreatic disorders may also 
experience malabsorption of vitamin A.6

Toxicity may arise when taking vitamin 
A while also ingesting retinoids. These med-
ications, used to treat acne and psoriasis 
(Accutane and Soriatane respectively) are 
similar in composition to vitamin A and 
may result in toxicity. Symptoms of too 
much vitamin A include nausea, confusion, 
vomiting, sluggishness, blurred vision, and 
poor muscle coordination.3

VITAMIN B1—THIAMINE

Found in common foods such as grains, nuts, 
and meats, thiamine is important in helping 
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to break down carbohydrates in foods. Addi-
tionally, it is important for maintaining the 
central nervous system. Deficiencies in the 
developed world are often associated with 
alcoholism. Alcohol, a depressant, acts on the 
central nervous system, while any remain-
ing vitamin B1 is flushed away through the 
diuretic properties of the alcoholic beverage. 
This combination can lead to vitamin B1 
deficiency, characterized by severe weight 
loss, weakness, emotional disturbances, and 
memory loss.7

VITAMIN B2—RIBOFLAVIN

Like all of the B vitamins, riboflavin plays 
a role in energy production in the body. 
Flushed out of the body daily, it needs to 
be replenished through foods such as eggs, 
nuts, dairy products, meats, leafy green 
vegetables, and other common foods. Vita-
min B2 is needed for growth of skin, blood 
cells, and vital organs and is also associated 
with eye health. The United States National 
Library of Medicine reports that eating a 
diet rich in riboflavin can lower the risk of 
developing cataracts. Taking supplements 
containing riboflavin and niacin may also 
be helpful in preventing cataracts. Defi-
ciencies are rare; however, elderly people 
and alcoholics may be deficient.8

VITAMIN B3—NIACIN

Vitamin B3 is an essential vitamin required 
for processing fat in the body, lowering cho-
lesterol levels, and regulating blood sugar 
levels. Foods high in niacin include fish, 
chicken, turkey, pork, beef, mushrooms, 
brown rice, peanuts, avocados, and green 
peas. A deficiency of niacin leads to pel-
lagra, a condition characterized by diar-
rhea, dermatitis, dementia, inflammation 
of the mouth, amnesia, delirium, and if left 
untreated, death. It is a water-soluble vita-
min that is well regulated by the body; thus, 
overdose is rare, yet it does occur.8 Patients 
with high cholesterol may try to self-treat 
their condition with a niacin supplement 
while taking common prescription medi-
cations (statins) to do the same. This may 
increase the risk of skeletal muscle break-
down (myopathies or rhabdomyolysis).3

Overdose of niacin has been linked with 
liver damage as well as hypotension, and it 

might activate a peptic ulcer. It might also 
worsen allergies and symptoms of certain 
thyroid disorders. It can also interfere with 
glucose, so patients with diabetes need to 
be advised to seek their physicians’ advice. 
Those with complex forms of arthritis 
should use niacin with caution. Too much 
niacin may cause an excess of uric acid in 
the blood (hyperuricemia), putting patients 
at risk of gout.3

VITAMIN B5—PANTOTHENIC ACID

No problems have been found to be associ-
ated with a lack of vitamin B5 alone; how-
ever, when someone is deficient in any of 
the vitamin B complex vitamins, they are 
often deficient in others. Found in peas, 
beans (except green beans), lean meats, 
and fish, little pantothenic acid is lost by 
cooking.9 Its main function is for growth 
and health. There have been claims that 
pantothenic acid may increase mental func-
tion, aiding with skin problems, preventing 
gray hair and arthritis, and helping to opti-
mize breathing.3

VITAMIN B6—PYRIDOXINE

Unlike the fat-soluble vitamin A, the water-
soluble B vitamins (with the exception of 
vitamin B12) are not stored in the body. 
Vitamin B6 (pyridoxine) is recommended to 
treat some types of anemia, and it is impor-
tant for normal brain development. Also, it 
helps keep the nervous system and immune 
system healthy.10

Regular consumption of foods such 
as poultry, fish, potatoes, chickpeas, and 
bananas will guard against deficiencies. 
People who have kidney disease or condi-
tions that prevent the small intestine from 
absorbing nutrients from foods (malabsorp-
tion syndromes) are more likely to be vita-
min B6 deficient. Certain genetic diseases 
and some epilepsy medications also can 
lead to deficiency. Vitamin B6 deficiency 
is usually coupled with deficiency in other 
B vitamins, such as folate (vitamin B9) and 
cobalamin (vitamin B12). Although rare, an 
excess of vitamin B6 can damage nerves.11

VITAMIN B7—BIOTIN

Although a lack of biotin is rare, certain 
conditions may preclude supplementation. 

