
Letters to the Editor

Nut consumption decreases risk of some diseases

Dear Sir:

We read with interest the recent meta-analysis of nut consump-
tion and risk of cardiovascular disease and type 2 diabetes (1). The
authors reported that high consumption of nuts decreased the risk
of coronary artery disease and hypertension but not stroke or
type 2 diabetes. A meta-analysis in this field is very important
because the results have been inconsistent, and the authors clar-
ified this association. However, 2 of the studies (2, 3) might not
be suitable to be included in their meta-analysis because both
reported the association between intake of nuts plus fruit and risk
of coronary artery disease. However, after exclusion of those 2
studies, the pooled RR and 95% CI of a 1-serving/d increase
did not substantially change the findings (RR: 0.76; 95% CI:
0.66, 0.88).
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Reply to M Zhao and W Liu

Dear Sir:

We thank Zhao and Liu for their comments. We agree that our pub-
lished meta-analysis (1) included 2 potentially ineligible studies that used
nuts and fruit in combination as the exposure variable. However, as stated
by Zhao and Liu, the inclusion of both studies did not affect our results
and the association was even stronger after exclusion of those 2 studies.
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Vitamin D supplementation in African Americans:
dose-response

Dear Sir:

We appreciate the important work from Ng et al (1) characterizing
the dose-response relation between vitamin D intake and changes in
serum 25-hydroxyvitamin D [25(OH)D] concentrations in African
Americans. We are, however, concerned that their approach has
resulted in considerable overestimation of the intake of vitamin D
needed by this population group. Specifically, the researchers’ a pri-
ori determination that vitamin D adequacy is achieved when 97.5%
of the population achieves serum concentrations of 20 ng/mL—the
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concentration linked to the Recommended Dietary Allowance (RDA)
value of the Dietary Reference Intakes (DRIs)—is a misuse of the
RDA reference value as outlined by the Institute of Medicine (2, 3)
and as discussed by others (4–6).

In short, the definition of adequacy used by Ng et al is inappropriate
for application to population groups. One cannot infer that persons
with measures below the RDA—or in this case, the RDA-associated
serum concentration—are inadequate, because, by definition, the RDA-
associated serum concentration reflects a value that exceeds the needs
of most individuals (2). Many persons below the RDA value have
adequate status because a dose-response (or intake-adequacy) relation
reflects a distribution of values across a population. Given this in-
herent variability, the appropriate approach to achieve a low prevalence
of inadequacy within a population group—as verified by statistical
modeling—is to shift the intake distribution so that most of the
population (97.5%) has intakes above the Estimated Average Re-
quirement (EAR), not above the RDA (3). The same approach applies
to achieving serum values above the EAR-associated value, not above
the RDA-associated value (6).

Therefore, the approach taken by Ng et al (1) should have been to
estimate how much vitamin D is needed to ensure a low prevalence of
serum 25(OH)D concentrations below that specified as the EAR-
associated value (ie, 16 ng/mL), not how much is needed to ensure that
97.5% of the population group achieves serum concentrations associ-
ated with a cutoff defined as the RDA-associated measure (ie, 20
ng/mL). The latter approach ‘‘forces’’ the majority of the population
group to achieve serum concentrations that are greater, often consid-
erably greater, than those needed to ensure adequacy, and in turn
artificially inflates the needed increase in intakes of the group being
studied. As can be seen in Figure 3 of Ng et al, a notably lower dose
would have been suggested if the solid line had been drawn at
16 ng/mL, rather than at 20 ng/mL. The Ng et al analysis will be
of much interest to those working in the vitamin D field and should
therefore be corrected to reflect the intake amount needed to reduce
the number of African Americans with serum 25(OH)D concentra-
tions ,16 ng/mL.

