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Nutritional assessment is a cornerstone of public health research, yet its accuracy is frequently compromised by

the inherent difficulty individuals face when quantifying food intake. The development of a Photographic Food
Atlas (PFA) represents a significant methodological advancement in nutritional epidemiology. By providing visual
aids for portion size estimation, these tools mitigate the cognitive load on participants and reduce systematic bias

in dietary reporting. This article provides an in-depth technical analysis of the development, validation, and
implementation of the A Photographic Atlas of Food Portions for the Emirate of Abu Dhabi, exploring its
scientific lineage from UK standards to its adaptation for Middle Eastern culinary contexts.

The Theoretical Framework of Portion Size Estimation Aids (PSEA)

Portion size estimation is a complex cognitive task involving perception, conceptualization, and memory. In
traditional dietary assessments, such as 24-hour recalls or food frequency questionnaires (FFQs), respondents
often struggle to translate the volume of food consumed into standardized units like grams or milliliters. This
phenomenon, known as "portion size distortion,” can lead to significant errors in energy and nutrient intake
calculations.

A Portion Size Estimation Aid (PSEA)acts as a calibration tool. Among various types of PSEAs—including three-
dimensional food models, household measures, and digital scales—photographic atlases are preferred in large-
scale studies due to their cost-effectiveness, portability, and reduced participant burden. The technical efficacy of a
PFA is predicated on its ability to represent a range of portion sizes that reflect the actual consumption patterns of
the target population.

The Role of Visual Perception in Food Quantification

Human perception of volume is non-linear. According to Weber's Law, the ability to detect changes in stimulus
intensity is proportional to the magnitude of the stimulus. In the context of food, as portion sizes increase, the
increments must be sufficiently distinct for a user to perceive a difference. The UAE Food Atlasaddresses this by
utilizing a series of eight photographs for each food item, typically following a progression that covers the 5th to the
95th percentile of observed intake distributions.

Methodological Lineage: From UK MAFF to Abu Dhabi Standards

The Photographic Atlas of Food Portions for the Emirate of Abu Dhabi is not an isolated development but
rather a culturally and geographically calibrated adaptation of established international protocols. Specifically, the
atlas is based on the seminal publication by the UK's Ministry of Agriculture, Fisheries and Food (MAFF), titled
"A Photographic Atlas of Food Portion Sizes."

The Adaptation Process

Adapting a Western food atlas for use in the Arabian Gulf requires more than mere translation. It involves a
rigorous multi-stage technical workflow:



e Item Selection: Researchers identified 115 commonly consumed foods in the UAE, the Arabian Gulf, and the
broader Middle East region. This included international staples and traditional dishes like Harees (a wheat and
meat porridge), Foul (fava bean stew), and Tabouleh (parsley salad).

e Cultural Contextualization: While 82 of the foods were represented in a series of eight photographs to provide
a granular scale, other items were presented as single portions or in smaller series depending on their typical
consumption patterns.

e Standardization of Photography: To ensure technical accuracy, photographs must be taken at a consistent
angle (typically 45 to 60 degrees) to mimic the perspective of a diner seated at a table. Lighting, background
contrast, and plate size must be strictly controlled to prevent optical illusions regarding volume.

Technical Specifications and Development Mechanics

The development of the UAE Food Atlas, led by researchers such as HM Al Marzooqi and HI Ali, involved precise
engineering of visual data. The Abu Dhabi Food Control Authority (ADFCA) provided the institutional framework for
this project in 2014-2015, ensuring the atlas met regulatory and scientific standards.

Quantitative Design of the Photo Series

For the 82 foods represented by an eight-photo series, the weights were determined based on empirical data from
national nutrition surveys. The mathematical model for selecting these portion sizes usually follows a logarithmic or
power-law progression to ensure the increments are psychologically meaningful to the user. For instance, if the
median portion of Hareesis 250g, the series might range from 50g to 800g, allowing the user to select the image
that most closely matches their intake.



Feature Technical Specification Rationale

Total Food Items 115 Comprehensive coverage of
traditional and international cuisine.

Photo Increments Series of 8 (for 82 items) Allows for precise mapping of intake
percentiles (5th-95th).

Standard Perspective 45-60 Degree Angle Replicates natural dining viewpoint for
better cognitive recall.

Cultural Specificity Middle Eastern/Gulf Focus Includes amorphous and composite
dishes unique to the region.

Reference Standard UK MAFF/FSA Guidelines Ensures international comparability of
nutritional data.

Challenges with Amorphous vs. Discrete Foods

One of the primary technical challenges in food atlas development is the distinction between discrete foods (e.g., a
slice of bread, an apple) and amorphous foods (e.g., stews, rice, salads). Amorphous foods, which are prevalent in
Emirati cuisine (like Machboos or Saluna), do not have defined shapes, making volume estimation difficult. The
UAE Food Atlas mitigates this by using standardized bowls and plates in the photographs, providing a consistent
frame of reference for the user.

