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ABSTRACT

In the United States, nearly 80 million people have some form of cardiovascular
disease (CVD). This amounts to one in three adults, making it the number one cause of
death each year for over a century (1). Because of the high prevalence of CVD, itis a
priority in the U.S. to decrease its morbidity and mortality. Extensive research has been
dedicated to pinpointing risk factors, determining preventive techniques, and developing
treatments. A major focus in this research is the role of nutrition in the pathogenesis of
CVD. Quality of diet is an important factor in health and disease progression. To transfer
this information to the general public, the Food and Drug Administration (FDA) has
created labeling regulations and health claims to be used on food labels (2). The intent is
to convey to the American public the positive or negative effects of the foods they choose
to consume. Health claims are beneficial because they increase consumer awareness,
encourage manufacturers to create healthier products, and recognize the work of
researchers. But they can cause confusion and manufacturers often distort their meanings.
The purpose of this thesis is to evaluate the efficacy of the health claims regarding trans
fat, unsaturated fat, and plant stanols and sterols. It is important for dietitians to
examine current research, scrutinize products, and convey this information to their

clients. Understanding health claims, along with living a healthy lifestyle and having

good dietary habits play a part in maximizing heart health.




Efficacy of Heart Health Claims Regarding Trans Fat, Unsaturated
Fats, and Stanols/Sterols

Introduction

In the United States, nearly 80 million people have some form of cardiovascular
disease (CVD). This amounts to one in three adults, making it the number one cause of
death each year for over a century (1). Because of the high prevalence of CVD, itisa
priority in the U.S. to decrease its morbidity and mortality. Extensive research has been
dedicated to pinpointing risk factors, determining preventive techniques, and developing
treatments. A major focus in this research is the role of nutrition in the pathogenesis of
CVD. Quality of diet is an important factor in health and disease progression. To transfer
this information to the general public, the Food and Drug Administration (FDA) has
created labeling regulations and health claims to be used on food labels (2). The intent is
to convey to the American public the positive or negative effects of the foods they choose
to consume. The purpose of this thesis is to evaluate the efficacy of the health claims
regarding trans fat, unsaturated fat, and plant stanols and sterols. Current research will be

examined, recent events considered, and products scrutinized.

Health Claims

Different types of health claims have been developed by the FDA to serve a
variety of needs in the food manufacturer and consumer world. These claims have
specific requirements set by the FDA to ensure their validity and to standardize wording

on labels (2,3). They are intended to assist the general public in making informed

decisions and provide the most accurate information as possible. Although the intention




is good, there is still a great deal of confusion and discrepancy in the usage of health
claims (4). This confusion among consumers is growing with more liberal use of the
claims.

In 1997, the Food and Drug Administration Modernization Act was passed to
allow other federal health agencies the authority of creating health claims as well as the
FDA (5). The purpose of this act was to accelerate the process of approving claims.
Authorized scientific bodies include the National Academy of Sciences, the National
Institutes of Health, the Centers for Disease Control and Prevention, the Surgeon General
within the Department of Health and Human Services, the Food and Nutrition Service,
the Food Safety and Inspection Service, and the Agricultural Research Service within the
Department of Agriculture (5). These organizations are qualified to determine the
reliability of scientific studies and convey the information in the form of a health claim.
There is a specific process that must take place through the FDA to ascertain that the
claim is legitimate (3,5). This process has been liberalized a great deal under the Bush
administration, expanding use of health claims in recent years.

A health claim identifies a relationship between a food and reducing the risk of a
disease or health-related condition (3). These claims are subject to thorough FDA review
and authorization in a lengthy process. The research is reviewed and evaluated for its
soundness of design, appropriateness of conclusions, and consistency across a variety of
studies (2,3).

To become endorsed, claims must meet significant scientific agreement (SSA).

The standard of SSA is comprised of two components: that the entirety of public

evidence supports the substance/disease relationship that is the subject of the claim, and




that there is SSA among qualified experts of its validity (2,3). The overall purpose of
SSA is to determine if a change in the dietary intake of the substance will influence an
alteration in a disease endpoint. There are fourteen claims that currently meet SSA, six
of which concern heart disease (see table 1) (2).

