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Hoppe et al. recently published a study examining the effect of high and low phytate intake 

on iron status in a free-living population over 12 weeks (1), an important question in light of 

existing controlled feeding studies that were much more acute. However, we have concerns 

about the statistical analyses and interpretation that warrant a re-evaluation of the 

conclusions.

One of the purposes of a control group in parallel-group randomized controlled trials, such 

as that of Hoppe et al. (1), is to account for changes over time independent of an intervention 

to isolate the intervention effect. An error the authors repeatedly make is employing within-

group instead of between-group comparisons to conclude differences between groups (the 

differences in nominal significance (DINS) error (2)). The DINS error has been shown in 

simulations to drastically inflate type 1 error rates (3, 4), and therefore will produce 

misleading conclusions. For example, in the abstract, they note “[i]n the high-phytate bread 

group (n = 31) there was no change in any of the iron status biomarkers…”, but “[i]n the 

low-phytate bread group (n = 24) there were significant decreases in both ferritin … and 

total body iron”. They then conclude that “consumption of low-phytate wholegrain bread for 

12 weeks resulted in a reduction of markers of iron status”. However, the appropriate 

between-group comparisons are reported in Table 1, and both ferritin and total body iron are 

reportedly not statistically significantly different between groups. Other examples of within-

group comparisons are reported throughout the manuscript, including in tables and all 

figures. Instead, conclusions in the abstract, results, and discussion of this trial should focus 

on between-group differences between high- and low-phytate on each outcome, instead of 

interpreting each group separately.

We also note the reporting and interpretation of statistical significance have other 

limitations. All p-values should be fully reported per statistical reporting guidelines (5), 
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instead of p-values > 0.05 being reported only as “NS.” Appropriate statistical reporting 

permits back-calculation of between-group comparisons that are important for meta-

analysis, appropriate evaluation of results (e.g., to be able to tell whether a NS p-value was 

actually 0.051 or 0.99), and to at least informally estimate family-wise error in the context of 

multiple comparisons (e.g., to estimate a Bonferroni correction when many p-values are 

reported). Further, conclusions should be stated so as not to accept the null. Currently, one of 

the concluding statements in the abstract states that “12 weeks of high-phytate wholegrain 

bread consumption had no effect on iron status” (1) [emphasis added]. However, it should 

be clarified that the authors failed to detect a statistically significant difference, rather than 

implying they are identical. This nuance reflects that the statistical tests used (null 

hypothesis significance testing) do not determine whether the null hypothesis is true, but 

rather whether the null hypothesis is an unlikely explanation for differences in the sample 

distributions under the assumptions of the test (6). Indeed, after dropouts and exclusions, the 

low-phytate group in Hoppe et al. (1) was 20% short of the estimated participants needed 

from their power calculation to reach 85% power. Underpowered tests are one possible 

explanation for failing to detect true differences at p < 0.05.

Finally, the authors reported randomizing participants into the high-phytate bread and 

dephytinized bread groups, where loss of participants “due to bread related reasons” was 

greater in the latter (16 vs 6) (Fisher’s exact test: p = 0.03) (1). This differential loss between 

groups could potentially bias results, which the authors acknowledge. However, this is 

especially true if attributes of the treatment itself are the cause of dropout. Given the 

randomized design, we have just as much confidence in the treatment being the cause of 

dropout as we do in the treatment being the cause of any outcome. The authors report 

intention-to-treat (ITT) analyses for ferritin and total body iron, but only for within-group 

comparisons. They also report applying the “last observation carried forward” approach to 

handle missing data for these two ITT analyses, which has been extensively critiqued in 

statistical literature, e.g. (7). We suggest that between-group ITT comparisons also be fully 

reported. The authors may also be interested in sensitivity analyses when facing challenging 

missing data problems using different approaches to explore the robustness of their results.

We again commend Hoppe et al. for asking an important question regarding phytate and iron 

status in a randomized design. Our concerns expressed herein are mostly addressable by a 

reanalysis or reframing of their existing results, but at present the results are incomplete and 

the conclusions misleading in the context of a between-group randomized design. We 

request that the authors reanalyze their data to account for these statistical concerns and fully 

and transparently report their results. We offer our assistance in the reanalysis if requested.
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