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Abstract—Criticism of the diet—heart idea is often met with the argument that consensus
committees have settled the issue unanimously. To see how these committees have
explained discordant results, quotations from papers with such findings were sought in
three recent authoritative reviews. Only two of twelve groups of controversial papers
were quoted correctly, and only in one of the reviews. About half of the papers were
ignored. The rest were quoted irrelevantly; or insignificant findings in favour of the
hypothesis were inflated; or unsupportive results were quoted as if they were supportive.
Only one of six randomized cholesterol-lowering trials with a negative outcome were
cited and only in one of the reviews. In contrast, each review cited two, four, and six
non-randomized trials with a positive outcome, respectively. It appears as if fundamen-

tal parts of the diet-heart idea are based on biased quotation.

Coronary heart disease
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INTRODUCTION

Authoritative committees have declared that a
diet rich in cholesterol and saturated fatty acids
and poor in polyunsaturated fatty acids, the
so-called atherogenic diet, leads to a high choles-
terol level in the blood which in turn leads to
atheroma growth and coronary heart disease
[1-3]. This hypothesis, the diet-heart idea, is said
to be based on “‘strong, scientific data” [1], the
evidence is “overwhelming” [3] or “‘extremely
powerful” [2] and “controversy is unjustified”
[1]. These wordings seem strange in view of the
many contradictory papers which have been
published. I found it therefore of interest to see
how such papers were quoted in reviews.

MATERIAL

The Reviews

Three reviews [1-3] of the diet-heart idea were
selected because of their magnitude and as-
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sumed authoritativeness being consensus state-
ments from prestigious researchers.

The Contradictory Papers

Supportive evidence has allegedly been ob-
tained along five different pathways (Fig. 1), but
contradictory evidence has been presented along
the same pathways. Below, the papers which [
found have presented the most conflicting find-
ings are presented, path by path, together with
the proposals they contradict.

Path 1

Proposal. Dietary fat and cholesterol are the
main determinants of the serum cholesterol level
[1-3].

Evidence. Laboratory short-time experiments;
and comparisons of food consumption data and
blood cholesterol levels between populations
[1-3].

Counter-evidence. The serum cholesterol of
Polynesian [4] and African [5-7] tribes, is lower
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Fig. 1. The diet-heart idea. Arrows symbolize the different

pathways along which evidence and counter-evidence have

been produced. Figures correspond to those used in Ma-
terials.

{4} or much lower [5-7] than in most affluent
countries although they eat twice the amount of
saturated fat. This is no genetic trait; after
migration to urban life their serum cholesterol
rose [8] although their intake of saturated fatty
acids decreased considerably [9].

Path 2

Proposal. The atherogenic diet is an import-
ant cause of atherosclerosis [1-3].

Evidence. Association between consumption
data and autopsy findings between countries
[1-3].

Counter-evidence. (a) Degree of atherosclero-
sis in the International Atherosclerosis Project
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[10] was correlated to intake of total fat
(r =0.67), not to saturated fat (r =0.07). In a
more elaborate study of its New Orleans branch
[11] no association was found either; if anything,
coronary patients had eaten more polyunsatu-
rated fatty acids than had the others. (b) No
correlation was found in the Honolulu Heart
Program either [12].

Path 3

Proposal. The atherogenic diet is an import-
ant cause of coronary heart disease [1-3].

Evidence. Associations between the avail-
ability of animal fat and mortality from coron-
ary heart disease in various countries; and
differences between the diet of coronary patients
and healthy individuals [1-3].

Counter-evidence. (a) The association is nei-
ther specific for animal fat nor for coronary
heart disease [13-16] and secular trends of cor-
onary mortality do not follow trends of animal
fat consumption [16]. (b) Overall, longitudinal
studies within populations [17-27] have found
no differences between the diet of coronary
patients and others (Tabie 1).

