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Today’s Topic – Dietary Supplements

• Who is taking supplements?

• What supplements are they taking? And why?

• Scientific Concept—DRIs and More!

• How are dietary supplements regulated?

• What is defined as a supplement?

• When might a dietary supplement help?

• When can supplement use be dangerous?

• How can I handle questions about supplements in classes?



Poll

Which of these supplements have your class participants 

brought up or asked questions about? Mark all that apply.

• Protein or other muscle-building supplements

• Weight-loss supplements

• Probiotic supplements

• Fish oil or omega-3 fatty acid supplements

• Other supplement(s)

• None – no questions or discussion about supplements



Who is taking supplements?





Even kids are taking supplements!

• According to a recent study, approximately 1/3 of youth <19 report taking 

supplements including omega-3 fatty acids, multivitamins, and melatonin

https://jamanetwork.com/journals/jamapediatrics/article-abstract/2685282

https://jamanetwork.com/journals/jamapediatrics/article-abstract/2685282








News vs Science

• Rapid fire of nutrition 

“breaking news”

https://www.consumer.ftc.gov/articles/0538-

dietary-supplement-ads-infographic

https://www.consumer.ftc.gov/articles/0538-dietary-supplement-ads-infographic


Recommendations and Standards 

for Human Nutrition

• DRI: Dietary Reference Intakes

• EAR, RDA,  AI,  UL

• AMDR (Acceptable Macronutrient Distribution Range)

• EER (Estimated Energy Requirement)

• Food Labels: DV – Daily Values

• RDI and DRV



Dietary Reference Intakes (DRI)

• Dietary Reference Intakes (DRI)

• What are they? 

• What are they used for?

• Methods used to develop DRIs



Dietary Reference Intakes
• Specific DRIs

• Energy

• Physical activity

• Carbohydrates, fiber, fats

• Protein and amino acids

• Micronutrients

• Special populations

• Infants, Children, Adolescents

• Pregnancy

• Lactation



Introduction to DRI

• Dietary Reference Intakes (DRIs) are a set of nutrient-based 

reference values 

• Developed from concepts used for the Recommended Dietary 

Allowances (RDAs) and the Recommended Nutrient Intakes of 

Canada (RNIs)



Introduction to DRI, Continued

• Developed by Food and Nutrition Board of the National 
Academies of Science, Engineering, and Medicine 

• Established in 1940 

• Studies safety and adequacy of the U.S. food supply;

• Establishes principles and guidelines for good nutrition; and

• Provides authoritative judgment on the relationships among 
food intake, nutrition, and health maintenance and disease 
prevention. 



Requirement

• A requirement is defined as the lowest continuing intake level of a 
nutrient that will maintain a defined level of nutriture in an individual

–The criteria chosen for adequate nutriture are nutrient specific–
typically to prevent deficiency and reduce risk of disease, where 
possible

–These criteria may differ for individuals at different life stages 

–These criteria may change as we learn more about indicators of 
long term health

*Nutriture: Nutritional status, especially with regard to a specific nutrient. 



Development of a Nutritional Deficiency

Stage Depletion Stage Method of Assessment

1. Dietary inadequacy Dietary

2. Decreased reserves Biochemical

3. Decreased levels in body fluids Biochemical

4. Decreased function/change in enzyme activity Anthropometric/

Biochemical

5. Clinical symptoms Clinical



Types of Data Used

• Animal models

• Used when human data are not available

• Human feeding studies –

• controlled feeding studies in metabolic wards

• Observational studies

• Free living subjects, more “real” but less control

• Randomized controlled trials

• “Best” evidence, not always possible



Estimated Average Requirement 

(EAR)

• The average daily nutrient intake level estimated to meet the 

requirement of half the healthy individuals in a particular life 

stage and gender group

• Metabolic, experimental and observational studies

• Indicator used for adequacy important in determining 

requirement



EAR

Nutrient Intake

EAR

Number of

People



Recommended Dietary Allowance (RDA)

• The average daily dietary nutrient intake level sufficient to meet the 

nutrient requirement of nearly all (97-98%) healthy individuals in 

a particular life stage and gender group

• Most RDAs set as Estimated Average Requirement + 2 SD



RDA

EAR RDA

Nutrient Intake

Number 

of people



Adequate Intake (AI)

• The recommended average daily intake level based on 

observed or experimentally determined approximations or 

estimates of nutrient intake by a group (or groups) of 

apparently healthy people that are assumed to be adequate

• Used when an RDA cannot be determined (data are 

inadequate)



Tolerable Upper Intake Level (UL)

• The highest average daily nutrient intake level that is likely to 

pose no risk of adverse health effects to almost all individuals in 

the general population. 

• As intake increases above the UL, the risk of adverse effects 

increases



DRIs (cont.)

