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EXECUTIVE SUMMARY  

Project Objectives 

The impact of preventive health care on well-being and the potential decrease of total 

health care expenditures in the United States are strong arguments for the daily use of 

certain dietary supplements. The objective of this report is to determine the potential net 

economic savings that could be realized given the usage of dietary supplements that are 

scientifically shown to reduce the occurrence of disease-related events among targeted 

population groups. Specifically, this report will attempt to show that using specific dietary 

supplements by consumers who are determined to be at a high risk of experiencing a 

costly disease-related event can result in health care cost savings.  

A review of dietary supplement scientific literature that covers eight dietary supplement 

regimens across four non-communicable diseases was carried out. From this review, an 

overall change in the risk of a given disease-related event with the use of each of the 

supplements has been deduced. Then, these impact variables are used as a critical input 

into a cost-benefit scenario analysis to determine the potential change in economic 

benefitsτin terms of avoided hospital utilization costsτthat could be realized if 

everybody in a specified high-risk population group were to use each of the dietary 

supplements at specified intake levels that have been associated with protective effects. 

These monetary benefits could be an element in reducing health care costs of vulnerable, 

high-risk populations, which are the greatest contributors to total health care costs in this 

country. 

The disease conditions and dietary supplement combinations this report examines are:  

 Coronary heart disease (CHD) and the potential net health care cost savings when 

using omega-3 fatty acids, three B vitamins (folic acid, B6, and B12), phytosterols, 

and psyllium dietary fiber;  

 Diabetes-attributed CHD and the potential net health care cost savings when 

using chromium picolinate; 

 Age-related eye disease (ARED), specifically age-related macular degeneration 

and cataracts, and the potential net health care cost savings when using lutein 

and zeaxanthin;  

 Osteoporosis and the potential net health care cost savings when using the 

combination of calcium and vitamin D or when using magnesium. 

 

 

 

 

This report 

demonstrates that the 

use of specific dietary 

supplements among 

those consumers that 

are at a high risk of 

experiencing a costly 

disease-related event 

can lead to positive 

health care cost 

savings. 
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Summary of the Findings 

This study demonstrates that significant cost savings can be realized by health care payers, 

such as insurance companies, and consumers through the use of dietary supplements that 

have a demonstrable and substantial effect on the risk of costly disease-related events 

among targeted high-risk populations. Specifically, this report will examine evidence 

showing that the usage of key dietary supplements can reduce overall disease treatment-

related hospital utilization costs associated with heart disease, age-related eye disease, 

diabetes, and bone disease in the United States among those at a high risk of experiencing 

a costly, disease-related event. Thus, targeted dietary supplementation regimens are 

recommended as a means to help control rising societal health care costs, and as a means 

for high-risk individuals to minimize the chance of having to deal with potentially costly 

events and to invest in increased quality of life.  

Regarding CHD, the most costly disease in the United States (Centers for Disease Control 

and Prevention), this study determined that the use of omega-3 and the B vitamins folic 

acid, B6, and B12 among all U.S. adults over the age of 55 with diagnosed CHD can confer 

significant cost savings for health care cost payers given the overall state of knowledge 

regarding the efficacy of these dietary supplements.  

 The potential avoided hospital utilization costs related to CHD through the full 

utilization of omega-3 supplements at preventive intake levels among the target 

population can be as much as $2.06 billion on average per year and a cumulative 

savings of $16.46 billion from 2013 to 2020. The potential net savings in avoided 

CHD-related hospital utilization costs after accounting for the cost of omega-3 

dietary supplements at preventive daily intake levels would be an average of 

$484.6 million per year, and more than $3.88 billion in cumulative health care 

cost savings from 2013 to 2020. 

 The full utilization of folic acid, B6, and B12 among the target population at 

ǇǊŜǾŜƴǘƛǾŜ ƛƴǘŀƪŜ ƭŜǾŜƭΩǎ effect on potential avoided CHD-related hospital 

utilization costs would be an average savings of $1.52 billion per yearτa 

cumulative cost avoidance to health care payers of $12.12 billion from 2013 to 

2020. The potential net savings in avoided CHD-related health care costs after 

accounting for the cost of folic acid, B6, and B12 utilization at preventive daily 

intake levels would be an average of $654.0 million per year and more than $5.23 

billion in cumulative health care cost net savings from 2013 to 2020. 

Because scientific evidence generally suggests that the use of phytosterols and psyllium 

dietary fiber has a direct link in helping to reduce low-density lipoprotein (LDL) cholesterol 

levels, which, in turn, reduces the risk of experiencing a costly CHD-related event, this 

study found that realizable cost savings for all U.S. adults over the age of 55 with 

diagnosed CHD can be significant.  

Targeted dietary 

supplementation 

regimens are 

recommended as a 

means to help 

control rising 

societal health care 

costs and as a 

means for high-risk 

individuals to 

minimize the chance 

of having to deal 

with potential costly 

events and increase 

quality of life. 
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 An average of $4.23 billion per year and a cumulative savings of $34.00 billion 

from 2013 to 2020 in avoidable hospital utilization costs is potentially realizable if 

all U.S. adults over the age of 55 diagnosed with CHD were to use phytosterol 

dietary supplements at protective levels. Likewise, potential total cost savings 

among the same target population given the use of the psyllium dietary fiber at 

preventive daily intake levels would be an average hospital utilization cost 

avoidance of $4.38 billion per year and cumulative savings of $35.05 billion from 

2013 to 2020. 

 The potential net health care cost savings of phytosterols and psyllium dietary 

fiber supplementation, after accounting for the cost of supplement utilization, 

would be an average annual savings of $3.32 billion per year and $2.48 billion per 

year, respectively, after accounting for the costs of supplementation utilization 

from 2013 to 2020.  

If only the potential avoided hospital utilization costs of type 2 diabetes-attributed CHD 

events among adults over the age of 55 with diagnosed CHD were considered, avoided 

expenditures would average $1.22 billion per yearτa cumulative savings of $9.75 billion 

from 2013 to 2020, assuming an annual average cost per person experiencing a CHD-

related event of $16,690. This study also determined that the potential net cost savings 

from avoided CHD events would average $970.0 million per year from 2013 to 2020τ

nearly $7.76 billion in cumulative savings during the forecast period after accounting for 

the cost of chromium picolinate dietary supplementation. 

In 2012, total direct medical expenditures associated with ARED events (macular 

degeneration and cataracts) plus the related expected costs of post-procedure nursing 

care/assisted living services due to reduced vision were almost $16.97 billion and are 

expected to average $20.55 billion per year from 2013 to 2020. Based on the deduced eye 

health benefit from using lutein and zeaxanthin dietary supplements, if every person over 

the age of 55 with ARED were to take lutein and zeaxanthin supplements at the preventive 

daily intake levels, avoidable expenditures related to AMD would average $57.4 million 

per year from 2013 to 2020. In addition, the effect on avoided direct medical costs and 

post-procedure assisted living costs related to cataracts given the daily use of lutein and 

zeaxanthin supplements at preventive levels would average $3.81 billion per year. This 

study further determined that an average of $966.6 million per year in net avoided 

medical costs and nearly $7.73 billion in cumulative net savings from 2013 to 2020 could 

be realized after accounting for the cost of dietary supplement intervention. 
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Osteoporosis is the most prevalent bone disease in the United States, accounting for more 

than $14.00 billion in direct health care costs in 2012 because of fractures. Given complete 

utilization of calcium and vitamin D supplements by all U.S. women over the age of 55 

diagnosed with osteoporosis at preventive daily intake levels, an average of $1.87 billion 

per year and a cumulative savings of $15.00 billion from 2013 to 2020 in avoidable 

hospital utilization costs are potentially realizable. Moreover, more than $1.52 billion in 

net health care cost savingsτ$12.15 billion over the next seven yearsτcould be realized 

after accounting for the cost of dietary supplementation. Magnesium dietary supplement 

intake could result in an average of $851.0 million per year and $6.80 billion cumulatively 

from 2013 to 2020 in avoidable hospital utilization costs if all U.S. women over the age of 

55 diagnosed with osteoporosis were to use magnesium dietary supplements at 

preventive intake levels. Furthermore, net health care cost savings of $595.3 million per 

year and more than $4.76 billion cumulatively over the next seven years is potentially 

realizable after accounting for the cost of dietary supplementation. 
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BACKGROUND 

 

 

Problem Statement 

A common question among policymakers, public health experts, and consumers that is, in 

many ways, still unaddressed is whether health care costs can be avoided if more 

preventive measures are adopted. On the surface, it seems that the answer would be a 

logical yes, in that preventing diseases is a better option than having to pay for costly 

treatments. According to the Centers for Disease Control and Prevention (CDC), 

approximately three quarters of total U.S. health care expenditures are spent on 

preventable diseases, including such conditions as coronary heart disease, diabetes, age-

related eye disease, and osteoporosis (Centers for Disease Control and Prevention), but 

only 3% of health care expenditures are invested in disease prevention programs 

(American Public Health Association - Center for Public Health Policy, 2012). 

Although the U.S. health care system today does not have as strong an emphasis on 

preventive medicine as other Western countries, many observers predict that the United 

States is in the midst of a slow revolution of its health care modelτtransitioning to a 

model that is more focused on maintaining individual and overall health and wellness as 

opposed to a continued reactive approach focused on single-event interventions. 

However, a deeper look into the cost-effectiveness of prevention reveals many variables 

that must be accounted forτincluding which diseases are preventable, the efficacy of the 

proposed preventive measures, and, ultimately, the relative costτbefore an informed 

decision on the optimal distribution of health resources by policymakers, public health 

experts, and consumers can be made. 

Some observers question investing more money and effort into preventive health and 

wellness programs, citing two key issues that may make prevention less cost-effective 

than one would expect (Cohen, Neumann, & Weinstein, 2008) (Russell, 2007). The first 

issue is that the most well-known prevention practices, such as regular physician checkups 

or healthy people participating in more laboratory-based procedures (including cancer 

screenings and blood work), do not actually improve one's health. However, this is also 

not prevention in the true sense of the word; rather, it is a form of health diagnostics, and 

diagnostics do not prevent illness. Instead, they identify illnesses for possible utilization of 

costly acute treatment services. The second issue is that prevention realizes relatively little 

net cost savings because of the large number of people who would need to adopt 

preventive measures to avoid just one costly disease-attributed event. However, this 

argument ignores the core definition of prevention, which is a set of activities that an 

individual adopts to help minimize his or her chance of experiencing an undesired disease-

attributed event.  

Approximately 75% 

of total U.S. health 

care expenditures 

are spent on 

preventable 

diseases but only 

3% of total health 

care expenditures 

are invested in 

disease prevention 

programs. 
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Proponents state that true prevention implies a lifelong habit of adopting lifestyle 

practices that are known to favor better health. These include paying attention to diet and 

weight, adopting an active lifestyle, and avoiding risky behaviors such as smoking and 

drinking alcohol. The use of certain dietary supplements may also help delay or prevent 

certain diseases. The objective of prevention is to improve health throughout lifeτin the 

growing years, during reproduction, and while aging. Improved health can also be 

expected to result in lower health care costs, especially in those life stages (such as older 

adults and seniors) when costs are most likely to occur. Specifically, the adoption of a 

ǇǊŜǾŜƴǘƛƻƴ ǊŜƎƛƳŜƴ ƘŜƭǇǎ ǘƻ ƳƛǘƛƎŀǘŜ ǇƻǘŜƴǘƛŀƭ ŘŀƳŀƎŜ ǘƻ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ƘŜŀƭǘƘ ŀƴŘ 

wellness, as well as financial effects that could occur, if the individual develops a disease. 

Despite the uncertainty surrounding the cost-effectiveness of prevention, its role as a 

component in overall health and wellness is gaining traction. Most Americans are aware of 

ǘƘŜ ŎƘŀƭƭŜƴƎŜǎ ŦŀŎƛƴƎ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ƘŜŀƭǘƘ ŎŀǊŜ ǎȅǎǘŜƳΥ ŜǎŎŀƭŀǘƛƴƎ ŎƻǎǘǎΣ ŘŜƴƛŜŘ ǘŜǎǘǎ ŀƴŘ 

treatments, fragmented care, less time available for a patient-physician relationship, 

medical errors and inefficiencies, and other problems. However, important cultural, 

technological, and demographic trends are increasingly putting more control into the 

hands of patients to directly manage their health. This transformation has enormous 

potential to change how medicine is practiced and how the health care system, as a 

whole, operates.  

This shift is directly driven by the need to look for smarter ways to control the escalating 

costs associated with rising disease-incidence rates for preventable diseasesτor, at a 

minimum, to identify high-risk populations and minimize their chances of experiencing 

costly events. There are many ways to address rising costs, including the use of new 

technologies that identify high-risk populations before they experience costly acute 

treatment events; the adoption of a new health care model that incentivizes consumers, 

health care professionals, and other key stakeholders to address the antecedents of 

disease as opposed to the utilization of acute treatment services; and increased education. 

A low-technology, yet smart, approach that could be more extensively used by consumers 

and physicians might feature certain dietary supplements that have been scientifically 

shown to help reduce the risk of experiencing a costly disease event among high-risk 

population groups.  

In the United States, dietary supplements are defined by the Dietary Supplement Health 

and Education Act (DSHEA) of 1994 as products that are orally ingested and contain 

nutrients or other dietary components meant to supplement the diet (U.S. Food and Drug 

Administration, 2013). Dietary supplements come in many forms, including tablets, 

capsules, liquids, powders, and more. Nutritional components of dietary supplements 

include vitamins, minerals, fatty acids, proteins, and amino acids (U.S. Food and Drug 

Administration, 2013). A significant amount of scientific research has been conducted 

involving dietary supplements, and many studies demonstrate that these supplements 

have a positive effect on reducing the risk of a disease event. Disease events require costly 

treatments, but there have been few efforts to calculate the cost-effectiveness of such 

dietary supplement use.  

The adoption of a 

prevention regimen 

can help mitigate 

possible damage to 

an individualôs 

health and wellness, 

as well as possible 

financial impacts 

that could occur if 

the individual 

develops a 

preventable disease. 
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There is a need for an objective and systematic assessment of the current state of 

scientific findings regarding the link between the use of dietary supplements and the 

reduction in the risk of a disease that requires costly treatment services. Understanding 

this link will help key stakeholdersτincluding patients, physicians, governments, and 

private insurance companies and employersτmake recommendations on the best course 

of action to help minimize current and future costs and maximize benefits. This report 

examines the potential health care cost savings if people over the age of 55 use certain 

dietary supplements that have been shown to lower disease risks. Specifically, this report 

will examine evidence that demonstrates that the use of key dietary supplement 

ingredients can reduce illness-related hospital utilization costs associated with heart 

disease, age-related eye disease, diabetes, and bone disease in the United States. 

  

A significant 

amount of scientific 

research has been 

conducted involving 

dietary 

supplements, and 

many studies 

demonstrate that 

these supplements 

have a positive 

effect on reducing 

the risk of a disease 

event. 
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Research Methodology  

This report presents a cost-benefit analysis (CBA) comparing the effect on overall disease 

management costs if a high-risk population were identified and if that population were to 

increase its use of dietary supplements and incur the cost of such supplementation, with 

the expectation that supplement use would decǊŜŀǎŜ ŜŀŎƘ ǇŜǊǎƻƴΩǎ ƻŘŘǎ ƻŦ ŜȄǇŜǊƛŜƴŎƛƴƎ ŀ 

costly treatment event. CBA can be used to assess various cost scenarios and to identify 

the potential savings or loss that can be realized if one scenario occurred versus another.  

This analysis is centered on a series of hypothetical scenarios for a set of common dietary 

supplements to determine whether a net savings can be realized in the costs of disease 

management services if costly medical events are avoided through the use of a specific 

dietary supplement compared with scenarios of no supplement usage. Net savings will 

suggest a strong economic argument for each person in a given high-risk population to use 

the given dietary supplement to reduce lifetime disease management costs. 

