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Micronutrients include vitamins and minerals

• Vitamins

• Minerals

• [Insert Infographic 1.4]



Short history of vitamin discovery
• Vitamin A – 1912-1914

• Vitamin B1 (thiamin) - Casimir Funk discovered in 1912.

• Vitamin B2 (riboflavin) - 1926

• Vitamin B3 (niacin) - 1937.

• Folic acid - Lucy Wills discovered in 1933.   

• Vitamin B6 - 1934.

• Vitamin C – dietary factor identified that 

prevented scurvy in 1747; rediscovered in 1912.

• Choline – 1862, classified as essential nutrient in 1998.

• Vitamin D - 1922, while researching a disease called 
rickets 

• Vitamin E - 1922, researchers discovered vitamin E 

in green leafy vegetables



FYI - Discovery of Vitamins
• International Journal Vitamin Nutrition Research:  The discovery 

of vitamins
• http://www.ncbi.nlm.nih.gov/pubmed/23798048

• How Vitamins Got Their Names 
• https://www.youtube.com/watch?v=NnmgM_Lz3o0

• New York Times:  Learning from the history of vitamins
• http://www.nytimes.com/2013/12/12/science/learning-from-the-

history-of-vitamins.html?_r=0

http://www.ncbi.nlm.nih.gov/pubmed/23798048
https://www.youtube.com/watch?v=NnmgM_Lz3o0
http://www.nytimes.com/2013/12/12/science/learning-from-the-history-of-vitamins.html?_r=0


Vitamin A deficiency is leading cause of 
blindness in children worldwide

• Hypovitaminosis A
• Night blindness

• Permanent blindness

• Impaired immunity

• Rough, dry, or scaly skin

• Keratinization



The RDAs for vitamin D intake through food sources are 
established on basis of minimal sun exposure 
• In 2010 the Institute of Medicine increased the RDA for vitamin D

• Increased three fold for adults 19 to 50 years of age
• 200 to 600 IU (5 mcg to 15 mcg)

• 1 mcg = 40 IU



DRI for vitamin D increased in latest IOM revision



Vitamin D does not occur naturally in many foods besides fish; the most 
common sources in the U.S. diet are fortified foods



Vitamin D is considered a nutrient of concern in the 
Dietary Guidelines for Americans

• ~8% Americans at risk for vitamin D deficiency

• Groups at risk

• Avoid vitamin-D fortified dairy foods

• People with dark skin

• Inadequate sun exposure
• Sunscreens block UV rays and prevent vitamin D 

synthesis

• Exclusively breast-fed infants
• Breast milk not rich source of vitamin D

• Elderly
• Reduced ability to synthesize vitamin D

• Reduced sun exposure

• Potential diminished intake 



In the early 1900’s there was a mysterious “epidemic” 
in the southern US  https://www.youtube.com/watch?v=ZB_Yg9rrnSE

• Signs and symptoms: scaly skin, 
mouth sores, diarrhea, confusion, 
and ultimately mental deterioration
• Thousands institutionalized

• High mortality

• Cause unknown
• Thought to be infectious disease

• In 1915, Dr. Joseph Goldberger  
conducted a study on inmates
• Implicated diet as the cause

• Ultimately cause identified as niacin 
deficiency (pellagra)

https://www.youtube.com/watch?v=ZB_Yg9rrnSE


Vitamin B12 is only found naturally in foods of animal origin 



The risk of vitamin B12 deficiency increases with age

• Age  related risk factors for B12 deficiency
• Diminished intake

• Impaired absorption

• Reduced gastric acid and intrinsic factor

• Individuals over 50 advised to meet RDA through 
fortified foods and supplements 
• Not bound to proteins in this form

• Even subclinical deficiency associated with cognitive 
decline



Survey:  Supplement Use Widespread Among Americans

• http://www.nlm.nih.gov/medlineplus/news/fullstory_131502.html

• Most common reasons for taking supplements:
• To promote or maintain health 
• To improve energy 
• Boost the immune system

• Perception of benefits rather than quantifiable, research-based 
evidence appears to drive many people to take supplements.
• Even if a government-funded study were to denounce claims 

made by supplement manufacturers, one-fourth of respondents 
said they would disregard it. 

• More than 80% said it was important that they have access to 
supplements.

• Less than 25% take supplements on advice of or under 
supervision of a health care professional. 

http://www.nlm.nih.gov/medlineplus/news/fullstory_131502.html


Supplements in the news…..



• Recent study shows dietary supplement industry contributes 
more than $60 billion to national economy.

• http://www.naturalproductsinfo.org/index.php?src=news&srctype=detail&category=DSIB%20Releases&refno=181&view=DSIB_Releases_Detail

• > 65,000 products are marketed in the United States as dietary 
supplements. 

