Letters to the Editor and Authors’ Responses

terations in the FA composition of human diets. We agree
with Dr. Kummerow’s call for a full review of the
hydrogenated fats, and his concerns about the substantial
exposure in some populations to the high-trans FA con-
tent of candies and frostings.
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Information about the level of trans FAs in the American
diet is scarce, so the recent paper by Enig et al [1] is
welcome. However, in spite of the thoroughness with
which the authors present their paper, it is likely to ex-
acerbate rather than resolve the debate about trans FA
consumption of the average American.

One source of contention is the discrepancy between
disappearance or availability of fats and actual consump-
tion. Lack of data on trans FA content in foods and in
representative duplicate diets forced Enig et al to use
food availability data. They calculated the average
amount of trans FAs available from the food supply to
be 13.3 g/person/day. Some readers may infer that this is
the amount the average American eats, when, in fact, the
figure applies only to people whose fat consumption
equals the 166 g of fat which disappears in the United
States per person per day. Due to wastage and bookkeep-
ing errors, actual consumption is much lower. The
average US intake of energy is unlikely to be > 2700
kcal/person/day. If 38% of these calories are provided by
fat, then mean fat intake is 114 g/day.

Dr. Enig and colleagues seem to agree with others
that 6-8% of dietary fat may be trans [1, p 477], and
their own measurements produced a figure of 6-12% [1,
p 478], but without details of samples, methods, and
results, these figures are difficult to interpret. Six to 8%
of 114 g is 7-9 g of trans FAs/person/day, significantly
less than the availability or disappearance figure of 13.1
g/person/day quoted by Enig et al in their abstract.

A second possible source of confusion in the Enig et
al paper is the use of ranges instead of means. The
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authors provide only lowest and highest values found by
them in foods [1, Table 6] and duplicate diets [1, p 478],
but do not report means or medians. For example, the
percent trans in corn snacks iz quoted as 0.8-22.00 [1,
Table 6]. The person eating a snmack with 22% trans
today may eat one containing 0.8% tomorrow. Average
exposure of a subject to trans FAs over the years is best
calculated from average frans FA contents in foods. Such
averaging also reduces the impact of errors which occur
even in the best laboratory and generate extreme values.

Similar problems hold for estimates of total fat intake.
Enig et al quote fat intake at 40-258 g/day for adult men
screened in the Lipid Research Clinic’s Prevalence
Study, and use these extremes to calculate a range of
trans intakes. Some of the subjects indeed may have
reported a fat intake of 258 g for the day on which they
were interviewed, but regression to the mean plus a dis-
tended stomach will have ensured that they ate consider-
ably less the next day. Again, the proper figure to use is
group mean. Even if one is interested in subgroups with
continuously high intakes, 258 would still be an overes-
timate because the range of intakes in a single 24-hr
recall of a group of subjects is much higher than the
range of mean long-term intakes of these same subjects.

It is unfortunate that we have little solid information
about trans FA levels in foods, especially since high in-
takes have now been reported to cause unfavorable
changes in blood lipoproteins [2]. Estimates of the mean
trans content of industrial shortenings, used in many
foods, range from 17 [3] to 41% [1]. Enig et al’s claim
that shortenings contain 41% trans [1, p 475] was refer-
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enced to a published paper; the figure of 17% was
provided by industry representatives, but no data were
given on samples, analytical methods, or results. Thus, it
is impossible to judge which of the two figures is cor-
rect.

More and better measurements are needed, published
with enough detail so readers may judge validity. The
trans FA content of foods can be determined by collect-
ing and analyzing representative samples of relevant
foods from supermarkets and restaurants. Such data can
then be inserted into a nutrient database, and existing
dietary surveys can be reanalyzed to yield true intakes
for trans FAs.

The debate about mean intakes can also be solved by
chemical analysis of simulated total diets; such dupli-
cates probably already have been collected for
toxicological surveillance and similar purposes, and a
few extra analyses should not be too costly. That could
resolve a debate which has generated much heat and
little light in the last 10 years.

RESPONSE TO DR. KATAN

We believe that Dr. Katan’s unfamiliarity with US
food availability/consumption data may have led to
misinterpretation of our analyses [1], the intent of which
was to give multiple approaches to evaluating levels of
trans FAs for both availability and consumption data. We
used ranges for trans FAs rather than averages intention-
ally, because of wide ranges found in foods. The data for
Smith et al [2], with which we did comparisons, were
reported only as ranges. In 1983, we published data for
over 200 individual foods analyzed in our laboratory in
1978-80 [3]. Using those data, Van den Reek et al [4]
predicted 70% of trans FAs in diets of adolescent sub-
jects. Since then, we have analyzed hundreds of addi-
tional samples. The preliminary data for 125 samples
were reported [5]; a tabulated report is in preparation.
We agree with Dr. Katan about the need for additional
data for nutrient databases.

The 1984 US Department of Agriculture’s (USDA)
value of 166 g/capita/day of fat available in the United
States which we referenced [6] assumes an average val-
ue of fat available for all Americans, including infants,
children, and the elderly. Actually, intakes of these three
groups are substantially and proportionally lower than
those of adolescents and adults ages 20-65. Many adults
have fat intakes greater than 166 g/day; approximately
20-25% of men and 5% of women in the Lipid Research
Clinic (LRC) reported intakes of 2166 g/day [7].