This issue is similar to many that pharmacoeconomic/clinical studies aim to address, which 

ƛǎ ǘƘŜ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ŀƴ ƻǾŜǊŀƭƭ ǘǊŜŀǘƳŜƴǘΩǎ ŜŦŦŜŎǘ ƻƴ ǘƘŜ ƻǳǘŎƻƳŜ ƻŦ ŀ ƎƛǾŜƴ ŜǾŜƴǘ 

when a treatment regimen is applied to one group versus a control group. From these 

types of analyses, riskτand subsequently risk reduction of an event occurringτcan be 

calculated and applied into a cost-benefit model that helps key decision makers (including 

patients, health care professionals, governments, insurance companies, and employers) 

determine whether a treatment is cost-effective. 

To deduce the true effect of treatment with a given dietary supplement on the occurrence 

of a specific disease event, a rigorous search was conducted focusing on published studies 

that quantified the effect of dietary supplementation on the incidence of disease events 

that required direct medical treatment. The goal was to collect a set of studies that 

represented the overall state of understanding and general acceptance on the level of 

efficacy a given dietary supplement has on affecting the relative risk of a disease event 

occurrence.  

Basically, a thorough review of scientific evidence that shows a likely effect of the intake 

of each key dietary supplement on the occurrence of chronic, disease-related events was 

undertaken. This intervention effect can be quantified into a risk reduction metric, which 

can be included in a cost-benefit model for scenario assessment. The process of deriving 

the risk reduction metric for each key dietary supplement followed the same overarching, 

rigorous process of identifying the relevant and representative scientific studies that show 

an effect on disease event occurrence through a rigorous search exercise and deducing an 

overarching measure of relative risk between dietary supplement users versus nonusers. 

Specifically, Frost & Sullivan took the following steps to derive the expected risk reduction 

metrics for use in the cost savings model:  

 

 

If an event risk 

reduction can be 

determined and 

applied into a cost-

benefit model, then 

this will help 

patients, health 

care professionals, 

governments, 

insurance 

companies, and 

employers 

determine whether 

a given treatment 

regimen is cost-

effective. 
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Review of the scientific literature related to the given chronic disease and the dietary 

supplement  

Frost & Sullivan first instigated a rigorous scientific literature search and built a database 

of key studies that investigated a causal relationship between supplement intake and the 

incidence of specific health conditions of interest. Studies were included in the database. 

Scientific studies included in the database include case studies, observational 

epidemiologic studies, and clinical trials adhering to best practice scientific methodologies 

and inclusion was independent of whether the findings were positive, negative, or null. 

¢ƘŜ ǎŜŀǊŎƘ ŜȄŜǊŎƛǎŜ ǳǎŜŘ ǘƘŜ ¦Φ{Φ bŀǘƛƻƴŀƭ [ƛōǊŀǊȅ ƻŦ aŜŘƛŎƛƴŜΩǎ tǳōaŜŘ ŘŀǘŀōŀǎŜΦ !ƭƭ 

studies reviewed were retrieved between February 1 and May 31, 2013. More than 400 

studies were identified based on the use of a strict set of keyword combinations including 

ǘƘŜ ŘƛŜǘŀǊȅ ǎǳǇǇƭŜƳŜƴǘ ƻŦ ƛƴǘŜǊŜǎǘΣ ǘƘŜ ŘƛǎŜŀǎŜ ƻŦ ƛƴǘŜǊŜǎǘΣ ŀƴŘ ǘƘŜ ǿƻǊŘǎ άǊƛǎƪ ǊŜŘǳŎǘƛƻƴέ 

or similar phrasing.  

Identification of a representative set of qualified studies that investigated a causal 

relationship between supplement intake and the incidence of specific health conditions 

of interest 

Once the database of possible studies was created, each study was thoroughly reviewed 

and assessed to determine whether there was a quantifiable relationship between 

supplement intake and the incidence of a specific chronic disease event, either directly or 

indirectly through a specified biomarker. Specifically, a study was considered qualified for 

inclusion in the analysis if it tested for a relationship between the intake of a given dietary 

supplement at a specific dosage level range and the reduction in the odds of a disease 

event occurring, independent of the direction of the relationship.
1 
Typically, observational 

epidemiologic studies and randomized clinical trials fit this criterion. If such studies were 

not found, then studies were reviewed that tested for causal relationship between 

supplement intake and the level of a biomarker that is correlated to the relative risk of a 

disease event. Frost & Sullivan strove to include studies that were similar in study protocol 

in an attempt to control for observable variance. In addition, the research team strove for 

the ideal of exhaustive inclusion of all studies, but that cannot be guaranteed because of 

time and resource constraints. Frost & Sullivan makes no claims of endorsing the specific 

findings of any scientific study reviewed. 

 

 

 

                                                                 

1 The selection of studies included in this analysis was not based on the direction, the magnitude, or statistical 

significance of the reported findings.  
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Weighting and aggregation of the qualified study findings in order to determine an 

overall expected impact of dietary supplement intervention on disease event occurrence  

In any cost-benefit analysis, there is a need to identify a variable that reflects the effect 

that the activity will have on overall costs and benefits. Only then can one undertake a 

comparative analysis between two scenarios. Economists refer to this as output elasticity, 

which is a ratio that shows a change in a specified output given a change in a specified 

input. Frost & Sullivan searched for scientific studies that showed a direct relationship 

between the usage of a specific dietary supplement and the risk of experiencing a defined 

disease-attributed hospitalization event or a biological marker, such as LDL cholesterol 

levels and hemoglobin A1c (HbA1c) levels, which can be linked to the chance of a disease-

attributed event. 

To deduce an estimate on these output elasticities, each qualified study result was 

weighted by the precision of its findings to derive an overall expected risk reduction (RR) 

metric. For this study, two approaches were used to derive the expected effect of dietary 

supplement intervention on disease event occurrence. The specific approach adopted per 

dietary supplement type was dependent on the quantity of the qualified studies that 

explore the relationship between intake and disease event risk and the nature of the 

collective literature.  

The DerSimonian and Laird random-effects literature review approach (D-L approach) was 

used in cases where a dietary supplement had a significant number of scientific/clinical 

studies that directly explored the specific question that this study aims to address 

(DerSimonian & Laird, Literature Review in clinical trials, 1986). The D-L approach allows 

one to properly assess the results of a set of studies that address the same research 

question, even though each study varies in terms of sample size, study protocol, research 

team, and a host of other study qualities. This variance is addressed by controlling for 

inter-study and intra-study variance, and provides a more probable and exact estimate of 

the overall effect of intervention (see Appendix for details on the D-L approach 

methodology and details on the calculation of relative risk (RR) and relative risk reduction 

(RRR) metrics.  
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In cases where the D-L random-effects literature review approach is not appropriate, such 

as the case when the number of qualified studies is small or when the relationship 

ōŜǘǿŜŜƴ ǘƘŜ ǎǳǇǇƭŜƳŜƴǘ ƛƴǘŜǊǾŜƴǘƛƻƴΩǎ ƛƳǇŀŎǘ ŀƴŘ ǘƘŜ ǳǘƛƭƛȊŀǘƛƻƴ ƻŦ Ŏƻǎǘƭȅ ǘǊŜŀǘƳŜƴǘ 

services is indirect, the Center for Evidence-Based Medicine (CEBM) approach was 

adopted to calculate the number of people needed to treat in order to avoid one major 

disease event (Center for Evidence Based Medicine, 2012). In these cases, all that is 

needed for the calculation is an estimate of the relative risk reduction and the observed 

event rate (ER) or the observed disease prevalence in the target population. It should be 

noted that the estimated number needed to treat is less accurate compared to the D-L 

approach and consequently the calculated estimate tends to be inflated. Thus, the 

determined cost saving estimates will be less precise compared to the cost savings 

calculated using the D-L approach but still provide invaluable insight of the given 

ǎǳǇǇƭŜƳŜƴǘΩǎ ǇƻǘŜƴǘƛŀƭ Ŏƻǎǘ ǎŀǾƛƴƎǎ ŀƴŘ ƘŜŀƭǘƘ ŎŀǊŜ Ŏƻǎǘ ŜŦŦŜŎǘƛǾŜƴŜǎǎ όǎŜŜ !ǇǇŜƴŘƛȄ ŦƻǊ 

details on the CEBM methodology and details on the calculation of relative risk reduction 

(RRR)). 

Health care cost savings scenario analysis 

Independent of which literature review approach was used, the key metric needed for 

inclusion in the cost models is the number needed to treat (NNT), which can easily be 

calculated using the deduced RRR metrics from the literature review. The NNT is the total 

number of people who would have to undergo a preventive or treatment intervention to 

realize one avoided undesired event. This metric was selected as the variable of focus in 

this study because it is easy to associate an expected health care cost per person 

experiencing an event. For example, if it was found that a given dietary supplement had an 

NNT of 100, this would mean that 100 people would need to be supplemented to avoid 

one major disease event in the target population.  

Once the NNT for a given dietary supplement regimen is known, the number of possible 

avoided events that could be realized if everybody in a given population were to use the 

supplement at an adequate or protective daily intake level can be calculated; knowing the 

cost per event, the total avoided costs can be estimated. For example, consider the case of 

omega-3. It is known that 17.0 million adults over the age of 55 have documented CHD 

and that 4.8 million people in this group will experience a new CHD event in 2012. Thus, if 

the total population had used omega-3 at preventive daily intake levels, 127,601 CHD 

hospital utilization events would have been avoided based on the deduction from current 

scientific literature that the expected relative risk reduction in experiencing a costly CHD 

event is 6.9%. This implies an NNT metric of 133 people who needed to be treated to 

avoid one event (refer to Figure 3.5 for the detailed description of the derived relative risk 

metric for omega-3 intake). Given that the cost of each CHD event averaged $13,317 in 

2012, the potential avoided hospital utilization costs would have been approximately $1.7 

billion in 2012. 
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In order to have realized this total cost savings potential, then all 16.6 million adults over 

the age of 55 with CHD would have had to take omega-3 at preventive daily levels at a 

total subpopulation supplement utilization cost of $1.57 billion. Thus, the net benefit that 

could have been gained would have been more than $131.0 million in avoided CHD-

related hospitalization costs in 2012. 

Figure 2.1τSummary of Cost Calculations Assuming Omega-3 and Coronary Heart 

Disease Cost Hypothetical Case, 2012 

Reference 
column 

Metric Measure Note 

A Target population with CHD, 2012* 17,016,536 
Source: CDC and 
Frost & Sullivan 

B 
Expected number of people within the target 
population who will experience a CHD 
hospitalization event, 2012 

4,831,679 
Source: MEPS and 
Frost & Sullivan 

C NNT (from literature review) 133 
Source: Frost & 

Sullivan 

D 
Expected annual cost of CHD hospital 
utilization per person, 2012 

$13,316.66 Source: MEPS 

E 
Annual cost of omega-3 dietary 
supplementation per person, 2012 

$92.15 
Source: Frost & 

Sullivan 

F 
Number of events avoided if everybody in the 
target population took a supplement, 2012 

127,601 A/C = F 

G Avoided hospital utilization costs, 2012 $1,699,224,829 D*F = G 

H Costs of omega-3 supplementation, 2012 $1,568,065,776 A*E = H 

I Net cost savings, 2012 $131,159,053 G - H = I 

* Among all U.S. adults over the age of 55 with CHD 
Source: Frost & Sullivan 

Thus, once the expected risk reduction factor is derived from the literature review, the 

potential cost savings derived from dietary supplement usage among a given high-risk 

population at preventive daily intake levels can be calculated and compared with the 

extreme scenario of zero usage. The calculation of total cost savings is straightforward:  

 Total expenditure on chronic disease events at zero usage  

 MINUS total expenditure on chronic disease events given the use of dietary 

supplements at protective levels and the expected reduction in chronic disease 

events because of reduced risk  

 PLUS the dietary supplement utilization costs  

 EQUALS potential net cost savings derived from the lower occurrence of disease 

events because of increased dietary supplement usage 
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Thus, if the possible net cost savings is positive, then the dietary supplement regimen in 

question should be considered an effective means to help reduce overall disease-related 

individual lifetime costs and total social health care costs. Of course, the prior cost-benefit 

analysis approach makes the assumption that in the supplementation scenario, the entire 

population of the target high-risk population must fully utilize the given dietary 

supplements at protective intake levels from a base of zero use among this same 

population segment. In other words, the calculated net savings is actually the total 

potential net savings that are realizable. However, because it is known that it is likely that 

a percentage of the target high-risk population is already regularly using the dietary 

supplement in question, this share of the target population has already reduced its risk of 

experiencing a costly disease event and is already realizing its risk-reducing benefits. 

Logically, this also implies that the remainder of the potential regular users has yet to 

realize the potential preventive benefits from regular use of the given dietary 

supplements. Because avoided expenditures and net cost savings are a direct function of 

the total number of people in the target population using the dietary supplements, the 

calculation of avoided health care expenditures and net cost savings yet to be realized is 

simply a proportional adjustment of the total potential avoided expenditures and net cost 

savings. These yet-to-be-realized adjustments are also calculated in each of the scenario 

analyses conducted in this study and are reflected in their respective chapters. 

Research Limitations and Assumptions 

It should be noted that each dietary supplement explored in this study was analyzed 

independently, and cross-comparisons should be avoided. This is basically because the 

state of the science today does not support this approach; event risk for each supplement 

was examined in a controlled setting, independent of the use of other supplements. The 

definition of disease-attributed events and the associated per-person costs of treatment 

vary by disease condition; thus, derived benefits and costs are not comparable across 

disease conditions. Also, benefits of different supplements (such as omega-3 fatty acids 

and B vitamins) in reducing the risk of a single disease (such as CHD) cannot be considered 

to be additive. In addition, variance because of study sample size, research methodologies 

and study protocols, and patient population characteristics within each study and among 

all studies is high, making cross-comparison of dietary supplements unadvisable.  

However, there is enough evidence from this reportΩǎ ŦƛƴŘƛƴƎǎ that suggest that the net 

cost savings realizable were people to take a set or a combination of dietary supplements 

is highly likely to be greater than just using one of the dietary supplements. Certainly, 

more research would be required to substantiate this statement and determine if cost 

savings is accumulative (the sum of the savings), synergistic (the sum of the savings is 

higher than the net savings from using a combination of supplements due to offsetting 

effects/redundancies in the mechanism of action), or antagonistic (the sum of the savings 

is lower than the net savings from using a combination of supplements). Frost & Sullivan 

makes no claims of endorsing the specific findings of any scientific study reviewed. 

If the possible net 

cost savings is 

significantly positive, 

then the dietary 

supplement regimen 

in question should be 

considered as an 

effective means to 

reduce overall 

disease-related 

individual lifetime 

costs and total social 

costs as a whole. 
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Regarding cost estimate forecasts, expected compound annual growth rates were derived 

from a historic assessment of population growth rates, costs, and prices. Specifically, 

health care costs per person are expected to grow at an average annual growth rate of 5% 

from 2013 to 2020 based on the historical growth rate over the last 10 years. This growth 

rate was applied for all procedures for all conditions assessed in this study. Growth in the 

targeted population is expected to occur at an average annual growth rate of 1.7% during 

the forecast period, and it was assumed that growth in disease incidence is equal to 

population growth based on a review of population growth and disease incidence trends. 

Dietary supplement retail prices are expected to grow at a compound annual growth rate 

of 1% per year. All future expenditures on health care costs and dietary supplements were 

at a 3% discount rate, which is in line with health economic methods promoted by the 

World Health Organization to reflect the present value of estimated future expenditures 

and net savings and control for inflationary effects (World Health Organization, 2008). 
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CORONARY HEART DISEASE AND THE COST 

EFFECTIVENESS OF OMEGA-3 AND B 

VITAMIN DIETARY SUPPLEMENTATION 

 

 

Prevalence and Social Consequences 

Coronary heart disease (CHD) is defined as the set of conditions that causes the 

accumulation of plaque in the coronary arteries, thereby restricting blood flow to the 

heart and potentially resulting in angina, arrhythmia, myocardial infarction (MI), and heart 

failure (National Institutes of Health, 2012). CHD puts a heavy burden, both financially and 

in terms of quality of life, on the citizens of the United States. In addition, Americans are 

increasingly struggling to cope with its increasing prevalence, as well as the consequential 

increasing costs of treating this disease condition. CHD is the leading cause of death in the 

United States, causing 385,000 deaths each year and accounting for 1 out of 6 deaths, 

according to the Centers for Disease Control and Prevention (CDC) (National Health and 

Nutrition Examination Survey, 2013). In fact, 6.6% of the total adult U.S. population is 

reported to have CHD, and its prevalence sharply increases with age: more than 16% of 

adults over the age 55 are estimated to have heart disease (National Health and Nutrition 

Examination Survey, 2013). Furthermore, the hospital utilization expenditures related to 

managing and treating CHD for the total U.S. population exceed $100.00 billion per year, 

and expenditures for all U.S. adults over the age of 55 with CHD exceed $60.00 billion per 

year, according to the Center for Financing, Access and Cost Trends, Agency for Healthcare 

wŜǎŜŀǊŎƘ ŀƴŘ vǳŀƭƛǘȅΩǎ aŜŘƛŎŀƭ 9ȄǇŜƴŘƛǘǳǊŜ tŀƴŜƭ {ǳǊǾŜȅ нлмл ŀƴŘ CǊƻǎǘ ϧ {ǳƭƭƛǾŀƴ 

analysis (Agency for Healthcare Research and QualityτMEPS). 

