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Abstract: In Kuwait, there has been an increase in the consumption of fast and processed
foods, resulting in a rise in non-communicable diseases. To make informed policy
decisions, it is crucial to establish a comprehensive local food database. The purpose of
this study was to create a local food composition database The database includes nutrient
values for locally processed foods from major Kuwaiti food processing lines. We collected
nutrition information from 518 food products' labels of 16 food companies representing
Kuwait's primary food processing lines. Following the USDA Food and Nutrient Database
for Dietary Studies, we created a Microsoft Excel spreadsheet to establish a food
composition database for locally processed food. The products' label information was
grouped into six food groups. Each food group’s products were classified into four classes
based on their level of processing: Minimally processed food, processed food, Culinary
processed food, and Ultra-processed food, according to the NOVA classification system.
About 74.7% of the collected products were Ultra-processed food, which is high in
saturated fats, sodium, and calories, and has negative impacts on global health and
nutrition. This is the first study to use the NOVA in Kuwait, and the results will be
recommended to policymakers for product classification in the market, visible to
consumers as stickers or codes to raise awareness of highly processed food. Moreover,
Results are ready to be incorporated into the ESHA food processing system in future
research to be accessible to researchers in the nutrition field. This generated database will
be a valuable tool for researchers and policymakers to establish preventive actions to
reduce the prevalence of NCDs in the population and increase consumers' awareness of
processed food.

Keywords: Food supply, Dietary patterns, non-communicable diseases, Food composition
database

Introduction

In Kuwait, urbanization, globalization, and food industrialization have drastically changed food
consumption patterns and caused numerous foods to evolve. As a result, the ultra-processed foods
(UPF) share has increased in the population’s diet. Food processing is defined by the U.S.
Department of Agriculture (USDA) as any procedure that alters food from its natural state. Hence,
any food apart from raw, agricultural commodities is processed food ((Poti et al., 2015)). Typical

examples of UPFs are sweetened beverages, ice cream, chocolates, savory snacks, burgers, processed
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meat, and frozen dishes. They are characterized by being high in fat, sugar, salt, and high-energy-
dense foods. On the other hand, they are low in protein, fiber, and micronutrients ((Louzada et al.,
2015)). Moreover, scientific evidence showed that unprocessed, minimally processed, and freshly
prepared meals are gradually displaced with UPF worldwide ((Chen et al., 2020)). According to the
global burden of Disease report published in the Lancet, the displacement caused a driving rise in the
prevalence of obesity and other diet-related non-communicable diseases (NCDs) ((Dai et al., 2020a)).
Therefore, the need to develop a nutritional values database of UPFs has become a scientific public
demand globally. This approach will lead to the study of the relationship between diet-related
diseases and the consumption of UPFs. Many countries began to develop food composition databases
for their national and local processed foods to assess the population’s dietary consumption and study

the relationship between diet and healthy lifestyle in the population.

Food composition tables and databases traditionally include values of various nutrients and other
components of foods related to health. In Kuwait, food composition databases were focused on only
traditional and highly consumed dishes. One of the Kuwaiti food composition database's limitations is
the lack of the nutritional values of highly consumed processed foods. According to the global
nutritional recommendation, the nutritive values of locally processed foods should be included in the
food composition database of the country to fill the gap of missing nutritive values for
epidemiological and dietary assessment research.

Food composition databases are highly requested to include a range of food items that cover as
completely as possible the foods eaten by the population. In Kuwait, the government subsidizes most
basic food items such as rice, powdered full-fat milk, long-life liquid full-fat or skimmed milk, meat,
chicken, fish, date, instant cereal, and other culinary ingredients like oil and tomato paste, etc. Major
local food processing lines cover a large part of the Kuwaiti diet, including subsidies. Therefore, these

products are widely consumed, and most of them are processed.