This misapplication of the RDAvalue is not unique to this research
group (5), and clearly it is tempting to use the RDA-associated
serum concentration as the goal to ensure adequacy for nearly all.
This approach, however, is not only inconsistent with the Institute of
Medicine–recommended methodology that considers the variability
in requirements within a population, it also increases the possibility
of adverse effects if it results in a proportion of the population’s
intakes above the Tolerable Upper Intake Level (UL). To illustrate
this possibility, data published elsewhere for adults aged 19–70 y
from NHANES 2005–2006 (6) are shown in Figure 1, which in-
cludes the DRI-established requirement distribution for serum
25(OH)D (dashed line) and the current observed serum 25(OH)D
distribution for adults aged 19–70 y (solid line). Also shown in
Figure 1 is the effect of shifting the current observed distribution so
that all but 2.5% achieve the RDA-associated concentration (dotted
line, without adjustment for a potential nonlinear relation between
intake and serum increases). Some members of the population are
likely to exceed the UL. Serum 25(OH)D concentrations approach-
ing the UL may be of particular concern for African Americans. A
recent publication (7) confirmed a reverse J-shaped association be-
tween 25(OH)D and all-cause mortality for NHANES participants
and also showed an increased risk of mortality in non-Hispanic blacks
that exceeded that for non-Hispanic whites at serum 25(OH)D con-
centrations of 40–47.6 ng/mL (RR: 2.1 in blacks compared with 1.1
in whites) and at �48 ng/mL (RR: 2.4 for blacks compared with 1.6
for whites; referent is 30–39.6 ng/mL). Although these risk estimates
may not differ statistically (likely reflecting the small sample size of
non-Hispanic blacks), the point estimates suggest a basis for concern

for greatly increased serum 25(OH)D concentrations among this pop-
ulation group.

In addition, we note that Ng et al (1) did not take into account
another key component in the setting of DRIs. That is, the nutrient
dose-response relation must reflect the total exposure rather than an
added exposure superimposed on an undefined underlying exposure.
Their study as designed focused only on the contribution from the
supplements administered; it failed to account for the ‘‘background’’
intake from dietary sources. Background vitamin D intake is not in-
significant [estimated at 200–428 IU/d for age groups �1 y (6)] and,
importantly, baseline vitamin D intake appears to alter the dose-
response relation (8).

Finally, in considering the issues raised by Ng et al (1), it is im-
portant to keep in mind that African Americans are an understudied
population group for whom target serum concentrations of vitamin D
are unclear, especially because the DRI was established on the basis of
bone health, for which African Americans have an advantage relative
to white populations (9). Furthermore, as shown by the recent report
from Powe et al (10) concerning vitamin D binding protein among
blacks, they may also experience genetic variation and other differ-
ences relative to the metabolism or bioavailability of vitamin D that
have not been clearly elucidated. More research is needed in this
population to discern vitamin D requirements; in the meantime, avail-
able research should at least appropriately apply the DRI constructs,
and include contributions of diet, to build this literature.
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FIGURE 1. Serum 25(OH)D reference distribution with a comparison
of observed serum 25(OH)D concentrations for adults aged 19–70 y in
NHANES 2005–2006 (n ¼ 3871) with the observed distribution shifted
so that 97.5% of the sample achieve 20 ng/mL. The reference distribution
was derived by using the mean (95th percentile) specified by the Institute of
Medicine (2) with a calculated SD ¼ 5.0 nmol/L on the basis of normality.
The estimated probability function indicates the frequency of each concentration
in the sample. Adapted from reference 6. EAR, Estimated Average Requirement;
RDA, Recommended Dietary Allowance; UL, Tolerable Upper Level;
25(OH)D, 25-hydroxyvitamin D.
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Reply to PM Brannon et al

Dear Sir:

We thank Brannon et al for their thoughtful comments on our study
(1), and greatly appreciate the opportunity to reply. In their corre-
spondence, they incorrectly state that we defined vitamin D adequacy
as 97.5% of the population achieving a 25-hydroxyvitamin D [25(OH)D]
concentration of 20 ng/mL and raise concern about potential mis-
application of the Recommended Dietary Allowance (RDA) for
vitamin D intake in our analysis. They discuss that the RDA should
not be used to assess vitamin D adequacy in populations or groups,
because, by definition, the RDA-associated concentration of 20
ng/mL reflects a value that exceeds the needs of most individuals. They
suggest that the correct approach is to estimate how much vitamin D
is needed to ensure a low prevalence of plasma 25(OH)D below the
estimated average requirement (EAR) of 16 ng/mL (2).