A significant portion of this cost is related to events that require expensive hospital 

services, specifically inpatient procedures and emergency room visits. According to MEPS 

Řŀǘŀ ŀƴŘ CǊƻǎǘ ϧ {ǳƭƭƛǾŀƴΩǎ ŀƴŀƭȅǎƛǎΣ ǘƘŜ ŜȄǇŜƴŘƛǘǳǊŜǎ ƻƴ ƛƴǇŀǘƛŜƴǘ ǇǊƻŎŜŘǳǊŜǎ and 

emergency room visits for all U.S. adults over the age of 55 with CHD exceeded $64.00 

billion in 2012 (Agency for Healthcare Research and QualityτMEPS). This equates to a 

mean per person expenditure on CHD-related inpatient procedures and emergency room 

visits of $13,317.  

The total health 

care expenditure for 

managing and 

treating CHD for 

the total U.S. 

population exceeds 

$100 billion per 

year, and the 

expenditure for all 

U.S. adults over the 

age of 55 with CHD 

exceeds $60 billion 

per year. 
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Figure 3.1τTotal Expenditure Forecast for CHD-related Events among All U.S. Adults 
Over the Age of 55 with CHD, 2013ς2020 

 

Projecting these per-person expenditures forward at an annual growth rate of 5% from 

2013 to 2020 and assuming an annual target population growth rate of 1.7% during the 

same period, it is expected that an average of 5.2 million adults over the age of 55 who 

have been diagnosed with CHD will experience a costly CHD event, defined as all inpatient 

hospitalizations and emergency room visits from 2013 to 2020, at an annual average 

$16,690 cost per person. This implies that the total cumulative direct health care costs 

related to CHD events among all U.S. adults over the age of 55 diagnosed with CHD will be 

$623.33 billion over the forecast period; additionally, the average direct health care costs 

related to CHD events among this target population will be nearly $77.92 billion per year. 

 

2013 2014 2015 2016 2017 2018 2019 2020 

Event spending ($ B) 68.51 70.89 73.40 76.08 78.92 81.91 85.12 88.50 

Events (M People) 4.90 4.97 5.05 5.14 5.23 5.32 5.42 5.53 
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Note: All figures are rounded. Source: Frost & Sullivan analysis. 

The total cumulative 

direct health care 

costs related to CHD 

events among all 

U.S. adults over the 

age of 55 diagnosed 

with CHD is 

expected to be over 

$600 billion from 

2013 to 2020. 
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Figure 3.2τCoronary Heart Disease Cost Summary Statistics for All U.S. Adults Over the 

Age of 55, 2012ς2020 

Metric Measure 

Population with CHD (people at high risk of experiencing an event), million people2 17.02 M 

Number of people who experienced a CHD-related inpatient procedure and/or visited the 
emergency room, 2012, million people 

4.83 M 

Event rateτpercent of the high risk population that will experience a CHD event, (ER) 16% 

CHD hospital utilization event spending (inpatient procedures and emergency room 
visits), 20123 

$64.34 B 

Expected average annual CHD hospital utilization event spending (inpatient procedures 
and emergency room visits), 2013ς2020 

$77.92 B 

Cumulative CHD hospital utilization event spending (inpatient procedures and emergency 
room visits), 2013ς2020 

$623.33 B 

Average claimed expenditures per person, 2012 $13,317 

Expected average claimed expenditures per person per year, 2013ς2020 $16,690 

Source: Summary Health Statistics for U.S. Adults: National Health Interview Survey 2011τCenters for 
Disease Control and Prevention, Center for Financing, Access and Cost TrendsτAgency for Healthcare 

Research and Quality; Medical Expenditure Panel Survey, 2010 and Frost & Sullivan 

 

One way to control the burden of CHD costs is to minimize the number of costly inpatient 

procedures and emergency room events. Thus, prevention of an event is critical in 

lowering the demand for disease management services. 

CHD is partially preventable because it is caused, in part, ōȅ ŀ ǇŜǊǎƻƴΩǎ ƭƛŦŜǎǘȅƭŜ ŎƘƻƛŎŜǎΦ 

The scientific consensus states that high blood pressure, high LDL cholesterol, and smoking 

are the leading risk determinants for CHD. High blood pressure and high LDL cholesterol 

are determined in part by lifestyle choices related to poor diet, physical inactivity, and 

alcohol use (Division for Heart Disease and Stroke Prevention, 2013). Thus, changing 

lifestyle choices is an important option to minimize CHD-related events that a person 

might experience and Ǉŀȅ ŦƻǊΦ /ƘŀƴƎƛƴƎ ŘƛŜǘ ƛǎ ŀ ŎǊƛǘƛŎŀƭ ǎǘŜǇ ƛƴ ŘŜŎǊŜŀǎƛƴƎ ƻƴŜΩǎ ŎƘŀƴŎŜ ƻŦ 

experiencing a costly event; there has been increasing research in understanding the exact 

ǊƻƭŜ ǘƘŀǘ ƪŜȅ ŘƛŜǘŀǊȅ ǎǳǇǇƭŜƳŜƴǘǎ ƘŀǾŜ ƛƴ ƘŜƭǇƛƴƎ ǘƻ ƭƻǿŜǊ ŀ ǇŜǊǎƻƴΩǎ ƻŘŘǎ ƻŦ experiencing 

a CHD event.  

                                                                 

2 Includes all coronary heart disease, angina pectoris, heart attack, or any other heart condition or disease 

events 

3 An event is defined as any claimed treatment or disease management activity that requires expenditure to be 

paid out-of-pocket, by private insurance companies, or by Medicare or Medicaid and includes all hospital 

inpatient stays and emergency room visits as defined by the Center for Financing, Access and Cost Trends, 

Agency for Health Care Research, and Quality: Medical Expenditure Panel Survey 

CHD is partially 

preventable 

because it is 

caused, in part, by 

an individualôs 

lifestyle choices. 

Thus, changing 

lifestyle choices is 

an important 

option to minimize 

the number of 

CHD-related 

events that an 

individual might 

experience and, 

consequently, pay 

for. 
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Many dietary supplement products are available that have been shown to have positive 

effects on heart health. This chapter explores the possible economic effect derived from 

using omega-3 fatty acids or from using three B vitamins (folic acid, B6, and B12) through 

avoided hospitalization expenditures associated with CHD events. Specifically, this 

assessment uses the D-L random-effects literature review approach to determine the 

deduced consequential effect of using omega-3 or of using B vitamins on the chance of 

experiencing a costly CHD event; additionally, possible net cost-savings have been 

calculated. 

 

Omega-3  

Literature Review 

The term omega-3 fatty acids refers to a class of omega-3 polyunsaturated fatty acids 

found primarily in marine sources (such as fish and algae) and in certain plant sources. The 

marine omega-3s eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) are the 

ones primarily studied in the context of reducing the risk of many health conditions, 

including CHD (Memorial Sloan-Kettering Cancer Center, 2013). The underlying 

mechanisms by which omega-3 might reduce CHD are subjects of ongoing research; 

however, it is expected that these compounds may have roles in regulating cell membrane 

properties or intracellular signal transduction (Memorial Sloan-Kettering Cancer Center, 

2013). Regarding the recommended daily intake of omega-3 dietary supplements, there is 

no U.S. government-recognized recommended daily intake level (Institute of Medicine, 

2006). However, the American Heart Association recommends that patients with 

documented CHD consume about 1 gram of EPA and DHA per day, preferably from fish 

(Kris-Etherton, Harris, & Appel, 2002). 

To deduce the expected efficacy of a treatment with omega-3 on the occurrence of a CHD 

event, a systematic search was conducted that focused on published studies that tested 

for and quantified the effect of omega-3 supplementation on the incidence of CHD-related 

death and events requiring medical treatment. The goal of this study was to collect a set 

of studies that represented the state of all scientific literature on omega-3 EPA and DHA 

supplementation. In addition, studies selected for analysis must have tested for a direct 

causal relation between the intake of an omega-3 dietary supplement regimen and the 

relative risk of a CHD event. It was preferred that the selected studies were similar in 

study protocol in an attempt to control likely variances. Specifically, of the various study 

methods found for omega-3 fatty acid supplementation, randomized controlled trials 

(RCT) were preferred because they are designed to directly test for a cause-and-effect 

relationship between treatment and outcome. Studies were not selected on the basis of 

the magnitude, direction, or statistical significance of the reported findings.  

It is expected that 

omega-3 marine fatty 

acids might reduce 

CHD by regulating 

cell membrane 

properties or through 

intracellular signal 

transduction. 
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Overall, 66 studies were found in a PubMed search based on the use of άomega-3έ or 

άpolyunsaturated fatty acidsέ; άcoronary heart diseaseέ or άcardiovascular diseaseέ; and 

άrisk reductionέ as filtering keywords. The search was conducted between February 1 and 

May 31, 2013. Ten RCT studies were identified as representative of the literature and were 

used to deduce the estimated efficacy. All 10 studies were of individuals who had pre-

existing CHD or were at high risk of CHD. The treatment groups received omega-3 as a 

mixture including EPA and DHAτexcept in one study that administered EPA aloneτwith 

dosage rates ranging from 0.6 to 3.4 g of EPA and DHA per day in capsule form. Treatment 

or placebo was given for various durations across the studies, ranging from 1 to 5 years. 

Five of the largest studies in terms of subject size are referenced and discussed below, and 

references for the other five are provided in footnotes to Figure 3.3. 

All 10 studies tested for a change in relative risk for CHD events given omega-3 

supplementation compared with a control group of no supplementation. Reported 

primary outcomes usually included total deaths, as well as deaths due to cardiovascular 

reasons, MI, angina pectoris, intervention by implanted cardioverter/defibrillator, hospital 

admission due to cardiovascular reasons, stroke, and other specified events. For the 

purpose of this study, each of these outcomes was considered as a CHD event, as each 

uses health care services. Hence, the size of the effect, if any, of omega-3 on the incidence 

of these outcomes can be directly input into the cost model.  

To deduce the expected size of a treatment effect on the occurrence of an event, a 

random-effects literature review approach was adopted based on the literature review 

process developed by DerSimonian and Laird (D-L approach) (DerSimonian & Laird, 

Literature Review in clinical trials, 1986). This is an accepted statistical approach for 

deducing the true treatment effect from a set of clinical/scientific research that varies by 

sample size, methodologies and study protocols, and patient population dynamics 

(DerSimonian & Laird, 1986, DerSimonian & Kacker, 2007). This approach allows for a 

systematic and objective approach to weighing each of the qualified reported effects and 

combining them to estimate an expected risk reduction factor that can be used to 

estimate the number of avoided events and avoided expenditures, if a given patient were 

to use a supplement at a given intake level. An overview of the random-effects model is 

described in the appendix of this report. 

 

 

 

 

 

 



 

   

20 

Smart PreventionτHealth Care Cost Savings Resulting from the Targeted Use of Dietary Supplements 

20 20 20 

Figure 3.3τOmega-3 Literature Review: Description of the Qualified Studies 

Author Region Year Daily dose Event definition 

Tavazzi Italy 2008 
0.85 g of EPA 
and DHA 

Death or hospital admission for cardiovascular 
reason 

Marchioli Italy 1999 
0.85 g of EPA 
and DHA 

Cardiovascular death, non-fatal MI, and non-
fatal stroke 

Galan France 2010 
0.6 g of EPA 
and DHA 

Cardiovascular death, non-fatal MI, or stroke 

Yokoyama Japan 2007 1.8 g of EPA 
Sudden cardiac death, fatal and non-fatal 
myocardial infarction, and other non-fatal 
events.  

Nilsen4 Norway 2001 
3.4 g of EPA 
and DHA 

Cardiac death, recurrent MI, resuscitation, 
unstable angina 

Leaf5 U.S.  2005 
2.6 g of EPA 
and DHA 

Number who experienced primary endpoint by 
12 months: death or first ICD intervention 

Raitt6 U.S. 2005 1.8 g of fish oil 
Number who experienced primary endpoint by 
24 months 

Brouwer7 Netherlands 2006 2 g of fish oil ICD interventions or death from any cause 

Svensson8 Denmark 2006 
1.7 g of EPA 
and DHA 

Acute MI, angina pectoris, stroke, transient 
ischemic attack, peripheral artery disease 
requiring surgery, or death 

Roncaglioni 
et al., 

Italy 2013 
1.0 gram of 
EPA and DHA 

Time to death from cardiovascular causes or 
hospital admission for cardiovascular causes 

Note: All figures are rounded. Source: Frost & Sullivan 

Included in the literature review were the two pinnacle omega-3 studies conducted by the 

Gruppo Italiano per lo Studio della Sopravvivenza nell'Infarto Miocardico (GISSI). The first 

key study was the Marchioli et al., (1999) GISSI-Prevenzione trial study, which is a 

multicenter, open-label, randomized, placebo-controlled trial, with a 2x2 factorial design. 

This study included 11,324 patients in Italy who were diagnosed with MI three months 

prior to enrollment, and each group of approximately 2,830 subjects received a daily dose 

of 0.85 grams of either: (a) omega-3 alone (EPA and DHA); (b) vitamin E (alpha tocopherol) 

alone; (c) both omega-3 and vitamin E; or (d) placebo. Subjects were followed for an 

average of 3.5 years. The two primary endpoints were: (A) the cumulative rate of all-cause 

death, non-fatal myocardial infarction, and non-fatal stroke; and (B) the cumulative rate of 

cardiovascular death, non-fatal myocardial infarction, and non-fatal stroke. The study 

results showed that the two-way analysis of omega-3 versus control demonstrated a 

relative risk for primary endpoint A of 0.90 (95% CI 0.82 to 0.99) and a relative risk for 

primary endpoint B of 0.89 (95% CI 0.80ς1.01).  

                                                                 

4 Nilsen, Albrektsen, Landmark, Moen, Aarsland, & Woie, 2001  

5 Leaf, 2006  

6 Raitt, et al., 2005  

7 Brouwer, et al., 2006 

8 Svensson, Schmidt, Jørgensen, & Christensen, 2006  
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The second GISSI study included in the literature review was the 2008 Tavazzi et al., GISSI-

HF trial, which was a designed as a multicenter, randomized, double blind, placebo 

controlled trial (Tavazzi, 2008). In this study, 6,975 patients in Italy who had chronic heart 

failure within three months of enrollment were included. Omega-3 EPA and DHA at a daily 

dose of 0.85 gram per day for the treatment group, as well as a placebo for the control 

group, was given to the patients, and they were followed for an average of 3.9 years. The 

two primary endpoints were: (A) time to death; and (B) time to death or admission to 

hospital for cardiovascular reasons. The results of the study showed that, in comparing the 

omega-3 group with the placebo group, the hazard ratio for primary outcome A was 0.91 

(95.5% CI 0.833ς0.998), and for primary outcome B, the hazard ratio was 0.92 (99% CI 

0.849ς0.999). 