These conditions include genetic disorder 
of biotin deficiency, seborrheic dermati-
tis in infants, and surgical removal of the 
stomach.

Symptoms of vitamin B7 deficiency may 
include skin rash, heart problems, hair loss, 
and high levels of cholesterol in the blood. 
Cooking and preserving foods high in 
vitamin B7, such as carrots, liver, salmon, 
bananas, yeast, and cereals may reduce the 
level of biotin.12

VITAMIN B9—FOLATE

Vitamin B9 is important in red blood cell 
formation and for healthy cell growth 
and function. This nutrient is crucial 
during early pregnancy to reduce the risk 
of birth defects of the brain and spine, 
and supplements are often prescribed 
in pregnancy.13

Folate is found mainly in dark green leafy 
vegetables, beans, peas, nuts, oranges, lem-
ons, bananas, melons, and strawberries. 
Patients suffering with rheumatoid arthri-
tis and psoriasis are commonly deficient. 
Those who have celiac disease may be 
lacking in vitamin B9 as well. Their small 
intestine may not absorb nutrients from 
foods (malabsorption syndrome). There 
is also evidence to suggest that folate may 
reduce the efficacy of methotrexate in can-
cer therapy.3

VITAMIN B12—COBALAMIN

Vitamin B12 plays essential roles in red 
blood cell formation, cell metabolism, nerve 
function, and the production of DNA. The 
primary foods that contain B12 are meat 
products—including chicken, turkey, beef, 
pork, fish—and eggs. Vitamin B12 can also 
be obtained by eating and drinking plenty 
of dairy products.14

The human body can store several years’ 
worth of vitamin B12, making deficiencies 
rare among meat eaters. However, because 
plants do not contain vitamin B12, vegetar-
ians and vegans may be at risk of deficiency. 
Older adults and people with digestive tract 
conditions that affect absorption of nutri-
ents also are susceptible to vitamin B12 
deficiency.

Left untreated, a vitamin B12 defi-
ciency can lead to anemia, fatigue, muscle 
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weakness, intestinal problems, nerve dam-
age, and mood disturbances.14

VITAMIN C

Also known as ascorbic acid, vitamin C 
is found in a wide range of foods, includ-
ing oranges, strawberries, Brussels sprouts, 
peppers, and kale, with the function of 
aiding in the formation of blood vessels, 
cartilage, muscle, and collagen in bones. 
Vitamin C is vital to the body’s healing pro-
cess, protects against heart disease, aids 
in the absorption of iron, and helps form 
muscle and collagen in bones.15 Humans 
cannot synthesize this water-soluble vita-
min; therefore, daily intake is optimum for 
health. Severe vitamin C deficiency can lead 
to a disease characterized by anemia, bleed-
ing gums, bruising, and poor wound heal-
ing (scurvy).1 It is also an antioxidant and 
can aid in protecting against some cancers 
by neutralizing free radicals.16

Vitamin C can affect prescription drugs 
such as barbiturates and can also affect 
chemotherapy and drugs that contain acet-
aminophen. Patients should speak to their 
physicians if they are on medications. Nota-
bly, people who take medications contain-
ing aluminum, such as phosphate binders, 
may have increased absorption of vitamin 
C. Effects on people with kidney problems 
could be harmful.3

VITAMIN D

This vitamin is important for bone health. 
Vitamin D is required in order for calcium 
to be absorbed by the body. The body can 
naturally manufacture it when direct sun-
light converts a chemical in the skin into 
an active form of the vitamin (calciferol). 
Vitamin D is added to many foods includ-
ing fortified milk and fortified cereal,17 and 
is found in small amounts in fatty fish such 
as salmon, mackerel, and sardines.18

VITAMIN E

Vitamin E is found in oils, nuts, meats, 
dairy, leafy greens, and fortified cereals. 
This fat-soluble vitamin is a nutrient that’s 
important for vision, reproduction, and the 
health of blood, brain, and skin. It is often 
taken for conditions such as atherosclerosis, 
Alzheimer’s disease, and various cancers. 