All other health claims besides these fourteen that have SSA are considered
“qualified” (2,3). Qualified health claims are used when there is emerging evidence for a
legitimate health claim. The conclusions are not established well enough to meet the
SSA standard, but there is potential for it to be authorized after further research
substantiates the claim. The wording on the label must state that the evidence is not

conclusive, or that the evidence supporting the claim is limited (2).

Trans Fat

Trans fats are controversial in the world today due to the latest research
concerning their safety. On January 1, 2006, legislation went into effect stating that trans
fat is required to be listed separately on the Nutrition Facts Label (2). It must be included
under the Total Fat section on the label and be shown in grams. If there is less than 0.5
grams of trans fat per serving, it can be listed as zero (2). This part of the regulation is a
major loophole that countless manufacturers take advantage of. In some cases, serving
sizes have been adjusted so they can claim that there are zero grams of trans fat in the
product. Portions are also distorted up or down compared to the standard serving size.
This can be greatly misleading to consumers who are unaware of these details.

Only a few months ago the FDA officially recognized the harmful effects of trans

fat in the approved heart health claim (2). The health claim regarding saturated fat and




cholesterol related to heart disease was changed on November 15, 2006 to read, “High
intake of saturated fats, trans fats, and cholesterol increases the risk of unhealthy blood
lipid levels, which, in turn, may increase the risk of coronary heart disease. Consume
less than 10 percent of calories from saturated fatty acids and less than 300 mg/day of
cholesterol, and keep trans fatty acid consumption as low as possible” (2). Because this
occurred so recently, consumers may not be fully aware of exactly what trans fat is, what
foods it is found in, and how it affects the human body.

A variety of prospective epidemiological studies have indicated a relationship
between trans fat and the risk of coronary heart disease. Using data from the Nurses’
Health Study, the Harvard School of Public Health examined the association of trans fat
intake and CHD risk among women under age 65 (6). Food frequency questionnaires of
78,778 women were used over a 20 year period to gain information regarding fat
consumption, types of fat utilized in food preparation, and fasting serum triglyceride
levels (6). This data was correlated with nonfatal and fatal myocardial infarctions that
occurred later in life. It was determined that trans-fat intake was significantly positively
associated with increased risk of CHD (6). The Zutphen Elderly Study conducted in
2001 concluded a similar relationship (7). Researchers hypothesized that trans fat
contributes to a higher incidence of CHD due to its harmful influence on serum blood
lipid levels. It increases low density lipoprotein (LDL) cholesterol and total cholesterol
while lowering high density lipoprotein (HDL) cholesterol (7). Furthermore, trans fat
may affect insulin resistance, endothelial function, and atherosclerosis (6,7).

Trans fat has been a popular topic in the news lately due to recent findings in

research and subsequent legislation. This has resulted in motions to ban the fat in




restaurants, outlaw it in certain countries, and create new laws about its usage (8). City
officials in New York and Chicago have passed laws to ban trans fats from restaurant
menus. Other states have introduced bills to remove trans fat including Massachusetts,
Connecticut, New Jersey, California, and New Hampshire (8). The controversy lies in
the debate between removing trans fats altogether via legislation, or focusing on
consumer education and choice (8). Increasing awareness among the general public is
always of great importance, but legislation should still be pursued to ensure labels are
accurate and to reduce the amount of trans fats used in a foodservice environment.

Many companies are reformulating their products to reduce the level of trans fat.
Some is being replaced by healthier alternatives like vegetable oils. But most trans fat is
being substituted by other saturated fats or interesterified fats (9). Saturated fats are still
unhealthy and have similar negative effects of trans fat. Interesterified fats are created
via a new technology to maximize the hardness of the fat while minimizing
hydrogenation (9,10). This is achieved by binding the greatest amount possible of liquid
oils to a minimum amount of hardstock using fractions of palm oil (10). The long-term
safety of interesterified has not been researched, and recent studies are finding that it has
negative health effects in addition to trans fat (9). This illustrates that trans fat
replacements may not actually be healthier options.