• All values for EARs, RDAs and AIs 

represent quantities of nutrients that should 

be obtained from foods typically found in 

North American diets

• For some nutrients, guidance is provided 

for diets with altered bioavailability



DRIs (cont.)

• RDAs and AIs are levels of intake recommended for individuals

• Meeting them should reduce the individual’s risk of developing a 

condition or outcome related to deficiency

• DRIs apply to healthy people

• Recommendations may differ for malnourished or ill persons 
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Quiz

The EAR for a specific micronutrient is typically (higher or lower) 

than the RDA for that nutrient

AI

RDA UL

EAR



Food Labels - Daily Values

Daily Reference 

Values (DRVs)
Reference Daily 

Intakes (RDIs)

Macronutrients Micronutrients





Daily Reference Values (DRV) and Changes

Based on:

• 2000 kcal /day

• 30% kcal as fat (old label)35% kcal as fat (new label)

• 10% kcal as saturated fat

• 60% kcal as carbohydrates (old label)55% of kcal as 

carbohydrates (new label)

• 10% kcal as protein

• Fiber = 14g per 1000 kcal (28g; used to be 25g)

• Added sugars—newly established at 50g (10% of kcal)



Reference Daily Intakes

• The Reference Daily Intakes (RDIs) are the daily 

intake level of a nutrient that based on the highest 

RDA for a given nutrient

• The RDI is used to determine the Daily Value of 

foods, which is what is used on food labels

• These are monitored by the FDA



RDIs and the Final Rule

• The FDA issued a Final 

Rule on changes on the 

Nutrition Facts Panel 

• Changes some of the 

RDI values

• Original deadline for 

updating labels was July 

28, 2018 

• Extended to January 1, 

2020 for large companies 

and January 1, 2021 for 

small companies



Poll

Is it lawful for a dietary supplement seller to advertise that 

their product can be used to treat a disease or health 

condition?

• Yes, if the claim is supported by scientific evidence

• No, it is not lawful to make that claim



How Are Dietary Supplements Regulated?

• Federal agencies involved

• Laws that apply



U.S. Food and Drug Administration (FDA)
• Handles regulations of laws related to 

• Foods (except meat, poultry, and egg products)

• Drugs

• Processing materials and equipment

• Part of Department of Health and Human Services (HHS)

• Works closely with UDSA - Food Safety and Inspection Service 

(meat, poultry, eggs)

• Regulates dietary supplements



Federal Trade Commission

• Regulates advertising and marketing of supplements



Office of Dietary Supplement Programs (ODSP)

• Created December 21, 2015

• Elevated the program from its previous status as a division under 

the Office of Nutrition Labeling and Dietary Supplements

• Aims to remove dangerous products



Nutrition Labeling and Education Act of 1990 

(NLEA)

• Nutrition labeling required for most foods

• Voluntary point of purchase nutrition 
information requested for raw fruits, 
vegetables and fruits

Exemptions:

• Food served for immediate consumption

• Ready to eat food (deli, bakery)

• Bulk foods

• Medical foods

• Plain coffee and tea



Dietary Supplement Health and Education Act

• Under this act, supplements are effectively regulated by the FDA 

for Good Manufacturing Practices under 21 CFR Part 111

https://www.youtube.com/watch?v=IV2olDA0w8U

https://www.youtube.com/watch?v=IV2olDA0w8U


What Are Supplements? (According to the DSHEA)

• Products taken by mouth that contain a "dietary ingredient." Dietary 

ingredients include vitamins, minerals, amino acids, and herbs or botanicals, 

as well as other substances that can be used to supplement the diet. (FDA)

• Federal law requires labeling with either "dietary supplement" or a description 

of the product's dietary ingredient(s)  - e.g., “ginseng supplement" or "calcium 

supplement".



Examples of Dietary Supplements

• Multivitamin/

Multimineral

• Amino Acids

• Botanical/Herbal 

• Enzymes

By Raysonho @ Open Grid Scheduler / Grid Engine - Own work, CC0, 

https://commons.wikimedia.org/w/index.php?curid=45178917



Supplement Labeling

• Supplement labels must contain the following information:

• The word supplement

• Net quantity of contents

• Supplement Facts Panel containing serving size information

• The part of the plant used, if an herb or botanical

• A complete list of ingredients by their common or usual names, either in 
descending order of prominence or with the source of the dietary ingredient 
in the "supplement facts" panel following the name of the dietary ingredient 
- for example, calcium (from calcium carbonate) 

• Safety information that is considered "material" to the consequences that 
may result from the use of the supplement

• The name and place of business of the manufacturer, packer, or distributor 







Nutrition Today, Jan/Feb 2010

Label Claims



Claims

• Totality of publicly available evidence supports the claim 

• Randomized clinical trials preferred

• Use criteria for epidemiological evidence

• “Significant scientific agreement among qualified experts” that the 

relationship is valid

• NIH, CDC, National Academy Sciences, Surgeon General, Food and 

Nutrition Service, Agricultural Research Service etc.