• > 64% of Americans use dietary supplements regularly.
• http://www.medicalnewstoday.com/articles/275518.php

• Do not receive the same scrutiny as prescription drugs

http://www.naturalproductsinfo.org/index.php?src=news&srctype=detail&category=DSIB Releases&refno=181&view=DSIB_Releases_Detail
http://www.medicalnewstoday.com/articles/275518.php


Why U.S. Adults Use Dietary Supplements  
http://www.ncbi.nlm.nih.gov/pubmed/23381623

• Supplement vs. non-supplement users: 
• More likely to report very good or excellent health

• Have lower BMIs

• Have health insurance

• Have higher educational and socio-economic level

• Use alcohol moderately

• Refrain from cigarette smoking

• Exercise more frequently than nonusers

• Are of Asian and non-Hispanic, white descent

http://www.ncbi.nlm.nih.gov/pubmed/23381623


“Dietary supplement” is defined by the 1994 
Dietary Supplement Health and Education Act 

(DSHEA).
• Food or substance that 

supplements the diet and 
contains one or more 
dietary ingredients or their 
constituents
– Vitamins, minerals, herbs, 

other botanicals, amino 
acids, or enzymes

• Intended to be taken by  
mouth 
– Pill, capsule, tablet, liquid, 

powder, and bar



Supplements may be beneficial 
for some individuals.

• Those who cannot meet their

nutritional requirements because 

of disease, increased need, or restricted diets

– Infants and children (vitamin D)

– Women who may become pregnant (folic acid)

– Pregnant women (folic acid, iron, multivitamin)

– Vegans (vitamin B12 and D, calcium, iron, zinc)

– Those who do not consume dairy products (vitamin D 
and calcium)



Supplements may be beneficial for 
some individuals. (cont’d) 

– Adults older than 50 years (vitamins B12 and D) 

– People with dark skin (vitamin D)

– Individuals on restricted diets (multivitamin)

– Smokers, alcohol-dependent individuals, and 
those taking some medications (multivitamin)

– Women with heavy menstrual periods (iron)

– Individuals who frequently donate blood, as well 
as those with stomach and intestinal conditions 
(iron)



Who Benefits from Taking Supplements?



Dietary supplements do not have to be approved 
by the FDA for effectiveness or safety.

• Regulated by DSHEA 

– The manufacturer is responsible for ensuring that 
the product is safe, unadulterated, produced with 
good manufacturing practices, and properly and 
truthfully marked with a label.

– Dietary ingredients have to be federally regulated 
and GRAS (generally recognized as safe).

– Once a dietary supplement is marketed, FDA has 
to prove that the product is not safe in order to 
restrict its use or remove it from the market. 



“GRAS” substances don’t need FDA approval 
before being marketed.

• Generally Recognized As Safe
– Dietary supplement ingredients (and food additives) 

that were present in the food supply prior to October 
15, 1994 are presumed safe and thus “grandfathered.”

– There are published studies on their safe 
consumption.

– However, many dietary ingredients legally present in 
supplements have not been reliably demonstrated to 
be safe.

• List of GRAS substances (FDA)
– http://www.accessdata.fda.gov/scripts/fcn/fcnNavigat

ion.cfm?rpt=scogsListing

http://www.accessdata.fda.gov/scripts/fcn/fcnNavigation.cfm?rpt=scogsListing


Health claims may appear on 
supplement labels.

• Health claims

– Describe a relationship between a dietary supplement ingredient and 
reduced risk of a disease or condition

– Must be FDA approved based on the Significant Scientific Agreement 
(SSA)

• Selected approved health claims

– For example, “Healthful diets with adequate folate may reduce a 
woman’s risk of having a child with a brain or spinal cord defect.”



The FDA allows use of qualified health 
claims on supplement labels.

• Qualified health claims

– FDA approved

– Emerging evidence

• Selected qualified health claims

– For example, “Vitamin C may reduce the risk of gastric cancer. The 
FDA has concluded that there is very little scientific evidence for this 
claim.”



A health claim can be made when there is significant scientific agreement 
that evidence supports a link between a supplement ingredient and disease. 



A qualified health claim can be made when there is emerging 
evidence that supports a link between a 

supplement ingredient and disease 



Manufacturers can’t make claims unless 
approved by the FDA

• Can make structure/function 
claims

– Describe effect on the 
structure or function of the 
body and do not make 
reference to a disease

– Mandatory disclaimer

– Example:  “Promotes healthy 
joints” or “Supports the 
immune system” 



The FDA does not monitor supplements for 
quality assurance, potency, purity, or efficacy.

• FDA does track reports of 
illness, injury, or reactions.

