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Figure 1:  Assortment of multivitamins and dietary supplements (1). 
 
 
 
This cause and effect analysis evaluates the misuse of multivitamins and its 
effects on Americans based on common misconceptions, toxicities, and 
bioavailability.  It also suggests solutions to this growing problem. 
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Executive Summary 
 
Multivitamin misuse in America has become a problem in recent decades, causing dangerous 

consequences.  Nearly half of Americans consume multivitamins daily, but there are many 

misconceptions, including the false impression that the antioxidants in multivitamins prevent 

cancer, when in reality, they may promote it.  Many Americans also believe that all 

multivitamins available to consumers are safe, which is not the case.  Finally, some falsely 

believe that they can simply substitute multivitamins for healthy foods without repercussions.   

 
As a result of this misuse, toxicities are possible.  Some supplements contain micronutrient doses 

much higher than their RDA, and Americans may not realize that they have a toxicity until 

physical symptoms appear.  Furthermore, the bioavailabilities of vitamins and minerals are all 

affected by each other.  Therefore, people may consume more or less of micronutrients in 

multivitamins than they think, possibly resulting in deficiencies or toxicities.  Finally, wasting 

money is a consequence of purchasing multivitamins when not needed. 

 
Possible solutions include making all multivitamins prescription and implementing multivitamin 

safety educational programs in schools and businesses.  Based on the criteria of efficiency, 

feasibility, and cost, the education programs appear to be the better solution. 

 
In order to apply this solution, a registered dietitian must first be hired to develop the curriculum.  

School boards, businesses, and wellness programs must then be contacted to offer the programs.  

If there are no programs implemented at businesses, fliers and newsletters can advertise them. 

Finally, surveys can be given annually to assess people’s knowledge and choices when 

purchasing supplements. 
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Introduction 
 
 
Multivitamins have become popular among Americans throughout the late 20th century, but 

controversy over their misuse has risen in recent years.  Vitamin deficiency research began in the 

early 1900s with William Fletcher.  He discovered that eating unpolished rice instead of polished 

could prevent beriberi, which was causing mental confusion, muscle impairment, and increased 

heart rate in the British.  From here, research increased, eventually leading to the development 

and public release of the multivitamin in the 1930s (2).  Since then, multivitamins have risen in 

popularity among Americans.  

  
The Dietary Supplement Health and Education Act (DSHEA) of 1994 defines a dietary 

supplement as “a product taken by mouth that contains a "dietary ingredient" intended to 

supplement the diet.  The "dietary ingredients" in these products may include: vitamins, minerals, 

herbs or other botanicals, amino acids, and substances such as enzymes, organ tissues, glandulars, 

and metabolites” (3).  Multivitamins, in particular, contain both vitamins and minerals and have 

been used for many reasons including eliminating deficiencies and helping pregnant women 

achieve adequate prenatal health; however, this report will focus on those who use multivitamins 

to supplement their every day diet.  According to recent studies, nearly half of Americans take 

multivitamins daily, with the highest prevalence being women ages 50 and above, at 55% 

(4).  Unbeknownst to many, some supplements include over 100% of the recommended dietary 

allowance, which could be detrimental to one’s health, since toxicity symptoms and diseases 

have been associated with levels higher than the RDA for certain micronutrients. 
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Within the past few decades, multivitamins have become more of a nutritious food substitute 

rather than a healthy diet supplement for Americans.  This problem brings about the question, 

“How can we decrease the misuse of multivitamins among Americans?”  The purpose of this 

report is to answer this question and give an overview of the reasons multivitamins are misused.   

By using relevant information from the American Dietetic Association, The American Journal of 

Clinical Nutrition, an interview with a nutrition professor from the Pennsylvania State University, 

as well as other sources, I was able to determine current misconceptions about micronutrients 

and supplements among Americans, as well as the consequences of multivitamin misuse.  Using 

these sources, I developed a solution based on three criteria:  the efficiency of solving the 

problem, the feasibility for the average American as well as the supplement industry, and the 

cost. 