It is also a common supplement for those 
with cardiovascular disease.19

Be alert to patients taking warfarin or 
other prescription blood thinners along 
with any of the following: ginkgo biloba 
(an herbal supplement), aspirin, or vita-
min E. Ingesting any or all of these prod-
ucts together can thin the blood too much 
and interfere with the body’s ability to clot. 
This could increase the potential for inter-
nal bleeding or stroke.5

It is not yet known what interactions 
vitamin E has on chemotherapy. Presently, 
doctors may counsel patients to avoid vita-
min E while under treatment.

VITAMIN K

Found in leafy greens, broccoli, prunes, and 
meats, vitamin K can aid in clotting and can 
therefore have an effect on patients taking 
blood thinners by reducing its effectiveness. 
Patients who are prescribed blood thinners 
should maintain their intake of vitamin K 
carefully.20 Too much vitamin K puts the 
patient at risk for suboptimal anticoagula-
tion, possibly leading to thromboembolic 
events such as deep venous thrombosis, 
pulmonary embolism, myocardial infarc-
tion, or stroke.3

Advise patients to follow their physi-
cians’ directions carefully regarding vita-
min K supplements.

Conclusion
Adverse reactions to a shortage or surplus 
of vitamins can range in severity and sig-
nificance. Consultation with other health 
professionals is recommended. As clini-
cians, it is important that we understand 
that supplementation is not innocuous, 
and there can be adverse effects. We rec-
ognize the impact of prescription medi-
cations, which is ref lected in obtaining 
medical histories and updates from our 
patients; however, we should also include 
vitamin and mineral updates. We raise 
the care of our patients when we under-
stand interactions and work intraprofes-
sionally with pharmacists and doctors or 
nurse practitioners. This holistic model 
fits better into the delivery of care for our 
patients. Discovering the full gamut of sup-
plementation our patients ingest could 

have a bearing on both their dental health 
and also their overall health. As preventive 
health-care providers, we are charged to 
elevate our patients’ care on every level.
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 1. Which statement is true?

