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Introduction

MyFoodRepo

General method

Accounting for more than 70% of all deaths in 2016, NonCommunicable diseases (NCD) are the leading cause of
mortality worldwide [1]. Global burden of NCD continues
its rise, highly driven by preventable risk factors. In 2017
only, 30 million deaths were attributable to common risk
factors, 11 of which to unhealthy dietary behaviour [2].

MyFoodRepo (MFR), a mobile application developed by the
team of Prof. Marcel Salathé (École Polytechnique Fédérale
de Lausanne) tracks individuals’ food consumption by taking
pictures of meals or by scanning food products’ barcodes
[4]. Its algorithm uses artificial intelligence to analyse image
content. The system incorporates an annotation interface,
which allows textual conversation between MFR app users
and a human reviewer.

From September to December 2019, we aimed at
recording 180 foods and beverages using the MFR mobile
app. MFR results were compared against controlled
reference values from the rigorous completion of weighted
food diaries performed on the same 180 records, whose
nutritional content was analysed by a certified dietician
using the software PRODI, as well as food composition
databases.

à 3+ components
Composite Foods
à 1-2 components
Simple Foods
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Global mortality all ages, both sexes, 2016 [3]
Reliable measurements on dietary intakes are therefore
key to assess the nutritional habits of the population and
guide the development of public health policies. Digital
measurement devices can help overcome limitations of
traditional dietary assessment tools and provide a costeffective way to simplify and scale up nutritional data
collection.

We aimed at assessing the relevance of MFR
in epidemiological studies and validating its
accuracy against reference values from
weighted food records.

MFR was evaluated on three different aspects:
(1) Segmentation: the ability to accurately partition
different components from a record; (2) Classification: the
ability to correctly identify the content of each found
segment; (3) Overall performance: the accuracy of energy
and macro-nutrient content estimates for each record and
consequently the agreement between MFR and weighted
food records’ methods.

Methods and preliminary results
Data characteristics

Segmentation

Classification

A total of 189 records were collected (63 CF, 63 SF, 30
CB, 33 SB).

Method: We first evaluated MFR’s ability to identify and
partition all edible components from each record.
The segmentation percentage of accuracy was calculated
by number of found (F), omitted (O) and intruded (I)
segments respectively, over the total number of segments
identified.

Method: Naming of foods and beverages between food
diaries and MFR was categorised into “exact match”,
“close match” “far match” and “mismatch”.
Additionally, MFR categorization performance was
analysed by main food groups from the Swiss pyramid [5].

Results:
From 349 total segments present, MFR found 97.7%
(±1.6), omitted 0.9% (±1.0) and intruded 1.4% (±1.2).
SBs had a 100% segmentation success rate and CBs
only one omission, with the oversight of the decorative
candy on a cocktail. Among foods, 2 omissions were
identified, capers and horseradish sauce respectively. The
5 intrusions correspond to erroneous additions of salad
dressing on salads.

Clarifications from the MFR human reviewer were
requested in 43% (n=81) of all cases but exclusively for
dishes and beverages recorded by photography.

Preliminary results:
Among all 341 segments found by MFR, 86.2% (±3.7)
were classified as exact match, 10.0% (±3.2) as close
match, 0.9% (±1.0) as far match and 2.9% (±1.8) as
mismatch.
• Scanned records à 100% exact match
• “Simple” records had only 2 mismatches, the rest being
exact or close matches
• Best results when records were questioned by human
reviewer, but the difference was not significant

Records from “Beverages” and “Snacks” food categories performed the poorest, mainly
because of cocktails identified as soft beverages and soft beverages identified as nonsweetened beverages (Tab.1).

Overall performance
Method: To assess the agreement between the two methods, linear regression analysis
was performed for energy and macronutrient estimates (fat, carbohydrates, proteins, fibers,
alcohol). Under the assumption that weighted food diaries correspond to the gold standard
(unbiased) and that there are no measurement errors, we estimated the differential and
proportional bias from the app, by regressing MFR measurements as a function of the
controlled values.
The 95% limits of agreement were then calculated by modeling the measurements’
heteroscedasticity from the app [6].
Coefficients of variation (Cu) of MFR at different controlled values’ (25th percentile,
median, 75th percentile) are given.
To allow for comparison and give a general idea of the MFR data dispersion, we additionally
calculated mean coefficient of variations (Cu) for energy and macronutrients.
Preliminary results:

Tab1. MFR classification performance according to food groups from the Swiss pyramid [5].
As
per
the
linear
regression lines and the
bias calculations, all
MFR estimates except
proteins
are
underestimated
(see example for Energy
- Fig.1).

Linear regression line
y=x
95% Limits of agreement

Fig2. performance of MFR for energy
content from all types of records

Fig1. Performance of MFR vs. controlled values, for energy content from all types of records
Cu at the 25th percentile, median value and 75th percentile of the controlled valued
show that MFR’s accuracy increases with increasing energy and macro-nutrients
quantities. Adequation at low quantities (high Cu) is usually weaker, especially for
proteins, fibers and fats.
Energy and Carbohydrates have the lowest mean coefficient of variation Cu. Fibers
and Alcohol have the highest Cu and show large 95% limits of agreements, mainly
due to the misclassification of alcoholic beverages by the app (Tab.2).

(a)

(b)

(c)

Conclusion
Segmentation and classification performances of MFR were strong. Records’ energy, fat, carbs
and fiber measures were often underestimated by MFR, whereas proteins’ quantities were
overestimated. The 95% limits of agreement are wide for all categories, especially for fibers
and alcohol, but improve with increasing energy and macro-nutrient quantities. Poor results for
alcohol content could be explained by their misclassification.
Additional analysis will include a finer-grained classification analysis using the uniform kappa
coefficient and specificity and sensitivity calculations on more detailed food categories. To
further identify the accuracy and inaccuracy sources of the app, MFR weight and volume
estimations will be assessed and a closer examination of energy and macro-nutrient results will
be performed, taking into account the different types of records (food vs. beverages, simple vs.
composite etc.).
Preliminary results suggest that (1) MFR segmentation and classification performance is good
but (2) that nutritional values’ estimations lack precision. As such, MFR could be applied in
epidemiological research to assess dietary patterns and diversity. Nevertheless, its utilization
for energy and macro-nutrients’ estimation could be limited. Measurements’ calibration could
help taking into account systematic biases. Additionally, we could suggest encouraging users to
systematically signal the presence of alcohol in beverages.
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Tab2. 95% Limits of agreement (a) and coefficient of variation (b) of MFR estimates at the 25th
percentile, median and 75th percentile of reference values; (c) mean coefficient of variation.