• Dietary supplements are not included under this rule



Health Claims 

and Labeling

Authorized Health Claims:

Significant Scientific 

Agreement

Qualified 

Health Claims

Reprinted from the International Food Information Council Foundation, Last updated May 23 2014 

https://www.foodinsight.org/2004_Qualified_Health_Claims_Research_Executive_Summary

https://www.foodinsight.org/2004_Qualified_Health_Claims_Research_Executive_Summary


Ellwood, K.C. et al. How the US FDA evaluates the scientific evidence for health claims. Nutrition Reviews, 2010 68(2):114–121

Proposed to be revoked 

and currently under review 

(as of March 2018)

Example: "Adequate calcium and vitamin D as part of a healthful diet, along with physical activity, 

may reduce the risk of osteoporosis in later life."



Qualified Health Claims

• Emerging evidence for a relationship between a food 

substance and reduced risk of a disease or health-related 

condition exists

• But, evidence is limited and does NOT meet FDA significant 

scientific agreement standards

• Label must include a statement to clarify the level of evidence 

and/or necessary conditions of use

• Manufacturers can request FDA review to permit the use of 

the qualified claim



List available at https://www.fda.gov/Food/LabelingNutrition/ucm073992.htm

https://www.fda.gov/Food/LabelingNutrition/ucm073992.htm


Structure Function Claims

• Applies to conventional foods, dietary supplements, and 

drugs

• Relate to dietary deficiency- ie: Vit C prevents scurvy

• Must indicate how widespread the disease is in the U.S.

• How the nutrient or dietary ingredient affects or maintains a 

structure or function in humans

• “Calcium builds strong bones”

• “Fiber maintains bowel regularity” 



Structure Function Claims

• Manufacturer is responsible for 

accuracy

• Supplements must print 

disclaimer that FDA has not 

evaluated the claim and that 

the product doesn’t 

“diagnose, treat, cure or 

prevent any disease”

• Claims may NOT link to 

disease or state of health 

leading to disease



Health Claim Violations

• Violation must be reported to FDA

• Violation is investigated

• Letter is written – cease and desist

• Fine is charged if letter is ignored

• If violation is extreme, production may be shut down (extremely rare)

Find out more or report a problem: 

https://www.fda.gov/ForConsumers/ProtectYourself/HealthFraud/default.htm

https://www.fda.gov/ForConsumers/ProtectYourself/HealthFraud/default.htm




Supplements: Dietary Guidelines for Americans

Nutritional needs should be met primarily from foods

…dietary components of an eating pattern can have interactive, 

synergistic, and potentially cumulative relationships, such that the eating 

pattern may be more predictive of overall health status and disease risk 

than individual foods or nutrients. 

Fortified foods and dietary supplements may be useful in some cases



When is Supplement Use Encouraged?

• Prenatal Vitamins — to obtain adequate folate and iron

• B12 supplements might be needed to meet the requirements of 

some Vegetarians and Vegans

• Calcium supplements can be recommended when you can’t get it 

from the diet

• Lactose intolerance, milk allergy, older

• Vitamin D when sunlight exposure is low

• People taking medications or with health conditions that change 

how their body uses nutrients



Why can supplement use be dangerous?

CARET Trials (Carotene and Retinol Efficacy)

• Cancer prevention and efficacy of a daily combination of 

• 30 mg beta-carotene and

• 25,000 IU of retinyl palmitate – (15 times recommended dose of vitamin A)

• 18,314 people at high risk of lung cancer

• Smokers and workers exposed to asbestos

• CARET was stopped 21 months early 

• definitive evidence of no benefit and 

• substantial evidence for harmful effect on both lung cancer incidence and 

total mortality



Vitamin E and Cancer, 

Myocardial Infarction, Eye Disease

• The SELECT study, the Physician’s Health Study, and the Alpha-

Tocopherol Beta Carotene (ATBC) Study all resulted in no 

beneficial effects

• Beta Carotene resulted in increased odds of lung cancer



Why can supplement use be dangerous?

• Supplements are not well-regulated and

• Many may contain doses of nutrients that are well above the RDIs 

or RDAs

• From the previous webinar, we discussed the importance of dose, 

this holds true with respect to supplements as well!

• Iron in pregnancy with zinc and copper



Why can supplement use be dangerous?

• Poison Control (2017) - adverse reaction to 

supplements approximately every 24 minutes

• 2000-2012: 274,998 exposures

• 2013 investigation by the New York State 

Attorney General’s Office

• Four out of five supplements did not contain 

what was stated on the label 

• Found fillers such as powdered rice, asparagus, 

houseplants, etc.
http://www.quality-

supplements.org/resources/

resource-gallery-infographic



Why can supplement use be dangerous?