In February of 2007, a newer, trans fat free version of Crisco shortening was
introduced (11). The trans fat has been reduced from the original 1.5 grams to a level
less than 0.5 grams per tablespoon. Although the label states it is trans fat free, there is
still a small amount present. But it has been decreased significantly, which compares

well to other brands containing up to 3 grams of trans fat (12). Development of this new




product is beneficial for the company and for consumers. The new version of shortening
allows for heart-healthier options and also encourages other manufacturers to reduce
trans fat in their products. Crisco still contains 3 grams of saturated fat per serving, but is
a much better choice when shortening is needed for items such as in pie crusts and icing
(11,12). The level of saturated fat is half the amount found in butter, which also makes it
a good alternative (11). The American Heart Association recommends that trans fat
intake should be limited to less than 1% of daily calories. This amounts to about 2 grams
per day, compared with the estimated average intake of Americans at almost 6 grams
each day (13).

Smart Balance Butter Spreads make a variety of claims on their products about
the ideal balance of fats that should be consumed (14). The balance that they recommend
is based on the guideline that 30% of total calories should be from fat, 10% from
saturated fat, and the remaining portion distributed between unsaturated fats. None of
their products are made with hydrogenated oil, which means they actually contain zero
grams of trans fat (14,15). This is a good feature, but is offset by the 2.5 grams of
saturated fat per serving in the regular spread. Their claim is deceptive to consumers
who do not understand the negative effects of saturated fat and think they are getting a
good balance of fats by using their product (13,15). It is also misleading to physicians,
many of whom recommend Smart Balance spreads to their patients. There are better
products than Smart Balance for those who are making an effort to consume a heart-
healthy diet.

A variety of tub margarines are available with low levels of trans fat, saturated fat,

and calories. One of the best choices is Brummel & Brown Spread with Yogurt (16). In




each tablespoon, this spread has 45 calories, zero grams of trans fat, and only 1 gram of
saturated fat (13,16). Partially hydrogenated soybean oil is listed on the label, which
indicates there is a trivial amount of trans fat (2,13,15). But it is low in calories and
saturated fat, and the added yogurt gives it good flavor and texture. Brummel & Brown
Spread with Yogurt is a good choice for those aiming to reduce intake of trans and
saturated fat (15).

This year, Girl Scout Cookies have been reformulated to be free of trans fat (17).
This is a proactive step for the Girl Scouts and is sending the message out to the public
that trans fats are not healthy. Like many other products, Girl Scout Cookies still contain
trans fat in the form of partially hydrogenated oil, which includes soybean, cottonseed,
coconut palm, and palm kernel oils (13,17). A portion of the palm oils may be
interesterified fat (10,17). But the amount of trans fat has been reduced, and this
accomplishment is increasing awareness in a variety of populations. The Girl Scouts are

moving in the right direction by creating healthier options.

Unsaturated Fats

There are currently five different health claims relating food sources of
unsaturated fats to reduced risk of heart disease (2). These foods include canola oil, olive
oil, walnuts, nuts, and omega-3 fatty acids. All are qualified health claims, so they are
required to use this wording: “Limited and inconclusive scientific evidence suggests that
eating (specified food and amount) as part of a diet low in saturated fat and cholesterol,
without increase in total daily calories may reduce the risk of coronary heart disease” (2).

This portion of the claim has not been updated to include trans fat along with saturated fat




and cholesterol. These five claims have all been initiated in the last four years based on
the latest research regarding unsaturated fats (2). The wording of the claims is very
cautious because the research is not yet established as solid evidence with significant
scientific agreement. Although the claims don’t sound very convincing, the purpose is to
avoid misleading people to believe that consuming specific foods will cure or prevent
heart disease. Claims such as these would be more effective if they were only used after
SSA has been established.