In this report, one will find information about misconceptions about multivitamins, toxicity and 

bioavailability of vitamins and minerals, and a possible solution to the multivitamin misuse 

problem. 

 
 

Solution Criteria 
 
 
Efficiency: 

 
The most important criterion for the solution is the efficiency.  The solution should decrease the 

prevalence of multivitamin misuse as well as the negative consequences from it.  Although this 

may be a difficult criterion to measure without seeing the results of it first, by using scientific 
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data, one could forecast whether or not the actual solution, if followed exactly, would eliminate 

the problem.  

 
Feasibility:  

 
The second most important criterion for a solution to the problem of vitamin misuse is feasibility.  

If it is not practicable for vitamin-consuming Americans nor society as a whole, it will not be a 

successful solution to the problem.  The solution should not deplete the market of multivitamins 

and supplements, nor should it demand that Americans make major lifestyle changes.  

Furthermore, the solution should be relatively easy for Americans to follow. 

 
Cost: 

 
The final criterion, cost, is an important in determining the best solution because if the solution 

requires a significant investment from Americans or the multivitamin and supplement market, 

neither may follow through with it.  Therefore, the solution to the misuse of multivitamins must 

be reasonably priced for consumers, and must not cost the supplement market a substantial 

amount of money. 

 
 

Misconceptions 

 
Antioxidants:   
 
 
Although multivitamins can be beneficial to certain populations, many Americans have a 

misunderstanding of the roles of multivitamins in the body and their effects.  A common 

misconception is that multivitamins can prevent disease.  For example, it was believed that 

‐ 3 ‐ 

 



Kate **** December 7, 2009 

vitamin E supplementation may prevent cancer, due to its antioxidant properties.  However, 

recent research has shown that antioxidants may actually promote cancer, not prevent it.  

Antioxidants have been known to prevent cancer by lysing harmful free radicals.  Free radicals, 

which change cellular DNA, are detrimental to humans and can potentially result in cancer.  

However, since antioxidants are not selective in the cells that they lyse, they also kill white blood 

cells and other cellular defense mechanisms that protect the body from foreign materials.  As a 

result, the free radicals and foreign matter are able to thrive and proliferate (5).    

A randomized trial from the Women’s Health Study found that there was no prevention of cancer 

from vitamin E supplements on women older than 45 (6).  Some studies have shown that 

supplementation of certain vitamins increase risk for certain illnesses and diseases.  For example, 

emerging evidence suggested that high levels of beta carotene may prevent certain cancers 

and/or heart disease.  However, a study conducted with people who smoke in Finland resulted in 

a higher incidence of lung cancer in those supplemented with beta carotene than those not 

supplemented in the placebo group (6).  Therefore, more research is needed to determine the true 

effect of antioxidants in the body. 

Safety: 
 
 
Another misconception is that any multivitamin on the market must be safe.  Clearly this is not 

the case, since the FDA has little regulation over dietary supplements.  With the FDA not 

monitoring the information on the supplement label, multivitamins may include unhealthy levels 

of certain vitamins and/or minerals.  Furthermore, it is discouraging to multivitamin consumers 

that the FDA only removes the product if it has been proven unsafe or if consumers have gotten 

sick from it (7). 

‐ 4 ‐ 

 



Kate **** December 7, 2009 

Substitution: 
 
 
A final misconception of many Americans is that one can substitute multivitamins for a healthy 

diet with no repercussions.  Although there are usually more vitamins and minerals in a 

multivitamin than a single food item like spinach, people do not realize that this does not 

necessarily mean that consuming multivitamins over the spinach is more beneficial.  David 

Grotto, a Registered Dietitian and spokesperson from the American Dietetic Association (ADA) 

said, "Foods are so complex, offering not only vitamins and minerals, but fiber, nutrients, 

phytochemicals, and a whole host of nutritious substances that science has not fully identified 

that work together with other foods and provide the benefits of a healthy eating pattern” (8).  