Path 4

Proposal. A high cholesterol level in the blood
is causally related to atherosclerosis (raised

lesions).
Evidence. Association between individual
serum cholesterol levels and degree of

Table 1. Intake of saturated and polyunsaturated fatty acids, and cholesterol (% of energy, and milligram per 1000 calories,
respectively, if nothing else is stated) in coronary patients and non-coronary controls

Saturated Polyunsaturated
fatty acids fatty acids Cholesterol

Studies CHD  Controls CHD  Controls CHD  Controls
Zukel et al. [17] r 18.7 18.9 3.6 3.6 — —
Paul et al. [18] P 59* 59° 13,22 142 721° 754°
Finegan et al. [19] r 19 18 4 4 235 234
Bassett et al. [20] r

Hawaiian men 13.3 13.2 5.4 5.9 264 272

Japanese men 10.7 11.1 6.3 6.3 254 247
Yano et al. {21] P 13 12 7 6 245 240
Kannel & Gordon [22] p 28.9¢ 27.9° 10.8¢ 10.64 225 229
Garcia-Palmieri et al. [23] p

Urban 13.6 13.5 6.7** 5.9 194 187

Rural 13.1 12.6 39 39 142 154
Gordon et al. [24] p

Framingham 15.3 14.9 5.8 5.4 215 202

Puerto Rico 13.5 13.3 6.0%* 5.3 183 174

Honolulu 12.7 12.3 6.7** 6.0 248 239
McGee et al. [25] p 12.7% 12.3 6.3* 6.0 257 242
Kromhout & Coulander [26) P 17.7 17.6 59 59 165 142
Kushi et al. [27] p 17.4 16.9 2.6 2.7 266* 248

p = prospective; r = retrospective; *gram per day; °milligram per day; ‘animal fat;

dvegetable fat; *p < 0.05; **p <0.01.
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Table 2. Mean serum cholesterol and 5-year incidence of
coronary heart disease (rates per 10,000, age standardized)
in three of the “Seven Countries”. From Keys [34]

Serum Coronary
cholesterol (mg%) heart disease
West Finland 253 367
East Finland 265 942
Dalmatia 186 163
Slavonia 198 313
Crete 202 12
Corfu 198 201

atherosclerosis on coronary angiography and at
autopsy [1-3].

Counter-evidence. (a) No correlation was
found in autopsy studies of unselected individ-
uals [28-30]. (b) In angiographic follow-up stud-
ies progress of coronary atherosclerosis was
unrelated to secular changes of the serum
cholesterol level [31-33].

Path 5

Proposal. A high cholesterol level in the blood
is causally related to coronary heart disease
[1-3].

Evidence. Associations between population
means of serum cholesterol and incidence of
coronary heart disease at follow-up; migration
studies; and cholesterol lowering trials [1-3].

Counter-evidence. (a) Within three of the
“Seven Countries” [34], generally considered
as the major supportive evidence, serum
cholesterol did not correlate with mortality
from coronary heart disease (Table 2). (b) The
increased coronary mortality in Japanese mi-
grants in the U.S.A. seen after migration was
not associated with their serum cholesterol
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level (or their diet) [35], but depended on their
cultural upbringing [36]. (c) In the 30-year fol-
low-up study in Framingham [37] serum
cholesterol was no risk factor for coronary
mortality after the age of 47. In the whole
Framingham population including both sexes
and all age classes, a decreasing, not an in-
creasing serum cholesterol level, was found to
be a risk factor, both for coronary and total
mortality. (d) The number of unsupportive
trials equals the number of allegedly support-
ive trials [38]. (¢) All trials which had analysed
the relationship between degree of cholesterol
lowering and outcome found either a non-sys-
tematic correlation, or, in most cases, no cor-
relation at all [38].

METHODS

Quotations from the contradictory papers
were sought in the reviews and classified. A
quotation was classified as correct if it impar-
tially referred to the controversial finding of the
contradictory paper; a quotation was classified
as irrelevant if it gave meaningless or misleading
information from the cited paper without men-
tioning its controversial findings; a quotation
was classified as inflated if statistically insignifi-
cant results in favour of the diet-heart idea were
exaggerated; or contrary if the contradictory
paper was quoted as if it was supportive.

For each review all references to cholesterol
lowering trials were recorded [38].