A meta-analysis was conducted by the International Life Sciences Institute in
October 2006 investigating the correlation between a classic Mediterranean diet and
coronary heart disease (18). A traditional Mediterranean diet is characterized by high
consumption of vegetables, fruits, legumes, nuts, unrefined cereals and olive oil, a
moderate intake of fish, dairy products, and wine, and a low intake of saturated fat, meat,
and poultry (18,19). Observational studies used in this meta-analysis of ten studies
include renowned research such as the Lyon Heart Study, the Seven Countries Study, the
EPIC-Greece Cohort Study, PREDIMED Spanish Study, and the Pizarra Study (18). All
of these studies have examined various relationships between types of fatty acids and
aspects of cardiovascular disease. It was concluded that optimal heart health was highly
correlated with the Mediterranean diet, although no specific component was pinpointed
(18). The most promising evidence was from olive oil, particularly monounsaturated fat.
The aforementioned Nurses’ Health Study concluded that polyunsaturated fats are
beneficial (6). A recommended intake of up to 7 percent of energy can help in prevention

of CHD (6). Other studies examining walnuts and canola oil have established evidence




of modest decrease in blood pressure and primary and secondary prevention of coronary
heart disease (20).

Another study in Spain as part of the PREDIMED Study found similar results
after testing the Mediterranean diet (19). Researchers divided 772 diabetic adults into
three groups: the first group increased vegetable oil and olive oil intake, the second group
increased vegetable oil and nut intake, and the third group was placed on a low-fat diet.
After a three month period, the first two groups stayed on their diet better and were able
to lower blood pressure, cholesterol levels, and serum glucose more than the third group
(19). This suggests that unsaturated fats, like those found in the Mediterranean diet help
to reduce risk of heart disease (19). Health claims for products with unsaturated fats do
have validity, although further research is needed.

On the Canola Harvest company website, all of the information regarding the new
canola oil health claim is articulated in detail (21). This claim states, “Limited and not
conclusive scientific evidence suggests that eating about 1 'z tablespoons (19 grams) of
canola oil daily may reduce the risk of coronary heart disease due to the unsaturated fat
content in canola oil. To achieve this possible benefit, canola oil is to replace a similar
amount of saturated fat and not increase the total number of calories you eat in a day. One
serving of this product contains [x] grams of canola oil” (2). The company has not
changed their product at all, but is now able to advertise the new health claim. They state
that canola oil is the oil lowest in saturated fat and helps to lower bad cholesterol (LDL)
(21). Canola oil is a good product, but it is still a fat and is very calorie dense.

Consumers may start to think that it is health food and not limit their intake (4). The
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FDA recommends, but does not require that health claims make a statement that calories
should be maintained and that oil is very high in calories (2).

The California Walnut Commission has devoted a large portion of their marketing
to touting the health benefits of the walnut (22). It is claimed to be the superfood of the
21% century. The primary health benefit of walnuts comes from alpha-linoleic acid, an
essential omega-3 fatty acid (22). There is evidence to show that it may reduce the risk
of heart disease and related conditions (22). Walnuts do have health benefits, but should
only be consumed in moderation. Like the canola oil, they are very high in calories and

fat which could contribute to other problems such as obesity and related conditions.

Plant Stanols and Sterols

Plant stanols and sterols are compounds that are found naturally in a variety of
nuts, seeds, vegetable oils, fruits, vegetables, cereals, and legumes (23). They are
structurally similar to cholesterol and have essential roles in plant cell membranes where
they are located. In the body, they have been found to competitively inhibit intestinal
cholesterol absorption and thus reduce serum concentration (23). They do not affect HDL
cholesterol levels or serum triglycerides. The amount of stanols and sterols occurring
naturally in food is not enough to trigger a cholesterol lowering effect, so they are
fortified into food at higher levels by esterification into oils (23).

In the year 2000, a health claim with SSA was approved for stanols and sterols
(2). The claim states, “Scientific evidence demonstrates that diets including plant
sterol/stanol esters may reduce the risk of coronary heart disease” (2). This is based on

the logic that elevated total serum and LDL cholesterol levels are major modifiable risk
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factors in the development of CHD. Furthermore, dietary intake of these compounds can
help to lower serum cholesterol levels, reducing the risk of heart disease (24,25). To
achieve the desired effects, the FDA recommends that 1.3 grams or more of sterols and
3.4 or more grams of stanols be consumed on a daily basis. They should be eaten in two
servings at different times of the day combined with other foods to maximize absorption
(2). The American Heart Association recommends that only 2 grams be consumed each
day (25). The Adult Treatment Panel III from the National Cholesterol Education
Program has endorsed use of foods fortified with stanols/sterols as a cost-effective way to
lower serum cholesterol and reduce the risk of CHD as compared to the use of
medications (26).