• Supplement 
manufacturers are 
required to report serious 
harmful effects to the FDA.

• FDA does not regulate 
terms.
– “Pure”

– “Natural”

– “Quality assured”



Independent labs may test supplements 
for strength, quality, and purity.

• The product is voluntarily 
submitted by manufacturer. 

• United States Pharmacopeia 
Convention (USP) sets 
standards and provides seals 
of quality.

• Some labs do product 
reviews.
– NSF International (NSF)

– ConsumerLab.com (CL)





“High potency” supplements appear to 
pose the highest risk. 

• Significantly in excess of the Daily Values for one or more 
nutrients/ingredients

• Sometimes in excess of the “UL” (Tolerable Upper Intake Level) 
above which there are documented adverse effects

• No current law prohibits supplement potency, except for 
potassium

• Potential adverse effects
– Fatigue, diarrhea, hair loss

– Kidney stones, liver damage, nerve damage, birth defects

• Taking high levels for a prolonged time can be toxic
– Fat-soluble vitamins (A and D)

• Can result in nutrient-nutrient imbalances/interactions
– High doses of some nutrients may reduce absorption and utilization of 

other nutrients
o Copper can interfere with the absorption of zinc

o Iron can interfere with calcium absorption



Tips for Choosing a Multivitamin Supplement





Dietary Supplements and Brain Health

• https://www.foxnews.com/health/are-supplements-for-brain-health-
just-a-waste-of-money

• https://www.aarp.org/content/dam/aarp/health/brain_health/2019/
06/gcbh-supplements-report-english.doi.10.26419-
2Fpia.00094.001.pdf

https://www.aarp.org/content/dam/aarp/health/brain_health/2019/06/gcbh-supplements-report-english.doi.10.26419-2Fpia.00094.001.pdf
https://www.aarp.org/content/dam/aarp/health/brain_health/2019/06/gcbh-supplements-report-english.doi.10.26419-2Fpia.00094.001.pdf


Functional foods contain nutrients or other constituents that 
enhance their contribution to health and disease prevention.

• Also called nutraceuticals

– May be whole foods or enhanced processed foods

– No statutory legal definition



Academy of Nutrition and Dietetics 2013 Position 
Statement on Functional Foods 

• “All food is essentially functional at some level as it provides 
energy and nutrients needed to sustain life. However, there is 
growing evidence that some food components, not considered 
nutrients in the traditional sense, may provide positive health 
benefits.”



Functional foods have health benefits beyond the 
vitamins and minerals they traditionally contain.



Functional foods may contain probiotics (live beneficial bacteria)  

or prebiotics which promote growth of probiotics in the colon. 





Dietary supplements are not without risk. 

• May be important for individuals who cannot 
get enough nutrients through diet alone

• Not well regulated

• Much to learn about positive and adverse 
effects 

• Consumers must weigh benefits versus risks

– Seek guidance from health care provider

– Evaluate through credible sources 



Helpful and credible websites for evaluating dietary supplements

• National Institutes of Health Office of Dietary Supplements https://ods.od.nih.gov/

• National Center for Complementary and Integrative Health: https://nccih.nih.gov/ 

• Nutrition.gov:

• https://www.nutrition.gov/subject/dietary-supplements/vitamin-and-mineral-
supplements

• https://www.nutrition.gov/subject/dietary-supplements/herbal-supplements

• New website from NIH designed for health professionals, but provides access to good 
info! https://ods.od.nih.gov/HealthInformation/healthprofessional.aspx

• FDA https://www.fda.gov/Food/DietarySupplements/default.htm

• Medline Plus https://medlineplus.gov/druginfo/herb_All.html

• Human Performance Resource Center Operation Supplement Safety 
https://www.opss.org/ Mayo Clinic http://www.mayoclinic.com/health/drug-
information/DrugHerbIndex

• WebMD http://www.webmd.com/vitamins-supplements/

• Natural Products Foundation 
http://www.naturalproductsinfo.org/index.php?src=gendocs&ref=Aisle7_Vitamins&cate
gory=Main

https://ods.od.nih.gov/
https://nccih.nih.gov/
https://www.nutrition.gov/subject/dietary-supplements/vitamin-and-mineral-supplements
https://www.nutrition.gov/subject/dietary-supplements/herbal-supplements
https://ods.od.nih.gov/HealthInformation/healthprofessional.aspx
https://www.fda.gov/Food/DietarySupplements/default.htm
https://medlineplus.gov/druginfo/herb_All.html
https://www.opss.org/
http://www.mayoclinic.com/health/drug-information/DrugHerbIndex
http://www.webmd.com/vitamins-supplements/
http://www.naturalproductsinfo.org/index.php?src=gendocs&ref=Aisle7_Vitamins&category=Main

