
husbandry and commercial meat production practices have
evolved, it is likely that older values for the content of both
cholecalciferol and 25(OH)D may have changed and are no
longer accurate. Indeed, until quite recently, many of the stan-
dard food databases listed no vitamin D content at all for most
animal products. Interestingly, the University of Minnesota
Nutrition Data System for Research (NDSR) listed a cholecal-
ciferol content in eggs as 0.64 mg for one large egg in 2008, and
1.088 mg in 2012. Whether this represents a change in actual
content or a change in analytical method is uncertain.

In any event, using published data for cholecalciferol and
25(OH)D content (2,3) and a 4:1 conversion factor for 25(OH)D
to cholecalciferol, one can calculate that a 6 oz. serving (170 g)
of beef (85% lean) contains over 400 IU vitamin D equivalents.
This is of the right order of magnitude to explain the 1600 IU
gap Cannell speaks of (4) and is consistent with the finding by
Crowe et al. (5) that meat eaters had higher serum 25(OH)D
concentrations than meat abstainers. We suspect that we won’t
know the full contribution of previously unrecognized food
sources until such time as we have more comprehensive
analyses for both cholecalciferol and 25(OH)D in contempo-
rary foods. One of our purposes was to stimulate such analysis.

Robert P. Heaney*

Creighton University,
Omaha, NE
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Do Whole Grain Cereals
Really Reduce LDL-
Cholesterol by 0.72 mmol/L?1

Dear Editor,

Recently, Ye et al. reported the results of a comprehensive
meta-analysis of 45 prospective cohort studies and 21 random-
ized controlled trials (RCTs) on the effect of whole grains on
a number of health outcomes (1). Such a comprehensive analysis

could provide critically important evidence to establish the role of
whole grains in health. However, I am concerned that typograph-
ical errors may have occurred in transcribing the data from the
original articles to the database used for the meta-analysis. In
addition, an important confounder which critically influences the
interpretation of the results was not considered.

Ye et al. conclude that the RCTs demonstrate that whole
grains significantly reduce fasting-glucose (FG) by 0.93 mmol/L,
total-cholesterol (TC) by 0.83 mmol/L and LDL-cholesterol
(LDL) by 0.72 mmol/L compared to control (1). I was concerned
that the size of these effects seemed too big to be true; e.g., an
0.72 mmol/L reduction in LDL represents a 20–25% change
from a starting value of 3.0–3.5 mmol/L, comparable to the
effect of starting doses of first-generation statins (2). Closer
examination showed that Supplemental Figure 2C and 2D
attributes impossibly large reductions in total- (4.6 mmol/L)
and LDL-cholesterol (3.3 mmol/L) to Pins et al. (3) who
actually reported that oats reduced LDL by 16.2 mg/dl (0.42
mmol/L) relative to control. Similarly, Ye et al. attribute the
following: an LDL increase of;1.1 mmol/L by whole grains to
Brownlee et al. (4) who actually report only a ;1% increase
(;0.035 mmol/L); a significant LDL reduction of 1.5 mmol/L
by wheat and oats to Tighe et al. (5) who actually report a
nonsignificant increase of LDL (relative to control) of only
0.06 mmol/L; and a nonsignificant increase in LDL by whole
wheat relative to control of 0.09 mmol/L to Tighe et al. (5),
who actually report a significant increase of 0.22 mmol/L.
Lack of time prevented my checking all the results reported by
Ye et al., but many of the changes reported in Supplemental
Figure 2C and 2D are very large (e.g., 4 of 13 studies with FG
reductions > 1.0 mmol/L, 2 of 20 studies with TC reductions
> 2.0 mmol/L, 8 of 20 studies with TC reductions between 0.8–
2.0mmol/L, and 9 of 19 studies with LDL reductions > 1.0mmol/L)
and may represent transcription errors. Also, the significant effect
of whole-grains on blood pressure reported by Tighe et al. (5) is not
included in the analysis.