When comparing our calculations with other publish-
ed data that had used per capita data without weighting
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by age group, we did likewise. However, weighted
averages can be estimated using US Department of
Commerce data [8] for 1984, and USDA data [9] and -
LRC [7] data for proportions of fat intake at different
ages, and trans FAs values can be estimated for an adult
population. For example, 7.5% of the 1984 population
was < 5 years of age; this group consumes approximate-
ly 48% as much fat as adults. Children ages 6-9 years
represented 6.9% of the population with a fat consump-
tion about 64% that of adults. Elderly subjects (over age
65) were 11.8% of the population and consumed only
74% as much fat as younger adults. Based on calcula-
tions using this weighting, the amount of available fat for
adults ages 20-65 (as well as adolescents and teenagers
who have similar intake ranges) is approximately 186
g/person/day. Availability of trans FAs for 186
g/adult/day, using the 8% conservative estimate that
Hunter applied to total fat availability data [10], is 14.88
g/adult/day.

We dispute the accuracy of using only 6-8% to calcu-
late average trans FAs intake for a 2700 kcal diet with
114 g fat. An actual intake of 114 g fat should not neces-
sarily be evaluated with the same coefficient used for
evaluating fat availability data. Availability data include
animal fat sources (approximately 52%) which have very
low or negligible amounts of trans FAs. Of fat intake,
48% is from vegetable sources (54.7 g), of which 70% is
partially hydrogenated (38.3 g), from which we get
11.5 g trans FAs using a weighted average of 30% trans
FAs [1]. This is 10% (11.5/114) of the total fat and is at
the midpoint of the Institute of Shortening and Edible
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Table 1. Energy Intake Reported for US Adult Population Groups

Average
Study group Ages kcal/day Ref Comments
Males (n = 767)2 20-34 3101 (71 50% of group > 2700 kcal/day
5% of group > 5300 kcal/day

Females (n = 838)2 20-34 1998 [7] 10% of group > 3000 kcal/day
Males (n = 1786)2 3564 2542 [71 25% of group > 2900 kcal/day ‘
Females (n = 1579)2 35-64 1722 7 5% of group > 2800 kcal/day
Males (n = 267)® 18-34 3886 [14] Range 1081-7860 kcal/day
Males (o = 7)° <36 3058 [15] Long-term (1 year)
Males (0 = 6)° >35 2438 [15] Long-term (1 year) *
Females (n = 8)¢ <36 1903 [15] Long-term (1 year)
Females (n = 8)° >35 1814 [15] Long-term (1 year) ?

3Lipid Research Clinics, US Department of Health and Human Services,

YUniformed Services University of the Health Sciences.

“Beltsville Human Nutrition Research Center, US Department of Agriculture,

QOils (ISEO) value for trans FAs, ie., 5-15% [ 11].

Using grocery store fat sources, Craig-Schmidt et al
[12] designed nutritionally adequate, unremarkable
menus for lactating females that supplied 30% of
calories as fat, averaging 84 g total fat/day. The menus
were identical, except for fat sources that were
hydrogenated or nonhydrogenated. By substituting mar-
garine for butter, hydrogenated soybean oil for corn oil,
and shortening for lard in food preparation, the average
for 5 days was 11.8% rrans FAs using hydrogenated
sources, whereas nonhydrogenated fats provided 1%
trans FAs.

Dr. Katan questions the LRC data [7] because values
were obtained by 24-hr recall. However, intakes were
reported to be “essentially the same” as those in the Na-
tional Diet—Heart Study when the data were coliected by
use of a 7-day diet record [ 13]. The 258 g fat/day cited
by us {1], as an upper limit for adults, represents the 95th
percentile for 20-24-year-old males; the 95th percentile
for 25-29-year-old males was 257 g/day. We did not use
the 95th percentile for 15-19-year-old males, which was
even higher at 274 g/day, because we were reporting the
range for adults (and teenagers have higher intakes of
fat). Nearly 4% of the 20-29-year-old males (repre-
senting nearly 900,000 individuals in the US population
in 1985 [8]) had an intake range of approximately 240-
260 g/day. Additionally, the average was above the 50th
percentile, indicating that there were more individuals at
the high end of fat consumption than at the low end. The
highest total fat intake for a few seemed to be 380-390
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g/day. In a study by DeBolt et al [14] a range of fat
intake of 39-533 g/day was reported for active males
(n = 267) ages 18-34 years (prior to training); the mean
value was 182 g/day. Thus, we feel that our use [1] of
258 g/day as an example of an upper limit was reasonab-
ly conservative. None of the LRC total fat intakes was
calculated to be outliers [71.

The average daily caloric intake (kcal/day) in the
United States is > 2700 keal/day for numerous adults.
Table 1 summarizes the findings from representative
studies including the LRC [7], DeBolt et al [14], and the
USDA [15,16]. Outliers listed in the LRC report’s ap-
pendix, but not used in calculations of averages, ranged
from 7001 to 10,500 kcal/day [7]. DeBolt et al [ 14] ob-
tained data from a 1-day record during periods of normal
activity for 267 subjects; 1-day diet records are reported
to be as reliable as 3-day diet records when large groups
are studied [17]. The USDA findings [15,16] reflect
long-term (1 year) data and are remarkably similar to the
LRC findings. ISEO used USDA [16] energy values for
their 1988 publication “Food Fats and Qils” [18].

All trans values originating from our laboratories
have been obtained using the published methodology of
Sampugna et al [19]. The published work of Smith et a]
[20], cited as a reference for the 41% trans value for
shortenings, did give appropriate data on the samples,
analytical methods, and results; we agree with Dr. Katan
that Hunter and Applewhite [21] did not provide such
information for their 17% trans value.
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