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Background and Aims Methods and Data

 Reliable food composition data are essential for nutrition and public health researchand | |+ To test across diverse nutrients we compare unit-free nutrient content ratios (NCR) for
education, foods development and trading, as well as nutrition, health and agriculture each nutrient in each food to a common benchmark, which for maximum sample size is
policy making; the SR28 dataset from USDA (2016), and then flag as implausible the smallest set of

+ Significant variation in nutrient composition of foods results from gene-environment observations needed for the remaining data to be drawn from a lognormal distribution
interaction, modified by storage and processing. Key influences include feed, soil, and therefore likely to reflect biological variability;
climate, genetic resources (varieties/cultivars, breeds), storage conditions, processing,  Food items considered for this study include only standardized items for which market
fortification and market sharel; prices are collected by national statistical agencies, totaling 55 foods in Malawi and 71

« We introduce a method to identify the biologically plausible range of variation across a In Tanzania;
geographic region, combining food composition tables (FCT) with statistical tests to  To construct a combined FCT covering as many items as possible, we merge their
distinguish biologically plausible variation from non-classical measurement error; nutrient profiles from the Malawi and Tanzania FCTs with USDA standard reference

» Our aim is to identify the biological variation in nutrient composition that might be (SR28) data. Items may have nutrient composition data from one, two or all three FCTs.
associated with genetic diversity, interacting with differences in agronomic and After matching item descriptions, confirm that nutrient profiles refer to the same kind of
ecological conditions across countries:; food by comparing moisture content and energy density;

- With sufficient observations, the statistical distribution of many variables, such as plant = |* Ve matched 44 and 51 food items in Malawi and Tanzania respectively to the SR28
height or leaf size as well as nutrient composition, tends to follow a right-skewed benchmark, for a total of 61 unique items in the regional dataset, leading to a universe
distribution with extreme values supported by other extreme values in a log-normal of 770 values for 31 compositions in Malawi, and 897 values for 30 compositions in
distribution2 Tanzania and a pooled set of 1,667 NCRs.

Results

* From the pooled set of 1,667 NCRs, removal of 242 extreme values leaves a regional « Similarly, we also observed most implausible values among fruits and vegetables while
dataset for which log-normality cannot be rejected (p=0.0517); least among pulses, nuts and seeds;

 Values in this regional FCT range from 0.37 to 2.7 times their counterparts in SR28;  Although extreme values exits in starchy staples and animal foods, the deviations in

. . _ _ _ both countries are more aligned.
Fig 1. Omission of extreme values leaves a biologically plausible, log-

normally distributed range of nutrient composition ratios ~1g 3. The most common extreme values are for fruits and vegetables, with

nigher levels observed in Malawi than Tanzania
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Note: Data shown are histograms and estimated distributions of log-transformd ratios of each nutrient/food density to a common < 4
benchmark set of values (USDA SR28). The Stata sktest for skewness is used for the test of log-normality.
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* Implausible observations are most common among minerals and least likely for
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macronutrients, which could guide further investigation.
Fig 2: The most common extreme values are for minerals, with h|gher Note: Data shown are scatter plots of log-transformed ratios for each nutrient/food density, relative to a common benchmark set of
- - - values (USDA SR28), for the 346 nutrient-food pairs observed in both Malawi and Tanzania. A 45-degree line would indicate
levels observed in Malawi than Tanzania identical values observed in the two countries, and proximity to zero indicates similarity to SR28.

Conclusions and Limitations

* The relevance and reliability of locally available FCT data provide fundamental support
to nutrition, dietetics, health and food studies in the world,;

» High quality FCT data are also critical for developing effective nutrition sensitive
agriculture and food policies;

 Our study proposes a robust framework to validate and compare different FCT data
sources, which may target the most implausible data in a given dataset for further
Investigations, and therefore to be applied to improve FCT data quality in developing
and low-income countries;

* Our method is readily scalable, using additional observations to expand the plausible
T s 4 a2 1 2 3 4 5 range of data, and lead to compile regional FCT data bases, which are highly needed In
comparative studies across regions and the globe;

 Future work Is needed to understand specific mechanisms leading to data deviations,

Note: Data shown are scatter plots of log-transformed ratios for each nutrient/food density, relative to a common benchmark set of I 1<
values (USDA SR28), for the 346 nutrient-food pairs observed in both Malawi and Tanzania. A 45-degree line would indicate therefore to fU rther lmprove the pI'ECISIOFI Of the methOd'

identical values observed in the two countries, and proximity to zero indicates similarity to SR28.
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