There is a considerable amount of research concerning the efficacy of stanols and
sterols as a means to lower cholesterol. In 2006, a meta-analysis was conducted to
determine consistency of results across a broad range of studies (24). Thirteen studies
were examined, six of which were used to draw conclusions based on quality of research
and design. The subjects in this meta-analysis ranged from ages 2 to 69, and the time
frame of the studies was one to three months. An average daily intake of 2.3 grams
sterols/stanols was shown to reduce total cholesterol up to 11 percent and LDL
cholesterol 10-15 percent (24). Due to consistent results, it was concluded that plant
sterols and stanols can be an effective way to lower cholesterol levels and risk of CHD
(24,26). However, the long-term safety of these compounds has not been established.

There are a variety of products available that contain therapeutic amounts of
sterols and stanols. The most common fortified foods are margarine and spreads, due to

their fat solubility and ease of fortification (23). In 1995, the Raisio Group company
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introduced Benecol, a spread that contains 0.85 grams of plant stanol esters per serving
(one tablespoon) (27). It additionally has 70 calories, 1 gram of saturated fat, a negligible
amount of trans fat, and no cholesterol (15,27). There is also a light version of Benecol
spread that has only 50 calories per serving with the same amount of stanols. Using a
product like this is a good way to add these compounds into the diet. One drawback is
the recommendation to consume three servings of Benecol per day, which would provide
about 2.5 grams of stanols (27). Three tablespoons contains 210 calories, which is a high
amount to be eating every day, even with the added benefits (15). The American Heart
Association recommends that fats and oils be used sparingly, which is contrary to
consuming three tablespoons of margarine daily (25,28).The Benecol light spread would
be a better option if this amount of margarine is going to be consumed (15).

Benecol is currently introducing Caramel Smart Chews, a new product that will
be available soon (28). These soft candies have 20 calories each and provide 0.85 grams
of plant stanols esters. Although they are candies, the daily suggestion of two chews per
day gives 1.7 grams of stanols with only 40 calories, much less than the margarine spread
(28). This new product has potential to be beneficial, but its success and efficacy as a
source of stanols/sterols has yet to be established.

In the past year, Mars Inc. launched a product line known as CocoaVia that
contains soy sterol esters (29). There are eleven different products including dark
chocolates, milk chocolates, blueberry almond chocolates, and drinks that contain 1.1-1.5
grams of sterols per serving. They are generally around 100 calories each and are
fortified with calcium, folate, fiber, vitamin B6, vitamin B12, and vitamin E (29). They

contain 4 grams of saturated fat per bar, which is not beneficial for those at risk for heart
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disease (13,29). But if chocolate is going to be eaten anyway, these treats may be a good
alternative based on the variety of beneficial nutrients added.

General Mills introduced Nature Valley Healthy Heart Granola Bars in August of
2005 as another way to incorporate sterols and stanols in the diet (30). These snacks
contain 0.4 grams of plant sterols per granola bar, along with 150 calories, 2 grams of fat
(0.5 grams saturated fat), and 3 grams of fiber. They are not as good of a source of
sterols as the other products mentioned, providing only half the amount (30). But they
are low in saturated fat and supply other nutrients, including fiber. If granola bars are

going to be consumed in the diet, this product may be a good substitution.

American Heart Association

The American Heart Association is a non-profit organization that increases
awareness of cardiovascular disease, educates consumers, and makes recommendations
concerning heart health (28). Their efforts are well-received and effective in many
regards. They have fundraisers, outreach programs, heart-healthy cookbooks, and ample
information available. On their website, there is a Heart Profilers program where
participants can gain personal insight to their heart health (28). This organization is a
superb resource for people at risk for heart disease that want to increase their knowledge
and understanding of the condition.