Since fat, carbohydrates, and protein are essential nutrients and needed for human survival, if 

otherwise healthy Americans ate nutritious foods containing essential nutrients, vitamins, 

minerals, and fiber, there would be no need for multivitamins. 

From these reasons, one can see that there are many misconceptions among people in the US 

about the safety of multivitamins and their roles in the human body. 

 

Consequences of Misuse 

 
Toxicity: 

 
Although most view multivitamins as harmless, many Americans are not aware of the dangers of 

multivitamin misuse, which are associated with consumption of high levels of certain vitamins 

and minerals.  Iron, for example, being a toxic metal that can only be excreted from the body 

through blood loss, can lead to hemochromatosis, an enlarged liver, fatigue, and joint diseases if 
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people consume more than the RDA (8mg/day for men and 16mg/day for women) (9).  Water 

soluble vitamins in supplements, like thiamin, that are excreted in urine when taken in excess, do 

not pose as great of threats to Americans since toxicity does not usually occur.  However, since fat 

soluble vitamins A, D, E, and K are stored in the liver and fatty tissues and are not easily 

excreted via urine, Americans are at risk for toxicities of these vitamins if they consume 

multivitamins with RDAs above 100%.  For example, in Table 1, the Centrum Performance 

multivitamin supplement contains 200% of the vitamin E RDA for adults.  Since this is a fat 

soluble vitamin, it may be dangerous to consume this high dose. 

 

Table 1:  Centrum Performance Multivitamin Nutrition Label showing doses higher than RDAs. 

 
The most common vitamin and minerals that have been taken to excess by Americans include 

vitamin A, vitamin C, niacin, iron and zinc (8).  Since most Americans do not read the dosage of 
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vitamins and minerals on the bottle of multivitamins, they may be receiving toxic amounts of 

these micronutrients and not even know it.  Furthermore, Dr. Shannon Kelleher, an assistant 

professor in Nutrition at the Pennsylvania State University, said that multivitamins may include 

higher doses of micronutrients than listed on the label because supplement companies try to 

compensate for potential micronutrient losses in the processing of supplements (10).   

 
If one takes a multivitamin supplement, he or she should be aware of toxicity symptoms.  For 

example, if a person who consumes multivitamins experiences symptoms such as dry skin, 

nausea, joint pain, headaches, hair loss, and confusion, they should be aware that they may be 

experiencing vitamin A toxicity (4). 

 

Changes in Absorption Due to Bioavailability: 

 
Another concern for Americans is the bioavailability of vitamins and minerals in supplements.  

Bioavailability varies depending on many factors including inorganic verses organic forms of the 

vitamin.  Furthermore, since some vitamins interact with each other when taken together, their 

bioavailabilities increase or decrease as a result.  For example, if a person takes inorganic iron 

and vitamin C together, the bioavailability and absorption of the iron may increase.  This 

increase in iron bioavailability and absorption could easily lead to iron toxicity, or 

hemochromatosis, as mentioned above.   

 
Many Americans also do not realize that low levels of magnesium and calcium may increase iron 

bioavailability as well.  However, if a multivitamin contains both calcium and phosphorus, for 

example, the bioavailability of both decreases because they compete with each other for 

absorption in the body (8).  This decrease in bioavailability and absorption of both 
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micronutrients could result in a deficiency of the two if the consumer relies solely on the 

multivitamin (and not dietary sources) for his or her calcium and phosphorus intake.  Both 

phosphorus and calcium deficiencies can lead to the consumer experiencing bone loss, and a 

severe calcium deficiency can result in osteoporosis in adults (9).  Therefore, by taking a 

supplement with about 100% or more of the RDA of dozens of vitamins and minerals, one may 

be disrupting the absorption process of certain micronutrients. 