Also included in the literature review was the work of Galan et al., 2010 SU.FOL.OM3 trial 

(Galan, et al., 2003). Designed as a multicenter, double-blind, randomized, placebo-

controlled trial with a 2x2 factorial design, 2,501 patients in France with histories of MI, 

unstable angina, or ischemic stroke were included. Each group of approximately 625 

subjects received a daily dose of 0.60 grams of either: (a) omega-3 alone (EPA and DHA); 

(b) combined vitamins B6 (3 mg), B12 (20 mcg), and folate (560 mcg); (c) both omega-3 

and vitamins; or (d) placebo. Subjects were followed for an average of 4.7 years, and the 

primary endpoint was the first major cardiovascular event, defined as a non-fatal MI, an 

ischemic stroke, or death from cardiovascular disease. The study results indicated that 

when comparing omega-3 with the control in a two-way analysis, the hazard ratio for the 

primary endpoint was 1.08 (95% CI 0.79ς1.47). 

Another key random control trial included in the literature review was the Yokoyama et 

al., 2007 JELIS trial (Yokoyama, et al., 2007), which was a multicenter, open-label, blinded, 

randomized trial with 18,645 subjects in Japan, all of whom were hypercholesterolemic 

and taking statins. Half of the subjects received a daily dose of 1.8 grams of omega-3 (EPA) 

and statin, and the other half received statin alone. The subjects were followed for an 

average of 4.6 years, and the primary endpoint was any major coronary event, including 

sudden cardiac death, fatal and non-fatal MI, and other non-fatal events, including 

unstable angina pectoris, angioplasty, stenting, or coronary artery bypass grafting. The 

results of the study showed that the relative risk for the primary endpoint in the omega-3 

group was 0.81 (95% CI 0.69ς0.95).  

A very recent study considered in this analysis was a multicenter, double- blind, placebo-

controlled trial in Italy (Roncaglioni, et al., 2013). The subjects were 12,505 people with 

multiple cardiovascular risk factors, excluding MI. Half of the subjects received 1 gram per 

day of omega-3 fatty acids (EPA and DHA) in capsule form, and half received 1 gram of 

olive oil placebo. Subjects were followed for a median of 5 years, and the primary 

endpoint was defined as time to death from cardiovascular causes or hospital admission 

for cardiovascular causes. The results of the study showed that the relative risk for the 

primary endpoint in the omega-3 group was 0.98 (95% CI 0.88-1.08). 
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Figure 3.4τOmega-3 Literature Review: Description of the Qualified StudiesτSummary 

of Findings  

Author 

Total 
sample 

(N) 

% of subjects in 
treatment group 
who experienced 

event (TER) 

% of subjects in 
control group who 
experienced event 

(CER) 
Relative 
risk (RR) 

Study weight 
(based on within 

study and 
between study 

variance) 

Tavazzi 6,975 56.7% 59.0% 0.96. 17.1% 

Marchioli 11,324 9.7% 10.7% 0.90 24.9% 

Galan 2,501 6.5% 6.1% 1.06 19.7% 

Yokoyama 18,645 2.8% 3.5% 0.81 27.9% 

Nilsen 300 28.0% 24.0% 1.17 2.1% 

Leaf 402 28.5% 38.6% 0.74 2.5% 

Raitt 200 65.0% 59.0% 1.10 1.2% 

Brouwer 546 29.7% 33.0% 0.90 3.3% 

Svensson 206 60.2% 57.3% 1.05 1.2% 

Roncaglioni et al. 12,513 11.7% 11.9% 0.99 20.6% 

Note: All figures are rounded. Source: Frost & Sullivan 

Empirical Results 

Based on the D-L approach of the qualified set of scientific studies outlined in the last 

section, it is estimated that the relative risk reduction of a CHD event, given the preventive 

daily use of omega-3 supplements, is 6.9% after controlling for variance because of sample 

size, research methodologies and study protocols, and patient population differences 

within each study and among all studies. Further, 133 people needed to be treated with 

an omega-3 supplement to avoid one CHD event. In other words, if 133 people used 

omega-3 supplements at an expected protective intake levels of 1,000 mg per day per the 

recommendation of the American Heart Association
9
, one CHD hospitalization event 

would be avoided. Given an NNT of 133 people, the number of potential avoided events 

among all U.S. adults over the age of 55 diagnosed with CHD could be an estimated 

137,210 avoided events per year from 2013 to 2020, or about 1.1 million cumulative 

avoided events.  

 

 

 

 

 

                                                                 

9 (Kris-Etherton, Harris, & Appel, 2002)  

An average of 

137,210 avoided 

events per year from 

2013 to 2020 from 

2013 to 2020 or 1.1 

million accumulated 

avoided events over 

the same period if all 

U.S. adults over the 

age of 55 diagnosed 

with CHD were to use 

omega-3 dietary 

supplements at 

preventive intake 

levels. 
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Figure 3.5τOmega-3 Literature Review: Summary ResultsτD-L Approach 

Metric Measure 

Weighted relative risk (weighted for intra-study variance) (RR) 93.1% 

Weighted relative risk reduction (weighted for intra-study variance) (RRR) 6.9% 

Number of people needed to treat to avoid one CHD event (NNT), people 133 

Average number of events avoided annually if everybody in the target population*  used 
omega-3, 2013ς2020 

137,210 

Cumulative number of events avoided if everybody in the target population*  used 
omega-3, 2013ς2020 

1,097,678 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

Given the same NNT of 133 people, which is achievable if every high-risk person in the 

target population were to take omega-3 supplements at protective levels daily, the effect 

on avoided hospital utilization expenditures among all U.S. adults over the age of 55 

diagnosed with CHD would be an average avoidance of $2.06 billion per year and a 

cumulative avoidance of $16.46 billion from 2013 to 2020.  

Based on the review of the best-selling retail products currently sold through brick and 

mortar, online, and mail-order retailers, the price of a daily dose of omega-3 ranges from 

as low as $0.137 to as high as $0.358 for one gram of EPA and DHA. The median cost of a 

daily dose of omega-3 is approximately $0.25 per day. Given this daily cost requirement, 

the median annual expected cost of omega-3 dietary supplementation for all U.S. adults 

over the age of 55 would be $92.15 per person or $1.57 billion per year for the total 

subpopulation, and $12.58 billion in cumulative expenditures over the next seven years. 

Figure 3.6τOmega-3 Cost Analysis: Summary ResultsτCost of Dietary Supplementation 

of the Target Population* , 2013ς2020 

Metric Measure 

Median cost of omega-3 supplementation at protective daily intake levels, 2013 $0.25 

Expected annual median cost of omega-3 supplementation at protective daily intake levels, 
2013 

$92.15 

Average annual cost of omega-3 dietary supplementation of the target population* , 2013ς
2020 

$1.57 B 

Cumulative cost of omega-3 dietary supplementation of the target population* , 2013ς2020 $12.58 B 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

 

 

 

An average annual 

total hospital 

utilization cost 

avoidance of $2.06 

billion per year and 

a cumulative 

savings of $16.46 

billion from 2013 

to 2020 is 

potentially 

realizable if all 

U.S. adults over the 

age of 55 

diagnosed with 

CHD were to use 

omega-3 dietary 

supplements at 

protective intake 

levels. 
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Figure 3.7τOmega-3 Cost Analysis: Summary ResultsτAvoided Hospital Utilization 

Expenditures* due to Dietary Supplement Intervention, 2013ς2020 

Metric Measure 

Average avoided CHD-attributed hospital utilization expenditures given omega-3 supplement 
intervention per year, 2013ς2020 

$2.06 B 

Cumulative avoided hospital utilization expenditures related to CHD given omega-3 supplement 
intervention, 2013ς2020 

$16.46 B 

Average annual hospital utilization expenditures for CHD-related events among all U.S. adults over 
the age of 55 if incidence is reduced through the use of omega-3 supplements, 2013ς2020 

$75.86 B 

Cumulative expenditures on CHD-related events among all U.S. adults over the age of 55 if 
incidence is reduced through the use of omega-3 supplements, 2013ς2020 

$606.87 B 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

Thus, given that the total cost savings derived from avoided CHD events ($2.06 billion per 

yearτ$16.46 billion from 2013 to 2020), the net savings after accounting for the cost of 

omega-3 dietary supplementation would average $484.6 million per yearτmore than 

$3.88 billion in cumulative net savings from 2013 to 2020. See Figures 8.1 to 8.4 in the 

appendix for detailed reporting of the empirical results. 

Figure 3.8τOmega-3 Cost Analysis: Net Health Care Cost Savings* Summary Results, 

2013ς2020 

 

* Among all U.S. adults over the age of 55 with CHD  
Note: All figures are rounded. Source: Frost & Sullivan 
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$484.6 M in Total 
Realizable Net Cost 

Savings

$2.06 B in 
Avoided 

Costs
$1.57 B in Required 

Supplement 
Utilization Costs

Full utilization* of omega-3 yields:
Å6.9% relative risk reduction
ÅAn average of 137,210 avoided 

events per year
Å1,097,678 avoided events 

accumulated through 2020

Nearly $4 billion in 

cumulative net CHD-

attributed cost 

savings from 2013 to 

2020 is potentially 

realizable if the entire 

target population 

were to use omega-3 

dietary supplements 

at protective intake 

levels. 
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Figure 3.9τOmega-3 Cost Analysis: Summary ResultsτNet Cost Savings* due to Avoided 

Hospital Utilization Expenditures through Dietary Supplement Intervention, 2013ς2020 

Metric Measure 

Average net potential direct savings per year from avoided CHD hospital utilization events due to 
omega-3 dietary supplement intervention, 2013ς2020 

$484.6 M 

Cumulative net potential direct savings from avoided CHD hospital utilization events due to omega-
3 dietary supplement intervention, 2013ς2020 

$3.88 B 

Net benefit cost ratio, $ per one dollar spent on dietary supplement $1.31 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

 

The prior cost-benefit analysis makes the assumption that in the supplementation 

scenario all U.S. adults over the age of 55 with CHD use omega-3 dietary supplements at 

preventive daily intake levels from a base of zero usage among this population segment. In 

other words, the calculated net savings is actually the total potential net savings. 

However, because a percentage of adults over the age of 55 are known regular users of 

omega-3 dietary supplements, this target population segment already has a reduced risk 

of experiencing a costly CHD event and is already realizing omega-оΩǎ risk-reducing 

benefits. 

According to the 2012 Council for Responsible Nutrition Consumer Survey on Dietary 

Supplements conducted by Ipsos Public Affairs, 28% of U.S. adults over the age of 55 are 

regular users of omega-3/fish oil dietary supplements (Ipsos Public Affairs, 2012)
10

.
 
This 

implies that the remainderτ72%τhas yet to realize the potential benefits of the 

ǎǳǇǇƭŜƳŜƴǘǎΩ ǊŜƎǳƭŀǊ ǳǎŜΦ .ŜŎŀǳǎŜ ŀǾƻƛŘŜŘ ŜȄǇŜƴŘƛǘǳǊŜǎ ŀƴŘ ƴŜǘ Ŏƻǎǘ ǎŀǾƛƴƎǎ ŀǊŜ ŀ ŘƛǊŜŎǘ 

function of the total number of people in the target population using omega-3 dietary 

supplements, the calculation of avoided health care expenditures and net cost savings yet 

to be realized is simply a proportional adjustment of the total potential avoided 

expenditures and net cost savings.  

                                                                 

10 It is not known what percentage of this target population also suffers from CHD, but for the purposes of this 

analysis, Frost & Sullivan has made the assumption that approximately the same percentage (28%) of adults over 

the age of 55 with CHD also are regular users of omega-3 dietary supplements. Also for the purposes of this 

analysis, as the Ipsos survey did not ask dosage, Frost & Sullivan has made the assumption that regular users in 

this target population are highly likely to be consuming enough omega-3 to provide a protective effect. More 

research is required to test these assumptions. 
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Knowing this, it is expected that $135.8 million of the $484.6 million in net potential direct 

savings per year from avoided CHD hospital utilization events because of omega-3 dietary 

supplement intervention is already realized in total expected CHD costs. Inversely, this 

equates to an average of nearly 98,000 avoidable events per year yet to be realized due to 

underutilization of omega-3. This corresponds to an average of $348.8 million per year in 

net savings yet to be realized due to underutilization of omega-3 dietary supplementsτ

$2.79 billion in cumulative net savings from 2013 to 2020. Thus, it is expected that there 

are still significant cost savings yet be realized through the increased usage of omega-3 

dietary supplements among the high-risk target population. 

Figure 3.10τOmega-3 Cost Analysis: Summary ResultsτNet Cost Savings*  Yet to be 

Realized due to Avoided Hospital Utilization Expenditures through Dietary Supplement 

Intervention, 2013ς2020 

Metric Measure 

Percentage of target population* who are regular users of omega-3 dietary supplements, 2012 28.0% 

Average number of CHD events avoided annually among the target population*  yet to regularly use 
omega-3, 2013ς2020 

98,766 

Cumulative number of CHD events avoided among the target population yet to regularly use 
omega-3 , 2013ς2020 

790,124 

Average net direct savings per year from avoided CHD events due to omega-3 dietary supplement 
intervention yet to be realized, 2013ς2020 

$348.8 M 

Cumulative net direct savings from avoided CHD events due to omega-3 dietary supplement 
intervention yet to be realized, 2013ς2020 

$2.79 B 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Ipsos Public Affairs and Frost & Sullivan 

 

  

It is expected that 
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potential cost 

savings yet to be 
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B Vitamins 

Literature Review 

Three B vitaminsτB6 (pyridoxine), folate (folic acid), and B12 (cyanocobalamin)τhave 

been extensively studied for their roles in cardiovascular health, including CHD (Memorial 

Sloan-Kettering Cancer Center, 2013).
11 

Many foods are natural sources of these vitamins: 

B6 is inherent in cereals, beans, poultry, fish, and some vegetables and fruits; food folate 

comes from fruits and vegetables, beans, and whole grains, while folic acid is the form 

used in fortified foods and dietary supplements; and B12 is derived from poultry, fish, red 

meat, eggs, and dairy products (Memorial Sloan-Kettering Cancer Center, 2013). The 

interest in these vitamins in preventing CHD events stems from their role in metabolizing 

the amino acid homocysteine. The mechanisms connecting homocysteine levels with CHD 

are unknown, but they may be related to the damaging effects of homocysteine on the 

vascular endothelium (Memorial Sloan-Kettering Cancer Center, 2013). The analysis in this 

report is based on studies showing the direct effect on CHD risk, not on homocysteine as a 

marker of disease risk. 

In the United States, the generally recognized recommended daily intake levels for folic 

acid, B6, and B12 are 400 mcg, approximately 2 mg, and 2.4 mcg, respectively (Harvard 

School of Public Health Nutrition Source, 2013).
 
However, the clinical research reviewed 

for this study suggests that the daily intake levels of folic acid, B6, and B12 should be more 

than 1 mg, 2.5 mg, and 400 mcg, respectively, in order to realize the CHD event-avoiding 

effects. The upper limit of tolerable intake (UL) for folate is 1000 mcg for all U.S. adults 

and applies only to intakes of folic acid from fortified foods and dietary supplements. The 

UL for folic acid is based on the potential for neurological effects in people with B12 

deficiency, which is often undiagnosed.  (Institute of Medicine, 1998). The UL for vitamin 

B6 is 100 mg per day for all U.S. adults (Institute of Medicine, 1998). This is based on the 

potential for neuropathy from very high levels of B6 used for therapeutic purposes such as 

treatment of carpal tunnel syndrome. No UL was established for B12, and the Institute of 

Medicine (IOM) report on DRIs for the B vitamins says: "No adverse effects have been 

associated with excess B12 intake from food or supplements in healthy individuals" 

(Institute of Medicine, 1998). 

                                                                 

11 CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘƛǎ ǎǘǳŘȅΣ ŀƭƭ ǊŜŦŜǊŜƴŎŜǎ ǘƻ ά. ǾƛǘŀƳƛƴǎέ ǊŜŦŜǊ ƻƴƭȅ ǘƻ ǘƘŜ ŎƻƳōƛƴŀǘƛƻƴ ƻŦ .с όǇȅǊƛŘƻȄƛƴŜύΣ 

folic acid (folate), and B12 (cyanocobalamin), which are typically marketed together as a homocysteine blocking 

dietary supplement. 