Drug Interactions

• Some supplements contain compounds which can interact with 

medications

• St. John’s Wort

• Goldenseal 

• Black Cohosh 

• Coenzyme Q10



Why can supplement use be dangerous?

Drug Interactions

• Valerian—may reduce the amount of time it 

takes to fall asleep

• increases the sedative effects of depressants, 

such as alcohol, benzodiazepines, and 

narcotics

• Melatonin—a hormone that plays a role in sleep 

which is also available as a supplement

• According to Mayo Clinic, it’s generally safe, 

but it does have possible interactions with 

several medications



Why can supplement use be dangerous?

• Ephedra: A medicinal preparation that has been used for a variety of purposes 

in traditional Chinese medicine for more than 2000 years

• Dietary Supplements containing an ephedra alkaloid have been found to be 

unsafe, resulting in ephedra-related deaths

• Due to mounting evidence, the sale of these products was banned in 2004  



• Yohimbe—found in the bark of an 

African evergreen tree and reduces 

erectile dysfunction

• Yohimbe hydrochloride made in a lab 

is not legal to be sold in the US

• Yohimbe has other “uses” but there is 

not suitable evidence to determine that 

it is able to do these functions

• Yohimbe taken by mouth is possibly 

unsafe and has been linked to reports of 

severe side effects 

Why can supplement use be dangerous?

Drug Interactions



• People with the following conditions should not take yohimbe: 

• pregnancy and breast-feeding; 

• bleeding conditions; schizophrenia; prostate problems; post-traumatic stress 

disorder; liver disease; kidney disease; high blood pressure or low blood 

pressure; chest pain or heart disease; diabetes

• anxiety; depression;

• surgery

• Major interactions for medications for depression, specifically MAOIs;

• Moderate interactions with medications that control blood pressure and tricyclic 

antidepressants; also Narcan and certain stimulant drugs

Why can supplement use be dangerous?

Drug Interactions



Brazilian Rainbow Diet Pills

Discovery

• Physician notices patients with similar symptoms

• These patients are all of a similar background—recent Brazilian immigrants

• Physician finds out these patients have all been taking Brazilian Rainbow Diet Pills, imported 
from Brazil

Research

• Conducts a study at health clinics and churches with a highly Brazilian immigrant population

• Finds that of those taking these pills nearly 2/3rds had symptoms

• These symptoms included heart palpitations, sweating, anxiety, and exhaustion

• Analyzes the contents of the Rainbow Diet Pills and finds they contain amphetamines, thyroid 
hormones, diuretics, benzodiazepines, and anti-depressants

Outcome

• Published these results in the Journal of Immigrant and Minority Health

• Due to low readership of the journal, the author also reached out to several reporters to share 
his findings

• Press was worldwide, including a front page story in a Brazilian newspaper

• As a result, the Brazilian government has since banned the supplement



FTC: Signs of Supplement Fraud 

• Claims that one product does it all and cures a wide variety of health 

problems.

• Suggestions the product can treat or cure diseases.

• Words like scientific breakthrough, miraculous cure, exclusive product, secret 

ingredient, or ancient remedy. 

• Misleading use of scientific-sounding terms: “Molecule multiplicity”, 

“thermogenesis” 

• Phony references to Nobel Prize winning technology or science.

• Undocumented testimonials by patients or doctors. 

• Limited availability and a need to pay in advance. 

• Promises of no-risk “money-back guarantees”. 



Questions about Supplements in Classes

• DON’T give participants advice about whether to take supplements

• DO:

• Encourage participants to inform health professionals about all 

supplement intake and any side effects

• A professional such as a pharmacist can check for known 

medication interactions 

• Inform participants about reliable sources of information on 

supplements

• Always base information on the Dietary Guidelines for Americans



Websites with Reliable

Dietary Supplement Information

Office of Dietary Supplements https://ods.od.nih.gov/

National Center for Complementary and Integrative Health (NCCIH) 

https://nccih.nih.gov/health/herbsataglance.htm

USP - United States Pharmacopeia

http://www.quality-supplements.org/

ConsumerLab - https://www.consumerlab.com/

NSF International - https://info.nsf.org/Certified/Dietary/

https://ods.od.nih.gov/
https://nccih.nih.gov/health/herbsataglance.htm
http://www.quality-supplements.org/
https://www.consumerlab.com/
https://info.nsf.org/Certified/Dietary/


http://nutrition.ucdavis.edu

http://cns.ucdavis.edu

Nutrition Information

http://nutrition.ucdavis.edu/
http://cns.ucdavis.edu/
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