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Understanding the Complexity of Trans Fatty Acid
Reduction in the American Diet

American Heart Association Trans Fat Conference 2006
Report of the Trans Fat Conference Planning Group*

Robert H. Eckel, MD, FAHA, Immediate Past President of the AHA; Susan Borra, RD,
Co-Chair; Alice H. Lichtenstein, DSc, FAHA, Co-Chair; Shirley Y. Yin-Piazza, MS, MBA

Abstract—A 2-day forum was convened to discuss the current status and future implications of reducing trans fatty acids without
increasing saturated fats in the food supply while maintaining functionality and consumer acceptance of packaged, processed, and
prepared foods. Attendees represented the agriculture and oilseed industry and oil processing, food manufacturing, food service,
government, food technology, and health and nutrition disciplines. Presentations included food science behind fatty acid technology,
the health science of dietary fatty acids, alternatives to trans fatty acids, and the use of alternatives in food manufacturing and food
service. The reduction of trans fatty acids in the food supply is a complex issue involving interdependent and interrelated
stakeholders. Actions to reduce trans fatty acids need to carefully consider both intended and unintended consequences related to
nutrition and public health. The unintended consequence of greatest concern is that fats and oils high in saturated fats, instead of the
healthier unsaturated fats, might be used to replace fats and oils with trans fatty acids. Many different options of alternative oils and
fats to replace trans fatty acids are available or in development. Decisions on the use of these alternatives need to consider
availability, health effects, research and development investments, reformulated food quality and taste, supply-chain management,
operational modifications, consumer acceptance, and cost. The conference demonstrated the value of collaboration between the food
industry and health and nutrition professionals, and this conference model should be used to address other food development,
processing, and/or technology issues. (Circulation. 2007;115:2220-2235.)
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In recent years, scientific studies, public and regulatory
policy activity, and media coverage have focused exten-

sively on issues related to trans fatty acid reduction in the
American diet and potential benefits with respect to health

outcomes. To discuss and address trans fatty acid reduction in
the food supply with input from the agricultural and oilseed
industry and oil processing and manufacturing, food manu-
facturing, food service, government, food technology, and

*The American Heart Association Trans Fat Conference Planning Group was composed of Robert H. Eckel, MD, FAHA, Immediate Past President
of the AHA; Susan Borra, RD, Co-Chair; Alice H. Lichtenstein, DSc, FAHA, Co-Chair; Shelley Goldberg, MPH, RD; Bill Layden; Rose Marie
Robertson, MD, FAHA; Brigid McHugh Sanner; Kimberly F. Stitzel, MS, RD; and Shirley Y. Yin-Piazza, MS, MBA.

This article represents a summary of a conference sponsored by the American Heart Association. The opinions expressed in this article are those of
the authors and do not necessarily represent those of the editor or the American Heart Association. The publication of these proceedings was approved
by the American Heart Association Science Advisory and Coordinating Committee on February 27, 2007.

The conference focused on approaches to decrease the amount of trans fatty acids in the US food supply through reductions in the use of partially
hydrogenated fats. Company-specific information is intended to reflect practical experiences and the expertise of the speakers. The presentations and
subsequent information in the report do not necessarily reflect the opinions, support, or endorsement of the American Heart Association. The information
is not intended to be exhaustive but to be informative of the barriers and success to the reduction of trans fatty acids in the food supply—a necessary
step in the fight against cardiovascular disease.

The following speakers presented at the conference: Susan Borra, RD (International Food Information Council Foundation); Deanne Brandstetter, MBA, RD
(The Compass Group); Robert Brown, PhD, MPH (Frito-Lay North America); David Dzisiak (Dow AgroSciences); Robert H. Eckel, MD (University of
Colorado at Denver and Health Sciences Center); Brent D. Flickinger, PhD (Archer Daniels Midland Company); Pete Friedman, MS (ACH Food Companies);
Peter D. Goldsmith, PhD, MBA (University of Illinois Urbana-Champaign); William Hitz, PhD (DuPont Pioneer Hi-Bred International); David M. Klurfeld, PhD
(USDA); Michael Lefevre, PhD (Pennington Biomedical Research Center); Alice H. Lichtenstein, DSc (Tufts University); Gary List (USDA); Willie H. Loh,
PhD (Cargill); Debe Nagy-Nero, MS, RD (The Holland Inc.); Ravinder Reddy, PhD (Unilever North America); Julie Reid, MS (Ruby Tuesday); Frank Sacks,
MD (Harvard School of Public Health); David Stark, PhD (Monsanto Company); Brian L. Strouts (American Institute of Baking International); Kathleen Warner,
PhD (USDA); Pamela White, PhD (Iowa State University); and Richard F. Wilson, PhD (USDA).
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health and nutrition disciplines, the American Heart Associ-
ation convened the Trans Fat Conference from October 10 to
11, 2006, in Washington, DC.

The key objective of the conference was to provide an
interactive and collaborative forum to discuss the current
status and future implications of reducing the intake of trans
fatty acids without increasing saturated fats as part of a
balanced dietary approach to reduce the risk of cardiovascular
disease while maintaining functionality and consumer accep-
tance of packaged, processed, and prepared foods.