The interest in three 

B vitamins (B6, folic 

acid, and B12) that 

may help reduce 

CHD events stems 

from their role in 

metabolizing the 

amino acid 

homocysteine in the 

blood.  
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To deduce the effect of B vitamin supplementation on the occurrence of a CHD event, a 

systematic search was conducted that focused on published studies quantifying the effect 

of supplementation on the incidence of CHD-related death and events requiring medical 

treatment. The goal was to collect a set of studies that are representative of the state of 

scientific understanding of the efficacy of a B vitamin dietary supplement. Studies that 

tested for a direct causal relation between intake of the dietary supplement and the 

relative risk of a disease event were preferred, and a concerted effort was adopted to 

ensure that the down-selected studies were similar in protocol in an attempt to control 

variance. Studies were not selected on the basis of the magnitude, direction or statistical 

significance of the reported findings.  

A total of 104 studies were found in a PubMed search based on the use of άvitamin Bέ or 

ά.фέ ŀƴŘκƻǊ άfolic acidέ and/or άB12έ and/or άB6έ; άcoronary heart disease,έ 

άcardiovascular diseaseέ and related terms, and άrisk reductionέ as filtering keywords. The 

search was conducted between February 1 and May 31, 2013. Seven RCT studies were 

identified as being representative of the literature and included formulations of all three 

types of B vitamins outlined above. The selected studies directly tested for the 

relationship between dietary supplement intake and the risk of a CHD-attributed disease 

event. All seven studies included subjects who had pre-existing cardiovascular disease, 

such as MI or stroke. The treatment groups received all three B vitamins as a daily 

supplement, with dosage rates ranging by study but averaging 29 mg (B6), 1.7 mg (folate), 

and 0.5 mg (B12). The experimental or placebo treatments were given for various 

durations across the studies, ranging from 1 to 7.3 years. Four of the seven studies are 

discussed and referenced in the text below, and references for the other three are 

provided in the footnotes to Figure 3.11. 
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Figure 3.11τB Vitamins Literature Review: Description of the Qualified Studies 

Author Year Daily dose (mg) Event definition 

  
B6 B12 

Folic 
acid 

 

Albert 2008 50 1 2.5 

First of any of these events: nonfatal myocardial 

infarction, stroke, coronary revascularization procedures (coronary 

artery bypass grafting or percutaneous coronary intervention),  

and cardiovascular mortality 

Bonaa12 2006 40 0.4 0.8 
Composite of recurrent myocardial infarction, stroke, and sudden 

death attributed to coronary artery disease 

Hankey 2010 25 0.5 2 Composite of stroke, myocardial infarction, or vascular death. 

Lonn 2006 50 1 2.5 
Composite of death from cardiovascular causes, myocardial 

infarction, and stroke 

Toole 2004 25 0.4 2.5 Any stroke, CHD event, or death  

Schnyder13 2002 10 0.4 1 

Composite endpoint of major adverse events defined as death, 

nonfatal myocardial infarction, and need for repeat 

revascularization 

Galan14 2010 3 0.02 0.56 
Composite of non-fatal myocardial infarction, stroke, or death 

from cardiovascular disease 

Note: All figures are rounded. Source: Frost & Sullivan 

Reported primary outcomes usually included total deaths, death due to cardiovascular 

reasons, MI, stroke, angina pectoris, coronary revascularization procedures, and other 

specified events. For the purpose of this study, each of these outcomes was considered as 

a CHD event because each utilizes health care services. Hence, the size of the effect, if any, 

of the B vitamins on the incidence of these outcomes can be directly input to the cost 

model. Six studies reported a relative risk for CHD events comparing B vitamin 

supplementation with a control group of no supplementation. One study reported the 

relative risk comparing high-dose with low-dose vitamin supplementation. 

Among the seven RCTs analyzed was Albert et al., (2008), the Women's Antioxidant and 

Folic Acid Cardiovascular Study (WAFACS) trial, which was a randomized, double-blind, 

placebo-controlled trial that enrolled 5,442 U.S. women who had either a history of CVD 

or three or more coronary risk factors (Albert, et al., 2008). The active treatment group 

took a daily combination supplement of 2.5 mg folic acid, 50 mg B6, and 1 mg B12, while 

the control group took a placebo. The subjects were followed for an average of 7.3 years. 

The primary outcome measured was a combined endpoint of cardiovascular morbidity and 

mortality, including MI, stroke, coronary revascularization procedures, and cardiovascular 

mortality. Analysis showed that the relative risk of the primary outcome in the vitamin 

group compared with the placebo group was 1.03 (95% CI 0.90 to 1.10). 

                                                                 

12 Bønaa, et al., 2006 

13 Schnyder, Roffi, Flammer, Pin, & Hess, 2002 

14 Galan, Kesse-Guyot, Czernichow, Briancon, Blacher, & Hercberg, 2010  
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A second study included was that of Hankey et al., (2010), the Vitamins to Prevent Stroke 

(VITATOPS) trial (Hankey, et al., 2010). This was a multicenter, randomized, double-blind, 

placebo-controlled clinical trial conducted in 20 countries. Subjects were 8,164 people 

who had a stroke or transient ischemic attack within seven months of enrollment. 

Treatment consisted of one tablet daily of placebo or B vitamins (2 mg folic acid, 25 mg B6, 

and 0.5 mg B12). Subjects were followed for an average of 3.4 years. The primary endpoint 

was a composite of stroke, myocardial infarction, or vascular death. Analysis of the results 

showed that the relative risk for the primary endpoint in the vitamin group compared with 

the placebo group was 0.91 (95% CI 0.82 to 1.00). 

Lonn et al., (2006) reported results of the Heart Outcomes Prevention Evaluation-2 (HOPE-

2) study (Lonn, et al., 2006). This was designed as a multicenter, randomized, double-

blind, placebo-controlled trial. Subjects were 5,522 people recruited in Canada, the U.S., 

Europe, and Brazil who had a history of vascular disease, or diabetes and additional risk 

factors. The treatment group took a daily supplement containing 2.5 mg of folic acid, 50 

mg B6, and 1 mg B12, while the control group took a placebo. Subjects were followed for 

an average of five years. The primary study outcome was the composite of death from 

cardiovascular causes, myocardial infarction, and stroke. In comparing the vitamin group 

with the placebo group, the relative risk of the primary outcome was 0.95 (95% CI 0.84 to 

1.07). 

Another large study included in the analysis was that of Toole et al., (2004), the Vitamin 

Intervention for Stroke Prevention (VISP) trial (Toole, et al., 2004). This was a multicenter, 

randomized, controlled trial, comparing low and high vitamin doses. In this study, 3,680 

people were recruited in the U.S., Canada, and Scotland who had experienced non-

disabling ischemic stroke. Treatment was either a daily high vitamin dose (25 mg B6, 0.4 

mg B12, and 2.5 mg of folic acid) or low vitamin dose (0.2 mg B6, 0.006 mg B12, and 0.02 

mg folic acid). Follow-up was for two years. The primary endpoint was recurrent ischemic 

stroke, CHD events, or death. Compared with the low-dose group, the relative risk for the 

primary endpoint in the high-dose group was 0.967 (95% CI 0.8 to 1.1).  
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Figure 3.12τB Vitamins Literature Review: Description of the Qualified Studiesτ

Summary of Findings  

Author 

Total 
sample 

(N) 

% of subjects in 
treatment group 
who experienced 

event (TER) 

% of subjects in 
control group who 
experienced event 

(CER) 
Relative 
risk (RR) 

Study weight 
(based on within 

study and 
between study 

variance) 

Albert 5,442 14.9% 14.3% 1.04 17.07% 

Bonaa 1,880 21.5% 18.2% 1.18 11.23% 

Hankey 8,164 15.1% 16.6% 0.91 18.08% 

Lonn 5,522 18.8% 19.8% 0.95 16.34% 

Toole 3,680 18.0% 18.6% 0.97 14.85% 

Schnyder 553 15.4% 22.8% 0.68 5.44% 

Galan 2,501 6.0% 6.5% 0.93 16.99% 

Note: All figures are rounded. Source: Frost & Sullivan 

 

Empirical Results 

Based on the D-L approach, the calculated relative risk reduction of a CHD-related medical 

event, given the use of B vitamin dietary supplements at preventive daily intake levels, 

was 3.31%, after controlling for variance because of sample size, research methodologies 

and study protocols, and patient population differences within each study and among all 

studies. Following this approach, the calculated NNT is 181 people based on a relative risk 

reduction of 3.1%. This equates to an average of 101,000 avoided events per year from 

2013 to 2020 or 808,000 avoided events cumulatively. 

Figure 3.13τB Vitamins Literature Review: Summary ResultsτD-L Approach 

Metric Measure 

Weighted relative risk (weighted for intra-study variance) (RR) 96.7% 

Weighted relative risk reduction (weighted for intra-study variance) (RRR) 3.3% 

Number of people needed to treat to avoid one CHD event (NNT), people 181 

Average annual number of CHD events avoided if everybody in the target population*  used B 
vitamins, 2013ς2020, people avoiding events 

101,028 

Cumulative number of CHD events avoided if everybody in the target population*  used B 
vitamins, 2013ς2020, people avoiding events 

808,225 

 *Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

 

An average of 

101,028 avoided 

events per year from 
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808,225 accumulated 
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B12 at protective 

intake levels. 
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Given the annual average $16,690 cost per person for a CHD-related event, the potential 

avoided hospital utilization costs among all U.S. adults over the age of 55 who are also 

diagnosed with CHD and use B vitamins at protective levels daily, will be on average $1.52 

billion per yearτa cumulative cost avoidance to health care payers of $12.1 billion from 

2013 to 2020. 

Based on the review of the best-selling B vitamin supplement products sold as 

homocysteine blockers through brick- and-mortar, online, and mail-order retail 

establishments, the price of a daily dose of B vitamins ranges from $0.05 to more than 

$0.20 for a daily dose. The mean daily cost to consumers is approximately $0.11. Given 

this $0.11-per-day requirement, the annual expected cost of B vitamins for all U.S. adults 

over the age of 55 would be slightly more than $50.00 per person, about $861 million per 

year for the total sub-population, and nearly $6.9 billion in cumulative expenditures from 

2013 to 2020.  

Knowing that the total cost savings derived from the avoided CHD events for the same 

population given the use of B vitamins averaged $1.52 billion per year and more than 

$12.12 billion cumulatively during the forecast period, the net savings, after accounting 

for the cost of B vitamin dietary supplementation, would be an average of $654.0 million 

per year and more than $5.23 billion cumulatively. See Figures 7.6 to 7.9 in the appendix 

for a detailed reporting of the empirical results. 

Figure 3.14τB Vitamin Cost Analysis: Summary ResultsτCost of Dietary 

Supplementation of the Target Population, 2013ς2020 

Metric Measure 

Median cost of B vitamin supplementation at protective levels, 2013 $0.11 

Expected annual median cost of B vitamin supplementation at protective levels, 2013 $46.52 

Average annual cost of B vitamin dietary supplementation of the target population* , 2013ς
2020 

$861.2 M 

Cumulative cost of B vitamin dietary supplementation of the target population* , 2013ς2020 $6.89 B 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

  

Potential avoided 

hospital utilization 

average costs of 

$1.52 billion per 

year and a 

cumulative savings 

of $12.12 billion 

from 2013 to 2020 

is potentially 

realizable and 

avoidable by health 

care payers if all 

U.S. adults over the 

age of 55 diagnosed 

with CHD were to 

use B vitamins 

dietary supplements 

at protective intake 

levels. 
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Figure 3.15τB Vitamins Cost Analysis: Summary ResultsτAvoided Hospital Utilization 

Expenditures* due to Dietary Supplement Intervention, 2013ς2020 

Metric Measure 

Average annual avoided hospital utilization expenditures related to CHD given B vitamin 
supplement intervention, 2013ς2020 

$1.52 B 

Cumulative avoided hospital utilization expenditures related to CHD given B vitamin 
supplement intervention, 2013ς2020 

$12.12 B 

Average annual hospital utilization expenditures for CHD-related events if incidence is reduced 
through the use of B vitamin supplements, 2013ς2020 

$76.40 B 

Cumulative hospital utilization expenditures for CHD-related events if incidence is reduced 
through the use of B vitamin supplements, 2013ς2020 

$611.20 B 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

Figure 3.16τB Vitamins Cost Analysis: Net Health Care Cost Savings* Summary Results, 

2013ς2020 

* Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

Figure 3.17τB Vitamins Cost Analysis: Summary ResultsτNet Cost Savings* due to 

Avoided Hospital Utilization Expenditures through Dietary Supplement Intervention, 

2013ς2020 

Metric Measure 

Average net potential direct savings per year from avoided CHD hospital utilization events 
due to B vitamin dietary supplement intervention, 2013ς2020 

$654.0 M 

Cumulative net potential direct savings from avoided CHD hospital utilization events due to 
B vitamin dietary supplement intervention, 2013ς2020 

$5.23 B 

Net benefit cost ratio, $ per one dollar spent on dietary supplement $1.76 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

Over $5 billion in 

cumulative net CHD-

attributed cost 

savings from 2013 to 

2020 is potentially 

realizable if the entire 

target population 

were to use B vitamin 

dietary supplements 

at protective intake 

levels. 
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Full utilization* of B vitamins yields:
Å3.3% relative risk reduction
ÅAn average of 101,028 avoided 

events per year
Å808,225 avoided events 

accumulated through 2020
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As in the case of the omega-3 dietary supplement cost benefit in the prior section, the B 

vitamin cost-benefit analysis makes the assumption that in the supplementation scenario 

all U.S. adults over the age of 55 with CHD use the selected B vitamins at preventive daily 

intake levels from a base of zero usage among this population segment. In other words, 

the calculated net savings is the total potential net savings. However, because a significant 

percentage of adults over the age of 55 are regular users of B vitamin dietary 

supplements, this segment of the target population already has a reduced risk of a costly 

CHD event and is realizing its risk-reducing benefits.  

According to the 2012 Council for Responsible Nutrition Consumer Survey on Dietary 

Supplements conducted by Ipsos Public Affairs, 14% of adults over the age of 55 in the 

United States are regular users of Vitamin B/B Complex dietary supplements (Ipsos Public 

Affairs, 2012).
15

 This implies that 86% have yet to realize the potential benefits of B 

ǾƛǘŀƳƛƴ ŘƛŜǘŀǊȅ ǎǳǇǇƭŜƳŜƴǘǎΩ ǊŜƎǳƭŀǊ ǳǎŜΦ Because avoided expenditures and net cost 

savings are a direct function of the total number of people in the target population using B 

vitamin dietary supplements, it is expected that $92.1 million of the $654.0 million net 

potential direct savings per year from avoided CHD hospital utilization events is already 

realized. Inversely, this equates to an average of 86,797 avoidable events per year yet to 

be realized due to underutilization of B vitamins, which corresponds to an average of 

$561.8 million per year in net savings yet to be realizedτnearly $4.5 billion in cumulative 

savings from 2013 to 2020. Thus, it is expected that there are significant cost savings yet 

be realized through the increased usage of B vitamin dietary supplements among the high-

risk target population. 

 

 

 

 

 

 

 

                                                                 

15 It is not known what percentage of this target population also suffers from CHD, but for the purposes of this 

analysis, Frost & Sullivan has made the assumption that approximately the same percentage (14%) of adults over 

the age of 55 with CHD also are regular users of B vitamin dietary supplements. Also for the purposes of this 

analysis, as the Ipsos survey did not ask dosage, Frost & Sullivan has made the assumption that regular users in 

this target population are highly likely to be consuming enough B vitamins to provide a protective effect. More 

research is required to test these assumptions. 