Although we agree with their statement on appropriate applica-
tions of the RDA, it is clear that Brannon et al misinterpreted the
intent of our analysis. The EAR of 400 IU and RDA of 600 IU
for adults up to age 70 y calculated by the Institute of Medicine
(IOM) to be associated with plasma 25(OH)D concentrations of
16 and 20 ng/mL, respectively, are based on dose-response curves
from studies in white populations. Given the lower baseline concen-
trations of 25(OH)D among African Americans, differences in life-
style behaviors, and differences in germline genetic variation and
vitamin D metabolism that have not yet been fully characterized,
it is important to reexamine the vitamin D requirement associated
with these target 25(OH)D concentrations by using dose-response
curves that are actually constructed from studies in African Americans,
rather than extrapolating from curves from whites. Until now, there
have been very few studies evaluating a variety of vitamin D intakes
in a large-enough cohort of African Americans with minimal UV-B
radiation exposure to reliably construct such a dose-response curve.
Our trial randomly assigned 328 community-based African Americans
in Boston, MA, to receive placebo or 1000, 2000, or 4000 IU of vitamin
D3/d for 3 mo during the winter, with plasma 25(OH)D concentra-
tions assayed at baseline and at 3 and 6 mo. By using the resulting
robust dose-response curve, we found a vitamin D requirement of
1640 IU/d to be the amount that corresponded to the RDA-associated
25(OH)D concentration of 20 ng/mL in African Americans. In fact,
even when we consider the lower EAR-associated 25(OH)D con-
centration of 16 ng/mL as our target, as recommended by Brannon
et al, the vitamin D intake required to reach that value in �97.5% of
African Americans is still 1200 IU/d (95% CI: 1130, 1420 IU/d)
(Figure 1).

A similar approach to determine the vitamin D intake correspond-
ing to the RDA-associated 25(OH)D concentration was undertaken
by Gallagher et al (3), who randomly assigned 163 postmenopausal
white women with 25(OH)D �20 ng/mL to 7 doses of vitamin D3

compared with placebo for 12 mo. By using the dose-response
curve that resulted from this study in whites, the authors were able
to confirm the IOM RDA of 600–800 IU/d, supporting the appro-
priateness of the methodology. No concerns have been published
about misuse of the RDA in that study.

Brannon et al also state that we did not account for ‘‘background’’
intake of dietary vitamin D. However, all subjects in our study were
administered dietary and lifestyle questionnaires, and Table 1 in our
article clearly shows that in this representative cohort of African
Americans, the contribution of vitamin D from dietary sources
was extremely low at ,200 IU/d at baseline (1). Moreover, plasma
25(OH)D concentrations reflect contributions from all sources of
vitamin D, including diet; therefore, our determination of the vita-
min D3 dose associated with specific target 25(OH)D concentrations
can be interpreted as the amount of vitamin D3 needed in addition to
underlying dietary intake.

Finally, Brannon et al raise concerns about vitamin D toxicity at
doses near or above the Tolerable Upper Intake Level; however, we
did not see any evidence of clinically significant hypercalcemia in
our African American cohort, including those treated with 4000 IU
vitamin D3/d for 3 mo (1). They also claim that high doses of vitamin
D supplementation may pose special concerns for African Americans;
they cite a study from the NHANES cohort that reported a reverse
J-shaped relation between 25(OH)D concentrations and all-cause mor-
tality, with an adjusted RR of 2.4 for blacks with serum 25(OH)D
�48 ng/mL compared with ;30–40 ng/mL, whereas the adjusted RR
was 1.6 for the same comparison in whites (4). However, Brannon
et al fail to point out that blacks comprised only 10% of the population
in that study, for which the abstract explicitly states, ‘‘the study was too
small to evaluate the association in non-Hispanic black . . . adults.’’
This statement is supported by a very telling, extremely wide 95% CI
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