The AHA has a certification program that recognizes certain foods as heart-
healthy (25,28). The intent is good, but certification requirements (see table 2) may be
outdated based on current research. This might be misleading and confusing to the

general public due to conflicting recommendations from different, but reliable sources.
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To have standard certification, there must be less than 3 grams of total fat and 1 gram of
saturated fat (25,28). There is not a current recommendation listed for trans fat, which is
interesting considering the known effects of trans fat on the cardiovascular system.
Although products low in fat can be heart healthy, recent research shows that it is
beneficial to consume unsaturated fats in the diet to help reduce the risk of heart disease.
The AHA recommendation almost eliminates the possibility of foods high in unsaturated
fats from bearing their certification logo. People trust this organization and may depend
on their recommendations when making consumer decisions. Based on the current
research regarding heart health and fats, the AHA should reconsider the requirements for
certification and place more emphasis on the importance of including healthy fats in the

diet.

Conclusion

Having approved, up to date health claims is a critical step for the FDA to provide
consumers with knowledge to protect their health. The research that health claims are
based on is scrutinized and evaluated carefully so as to provide the most accurate
information possible. These claims are worded in very exact ways to maximize clarity
and avoid misinterpretation from consumers. Additionally, the establishment of health
claims encourages manufacturers to create healthier products and keep up to date on
recent research. Consumers benefit from this because it increases awareness and
provides options in the market. This is advantageous for researchers because their work

1s recognized and acted upon.
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In spite of these positive effects, there are some disadvantages to health claims.
At times the claims are not as current as they should be because of the FDA’s long
approval process. Often consumers interpret health claims in the wrong way or make
poor assumptions based on the information they receive. Manufacturers may distort the
meaning of the health claim, which leads to greater consumer confusion. Labels can be
perplexing to read and to understand the actual meaning. Despite these struggles, the use
of health claims can be good and is on the right track to increase consumer knowledge
and understanding about current research.

As health professionals, dietitians have an important role in enabling clients to
reduce their risk of coronary heart disease. They are responsible for dispelling nutrition
myths and aiding people in becoming more informed. Dietitians should be able to
educate about the disease state, nutritional methods of prevention and treatment, and
heart-healthy products available. To be successful, dietitians must have a thorough
understanding of current research and news, know the products on the market and their
benefits, and be able to explain health claims to their clients so they can make educated
decisions about nutrition and food on a daily basis. Understanding health claims, along
with living a healthy lifestyle and having good dietary habits play a part in maximizing

heart health.
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Appendices

Table 1

NUTRIENT CLAIM

Calcium Reduced risk of osteoporosis
Sodium Reduced risk of hypertension
Dietary saturated fat, trans fat, and Risk of coronary heart disease
cholesterol

Dietary fat Reduced risk of cancer
Fiber-containing grain products, fruits, and | Reduced risk of cancer
vegetables

Fruits, vegetables, and grain products that | Reduced risk of coronary heart disease
contain fiber, particularly soluble fiber

Fruits and vegetables Reduced risk of cancer
Folate Reduced risk of neural tube defects
Sugar alcohols Reduced risk of tooth decay
Soluble fiber from whole oats and from Reduced risk of heart disease
psyllium husk
Soy protein Reduced risk of heart disease
Whole grains Reduced risk of heart disease and certain
cancers
Plant sterol and plant stanol esters Reduced risk of heart disease
Potassium Reduced risk of hypertension and stroke
Table 2
American
Heart
Association

Produts dagdaysing Te
hasart e mark meat
Anwetears Be il Jooawnahon
food citena Lo sutudalod
Wt anng clajadnry tare
LESHY AT CITRTR INR AT M) g

R A TR NI |

Standard Certification

Total Fat 3gms or less
Saturated Fat 1gmorless
Cholesterol 20 mg orless
Sodium 480 mg or less

Contain 10% or more of the daily
value of 1 of 6 nutrients; vitamin
A, vitamin C, iron, calcium,
protein or dietary fiber

Yes

Trans fat
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