History of Trans Fatty Acids in Health
The process of hydrogenation was first discovered around the
turn of the 20th century by French chemist Paul Sabatier
using a nickel catalyst. Shortly after, German chemist Wil-
helm Normann developed a hydrogenation process using
hydrogen gas. Modifications in the processing and formula-
tion of hydrogenated fats continued through the mid-20th
century. It was the partial hydrogenation of fats that intro-
duced trans fatty acids (or trans fats) into fats of vegetable
origin.

The use of partially hydrogenated fats accelerated in the
1960s, 1970s, and 1980s as food producers responded to
public health recommendations to move away from animal
fats and tropical oils. At the time, partially hydrogenated fats
seemed to be a good alternative, particularly because of their
stability, cost, availability, and functionality. Before the
1990s, limited data were available on the health effects of
trans fatty acids, and the data often were contradictory. For
example, an article published in 19571 found no significant
effect between coconut oil (iodine value 9) and hydrogenated
coconut oil (iodine value 5.2) on plasma cholesterol levels of
9 healthy males, probably because, independently of hydro-
genation, the fat was composed of predominantly saturated
fatty acids. (Iodine value is a measure of the total number of
double bonds present in fats and oils. It is generally expressed
in terms of number of grams of iodine that will react with the
double bonds in 100 g of fats and oils.) In this same study,
researchers reported that compared with coconut oil, the
hydrogenated whale oil (iodine value 83) was similar in its
effect on plasma cholesterol levels, whereas the nonhydroge-
nated whale oil (iodine value 118) was found to be hypocho-
lesterolemic. One year later, researchers reported that within
the context of a 35% butterfat diet, there was no significant
difference between supplemental corn oil and hydrogenated
corn oil.2

Between 1960 and 1990, numerous additional studies were
published with inconsistent results. This variability is likely
attributable to differences in the background diets, starting
fatty acid profile of the test oil, differences in the degree and
type of hydrogenation, and less-than-optimal comparison
fats.

In 1990, Mensink and Katan3 compared the effect of diets
rich in oleic acid, saturated fatty acids, and trans fatty acids.
They reported that relative to a diet rich in oleic acid, total
cholesterol and low-density lipoprotein (LDL) cholesterol
levels were higher after subjects consumed diets rich in
saturated or trans fatty acids. In contrast, relative to the diet
rich in trans fatty acids, high-density lipoprotein (HDL)

cholesterol levels were higher after subjects consumed the
diets rich in saturated fatty acids or oleic acid. The differential
effects on LDL and HDL cholesterol levels resulted in the
least favorable total-to-HDL-cholesterol ratio after the sub-
jects consumed the diet rich in trans fatty acids.

The negative effect of partial hydrogenation and resulting
trans fatty acids on serum cholesterol levels bears out
consistently in multiple research studies conducted through-
out the 1990s. A 1999 study4 found that partial hydrogenation
had a linear, positive relationship with LDL cholesterol levels
in that increasing dietary intake of trans fatty acids increased
the levels of LDL cholesterol. In contrast, HDL cholesterol
levels remained relatively constant with increasing hydroge-
nation and decreased only with the highest level of hydroge-
nation, resulting in the least favorable total-to-HDL-choles-
terol ratio. A recent meta-analysis of available data found that
a 2% increase in energy intake from trans fatty acids was
associated with a 23% increase in the incidence of coronary
heart disease.5

The US Food and Drug Administration (FDA) mandated
that as of January 1, 2006, the Nutrition Facts panels of all
packaged food labels must indicate the quantity of trans fatty
acids in a serving of the food product. Since the phasing in of
this information, it appears that the regulatory action has
catalyzed food manufacturers to reformulate many of their
products to decrease levels of partially hydrogenated fats.
This regulatory action also has resulted in an increased
awareness about dietary trans fatty acids in the general public
and in efforts by a number of cities and states to limit the
trans fatty acid content of restaurant foods.

Value of Addressing Trans Fatty Acid Issues
to Help Consumers

To address improvements in the health of the public related to
trans fatty acid consumption, it is helpful to assess consumer
understanding of dietary fats. The American Heart Associa-
tion conducted an online consumer research survey in spring
of 2006 with a national sample of 1000 adults 18 to 65 years
of age. Results of this market research indicate that when
asked if they had heard of the term “trans fats,” 84% of the
respondents said yes. However, close to half of the respon-
dents lacked understanding of the health effects of trans fats
(Table 1).6–10

Other highlights of the survey include the following:

TABLE 1. Consumer Awareness and Understanding of Fats

Term
Awareness

of Term,* %
Understanding of

Cardiovascular Risk,† %

Saturated fats 92 67

Trans fats 84 53

Partially hydrogenated oils 68 33

Values are percent of 1000 respondents. Source: AHA Consumer Survey
(Spring 2006).

*Based on answer to the question, “Please check all of the types of fats and
oils that you have ever heard of.”

†These are the percentages of respondents who answered “Increased risk
of heart disease” to the question, “To the best of your knowledge, what effect,
if any, do each of the following have on your risk of heart disease?”
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