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Poor diets have a profound impact on global health. In 2019,
7.9 million deaths and 187.7 million disability-adjusted life
years (DALYs) were attributable to dietary risk factors.1 Accurate
data on dietary intake are therefore needed to enhance the
understanding of the relation between diet and disease, and to
develop dietary interventions and policies to improve dietary
intake and health. According to Boeing,2 accurately estimating
dietary exposure and modelling the relationship between diet
and disease are central to nutritional epidemiology.

Diet is, however, a complex exposure, due to its multidimen-
sional and dynamic nature. Dietary exposure can range from
specific nutrients or other food components (e.g. phytochem-
icals, contaminants, preservatives), to individual foods, food
groups, dietary patterns, and overall dietary quality.3,4 Also,
self-reported dietary intake data are subjective and prone to
measurement error. Estimating the amount of food consumed
is particularly challenging, and misreporting is a significant
source of measurement error.5

In self-reported dietary assessment, portion size estimation aids
are used to improve portion size estimation, but the accuracy
thereof depends on the ability of individuals to recall and
relate the amount eaten to a portion size estimation aid.
Testing portion size estimation aids in the target population
before research data collection is of utmost importance, as per-
ceptions of amounts and interpretation of dietary assessment
aids differ across populations.5

Dietary assessment aids must be culturally appropriate, context
specific, and aligned with local dietary practices. For example,
population-specific dish-based dietary assessment tools may be
useful in populations where mixed dishes are well defined and
an integral part of the diet, notable in Asian populations. Dish-
basedmethods focusonentiredishes rather than individual ingre-
dients, thereby reducing participant burden.6 Another example of
culturally appropriate dietary assessment aids is a series of photo-
graphs that were developed, based on local eating habits, to
determine maize intake in the rural Eastern Cape, South Africa.
This included a series of photographs to determine portion size
for maize-based dishes, as well as a series of ratio photographs
to estimate the amount of maize in mixed maize-based dishes.7

In Ethiopia, a five-photograph indicator was used to describe
the consistency of complementary food.8

Commonly used portion-size estimation aids in low-income
countries include for example local household utensils, bowls,
cups, graduatedmeasuring jugs, tapemeasures, drawings, mod-
elling clay or playdough, and graduated photographs.5 In this
issue of the journal, Wenhold and MacIntyre9 describe six sub-
studies in which bean bags were used to estimate the volume
of amorphous food. Accuracy was assessed for different types

of amorphous food, different portion sizes, and different con-
texts. Each sub-study was preceded by a pilot study to establish
feasibility, which is an important but often overlooked step in
research. Bean bags are low-cost and easy to make and may
potentially contribute towards more accurate and standardised
reporting of amorphous foods. Bean bags provide a volumetric
measure for amount, which needs to be converted to weight
(grams) to enable the data to be linked with the food compo-
sition database. For manual conversion, the Food Quantities
Manual10 can be used, as weight (g) per 125 mL edible portion
is given for most amorphous foods. When using software such
as FoodFinder, volumetric measures can be entered. Guidelines
for making bean bags are provided in the Supplementary
material.9 Ideally, other researchers will follow suit and test the
accuracy of the bean bags in different contexts and publish
their results. Wenhold and MacIntyre9 did not test whether par-
ticipants were able to relate an amount of food to bean bags 24
hours after exposure, whichwould bemore representative of the
24-hour dietary recall method.

Diets are evolving and food systems are changing rapidly. To
move forwards and generate credible dietary intake data, con-
tinued improvements in dietary assessment methodology are
needed.11 In South Africa, collection of dietary intake data is
still mostly paper-based, which requires manual data coding
and entry. This process is generally error-prone, with a long
delay before the results are available.12 Digital adaptations of
these paper-based methods reduce human errors, are more
cost-effective in terms of time and human resources, and
results can be available much more quickly.12 Online dietary
assessment tools that are linked to a food composition database
have the additional benefit that results for an individual can be
available in real time. It is important to note that the inherent
limitations of self-reported dietary intake data will still be
present when using digital tools.13 Studies therefore need to
be carefully designed to allow adjustments for measurement
error during data analysis.11,14

Accuracy of dietary intake data can be improved by using a
combination of short-term and long-term dietary assessment
methods,13,14 and dietary biomarkers.14 Methods using new
technologies should be explored.14 For example, image-assisted
methods have the potential to improve accuracy of portion size
estimation,15 and image-based dietary assessment was found to
be useful in specific groups.16 However, challenges with partici-
pants having to take photographs as part of data collection
include participants finding it burdensome, low adherence,
not remembering to take the photographs, and low-quality
images.16 The feasibility of using image-assisted and image-
based methods in large population studies in the near future
is low. Practical aspects of these methods need to be
researched. To develop and adapt new innovations for dietary
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intake assessment will require long-term collaboration between
nutrition researchers and the developers of digital and mobile
dietary assessment tools.13

Nutrition researchers also need to collaborate with statisticians as
advanced statistical analyses are needed to capture the multifa-
ceted nature of dietary exposure,3,4 and for adjustment of
measurement error.14 When interpreting the results, the limit-
ations of self-reported dietary data should be acknowledged.14

A thorough understanding of nutritional epidemiology and
measurement error in dietary assessment is therefore needed.11

Boeing argues that there is a need for specific training pro-
grammes in nutritional epidemiology for young scientists, either
as a PhD student or post-doc, because of the increasing complex-
ity of nutritional epidemiological studies.2

Despite the limitations of self-reported dietary intake data,
measuring dietary exposure is a key aspect of nutritional epide-
miology.2 A concerted effort is therefore needed to ensure accu-
rate dietary intake data. This will require collaboration and
affective communication between, among others, nutrition
researchers, food composition database compilers, technology
developers, and statisticians. Information sharing will further
enhance the field of dietary assessment. The use of bean bags
for portion size estimation, as reported in the paper by
Wenhold and MacIntyre,9 can, as a whole, contribute to accu-
racy of dietary intake estimation.
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