It is expected that 

there are significant 

potential cost 

savings yet to be 

realized valued at 

nearly $5 billion in 

cumulative net 

CHD-attributed cost 

savings if all current 

non-regular users in 

the high-risk target 

population were to 

fully utilize B 

vitamin dietary 

supplements among 

current non-regular 

users in the high-

risk target 

population. 
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Figure 3.18τB Vitamin Cost Analysis: Summary ResultsτNet Cost Savings*  Yet to be 

Realized due to Avoided Hospital Utilization Expenditures through Dietary Supplement 

Intervention, 2012 to 2020 

Metric Measure 

Percentage of target population* who are regular users of B vitamin dietary supplements, 
2012 

14.1% 

Average number of events avoided annually among the target population*  yet to regularly 
use B vitamins at protective levels, 2013ς2020 

86,797 

Cumulative number of events avoided among the target population*  yet to regularly use B 
vitamin at protective levels, 2013ς2020 

694,373 

Average net direct savings per year from avoided CHD hospital utilization events due to B 
vitamin dietary supplement intervention yet to be realized, 2013ς2020 

$561.8 M 

Cumulative net direct savings from avoided CHD hospital utilization events due to B vitamin 
dietary supplement intervention yet to be realized, 2013ς2020 

$4.49 B 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Ipsos Public Affairs and Frost & Sullivan 

 

Conclusion 

Coronary heart disease (CHD) is the most costly disease in the United States. Use of 

omega-3 and the B vitamins folic acid, B6, and B12 could result in significant cost savings 

for adults over the age of 55 with diagnosed CHD if the target population were to use 

these scientifically substantiated supplements at protective levels.  

The net savings potential in avoided costly CHD-related inpatient procedures and 

emergency room visits because of usage of omega-3 dietary supplements at preventive 

levels would average nearly $500.0 million per yearτa $3.90 billion cumulative health 

care cost savings from 2013 to 2020. In terms of the ratio of avoided health care costs due 

to omega-3 supplementation per one dollar spent on omega-3 dietary supplements, $1.31 

can be saved per one dollar spent. 

Regarding B vitamins, the net savings potential in avoided costly CHD-related inpatient 

procedures and emergency room visits is more than $650.0 million per yearτ$5.20 billion 

cumulatively from 2013 to 2020. In terms of avoided health care costs per one dollar 

expended on these B vitamins, $1.76 can be saved per $1 spent on B vitamins. These 

potential health care cost savings are the result of proactively identifying the population 

that is at greatest risk of experiencing a costly CHD event (adults over the age of 55 with 

CHD) and helping this population prevent costly events through a dietary supplement 

regimen. This is a relatively low-technology, yet smart, approach that can be used by 

consumers, physicians, employers, and policymakers as a means to reduce personal and 

societal health care costs. 

Overall, the use of 

omega-3 and the B 

vitamins folic acid, 

B6, and B12 can 

confer significant 

potential cost savings 

for all U.S. adults 

over the age of 55 

with diagnosed CHD 

if the target 

population were to 

use these scientifically 

substantiated dietary 

supplements at 

protective intake 

levels. 



 

   

36 

Smart PreventionτHealth Care Cost Savings Resulting from the Targeted Use of Dietary Supplements 

36 36 36 

 

  



 

 

37 37 

LDL-CHOLESTEROL REDUCTION AND 

CHD-COST SAVINGS THROUGH 

PHYTOSTEROL AND PSYLLIUM 

DIETARY FIBER USAGE 

 

 

Prevalence and Social Consequences 

Hypercholesterolemia is defined as the occurrence of higher concentrations of low-density 

lipoprotein (LDL) cholesterol and lower concentrations of functional HDL cholesterol, 

which is correlated to a higher risk of coronary heart disease because of the promotion of 

plaque development in arteries. Basically, when too much LDL cholesterol accumulates in 

arteries, it can cause blockage and increase the risk of a heart attack or stroke (American 

Heart Association, 2012). According to the CDC, more than 13% of all U.S. adults have high 

cholesterol (Centers for Disease Control and Prevention, 2012). Over the last several 

decades, progress has been made in dyslipidemia treatment in both increased awareness 

and treatment development. Current treatment guidelines dictate that LDL cholesterol 

should be the primary target of therapy.  

It is expected that any intervention, including dietary supplementation, that is shown to 

ǊŜŘǳŎŜ ŀ ǇŜǊǎƻƴΩǎ [5[ ŎƘƻƭŜǎǘŜǊƻƭ ƭŜǾŜƭ ǿƛƭƭ ŀƭǎƻ ƘŜƭǇ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ƻŘŘǎ ƻŦ ŜȄǇŜǊƛŜƴŎƛƴƎ ŀ 

costly CHD event. According to the National Institutes of Health, it is estimated that a 1% 

reduction in LDL-cholesterol level, on average, reduces risk for hard CHD events 

(myocardial infarction and CHD death) by approximately 1% (Grundy, et al., 2004). 

Furthermore, according to research conducted by the Cholesterol Treatment Trialists' 

(CTT) Collaboration in 2010, the risk reduction of a major vascular event (coronary death, 

MI, coronary revascularization, or stroke) was 15% to 22% per year, given an LDL 

reduction of 0.51 mmol/L to 1.07 mmol/L (Baigent, et al., 2010). This corresponds to a 

mean risk reduction of 28% to 21% per 1.0 mmol/L reduction in LDL, or a relative risk 

reduction of 0.74% to 1.56% given a 1 mg/dL reduction in LDL-cholesterol levels. Thus, 

Frost & Sullivan deduces that a 1.2 mg/dL reduction in serum LDL-cholesterol reduces the 

risk of CHD by 1% (Baigent, et al., 2010).  

In this chapter, a review of the scientific literature related to phytosterol and psyllium 

dietary fiber intake and its possible effect on reducing LDL cholesterol levels is provided. 

This CEBM approach-based literature review is used to determine the expected effect on 

reducing the chance of experiencing a costly CHD event, and the possible net cost saving is 

calculated. 

 

Reducing an 

individualôs LDL 

cholesterol level will 

help to reduce his or 

her odds of 

experiencing a 

costly CHD event. 
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Phytosterols  

Literature Review 

Plants contain compounds called phytosterols that are structurally related to cholesterol 

found in animals (Cleveland Clinic, 2011). Phytosterols are present in high concentrations 

in vegetable oils and nuts, although other plant sources contribute to their total dietary 

intake. There are many distinct phytosterols, of which beta-sitosterol and campesterol are 

among the most abundant. Normal dietary intake of phytosterols ranges from 0.15 to 0.45 

g per day (Ostlund, 2002). Phytosterol consumption has been known to lower cholesterol 

levels, and evidence points to a mechanism in which phytosterols hinder cholesterol 

absorption in the digestive tract. Because of the connection to reducing cholesterol levels, 

the FDA allows health claims for consumption of phytosterols as part of a diet that may 

reduce the risk of heart disease. The National Cholesterol Education Programs (NCEP) 

recommends that the daily intake for phytosterolsτat levels that confer a CHD event 

avoidance benefit through cholesterol reductionτis 2 g per day (Cleveland Clinic, 2011). 

To quantify the possible effect of phytosterol consumption on the occurrence of a CHD 

event, a rigorous search was conducted that focused on identifying published studies 

quantifying the effect of phytosterol supplementation on blood levels of LDL cholesterol. 

The goal was to collect a set of studies that were representative of the state of scientific 

ƭƛǘŜǊŀǘǳǊŜ ƪƴƻǿƴ ǘƻŘŀȅ ǊŜƎŀǊŘƛƴƎ ǇƘȅǘƻǎǘŜǊƻƭΩǎ ŜŦŦƛŎŀŎȅΦ CƛǊǎǘΣ the team searched for 

studies that tested for a direct causal relationship between intake of the dietary 

supplement and the relative risk of a disease event was conducted, but none were 

identified. Thus, the research team reviewed studies that tested for a causal relationship 

between supplement intake and the level of a biomarker, which is correlated to the 

relative risk of a disease event. The research team sought to include studies that were 

similar in terms of study and methodology protocol to control observable variance. Studies 

were not selected on the basis of the magnitude or direction or statistical significance of 

the reported findings.  

In all, 42 studies matched keyword combinations such as άphytosterolέ; άcoronary heart 

diseaseέ or άcardiovascular ŘƛǎŜŀǎŜέ; and άrisk reduction.έ The search was conducted 

between February 1 and March 31, 2013. Of the reported study methods, randomized 

controlled trials (including sequential and crossover studies) were preferred because they 

are designed to directly test for a cause-and-effect relationship between supplementation 

and outcome. Nine RCT studies were identified as being representative of the literature. 

The included studies indirectly tested for the relationship between dietary supplement 

intake and the risk of a CHD-attributed disease event through the LDL-cholesterol 

biomarker. 

The consumption of 

phytosterols, which 

are structurally 

related to cholesterol 

found in animals, has 

been shown to help 

hinder cholesterol 

absorption in the 

digestive tract.  
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All nine studies included subjects who had hypercholesterolemia. The RCTs compared a 

treatment group that received daily phytosterol supplement with a placebo group. In the 

sequential studies, all subjects received daily phytosterol supplement for a period either 

before or after a period taking only placebo. In the crossover studies, the subjects took 

either phytosterols or placebo for a period, followed by a washout period; then, they 

switched to the opposite product. In all studies, phytosterol supplementation or placebo 

was given for 2 to 6 weeks, depending on the study. Four of the studies are referenced 

and discussed in the text below, and references are given for the other five in the 

footnotes to Figure 4.1. 

Figure 4.1τPhytosterols Literature Review: Description of the Qualified Studies 

Author Year Event definition Study description and primary event outcome 

  
Sterol 
ester 

Free sterol 
equivalent  

Acuff 2007 1.3 g 0.8 g 
Study Type - RCT; Population - Hyper-cholesterol-emic; 
Outcome - Plasma LDL 

Maki et al., 2012  1.8 g 
Study Type - RCT; Population - Hyper-cholesterol-emic; 
Outcome - Plasma LDL 

McPherson16 2005  1.26 g 
Study Type - RCT; Population - ; Outcome - LDL-
cholesterol 

Lau 2005  1.8 g 
Study Type - RCT; Population - Type 2 diabetic, and non-
diabetic; Outcome - LDL-cholesterol 

Carr 2009 3.0 g 
 

Study Type - RCT; Population - Normal adults; Outcome - 
LDL-cholesterol 

De Graaf17 2002  1.8 g 
Study Type - RCT; Population - Hyper-cholesterol-emic; 
Outcome - Plasma total cholesterol 

Hallikainen18 2002  2.0 g 
Study Type - Treatment only; Population - Mildly hyper-
cholesterol-emic; Outcome - Serum LDL cholesterol 

Mussner19 2002  1.82 g 
Study Type - RCT; Population - Mildly hyper-cholesterol-
emic; Outcome - Total cholesterol 

Nestel20 2001  2.4 g 
Study Type - RCT; Population - Hyper-cholesterol-emic; 
Outcome - LDL-cholesterol 

Note: All figures are rounded. Source: Frost & Sullivan 

                                                                 

16 McPherson, Ostlund, Goldberg, Bateman, Schimmoeller, & CA, 2005 

17 De Graaf, et al., 2002 

18 Hallikainen, Sarkkinen, Wester, & Uusitupa, 2002 

19 Mussner, Parhofer, Von Bergmann, Schwandt, Broedl, & Otto, 2002 

20 Nestel, Cehun, Pomeroy, Abbey, & Weldon, 2001 
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Among the nine studies analyzed was that of Maki et al., (2012) (Maki et al., 2012). This 

was a randomized, crossover study that enrolled 32 U.S. subjects who were 

hypercholesterolemic. The subjects first received a placebo for five weeks, followed by 

either placebo or phytosterol for six weeks, and then crossed over to the opposite product 

for six weeks. Phytosterol was given as 1.8 g per day in tablet form. Plasma lipid profiles 

were measured at the end of each treatment period. The analysis showed that compared 

with the placebo, the average LDL-cholesterol concentration after six weeks of phytosterol 

supplementation decreased by a statistically significant 4.9%, equivalent to an average 

reduction of 7.6 mg/dL (0.19 mmol/L). 

Another study analyzed was that of Carr et al., (2009) which was a randomized, parallel, 

placebo-controlled study that enrolled 32 U.S. subjects, 24 of whom were 

hypercholesterolemic, while the remainder were normocholesterolemic (Carr, Krogstrand, 

Schlegel, & Fernandez, 2009). Each day for four weeks, the subjects took either 3 g of 

phytosterol (in ester form) or a placebo. Plasma lipid profiles were measured at the end of 

the treatment period. Analysis showed that, compared with the placebo group, the 

average LDL-cholesterol concentration after four weeks of phytosterol supplementation 

decreased by a statistically significant 11%, equivalent to a reduction of 16 mg/dL (0.41 

mmol/L). 

Acuff et al., (2007) conducted a placebo-controlled sequential study on 16 U.S. subjects 

who were hypercholesterolemic, with a four-week placebo phase followed by a two-week 

washout period, and then a four-week treatment phase (Acuff, Cai, Dong, & Bell, 2007). 

Phytosterol (in ester form) was given as a capsule at a dose of 1.3 g per day, equivalent to 

0.8 g per day of free phytosterol. At the end of the treatment period, LDL cholesterol in 

the phytosterol group decreased on average by a statistically significant 4% (6.1 mg/dL, 

0.16 mmol/L) compared with the placebo group. 

Lau et al., (2005) studied phytosterol supplementation in a randomized, crossover, 

placebo-controlled trial in Canada that consisted of two 21-day treatment (placebo or 

supplement) periods that were separated by a 28-day washout period (Lau, Journoud, & 

Jones, 2005). Twenty hypercholesterolemic subjects took part, 15 of whom were diabetic. 

Phytosterols were given as 1.8 g per day mixed with margarine and served on toast. An 

analysis of lipid profiles at the end of the treatment periods showed that for the non-

diabetic subjects, LDL cholesterol was reduced by an average of 15.1% (24 mg/dL, 0.62 

mmol/L) after phytosterol compared with placebo consumption. For diabetic subjects, the 

reduction in LDL was 26.8%.  

 

 

 

 



 

 

41 41 

Figure 4.2τPhytosterols Literature Review: Description of the Qualified Studiesτ
Summary of Findings 

Author 

Total 
sample 

(N) 

Change in LDL cholesterol 
mg/dL (absolute outcome 

reduction) 

Change in LDL cholesterol 
mmol/L (absolute outcome 

reduction) 

Study weights 
(based on sample 

size variance) 

Acuff 16 6.1 0.1576 6.2% 

Maki 32 7.6 0.1970 12.5% 

McPherson 52 10.4 0.2687 20.2% 

Lau 29 24.4 0.6300 5.4% 

Carr 32 16.3 0.4200 6.2% 

De Graaf 70 19.0 0.4900 12.1% 

Hallikainen 11 18.2 0.4700 4.3% 

Mussner 63 10.0 0.2584 24.5% 

Nestel 22 25.2 0.6500 8.6% 

Average 29 13.4* 0.3935*  

* Weighted Average  
Note: All figures are rounded. Source: Frost & Sullivan 

Empirical Results 

¢ƘŜ ǊŜǎŜŀǊŎƘ ǘŜŀƳ ƘŀŘ ǘƻ ŘŜŘǳŎŜ ǘƘŜ ƭŜǾŜƭ ƻŦ ǇƘȅǘƻǎǘŜǊƻƭΩǎ ŜŦŦƛŎŀŎȅ ǘƘǊƻǳƎƘ ŀƴ 

assessment of its effect on a relevant biomarker known to have a casual relationship with 

ŀ ƎƛǾŜƴ ǎǳōƧŜŎǘΩǎ ǊŜƭŀǘƛǾŜ Ǌƛǎƪ ƻŦ ŜȄǇŜǊƛŜƴŎƛƴƎ ŀ /I5 ŜǾŜƴǘΦ {ǇŜŎƛŦƛŎŀƭƭȅΣ ǊŜǇƻǊǘŜŘ ǎǘǳŘȅ 

outcomes included plasma or serum concentrations of LDL cholesterol and other lipids 

before, during, and at the end of the treatment or placebo periods. The research team 

linked these outcomes to health care utilization based on evidence that the observed 

reduction in LDL cholesterol would decrease the risk of CHD. Thus, the research team 

derived the expected CHD risk reduction metric given the reduction in LDL cholesterol 

levels based on the work of the Cholesterol Treatment Trialists' (CTT) Collaboration in 

2010, where a 1.2 mg/dL reduction in serum LDL-cholesterol reduces the risk of CHD by 

1% (Baigent, et al., 2010). 