A. Vitamins are nonessential for health

B. Vitamin supplementation 
is always required

C. Vitamins are essential for health

D. The FDA does not regulate vitamins

 2. Which is a sign of vitamin C 
deficiency (scurvy)?

A. Bleeding gums

B. Loss of teeth

C. Listlessness

D. All of the above

 3. What is the role of dental professionals 
concerning vitamins?

A. Question the patient on 
vitamin supplementation

B. Make notations of vitamins ingested and 
understand possible contraindications

C. Recommend to patients with possible 
contraindications that they discuss 
vitamin intake with their physicians

D. All of the above

 4. Which statement is true?

A. All vitamins can be stored in the body

B. Vitamin C needs to be ingested daily

C. There are both water-soluble 
and fat-soluble vitamins

D. Vitamin C is a fat-soluble vitamin

 5. Which statement is false?

A. The liver has the function of ridding the 
body of excess water-soluble vitamins

B. Vitamins A, D, E, and K are 
fat-soluble vitamins

C. Vitamin D can be made with 
sunlight exposure to the skin

D. Water-soluble vitamins are 
excreted in urine

 6. Which might be a risk for someone 
ingesting vitamins while taking medication?

A. Absorption of the medication may be 
affected, resulting in incorrect dosage

B. Metabolism of the medication may 
change, resulting in inefficiency 
or even harmful effect

C. Excretion of medication may be affected

D. All of the above

 7. Which statement is false?

A. The FDA regulates vitamins

B. Few people take vitamins

C. Vitamin supplementation is a 
big industry in the US

D. There are many brands of vitamins

 8. What are some of the risk factors that 
can have a bearing on the outcomes of 
both supplements and medication?

A. Multiple medications and/or supplements

B. Inadequate liver or kidney function

C. Old age

D. All of the above

 9. Which statement is false about vitamin A?

A. It is a water-soluble vitamin

B. It is often associated with eye health

C. It is important for the immune system

D. It aids in bone growth and 
cell differentiation

 10. What could be the result of vitamin A 
and retinoid (acne medications)?

A. Toxicity

B. Nothing

C. Malabsorption

D. Blockage

 11. Inflammation caused by Crohn’s 
and celiac diseases results in:

A. Overproduction of vitamin A

B. No effect

C. Deficiency of vitamin A

D. No relation to vitamin A

 12. Which are not symptoms of 
vitamin A toxicity?

A. Blurred vision, confusion

B. Nausea, vomiting

C. Poor muscle coordination, sluggishness

D. All of the above

 13. Although uncommon, vitamin B1 (thiamine) 
deficiencies may be more common in:

A. Children

B. Alcoholics

C. Dental professionals

D. All of the above

 14. Which statement is true about 
vitamin B2 (riboflavin)?

A. Deficiencies are rare

B. Associated with eye health

C. Deficiencies may be associated 
with extreme diet weight loss

D. All of the above

 15. Which statement is false about 
vitamin B3 (niacin)?

A. Overdoses of niacin can 
lead to liver damage

B. It is only gotten through supplementation

C. It is required to process fat in the body

D. It helps regulate cholesterol 
and blood sugar levels

 16. Which of the following patients need not 
be concerned with ingesting vitamin B3?

A. Diabetic patients

B. Patients with complex forms of arthritis

C. Patients on no medications

D. Patients taking statin medications

 17. Which condition may inhibit the 
absorption of vitamin B6 (pyridoxine)?

A. Kidney disease or a 
malabsorption syndrome

B. Heart disease

C. Arthritis

D. Dementia
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 18. Which statement is false about 
vitamin B7 (biotin)?

A. Deficiencies are common

B. It is only found in cooked meat

C. Cooking and preserving food 
has no effect on vitamin B7

D. All of the above

 19. Which statement is false about  
vitamin B6?

A. It is never recommended for 
people suffering with anemia

B. Certain genetic diseases and 
some epilepsy medications 
may lead to deficiencies

C. It is usually coupled with other B 
vitamin deficiencies (B6 and B12)

D. People with kidney disease should 
be checked for enough vitamin B6

 20. Which statement is false about 
vitamin B9 (folate)?

A. It is crucial for early pregnancy

B. Brain and spinal development are 
not affected with deficiencies

C. It is important for healthy 
blood cell formation

D. It is important for healthy cell growth

 21. Patients who may have a vitamin B9 
deficiency include those suffering with:

A. Rheumatoid arthritis

B. Psoriasis

C. Celiac disease

D. All of the above

 22. Which statement is true?

A. Efficacy of some medications taken by 
patients can be affected by vitamins

B. All vitamins are the same

C. Vitamins only enhance health; 
they are not required

D. Vitamins never influence the absorption 
of other needed nutrients

 23. Which statement is false?

A. Red meat is a good source of vitamin B12

B. Vitamin B12’s primary function 
is to aid in bone growth

C. The human body can store 
vitamin B12 for several years

D. Vegetarians and vegans are at a higher 
risk of vitamin B12 deficiencies

 24. Which statement is true?

A. Vitamin C is an antioxidant

B. Humans can synthesize vitamin C

C. Scurvy has no oral implications

D. Vitamin C has no role in neutralizing 
nitrates in some packaged foods

 25. Which statement is false?

A. Wound healing is not 
enhanced with vitamin C

B. Antacids with aluminum and vitamin 
C should be taken at different times

C. Vitamin C can affect prescription drugs, 
such as barbiturates, chemotherapy, and 
other drugs that contain acetaminophen

D. Vitamin C is found in many 
easily available foods

 26. Which statement is false?

A. Vitamin D is found in some fatty fish

B. The human body can synthesize 
vitamin D when in sunlight

C. Foods cannot be fortified with vitamin D

D. Vitamin D is important for bone health

 27. The fat-soluble vitamin E is often 
taken by those suffering with:

A. Conditions such as atherosclerosis

B. Alzheimer’s disease and various cancers

C. Cardiovascular disease

D. All of the above

 28. Caution should be taken with 
people taking vitamin E and:

A. Warfarin

B. Receiving chemotherapy

C. Ginkgo biloba (an herbal 
supplement) and/or aspirin

D. All of the above

 29. Under what condition can a spike in 
vitamin K potentially lead to suboptimal 
anticoagulation, possibly leading to 
thromboembolic events such as deep 
venous thrombosis, pulmonary embolism, 
myocardial infarction, or stroke?

A. Patients taking warfarin

B. Patients on no medication

C. Patients who use herbal supplements

D. Patients with heart disease

 30. What actions should dental 
professionals take when they are 
alerted to possible contraindications 
of vitamins and/or medications?

A. Inform patients of possible 
contraindications

B. Consult with other health professionals

C. Refer patients to their physicians

D. All of the above 
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