RESULTS

Table 3 shows that only two of the twelve
groups of contradictory papers were cited

Table 3. Characterization of the quotations of contradictory papers from three authoritative
reviews

Atherosclerosis Diet The cholesterol
study group [1] and health [2] facts [3]
Path 1 [4-9] Ignored or contrary Ignored Ignored
Path 2a [10, 11] Contrary Irrelevant Ignored
b [12] — Correct Ignored
Path 3a {13-16} Irrelevant Correct Ignored
b [17-27] Irrelevant Irrelevant Ignored, inflated
or inflated or contrary
Path 4a [28-30] Ignored Ignored Ignored
b [31-33] Ignored Ignored Ignored
Path 5a [34] Inflated Contrary Ignored
b [35, 36] Irrelevant Irrelevant Ignored
c [37] — Ignored Contrary
d [38] Inflated Inflated Inflated or contrary
e [38] Ignored Ignored Ignored

Paths and letters refer to Fig. 1. All irrelevant, inflated and contrary quotations are given in
Results. For definitions of quotation errors, see Methods. Dash: Contradictory paper(s)

published after the review.
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correctly, and only in one of the reviews. About
half of the papers or observations were ignored;
the rest were incorrect in one or more ways.
The following sections present each of the
incorrect quotations in abbreviated form (ital-
ics). Path numbers and letters correspond to the
classification used in the material section and
Table 3.

Irrelevant Quotations

Path 2

(a) The extent of raised lesions ... was posi-
tively associated with intake of fat and animal
protein [2, p. 193].

Correct, but misleading as it was unrelated to
intake of animal fat; see Materials.

Path 3

(a) Epidemiologic evidence supporting an as-
sociation between dietary fat and cholesterol and
CHD mortality continues to mount [1, p. 167A].
A misleading statement because the main point
of the authors of the cited papers [13—16] was
that the association was not a causal one; see
Material.

(b) ... rates for coronary heart disease are
lower for Puerto Ricans and Hawaiians than for
residents of Framingham (1, p. 168A].

Incidence of first major CHD events among
middle-aged men in Framingham was twice that
in Puerto Rico and Hawaii [2, p. 164].

The quotations are correct but meaningless.
The salient point is that within these populations
food consumption patterns were opposite as
was expected; see Table 1.

Path 5

(b) Coronary heart disease ... (was more
common) in Americans of Japanese ancestry
(compared to Japanese men in Japan and Hawaii)
[1, p. 1684]).

Relative risks of first major CHD event . ..
were 0.46, 1.00, and 1.54 . .. in Japan, Hawaii,
and California [2, p. 164).

Correct, but misleading. The statements
suggest that CHD incidence after migration
followed changes of diet and serum cholesterol,
but the striking, contradictory finding, which
was not mentioned in the reviews, was
that CHD incidence did not correlate with
cholesterol concentration or diet within the
Japanese population in the U.S. See Material
section.
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Inflated Quotations

Path 3

(b) Percentage of calories from SFAs was
positively associated with risk of CHD in the
rural sample of the Puerto Rican and the
Ireland—-Boston Studies [2, p. 193].

. showing the link between diet and CHD
particular impressive results (were produced in)
the Western-Electric {39), the Honolulu Heart
[25), the Zutphen [26), and the Ireland—Boston
[27] studies [3, p. 1725]).

The quotations are inflated because the diet-
ary differences between coronary patients and
controls were not significant; see Table 1. Fur-
thermore, the other insignificant and the contra-
dictory results [17-24] were ignored. In the
Western Electric study [39] intake of cholesterol,
but not of fatty acids, was related to coronary
mortality. (The latter study is not represented in
Table 1 because no absolute figures were given).

Path 5

(a) There is a strong association between
population means of total cholesterol and CHD
incidence [1, p. 164A].

In the quoted study [34] no association was
found in three of the seven countries; see
Table 2.

(d) The long-awaited results of the Lipid
Research Clinics trial [40) provide the most
conclusive strong evidence [1, p. 185A].

The Lipid Research Clinics trial [40] and the
NHLBI type II study [41} gave statistically
significant results [3, p. 1723—1724).

The results were not statistically significant
according to conventional statistical methods
(c.g. two-tailed p was greater than 0.05).

The Multiple Risk Factor Intervention Trial
[42] ... has shown that serum cholesterol levels
can be reduced by diet [1, p. 184A4].

Net reduction was 2 mg%.

One of the reviews [1] only referred to one [43]
of the five randomized cholesterol-lowering
trials with negative results which had been
published at the time of publication [43—48],
whereas the authors included six non-random-
ized trials with positive results [49—-54]. The two
other reviews [2] did not refer to any of six
randomized trials with negative results
[43-48, 55], whereas the authors of one of these
reviews [3] included two non-randomized trials
with positive results [56, 57], and the authors of
the other review included four such trials
[56-59].
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Contrary Quotations

Path 1

. isolated groups ... have lower serum
cholesterol levels consistent with their lower in-
takes of saturated fat [1, p. 1684].