 
Money Wasting: 

 
Another consequence of misusing multivitamins could be wasting money.  If people do not 

necessarily need to take multivitamins, i.e. if they eat a relatively healthy diet and are for the 

most part healthy individuals, they may not need to take multivitamins at all.  Since a bottle of 

Centrum Performance with 75 multivitamins is about $12, that is an extra $6 per month or $72 

per year that is spent on something not needed (5). 

 
As a result of naiveté, many Americans are unaware of the hazards of overconsumption of 

certain vitamins and minerals, as well as factors influencing the bioavailability of these. 

 

Possible Solutions 

 
Prescription Multivitamins: 

 
One possible solution to the problem of multivitamin misuse is to require a physician’s 

prescription for the purchase of any multivitamin.  As pointed out in this report, many consumers 

have misconceptions about multivitamins and micronutrients in general.  Therefore, instead of 
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Americans purchasing and consuming multivitamins that do not fit their needs, or that may not 

be needed at all, doctors can prescribe safe supplements to only those who are in need of a higher 

micronutrient dosage.  This need may also be determined by a registered dietitian. 

 
Education at Work and School: 
 
 
A second potential solution to the problem of multivitamin misuse is to implement educational 

programs in the workplace and at schools to teach both children and adults about healthy diets, 

the basics of micronutrients, and multivitamin safety.  Registered dietitians could provide written 

educational information to school districts, so that they could be provided to health and physical 

education teachers to include in their lectures.  In the workforce, many businesses, in cooperation 

with health insurance companies, have implemented health and wellness programs for their 

employees in recent years.  Therefore, the multivitamin information could be added to these 

wellness programs to improve employees’ knowledge and therefore choices involving 

multivitamins.   

 

Evaluation Using Criteria: 

 
Prescription Multivitamins: 

 
Efficiency:  Making all multivitamins prescription could be efficient if all Americans visit their 

physicians to determine if they need multivitamins or not.  However, many people do not visit 

the doctor unless they are sick.  Furthermore, only 21% of Americans get yearly checkups (6).  

Therefore, even if people with very poor diets feel that they need a supplement, they may not go 
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to the doctor until they start to see deficiency symptoms.  By this point, their health may be 

deteriorating.  As a result, those who actually need multivitamins may not receive them because 

of the hassle of visiting the doctor. 

Feasibility:  Although in a perfect world, this solution may be effective, there are many factors 

that must be considered.  First, as mentioned above, many Americans would not visit their 

physicians just to see if they need multivitamins or not.  With high co pays and busy schedules, 

this may be viewed as unnecessary.  Finally, since there is already a high demand for physicians 

in the US, this may increase the demand if Americans do choose to visit their doctors for 

multivitamins.   

Cost:  This solution may cause conflict in the market of nutritional supplements.  If less people 

are visiting their physicians and being prescribed multivitamins, less people are buying the 

supplements.  Therefore, companies like Centrum and One-A-Day may go out of business.  Also, 

as mentioned above, with high co pays, many Americans would not want to pay for a doctor’s 

visit just to be prescribed multivitamins.   

Although this idea would eliminate money waste from people who do not need multivitamins, it 

is not feasible, nor it is cost-efficient. 

 
Education at Work and School:     

 
Efficiency:  Implementing educational programs in schools and businesses has the potential to be 

very efficient.  Since many consumers are not informed about micronutrients and multivitamin 

safety, education could be the best tool to resolve the overall problem of misuse.  Instead of 

‐ 10 ‐ 

 



Kate **** December 7, 2009 

forcing change in the supplement market without explaining to Americans the truths about 

multivitamins, this solution can allow people to make their own educated choices with 

supplements.  Furthermore, teaching children at young ages about the safeties of multivitamins 

would help them to make better decisions about supplements as adults.  