Validation Protocols and Statistical Accuracy

A PFA is only as effective as its accuracy in field conditions. The UAE Food Atlas underwent rigorous validation
studies to determine its reliability as a tool for portion size estimation. These evaluations often follow the EU Menu
protocol, which suggests that at least 50% of the portion sizes in the atlas should be formally evaluated through
randomized trials.

The Observational Study Model

In the evaluation conducted by Ali et al. (2018), participants were presented with actual portions of food and asked
to identify the corresponding image in the atlas. The technical metrics used to assess performance include:

1. Percentage of Correct Estimates: The frequency with which participants select the photograph closest to the
actual weight.

2. Mean Percentage Error (MPE): A measure of systematic bias (whether people generally over- or under-
estimate).

3. Root Mean Square Error (RMSE): A measure of the variance and overall accuracy of the estimates.

Results from these studies indicated that while the atlas significantly improved estimation accuracy compared to no
aid, specific food types (notably highly textured or multi-component dishes) remained more challenging for
participants to quantify accurately.

Practical Implementation and Field Guide

For researchers and dietitians, implementing the A Photographic Atlas of Food Portions for the Emirates of
Abu Dhabi requires a structured approach to ensure data integrity.



Step-by-Step Integration in Clinical Research

e Training: Interviewers must be trained to present the atlas without leading the participant. This involves
showing the full series of eight photos simultaneously rather than sequentially to avoid "centering bias."

« Selection Technique: Participants should be encouraged to interpolate. If their portion was between photo 4
and photo 5, the researcher records a value representing the average of the two weights.

« Digital Transformation: Modern applications of the UAE Food Atlas involve digitizing the images for use in
mobile health (mHealth) platforms. This allows for real-time dietary logging and immediate nutrient analysis using
linked food composition databases.

Comparison of Regional Food Atlases

It is instructive to compare the UAE's approach with other regional developments, such as those in Malaysia or
Europe, to understand the global landscape of PSEAs.
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Standardized EU Menu
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EFSA Harmonization
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Case Study Analysis: Traditional Emirati Cuisine

The inclusion of traditional Emirati dishes is the most critical technical feature of the Abu Dhabi atlas. Unlike
standardized fast foods, traditional dishes like Harees or Taboulehare often served in communal settings,
complicating individual portion estimation.

Case Study: Estimating "Harees"

Harees is a dense, homogeneous mixture of wheat and meat. In the atlas development, researchers had to
account for the varying viscosity of the dish. By providing eight distinct volume increments, the atlas allows a
researcher to calculate the caloric density based on the specific volume selected, adjusted for the standardized
recipe used in the UAE Food Composition Tables.

Case Study: Estimating "Foul Medames"

Foulconsists of fava beans, which are discrete units, but they are often served in a sauce (amorphous). The atlas
uses photography that highlights the ratio of solids to liquids, assisting the respondent in identifying not just the
total volume, but the composition of the portion consumed.

Troubleshooting Common Estimation Errors

Despite the high technical quality of the UAE Food Atlas, certain operational challenges persist. Technical writers
and researchers must be aware of these potential failure modes:

¢ Flat-Slope Syndrome: This is a common psychological phenomenon where individuals over-estimate small
portions and under-estimate large portions. Training protocols must emphasize the extremes of the 8-photo series
to counteract this.

¢ Size-Weight lllusion: The density of food is not always visible. A bowl of salad and a bowl of rice may look
similar in volume but have vastly different weights. The user guide for the Abu Dhabi Atlas (2014) provides specific
instructions for researchers to probe for ingredients that might affect density.

¢ Boundary Effects: When the actual portion exceeds the largest photo (Photo 8) or is smaller than the smallest
(Photo 1). The protocol must define how to record these outliers (e.g., 1.5x the size of Photo 8).

Broader Implications for Public Health in the UAE

The deployment of the Photographic Atlas of Food Portions for the Emirate of Abu Dhabi has far-reaching
implications beyond simple data collection. It serves as a foundational tool for the UAE's Food-Based Dietary



Guidelines. By quantifying what the population actually eats, the government can design more effective
interventions for obesity, diabetes, and other non-communicable diseases (NCDs) which are prevalent in the region.

Furthermore, the atlas facilitates international collaboration. By adopting a methodology consistent with the UK and
EU standards, researchers in the UAE can contribute to global nutritional databases with a high degree of
confidence in their data's validity. This standardization is essential for meta-analyses and global health monitoring.

As we move toward a more digital-centric health landscape, the high-resolution data contained within the UAE
Food Atlas will likely be integrated into Al-driven image recognition software. Future systems may allow users to
simply photograph their meal, with an algorithm comparing the image against the validated 8-photo series from the
atlas to automatically estimate portion size and nutritional content. This evolution from a physical book to a digital
benchmark represents the future of precision nutrition, ensuring that the rigorous work conducted by the Abu Dhabi
Food Control Authority continues to drive scientific excellence for decades to come.
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