One of the two cited groups had a low
cholesterol but a very high intake of saturated
fat [4].

Path 2

(a) The Geographic Pathology study [10] . ..
support(s) ... that diets low in saturated fat . ..
are associated with a low incidence of coronary
heart disease [1, p. 166A].

The mentioned study [10] found no associ-
ation between the consumption of saturated fat
and atherosclerosis, and the association between
diet and CHD was not addressed at all.

Path 3

(b) Studies showing a correlation between sat-
urated fatty acids and CHD include the Ire-
land—Boston study (27|, The Western-Electric
study [39] (and) the Zutphen study [26] {3,
p. 1726].

No correlation was found; see Table 1 and
above.

Path 2

(a) Cholesterol levels above 200-220mg [dl are
positively associated with risk of CHD in ...
Finland, Greece [2, p. 164).

In east Finland, the incidence of CHD was
almost three times higher than in west Finland
although mean serum cholesterol levels were
almost identical. On the Greek island Corfu
incidence of CHD was twelve times higher than
on the Greek island Crete although mean serum
cholesterol was lower on Corfu. See Table 2.

(¢) The results from the Framingham Study
[37] indicate that a 1% reduction . .. of choles-
terol (corresponds to a) 2% reduction in CHD
risk [3, p. 1723].

For each 1 mg/dl drop of cholesterol there
was an 11% increase in coronary and total
mortality [37].

(d) Trials in humans have shown that lowering
... cholesterol . . . decreases the incidence of fatal
CHD [3, p. 1722].

The incidence of fatal CHD was not lowered
significantly in any cholesterol-lowering trial
[38].
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DISCUSSION

Many of the studies referred to in this paper
indicate that the diet-heart idea is wrong or at
least incomplete. However, the aim with my
study was not to discuss the etiology of
atherosclerosis and coronary heart disease;
cholesterol may possibly play a pathogenetic
role, although it may not be so simple as has
been postulated in the past. The aim was to
study the correctness of reviews written by
distinguished scientific bodies, because faulty
knowledge from such reviews may have the
same disastrous effect in science as a data virus
in a computer,

References in medical papers are often erro-
neous, but those who have studied this problem
have mostly pointed to citation errors such as
incorrect spelling, omission of names, and faulty
journal data. Few have studied incorrect quota-
tion, although this error probably is more wide-
spread than citation errors [60—62]. My analysis
has demonstrated that a large number of rel-
evant studies are ignored or incorrectly quoted
in authoritative reviews of the diet-heart idea,
and a recent, comprehensive review [63] demon-
strated that the misquotations are not a selected
collection of rare mistakes, but rather the tip of
an iceberg.

Authors may have relevant reasons for ignor-
ing a study in an overview. However, studies
published in international, peer-reviewed jour-
nals presenting results in obvious conflict with
the diet-heart idea should at least have been
mentioned and authors should explain why
they mistrust the findings or disagree with the
conclusions.

More serious are the many exaggerations and
other misleading ways of quotation. Some of the
quoted authors may be blamed, as they in
conflict with their data claimed their findings
supportive. If referees were asked, they could
have improved the reviews, but their words may
have carried little weight against committees of
esteemed researchers. As for the authors of the
reviews themselves, wishful thinking may have
guided their writing because examinations of
contradictory findings were rare, opposing
views were mostly wiped aside as being unwar-
ranted and few details were given as to the
essence of their criticism, and when quotations
were incorrect, they were always biased in fa-
vour of the diet-heart idea. It was also striking
that almost all of the randomized, non-support-
ive trials were ignored, whereas a large number
of supportive, but non-randomized trials were
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included, because non-randomized trials are
highly susceptible to bias [64].

Such a way of writing may give the unini-
tiated reader a false impression of consensus,
large segments of science are diverted to fruitless
fields, and public health may suffer from costly,
ineffective, and even harmful measures.

National health authorities should consult
original papers and not rely on committee writ-
ings only. There is much more contradictory
evidence than presented above [63, 65-67] and
the ultimate proof, a reduction of mortality
after cholesterol lowering of human beings, has
failed. The rationale behind the diet recommen-
dations given nationwide in many countries is
therefore questioned.
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