Thus, the expected relative risk reduction of a CHD-related medical event, given the use of 

phytosterol dietary supplements at preventive daily intake levels among the target 

population, was 11.2% based on the review of the scientific literature. This expected risk 

reduction metric assumes a 1% reduction in relative risk for every 1.2 mg/dL reduction in 

LDL cholesterol levels. To calculate the NNT, an event rate of 16% was used because this is 

the expected level of risk of a CHD event among the adult population over the age of 55 

(National Health and Nutrition Examination Survey, 2013). Using the CEBM approach 

(Center for Evidence Based Medicine, 2012) to calculate NNT, this implies that the total 

number of people who must be treated with phytosterols to avoid one CHD event is 65. In 

other words, if 65 people adopted a phytosterols regimen at protective levels as a means 

to reduce their LDL cholesterol levels, one avoided CHD event could be realized. Given this 

calculated NNT, an annual average of 283,389 avoided events from 2013 to 2020 and 

2,267,111 cumulative avoided events over that period could be expected. 

An average of 

283,389 events per 

year could be 

avoided from 2013 

to 2020, which is 

nearly 2.3 million 

accumulated 

avoided events over 

the same period if 

all U.S. adults over 

the age of 55 

diagnosed with CHD 

were to use 

phytosterol dietary 

supplements at 

protective levels. 
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Figure 4.3τPhytosterols Literature Review: Summary ResultsτCEBM Approach 

Metric Measure 

Weighted relative risk reduction (weighted for sample size variance) (RRR) 11.2% 

CHD event rate (ER) 16% 

Number of people needed to treat to avoid one CHD event (NNT), people 65 

Average number of events avoided annually if everybody in the target population*  used 
phytosterols at protective levels, 2013ς2020, people 

283,389 

Cumulative number of events avoided if everybody in the target population*  used 
phytosterols at protective levels, 2013ς2020, people 

2,267,111 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

Using the same annual average cost per person for a CHD-related event ($16,690), the 

total potentially avoidable hospital utilization cost for all U.S. adults over the age of 55 

diagnosed with CHD given the use of the phytosterols at preventive daily intake levels 

would average $4.2 billion per yearτa cumulative total savings of $34.0 billion from 2013 

to 2020 to health care cost payers.  

A review of retail products on the market showed that the consumer cost of a daily dose 

(2 grams) of phytosterols is roughly $0.15. The annual expected cost of phytosterols for 

the target population would average slightly more than $54.48 per person, for a total of 

$872.7 million per yearτa cumulative cost of nearly $7.0 billion in supplement 

expenditures from 2013 to 2020. 

Based on the finding that the total cost savings derived from avoided CHD events for the 

target population given the use of phytosterols was, on average, $4.2 billion (nearly $34.0 

billion cumulatively during the forecast period), the net cost savings derived from the daily 

use of phytosterols, after accounting for the cost of supplementation, would average $3.3 

billion per yearτnearly $26.6 billion cumulatively. In terms of the calculated cost-benefit 

ratio, $4.87 in avoided health care expenditures could be realized per $1 spent on 

phytosterol supplementation. See Figures 8.9 to 8.12 in the appendix for a detailed 

reporting of the empirical results. 

Figure 4.4τPhytosterols Cost Analysis: Summary ResultsτCost of Dietary 

Supplementation of the Target Population, 2013ς2020 

Metric Measure 

Median cost of phytosterol supplementation at protective levels, 2013 $0.15 

Expected annual median cost of phytosterol supplementation at protective levels, 2013 $54.48 

Average annual cost of phytosterol dietary supplementation of the target population* , 2013ς
2020 

$872.7 M 

Cumulative cost of phytosterol dietary supplementation of the target population*  , 2013ς
2020 

$6.98 B 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

An average of $4.23 

billion per year and 

a cumulative 

savings of $34.00 

billion from 2013 to 

2020 in avoidable 

hospital utilization 

costs is potentially 

realizable if all U.S. 

adults over the age 

of 55 diagnosed with 

CHD were to use 

phytosterol dietary 

supplements at 

protective levels. 
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Figure 4.5τPhytosterols Cost Analysis: Summary ResultsτAvoided Hospital Utilization 

Expenditures* due to Dietary Supplement Intervention, 2013ς2020 

Metric Measure 

Average annual avoided hospital utilization expenditures related to CHD if incidence is reduced 
through phytosterol supplements, 2013ς2020 

$4.23 B 

Cumulative avoided hospital utilization expenditures related to CHD if incidence is reduced 
through phytosterol supplements, 2013ς2020 

$34.00 B 

Average annual hospital utilization expenditures for CHD-related events if incidence is reduced 
through phytosterol supplements, 2013ς2020 

$73.67 B 

Cumulative expenditures on CHD-related events if incidence is reduced though phytosterol 
supplements, 2013ς2020 

$589.33 B 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

Figure 4.6τPhytosterols Cost Analysis: Net Health Care Cost Savings* Summary Results, 

2013ς2020 

* Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

 

Figure 4.7τPhytosterols Cost Analysis: Summary ResultsτNet Cost Savings* due to 

Avoided Hospital Utilization Expenditures through Dietary Supplement Intervention, 

2013ς2020 

 

Metric Measure 

Average net potential direct savings per year from avoided CHD hospital utilization events due 
to phytosterol dietary supplement intervention, 2013ς2020 

$3.32 B 

Cumulative net potential direct savings from avoided CHD hospital utilization events due to 
phytosterol dietary supplement intervention, 2013ς2020 

$26.56 B 

Net benefit cost ratio, $ per one dollar spent on dietary supplement $4.87 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

  

$26.56 billion in 

cumulative net 

CHD-attributed cost 

savings from 2013 

to 2020 is 
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population were to 
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dietary supplements 

at protective intake 

levels. 
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Full utilization* of phytosterols 
yields:
Å11.2% relative risk reduction
ÅAn average of 283,389 avoided 

events per year
Å2,267,111 avoided events 

accumulated through 2020

$3.32 B in Net 
Savings

$4.23 B in 
Avoided 

Costs

$872.7 M in 
Required 

Supplement 
Utilization Costs
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This cost-benefit analysis makes the assumption that in the supplementation scenario all 

U.S. adults over the age of 55 with CHD use phytosterol/stanols supplements at protective 

levels from a base of zero usage among this population segment. In other words, the 

calculated net savings is the total potential net savings. However, only 0.2% of adults over 

the age of 55 are regular users of phytosterol dietary supplements, according to the 2012 

Council for Responsible Nutrition Consumer Survey on Dietary Supplements conducted by 

Ipsos Public Affairs. (Ipsos Public Affairs, 2012).
21

 This suggests that nearly all of the 

expected $3.3 billion in potential net savings has yet to be realized, thus, it is expected 

that there are significant cost savings yet be realized through the increased usage of 

phytosterol dietary supplements among the high-risk target population. 

Figure 4.8τPhytosterols Cost Analysis: Summary ResultsτNet Cost Savings*  Yet to be 

Realized due to Avoided Hospital Utilization Expenditures through Dietary Supplement 

Intervention, 2013ς2020 

Metric Measure 

Percentage of adults over the age of 55 who are regular users of phytosterol dietary 
supplements, 2012 

0.15% 

Average number of CHD events avoided annually among the target population*  yet to 
regularly use phytosterol, 2013ς2020 282,950 

Cumulative number of CHD events avoided among the target population*  yet to regularly use 
phytosterol, 2013ς2020 2,263,602 

Average net direct savings per year from avoided CHD hospital utilization events due to 
phytosterol dietary supplement intervention yet to be realized, 2013ς2020 $3.31 B 

Cumulative net direct savings from avoided CHD hospital utilization events due to phytosterol 
dietary supplement intervention yet to be realized, 2013ς2020 $26.52 B 

*Among all U.S. adults over the age of 55 with CHD 
Source: Note: All figures are rounded. Source: Ipsos Public Affairs and Frost & Sullivan 

 

 

  

                                                                 

21 It is not known what percentage of this target population also suffers from CHD, but for the purposes of this 

analysis, Frost & Sullivan has made the assumption that approximately the same percentage (0.2%) of adults 

over the age of 55 with CHD also are regular users of phytosterol dietary supplements. Also for the purposes of 

this analysis, as the Ipsos survey did not ask dosage, Frost & Sullivan has made the assumption that regular users 

in this target population are highly likely to be consuming enough phytosterol to provide a protective effect. 

More research is required to test these assumptions. 

It is expected that 

less than 0.2% of 

adults over the age 

of 55 are already 

regular users of 

phytosterol dietary 

supplements, 

suggesting that 

nearly all of the 

potential net cost 

health care savings 

have yet to be 

realized. 
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Psyllium Dietary Fiber  

Literature Review 

Dietary fiber includes soluble and insoluble fiber from plant foods. The composition of 

fiber depends on its source. The type and amount of fiber consumed has many effects on 

the physiology of digestion. For example, the intestinal absorption of bile acids, along with 

the cholesterol that they carry, is slowed by the presence of soluble fiber in the intestine. 

Certain soluble fibers, such as beta-glucans and arabinoxylans, are more effective at 

lowering cholesterol than other types of fiber. 

Psyllium dietary fiber, for example, is a common soluble fiber and has traditionally been 

used as a gentle bulk forming laxative (University of Maryland Medical Center, 2013). 

Sourced from the Plantago ovata herb, psyllium dietary fiber is most commonly grown in 

India and its husks have been found to help lower cholesterol (University of Maryland 

Medical Center, 2013).  

The Institute of Medicine (IOM) of the National Academy of Sciences (NAS) recommends 

that women consume 25 g of dietary fiber per day and men consume 38 g per day based 

on an optimal diet formula stating that at least 14 g of fiber is needed for every 1,000 

calories (Institute of Medicine, 2006). There is no established UL for total fiber. According 

to the IOM report, "[a]lthough occasional adverse gastrointestinal symptoms are observed 

when consuming some of the isolated or synthetic fibers, serious chronic adverse effects 

have not been observed. A UL was not set for dietary fiber or functional fiber. Because of 

the bulky nature of fibers, excess consumption is likely to be self-ƭƛƳƛǘŜŘέ όLƴǎǘƛǘǳǘŜ ƻŦ 

Medicine, 2006). 

As in the case of the phytosterols analysis, a rigorous search was conducted that focused 

on identifying published studies quantifying the effect of psyllium dietary fiber 

supplementation on blood levels of LDL cholesterol. The objective was to identify a set of 

studies that represented the state of scientific literature on the subject of psyllium dietary 

fiber and its link to CHD risk. In this analysis, studies that were reviewed tested for a causal 

relationship between psyllium dietary fiber intake and the level of a biomarker that is 

correlated to the relative risk of a disease event because no studies that tested for the 

direct relationship were identified. The research team included only studies similar in 

methodology protocol in an attempt to control for observable variance. Studies were not 

selected on the basis of the magnitude, direction or statistical significance of the reported 

findings.  

Psyllium dietary 

fiber has been 

found to help lower 

cholesterol by 

inhibiting 

cholesterol 

absorption in the 

intestine.  
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Specifically, 102 studies matched the keyword combinations of άfiberέ; άcoronary heart 

diseaseέ or άcardiovascular ŘƛǎŜŀǎŜέ; and άrisk reduction.έ The search was conducted 

between February 1 and March 31, 2013. The preferred studies were randomized, 

controlled trials. For the sake of closer comparison, the research team sought to analyze 

studies using the same type of fiber supplement. Four RCT studies were identified as being 

representative of the literature on psyllium dietary fiber. The included studies indirectly 

tested for the relationship between psyllium fiber intake and the risk of a CHD-attributed 

disease event through the LDL-cholesterol biomarker. The four RCTs tested psyllium fiber 

supplementation in hypercholesterolemic individuals. In all studies, the supplement was 

consumed for between 40 days and 26 weeks, and the blood lipids (including LDL 

cholesterol) were measured and compared for treatment and control subjects. 

Figure 4.9τPsyllium Dietary Fiber Literature Review: Description of the Qualified 

Studies 

Author Year 
Daily treatment 

dose (g) 
Study description  

Anderson 2000 10.2 
Study Type - RCT; Population - Hyper-cholesterolemic; Fiber 

Supplement TypeτPsyllium  

Anderson 1991 10.2 
Study Type - RCT; Population - Hyper-cholesterolemic; Fiber 

Supplement TypeτPsyllium 

Anderson 1999 10.2 
Study Type - RCT; Population - Diabetic and Hyper-cholesterolemic; 

Fiber Supplement TypeτPsyllium 

Everson 1992 15.0 
Study Type - RCT; Population - Hyper-cholesterolemic; Fiber 

Supplement TypeτPsyllium 

Note: All figures are rounded. Source: Frost & Sullivan 

Anderson et al., (1991) studied 52 hypercholesterolemic U.S. subjects (Anderson, Floore, 

Geil, O'Neal, & Balm, 1991). All subjects first completed a cholesterol-lowering diet over a 

period of eight weeks. They maintained the diet while they were randomly assigned to 

supplement with either psyllium fiber (10.2 g/day) or placebo. After eight weeks of 

consuming the supplement, LDL cholesterol levels of the psyllium group had declined by 

17 mg/dL (0.45 mmol/L) compared with the placebo, a statistically significant difference. 

Everson et al., (1992) studied 20 U.S. men with mild hypercholesterolemia (Everson, 

Daggy, McKinley, & Story, 1992). In a randomized crossover design, the subjects received a 

40-day course of psyllium fiber supplement (15 g/day) or placebo, followed a washout 

period of 11 days, and then crossed over to the other treatment. The psyllium fiber 

treatment resulted in a significant 10 mg/dL (0.26 mmol/L) decrease in LDL cholesterol 

compared with the placebo. 

In a study of 29 U.S. men who had both hypercholesterolemia and diabetes, Anderson et 

al., (1999) randomly assigned either psyllium (10.2 g/day) or a placebo after a two-week 

period of dietary stabilization (Anderson, Allgood, Turner, Oeltgen, & Daggy, 1999). After 

eight weeks of treatment, serum lipids and other markers were measured. Relative to the 

placebo group, the LDL-cholesterol concentration in the psyllium group had declined by an 

average of 17.8 mg/dL (0.46 mmol/L). The difference did not achieve significance. 
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Finally, in a multicenter study in the U.S., Anderson et al., (2000) recruited 248 subjects 

with hypercholesterolemia (Anderson, et al., 2000). Subjects were put on a cholesterol-

lowering diet for an initial eight-week period, and then randomly assigned to receive 

psyllium fiber or a placebo supplement. After 26 weeks, the average LDL-cholesterol 

concentration declined by 10.4 mg/dL (0.27 mmol/L) in the psyllium group compared with 

the placebo group. The difference was statistically significant. 

Figure 4.10τPsyllium Dietary Fiber Literature Review: Description of the Qualified 

StudiesτSummary of Findings  

Author 

Total 
sample 

(N) 

Change in LDL cholesterol 
mg/dL (absolute outcome 

reduction) 

Change in LDL cholesterol 
mmol/L (absolute outcome 

reduction) 

Study weights based 
on sample size 

variance 

Anderson 248 10.45 0.2700 76.4% 

Anderson 52 17.42 0.4500 10.1% 

Anderson 29 17.80 0.4600 5.8% 

Everson 40**  10.00 0.2584 7.8% 
   

  

Average 92 13.9 0.3596  

* Weighted Average 
**Crossover study  

Note: All figures are rounded. Source: Frost & Sullivan 

Empirical Results 

Because the set of qualified studies examined the link between the use of psyllium fiber 

and the reduction in LDL cholesterol, the research team followed the same approach as 

the one adopted for the phytosterol literature review and assumed that 1.2 mg/dL 

reduction in serum LDL cholesterol reduces the risk of CHD by 1% based on the work of 

the CTT Collaboration (Baigent, et al., 2010). The research team then indirectly arrived at a 

relative risk of CHD from dietary fiber supplementation to apply to its economic analysis.  