 
Feasibility:  Starting this program in schools would be relatively easy.  Since almost all schools 

have health and physical education programs, adding information about multivitamins to health 

lectures would not be difficult.  In businesses, if the companies already have health and wellness 

programs, this information could also be easily added to the curriculum of the program.  

However, if companies do not have these programs, they would not receive the information, 

unless it was added to company newsletters or publications. 

 
Cost:  If schools and businesses already have health programs established, this solution would be 

very inexpensive to implement, with essentially the only cost being the hiring of a dietitian to 

write and send the multivitamin information to the schools and companies.  If these health 

programs have not been established however, it could be costly to start a multivitamin and 

supplement program from scratch. 

 
Implementing educational programs would be the more effective, feasible, and cost-efficient of 

the two solutions since it does not require major changes in the typical American’s life or the 

multivitamin industry. 
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Conclusion 
 
 
The prevalence of Americans misusing multivitamins has increased within the past few decades.  

This is partly due to the many misconceptions about micronutrients and their roles in the body, 

supplement safety, and their substitution for healthy foods in the diet.  As a result of this misuse, 

consequences including toxicities, changes in absorption due to bioavailability changes, and 

money wasting are often seen.   

 

When determining a solution to for problem, three criteria were evaluated.  First, the solution’s 

efficiency of decreasing the multivitamin misuse is assessed.  Second, the feasibility of carrying 

through with the solution is determined.  Finally, the cost of both solutions is evaluated.   

 

The first solution, making multivitamins prescription, is reasoned inefficient at solving the 

multivitamin misuse problem, since most Americans visit their physicians rarely to begin with.  

Requiring multivitamins to be prescribed by physicians is also determined not feasible.  Since 

many Americans avoid the doctor’s office, and there currently such a high demand for 

physicians, persuading more Americans to visit their physicians to determine multivitamin needs 

would cause stress in the medical industry.  Finally, this solution may put a financial burden on 

Americans with co pays from doctor visits.  It may also cause multivitamin companies to go out 

of business if less people are purchasing them. 

 

The second solution, implementing educational programs in schools and businesses could be 

very efficient.  Instead of forcing Americans to follow strict rules with multivitamins, educating 
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them, on multivitamin safety, especially at young ages, would allow them to first learn the facts, 

then decide on their own.  Furthermore, this solution is feasible because it require little change in 

Americans’ lives and is a relatively simple program to apply.  Finally, if health and wellness 

programs are already established in schools and businesses, this solution would be very 

inexpensive, the only real cost being the salary for the registered dietitian who develops the 

curriculum for the programs. 

 

As a result of these evaluations, one can determine that implementing educational programs in 

schools and businesses is the better solution to decreasing the prevalence of multivitamin misuse 

in Americans.  This solution does not require major changes in the supplement industry or 

peoples’ every day lives.  It also allows children to learn the facts at a young age in schools, to 

make wise decisions as adults.   

 

It is possible to decrease the prevalence of multivitamin misuse among Americans with simple 

education.  Teaching people the facts about micronutrients and multivitamins will lead to a 

happier and healthier America.   

 

Recommendations 

 

Applying educational-based programs in schools and businesses, focusing on healthy diets, 

micronutrients, and multivitamin safety is a highly recommended solution to the multivitamin 

misuse problem in America.  In order to apply this solution, the following steps should be taken: 

‐ 13 ‐ 

 



Kate **** December 7, 2009 

• Hire a registered dietitian to develop the curriculum for the programs in both schools and 

businesses. 

• Contact school boards in the area and offer them the program to implement in health and 

physician education classes. 

• Contact local businesses to determine health and wellness programs used.   

•  Contact these wellness programs and offer the educational program. 

• Post fliers and newsletters advertising both the wellness programs and multivitamin 

safety for businesses that do not have these programs. 

• Give annual surveys to students and employees who have participated in the programs, 

asking their opinions about multivitamins and the program itself, to measure the 

program’s success. 
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