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index and load, and total calorie content. We also explored the role of gluten to 
explain the apparently health-detrimental nature of wheat flour. None of these 
explanations were found to be fully satisfactory. This was in part due to the 
similarities in biochemical responses elicited by both wheat flour and rice, and the 
fact that rice consumption seems to be generally associated with good health in 
Asian countries. 
 Wheat flour consumption in China, and perhaps in many other countries, may 
be accompanied by culturally-induced factors characteristic of a rural-to-urban 
transition, including: decreased levels of physical activity, decreased exposure to 
sunlight, increased consumption of processed foods, and increased social isolation. 
This health-detrimental “wheat culture” is perfectly compatible with the pattern of 
the association between wheat flour consumption and mortality from vascular 
diseases that our analyses uncovered. The pattern suggests that any wheat flour 
consumption is detrimental in terms of vascular diseases, which cannot be 
reconciled with biochemical evidence. 
 Our analyses point at a counterintuitive conclusion: it may not be wheat flour 
consumption that is the problem, but the wheat culture associated with it. In our 
analyses, wheat flour consumption appears to act as a proxy for the extent to which 
this wheat culture is expressed in a population. The more this culture is expressed, 
the greater is the prevalence of vascular diseases. 
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Appendix A: The China Study II dataset 

   The China Study II dataset contains data for the years of 1983, 1989 and 1993 
related to biochemistry, diet, lifestyle and mortality from various diseases in 69 
counties in China (Junshi et al., 2006). The research was conducted in those 69 
counties because they comprised genetically similar populations that tended, over 
generations, to live and eat in the same general ways and in the same locations. 
    This dataset is referred to as related to “The China Study II” to differentiate it 
from a previous, more limited dataset, with results summarized in a book titled 
“The China Study” (Campbell & Campbell, 2005). The investigation leading to the 
China Study II dataset has also been referred to as “The China–Cornell–Oxford 
Project”. The dataset has been compiled through extensive field research in a 
project whose principal investigators and respective affiliations were: Chen Junshi, 
Chinese Academy of Preventive Medicine; Liu Boqi, Chinese Academy of Medical 
Sciences; Pan Wenharn, Academia Sinica; Colin Campbell, Cornell University; and 
Richard Peto, University of Oxford. 
    As part of the study, a total of 8,000 adults have been interviewed at length, as 
well as provided blood and urine samples. Additionally, a three-day weighed 
dietary survey was performed twice, allowing reproducibility of results to be 
assessed and deemed appropriate. The mean values for several hundred 
descriptive variables have been compiled for each county. We used four of those 
variables in our analyses. Table A.1 shows the names of the variables used in our 
analyses, the corresponding variable codes in the China Study II dataset, and a 
description of the variables. 
 
Table A.1: Variables used in the analyses 
 

Variable Code Description 
Rice D037 Grams of rice consumed per day per person 
Wheat D038 Grams of wheat flour consumed per day per person 
Calorie D001 Total calories consumed per day per person 
MVasc M059 Mortality from all vascular diseases within ages 35-69 per 

1,000 people 
Note: Code = variable code in the China Study II dataset. 
 
    The authors of the China Study II presented as the chief purpose of their data 
compilation to describe the wide range of differences among different counties in 
lifestyles and disease-specific mortality rates in China (Junshi et al., 2006). They 
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noted that the real importance of their study was purely descriptive, providing a 
better appreciation of the extraordinarily wide range of lifestyles and of disease 
rates across different Chinese counties, which they expected would lead to more 
specific studies. Our study can be seen as an instance of more specific studies that 
can be conducted based on the China Study II dataset. 
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Appendix B: Model and data validation results 

    The following WarpPLS software settings were used. The missing data 
imputation algorithm used was “Multiple Regression Imputation”, which has been 
found to be the best performer in situations, like ours, where measurement error 
is not explicitly modeled (Kock, 2014; 2015). The outer model analysis algorithm 
selected was “Robust Path Analysis”. The default inner model analysis algorithm 
selected was “Warp2 Basic”, which identifies noncyclical nonlinear relationships 
(e.g., U curves and sections of such curves) and adjusts variable scores accordingly 
(Kock, 2010). This nonlinear algorithm has been designed to minimize Simpson’s 
paradox instances (Kock, 2015). No other inner model analysis algorithms were 
used. The resampling method used in the analysis was “Stable3”, a nonparametric 
P value calculation method. 
    Variance inflation factors (VIFs) and stone-Geisser 𝑄2 coefficients are reported 
in Table B.1. The VIFs have been calculated simultaneously for all variables, based 
on a full collinearity test (Kock & Lynn, 2012). This is a test that enables the 
simultaneous identification of both vertical and lateral collinearity. The Stone-
Geisser 𝑄2 coefficients (Geisser, 1974; Stone, 1974) are provided for each of the 
two endogenous variables in the model, and are used for predictive validity 
assessment (Kock, 2015). 
 
Table B.1: Full collinearity VIFs and 𝑄2 coefficients 
 

Variable VIF 𝑸𝟐 
Rice 3.694 - 
Wheat 3.870 - 
Calorie 1.361 .130 
MVasc 1.276 .239 

Notes: VIF = variance inflation factor; 𝑄2 = predictive validity coefficients. 
 
 
    The absence of VIFs greater than 5 is an indication that our path model is free of 
multicollinearity (Kock 2015; Kock & Lynn, 2012). We use here the threshold of 5 
for VIFs because in our model all of the variables were measured through one 
single indicator. If the variables had been measured through multiple indicators, 
we could have used a lower threshold, possibly 3.3 (Kock & Lynn, 2012). 
    The absence of negative 𝑄2 coefficients is an indication of acceptable predictive 
validity in connection with all endogenous variables in our model (Geisser, 1974; 
Stone, 1974; Kock 2015). Testing predictive validity is important in our model 
because all variables are measured through single indicators. Given this we cannot 
employ other common validity tests in the context of confirmatory factor analyses 
(Thompson, 2004), such as convergent and discriminant validity tests. 
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    Model fit and quality indices can help researchers establish the degree of fit 
between model and data, as well as the degree of model-wide collinearity, in path 
models (Kock, 2011). Table B.2 lists six fit and quality indices (Kock, 2011; Kock, 
2015) related to our model: average path coefficient (APC), average 𝑅2 (ARS), 
average adjusted 𝑅2 (AARS), average block variance inflation factor (AVIF), 
average full collinearity VIF (AFVIF), and Tenenhaus GoF (GoF). Significance levels 
(in the form of P values) are provided for the APC, ARS and AARS indices. 
Interpretation criteria are provided for the AVIF, AFVIF and GoF indices. 
 
Table B.2: Model fit and quality indices 
 

Index Value Interpretation 
Average path coefficient (APC) .282 P<.001 
Average 𝑅2 (ARS) .341 P<.001 
Average adjusted 𝑅2 (AARS) .337 P<.001 
Average block VIF (AVIF) 1.598 Acceptable if <= 5, ideally <= 3.3 
Average full collinearity VIF 
(AFVIF) 

2.257 Acceptable if <= 5, ideally <= 3.3 

Tenenhaus GoF (GoF) .584 Small >= .1, medium >= .25, large >= 
.36 

 
 
    The APC, ARS and AARS indices reached levels whose chance probabilities were 
lower than one-tenth of a percent, suggesting a good fit between the model and the 
data. The values of the AVIF and AFVIF indices suggest absence of multicollinearity 
at the variable block level (AVIF) and in the model as a whole (AFVIF). Finally, the 
value of the GoF index suggests that the overall goodness-of-fit level between 
model and data is large. 