The expected relative risk reduction of a CHD-related medical event, given the daily use of 

psyllium dietary fiber at preventive daily intake levels among all people over the age of 55 

diagnosed with CHD, was 11.5%. As in the phytosterol analysis, an event rate of 16% was 

adopted because 16% of the adult population over the age of 55 is at a high risk of 

experiencing a CHD-related event. Using the CEBM approach to calculate NNT, this 

suggests that 63 people need to be treated with psyllium dietary fiber to avoid one CHD 

event. Given this deduced NNT, an annual average of 292,165 avoided events from 2013 

to 2020τ2,337,318 cumulative avoided events could be realized.  
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Figure 4.11τPsyllium Dietary Fiber Literature Review: Summary ResultsτCEBM 

Approach 

Metric Measure 

Weighted relative risk reduction (weighted for inter-study variance) (RRR) 11.5% 

Event rate (ER) 16% 

Number of people needed to treat to avoid one CHD event (NNT), people 63 

Average number of CHD events avoided annually if everybody in the target population*  

used phytosterols, 2013ς2020, people  
292,165 

Cumulative number of CHD events avoided if everybody in the target population*  used 

phytosterols, 2013ς2020, people  
2,337,318 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

In terms of avoided direct health care expenditure, a potential total cost savings among all 

U.S. adults over the age of 55 diagnosed with CHD given the use of the psyllium dietary 

fiber at preventive daily intake levels would be an average annual total savings of $4.2 

billion per year and cumulative savings of $34.0 billion from 2013 to 2020, assuming an 

annual average cost per person experiencing a CHD-related event at $16,690. 

Based on the reviewed studies, all patients underwent a preliminary dietary program to 

help standardize daily intakes of dietary fiber and other macro- and micronutrient intake 

levels, in order to help control for that possible variance. Thus, all patients in the psyllium 

fiber treatment groups are assumed to have been consuming comparable levels of dietary 

fiber prior to treatment. In addition, the U.S. Food and Drug Administration allows 

companies to claim on their product labels that intake of 7 g or more per day of psyllium 

soluble fiber may reduce the risk of CHD (U.S. Food & Drug Administration, 2012). Based 

on the qualified studies, the expected dose size for psyllium fiber was in the range of 10.2 

to 15.0 g of psyllium fiber per day. For the purposes of this study, Frost & Sullivan assumed 

a conservative daily dose of psyllium fiber of 10 g was sufficient to realize its expected 

health-conferring benefits.  

Based on the review of best-selling psyllium dietary fiber retail products in brick-and-

mortar, online, and mail-order retail establishments, the cost of a daily dose of 10 g of 

psyllium dietary fiber is just over $0.30 per day. Based on this cost, the annual expected 

cost of psyllium fiber for all U.S. adults over the age of 55 would be just over $111.31 per 

personτmore than $1.9 billion per year on average for the total sub-population, and 

more than $15.2 billion cumulatively from 2013 to 2020. 

 

 

 

An average of 

292,165 avoided 

events per year from 

2013 to 2020 or over 

2.3 million 

accumulated avoided 

events over the same 

period if all U.S. 

adults over the age of 

55 diagnosed with 

CHD were to use 

psyllium dietary fiber 

at protective intake 

levels. 
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Figure 4.12τPsyllium Dietary Fiber Cost Analysis: Summary ResultsτCost of Dietary 

Supplementation of the Target Population* , 2013ς2020 

Metric Measure 

Median cost of psyllium dietary fiber at protective levels, 2013 $0.30 

Expected annual median cost of psyllium dietary fiber at protective levels, 2013 $111.31 

Average annual cost of psyllium dietary fiber supplementation of the target population*, 
2013ς2020 

$1.90 B 

Cumulative cost of psyllium dietary fiber supplementation of the target population* , 2013ς
2020 

$15.20 B 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

Figure 4.13τPsyllium Dietary Fiber Cost Analysis: Summary ResultsτAvoided Hospital 

Utilization Expenditures* due to Dietary Supplement Intervention, 2013ς2020 

Metric Measure 

Average annual avoided hospital utilization expenditures related to CHD if incidence is reduced 
through the use of psyllium dietary fiber, 2013ς2020 

$4.38 B 

Cumulative avoided hospital utilization expenditures related to CHD if incidence is reduced 
through the use of psyllium dietary fiber, 2013ς2020 

$35.05 B 

Average annual hospital utilization expenditures for CHD-related events among all U.S. adults 
over the age of 55 if incidence of events is reduced though the use of psyllium dietary fiber, 
2013ς2020 

$73.53 B 

Cumulative hospital utilization expenditures for CHD-related events among all U.S. adults over 
the age of 55 if incidence of events is reduced though the use of psyllium dietary fiber, 2013ς
2020 

$588.28 B 

*Among all U.S. adults over the age of 55 with CHD 
Note: All figures are rounded. Source: Frost & Sullivan 

Given the total cost savings derived from avoided CHD events for the target population 

based on the use of psyllium dietary fibers, the net savings in direct expenditures after 

accounting for the cost of psyllium dietary fiber supplementation would average $2.5 

billion per year, and more than $19.9 billion cumulatively from 2013 to 2020. In terms of 

the calculated cost benefit ratio, $2.31 in avoided health care expenditures could be 

realized per $1 spent on psyllium dietary fiber supplementation. See Figures 8.13 to 8.16 

in the Appendix for a detailed reporting of the empirical results. 

 

 

 

 

 

An average annual 

total savings of $4.38 

billion per year and 

a cumulative savings 

of $35.05 billion 

from 2013 to 2020 is 

potentially realizable 

if all U.S. adults over 

the age of 55 

diagnosed with CHD 

were to use 

protective levels of 

psyllium fiber. 
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Figure 4.14τPsyllium Dietary Fiber Cost Analysis: Net Health Care Cost Savings* 

Summary Results, 2013ς2020 

 
* Among all U.S. adults over the age of 55 with CHD  

Note: All figures are rounded. Source: Frost & Sullivan 

 

Figure 4.15τPsyllium Dietary Fiber Cost Analysis: Summary ResultsτNet Cost Savings* 

due to Avoided Hospital Utilization Expenditures through Dietary Supplement 

Intervention, 2013ς2020 

Metric Measure 

Average net potential direct savings per year from avoided CHD hospital utilization events if 
incidence is reduced through the use of psyllium dietary fiber, 2013ς2020 

$2.48 B 

Cumulative net potential direct savings from avoided CHD hospital utilization events if incidence is 
reduced through the use of psyllium dietary fiber, 2013ς2020 

$19.85 B 

Net benefit cost ratio, $ per one dollar spent on dietary supplement $2.31 

* Among all U.S. adults over the age of 55 with CHD  
Note: All figures are rounded. Source: Frost & Sullivan 

This cost-benefit analysis assumes that in the supplementation scenario all U.S. adults 

over the age of 55 with CHD used psyllium dietary fiber at protective levels from a base of 

zero usage among this population segment. In other words, the calculated net savings is 

the total potential net savings. However, because a share of adults over the age of 55 

regular use psyllium dietary fiber, this segment of the target population already has a 

reduced risk of experiencing a costly CHD event and is already realizing its risk-reducing 

benefits. 
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Full utilization* of psyllium dietary 
yields:
Å11.5% relative risk reduction
ÅAn average of 292,165 avoided 

events per year
Å2,337,318 avoided events 

accumulated through 2020
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Nearly $20 billion in 

cumulative net CHD-

attributed cost 

savings from 2013 to 

2020 is potentially 

realizable if the entire 

target population 

were to use psyllium 

dietary fiber at 

protective levels. 
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According to the 2012 Council for Responsible Nutrition Consumer Survey on Dietary 

Supplements conducted by Ipsos Public Affairs, 8% of adults over the age of 55 in the 

United States are regular users of fiber supplements (Ipsos Public Affairs, 2012).
22 

This 

implies that the remainderτ92%τhas yet to realize the benefits of regular use of dietary 

fiber, including psyllium fiber. Because avoided expenditures and net cost savings are a 

direct function of the total number of people in the target population using psyllium 

dietary fiber, the calculation of avoided health care expenditures and net cost savings yet 

to be realized is simply a proportional adjustment of the total potential avoided 

expenditures and net cost savings.  

Knowing this, it is expected that $199.6 million of the $2.48 billion in net potential direct 

savings per year from avoided CHD hospital utilization events because of psyllium dietary 

fiber intervention is already realized in the total expected CHD costs. This equates to an 

average of 268,647 avoidable events per year yet to be realized because of 

underutilization of psyllium dietary fiber. This corresponds to an average of $2.28 million 

per year in net savings yet to be realized because of underutilization of psyllium dietary 

fiberτnearly $18.25 billion in cumulative net savings from 2013 to 2020. Thus, it is 

expected that there are significant cost savings yet be realized through the increased 

usage of psyllium dietary fiber among the high-risk target population. 

Figure 4.16τPsyllium Dietary Fiber Cost Analysis: Summary ResultsτNet Cost Savings*  

Yet to be Realized due to Avoided Hospital Utilization Expenditures through Dietary 

Supplement Intervention, 2013ς2020 

Metric Measure 

Percentage of target population* who are regular users of psyllium dietary fiber, 2012 8.0% 

Average number of CHD hospital utilization events avoided annually among the target population*  
yet to regularly use psyllium dietary fiber, 2013ς2020 

268,647 

Cumulative number of CHD hospital utilization events avoided among the target population*  yet to 
regularly use psyllium dietary fiber, 2013ς2020 

2,149,175 

Average net direct savings per year from avoided CHD hospital utilization events due to psyllium 
dietary fiber intervention yet to be realized, 2013ς2020 

$2.28 B 

Cumulative net direct savings from avoided CHD hospital utilization events due to psyllium dietary 
fiber intervention yet to be realized, 2013ς2020 

$18.25 B 

* Among all U.S. adults over the age of 55 with CHD  
Source: Note: All figures are rounded. Source: Ipsos Public Affairs and Frost & Sullivan  

                                                                 

22 It is not known what percentage of this target population also suffers from CHD, but for the purposes of this 

analysis, Frost & Sullivan has made the assumption that approximately the same percentage (8%) of adults over 

the age of 55 with CHD also are regular users of fiber dietary supplements. The Ipsos survey did not ask 

specifically about the type of fiber supplements being taken. Even in the unlikely event that all the fiber 

supplements were psyllium products, that would leave 92% of the population yet to achieve the benefit of 

psyllium fiber supplementation. Also for the purposes of this analysis, as the Ipsos survey did not ask dosage, 

Frost & Sullivan has made the assumption that regular users in this target population are highly likely to be 

consuming enough fiber to provide a protective effect. More research is required to test these assumptions. 

It is expected that 

there are significant 

potential cost 

savings yet to be 

realized valued at 

nearly $18 billion in 

cumulative net 

CHD-attributed cost 

savings if all current 

non-regular users in 

the high-risk target 

population were to 

fully utilize psyllium 

dietary fiber.  
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Conclusion 

Phytosterols and psyllium dietary fiber could confer significant potential cost savings for 

all U.S. adults over the age of 55 with diagnosed CHD. A significant amount of scientific 

research has already been conducted involving phytosterols and psyllium dietary fiber, 

and there is an indication that these supplements produce a likely positive impact on 

disease risk reduction. However, more scientific research should be undertaken to test this 

hypothesis in order to avoid the use of indirect means to calculate the expected number 

needed to be treated to avoid one CHD event. The potential cost saving derived from the 

use of phytosterol and psyllium dietary fiber supplements at preventive daily intake levels 

is expected to be significant because of the direct link to lowering LDL cholesterol levels. It 

is because of this direct link that the postulation was made that there would be 

consequential impact on reducing the risk of experiencing a CHD event.  

Overall and independent of the exact figures calculated in this analysis, what has been 

demonstrated in this analysis is that there are likely significant health care cost savings to 

be realized through a concerted effort to identify high CHD risk populations and motivate 

them to use phytosterol and psyllium dietary fiber supplements as a means to help control 

escalating social costs associated with rising disease-incidence rates for preventable 

diseases. There are many ways to identify and motivate high CHD risk people to use 

effective dietary supplements, including the use of new technologies that identify high-risk 

populations before they experience costly acute treatment events; the use of incentives 

for consumers, health care professionals, and other key stakeholders to address the 

antecedents of disease as opposed to the utilization of acute treatment services; and 

increased general education. Only then can a smarter approach that utilizes certain 

dietary supplements that have been shown scientifically to help reduce the risk of 

experiencing a costly disease event among high disease-risk population groups be 

effective at controlling potential health care costs. 

  

There are significant 

health care cost 

savings to be realized 

if there was a 

concerted effort to 

identify high CHD risk 

populations and 

motivate them to adopt 

a dietary supplement 

regime as a means to 

help control 

escalating costs 

associated with 

preventable disease 

events. 
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THE USE OF CHROMIUM PICOLINATE 

AND ITS EFFECT ON THE RISK OF 

DIABETES-ATTRIBUTED CORONARY 

HEART DISEASE 

 

Prevalence and Social Consequences 

Type 2 diabetes mellitus (type 2 diabetes) is the most common form of diabetes in the 

United States; 90 to 95% of diabetes patients suffer from type 2 diabetes. The total health 

care cost of diabetes in 2012 in the United States was about $245 billion, of which $176 

billion was attributed to direct medical costs and $69 billion in reduced productivity, 

according to the American Diabetes Association (American Diabetes Association, 2011). 

Regarding direct medical costs, nearly 60% of total expenditures are related to 

hospitalizations. Type 2 diabetes is a chronic disease marked by high levels of glucose in 

the blood. It is most common in patients that are over the age of 55, have a high-density 

lipoprotein (HDL) cholesterol of less than 35 mg/dL or triglyceride level of greater than 250 

mg/dL, and/or have high blood pressure. The primary means to inhibit complications 

related to type 2 diabetes are diet and exercise. However, if diet and exercise do not help 

a person maintain normal glucose levels, physicians may have to prescribe medication.  

In 2012, it was estimated that more than 17 million U.S. adults over the age of 55 suffered 

from diabetes  (American Diabetes Association, 2011). Men are slightly more likely to have 

diabetes than women, and non-Hispanic blacks have higher prevalence rates compared 

with non-Hispanic whites, Asian Americans, and Hispanics. Within this group, nearly 7 

million adults over the age of 55 have also been diagnosed with CHD, and nearly 2 million 

of these people suffer from a CHD event annually
23

. This suggests that total expenditures 

on direct medical costs associated with diabetes-attributed CHD events were $26.4 billion 

in 2012.  

                                                                 

23 Based on the Frost & Sullivan analysis of the National Health and Nutrition Examination Survey (National 

Health and Nutrition Examination Survey, 2010) 

The total health 

care expenditure on 

managing and 

treating diabetes-

attributed CHD 

among diabetics 

over the age of 55 

with CHD will be an 

average of $33 

billion per year 

from 2013 to 2020. 
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Figure 5.1τTotal Expenditure Forecast of Diabetes-attributed CHD Events among All 
Diabetic Adults over the Age of 55 with CHD, 2013ς2020 

 

Projecting these per-person expenditures forward at an average compound annual growth 

rate of 5% from 2013 to 2020 and assuming an average compound annual target 

population growth rate of 1.7% during the same period, it is expected that an average of 

2.2 million diabetic adults over the age of 55 and diagnosed with CHD will experience a 

costly CHD event, defined as all inpatient hospitalizations and emergency room visits from 

2013 to 2020, at an annual average cost of $16,690 per person (Agency for Healthcare 

Research and QualityτMEPS). This implies that the total cumulative direct health care 

costs related to CHD events among all U.S. adults over the age of 55 diagnosed with CHD 

will be more than $262.05 billion over the forecast period; additionally, the annual 

average direct health care costs related to CHD events among this target population will 

be nearly $33 billion per year.  

Multiple studies suggest that the use of chromium picolinate dietary supplements has a 

substantiated preventive effect on diabetes-attributed CHD events, which will be explored 

in detail in this chapter. 

 

 

 

 

2013 2014 2015 2016 2017 2018 2019 2020 

Event Spending ($ B) 28.80 29.80 30.86 31.99 33.18 34.43 35.78 37.21 

Events (M People) 2.1 2.1 2.1 2.2 2.2 2.2 2.3 2.3 
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Note: All figures are rounded. Source: Frost & Sullivan analysis. 

The total cumulative 

direct health care 

costs related to 

diabetes-attributed 

CHD events is 

expected to be over 

$260 billion from 

2013 to 2020 among 

all diabetics over the 

age of 55 diagnosed 

with CHD. 








































































