Of no less concern is the fact that Ye et al. included in their
analysis not only RCTs comparing the effects whole or the same
refined grains (e.g., whole wheat/corn versus refined wheat/corn),
but also RCTs comparing different types of grains (e.g., whole
oats versus refined wheat/corn); however, the confounding effect
of these rather different comparisons was not considered. It is well
known, for example, that oat fiber lowers cholesterol (6) but
wheat fiber does not (7). I believe the most relevant issue to
address regarding whole grains is whether the practice of refining
grains per se is unhealthy. If this is so (and I may be wrong), then
a meta-analysis on the health effects of whole grains should only
include studies in which the effects of a whole grain are compared
to those of the same refined grain; at least the confounding effect
of comparing one type of whole grain versus a different type
of refined grain should be considered as a potential source of
heterogeneity in the analysis.

Therefore, because of possible data transcription errors and
lack of consideration of the potential confounding effects of
including comparisons of different types of grains in the analysis,
the conclusions of Ye et al. (1) ought to be interpretedwith caution.

Thomas M.S. Wolever*

Department of Nutritional Sciences,
Faculty of Medicine,

University of Toronto,
Toronto, Ontario,

Canada
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Reply to Wolever

Dear Editor,

We appreciate the comments made by Dr. Wolever
concerning our systematic review on whole grains and health
outcomes. There were indeed substantial heterogeneities in the
published literature, with intervention trials of metabolic
intermediates displaying far greater heterogeneities than pro-
spective cohorts linking whole grain intake to disease outcomes
of interest.

As described in the main text of our paper (RCT section,
p. 1308-9), “Characteristics of the whole-grain interventions,
control groups, duration, and design variedwidely across studies.”
“We observed heterogeneity across trials (P < 0.05), which
remained significant in subgroups after stratification by dura-
tion, study quality and health status.” Even with a small
number of 21 trials identified, differences in study outcomes
across trials were not likely due to sampling variation.

While analyzing these heterogeneous studies, we compared
the difference in postintervention means, not the difference in
differences between intervention and control groups mentioned

in Wolever’s letter. To provide some consistent comparison
across trials, we also used the standardized mean difference as
a summary statistic of effect measures. For example, in the
study by Tighe et al. (1), the raw mean difference of LDL-
cholesterol in the wheat and oat group compared to the
controls is m1-m2 5 3.35–3.5 5 -0.15 mmol/L with a pooled
standard deviation of 0.1,

8<
:PSD ¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ðn1 � 1Þ � SD2

1 þ ðn2 � 1Þ � SD2
2

ðn1 þ n2 � 2Þ

s
 
9=
;

resulting in a standardized mean difference of -0.15/0.1 5
-1.5 mmol/L. Thus, Wolever’s interpretation of the stan-
dardized mean differences as crude mean differences taken
directly from the original reports is not correct. In re-checking
our database, however, we did correct two conversion errors
regarding findings of total cholesterol levels (2) and LDL
cholesterol levels (3). The pooled mean difference in levels
of total cholesterol remained the same albeit with a wider
95% CI, while the pooled mean difference in LDL cho-
lesterol levels was of -0.82 mmol/L. These changes do not
affect the interpretation of findings from our meta-analysis
(revised Supplemental Fig. 2 C, D).

While we agree that caution must be exercised in in-
tegrating findings from a pooled analysis of heterogeneous
intervention trials particularly concerning the specific magni-
tude of effect, we wish to note that different dietary portfolios
have been shown to be effective and powerful medicine as
pharmaceuticals, such as statins in terms of reducing CVD
risk (1,4,5). Perhaps more importantly, the specific heteroge-
neities identified in previous intervention trials in our meta-
analysis should help design future intervention trials that use
regimens that are comparable to those observed in prospective
cohort studies (6).

Sara A. Chacko
Division of General Medicine and Primary Care,

Beth Israel Deaconess Medical Center
and Harvard Medical School,

Boston, MA

Yilin Chen
University of California, Los Angeles (UCLA),

Los Angeles, CA

Simin Liu*

Departments of Epidemiology and Medicine,
Brown University, Providence, RI
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