Food processing plays a significant role in providing the population with edible, safe, and nutritious
foods as well as in food preservation. Processed food has several classification systems which classify
processed food depending on different factors such as the extent of change (from the natural state),
the nature of change (properties/ ingredients addition), and the purpose of processing
(essential/cosmetic) ((Sadler et al., 2021)). Because of heterogeneity in industrially processed food,
researchers suggested frameworks to aid the classification of processed food according to the degree
of processing, from minimally to highly processed ((Eicher-Miller et al., 2012; Monteiro et al., 2010;
Poti et al., 2015)). There are several systems for dietary data collection classifying processed food
globally. One system is called the NOVA system, founded in Brazil and used in research
internationally classifies food into four categories ((Monteiro et al., 2010)); another system is

developed by the International Food Information Council (IFIC), which is used to examine the
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nutrient quality of food consumed by Americans by five processing categories ((Eicher-Miller et al.,
2012, 2015)), and one system by researchers at the University of North Carolina at Chapel Hill
(UNC) that classifies all barcoded foods items sold in U.S. supermarkets into seven categories ((Poti
et al., 2015)). According to the number of categories, NOVA and UNC describe the lowest processing

3

categories as ‘“unprocessed and minimally processed”; however, IFIC defines it as “minimally
processed.” Defining the highest processing category also differs; NOVA uses the term “ultra-
processed,” IFIC specifies a class called “prepared foods/meals,” and UNC identifies a group called
“highly processed stand-alone”. Ultra-processed food (UPF) contains additives and preservatives;
additionally, the NOVA system considers energy-dense products and those high in added sugars, fats,
or sodium as UPF, which may be related to their observed detrimental effects on human health
((Fardet, 2018)). This GRA aimed to establish a computerized food composition database of locally
processed foods from Kuwait's primary food processing lines. The products were classified according
to the NOVA food processing classification system, which has been recognized as a tool in nutrition
research with potential for broader application in food policy ((Kelly & Jacoby, 2018a)). The
developed database provides scientific evidence for policymakers to set prevention measures to

decrease the prevalence of NCDs in the population.
Samples and Methodology:

Sample: Major food processing lines in Kuwait were contacted to obtain a list of their products,
including food labels. An official letter was sent to each company to provide a detailed soft copy of
their products' food label information, and most companies cooperatively and gratefully responded.
Other food companies’ label information was collected from supermarkets as product images; hence

A total of 518 food products’ nutrition fact label information were collected.

Development of food database. A database for the nutrient content of locally processed foods was
created using a Microsoft Excel spreadsheet. The database was created following the USDA Food and
Nutrient Database for Dietary Studies (U.S. Department of Agriculture, 2020).

Data entry. Data were collected either from food nutrition fact labels on the products available in
local supermarkets and Co-ops. or were provided by food companies as digital documents. Data were
entered as 100ml or 100g, with all nutrition fact label information included in an Excel Spreadsheet.
In the Excel spreadsheet, any values that were not mentioned per 100 g/ml in the food label were
calculated to be per 100 g or ml, as well as converting the percent daily values. Nutrient values that

were not mentioned in the label were assigned a value of zero.
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Results and Discussion

Food processing classification systems, in particular NOVA, offer benefits in nutrition research for
evaluating diets, dietary patterns, and food environments. NOVA has already contributed to public
policy specifications for promoting healthy diets, including healthy eating guidelines and the
identification of foods that require regulatory control. This system appears to adapt across countries
and cultures, leading to broader application in food policy (Kelly & Jacoby, 2018b).

In this research, a total of 518 food products' nutrition fact-label information were collected from 16
food companies representing Kuwait’s main food processing lines. Data were entered in an Excel
spreadsheet and grouped into several categories as follows: Dairy products and Ice creams, Bread and
Bread Products, Meat and Meat Products, Beverages, Snacks, and culinary products. Products
guantity in each category were (201, 69, 39, 138, & 19) respectively. Products were classified
according to the NOVA food processing classification system (Monteiro et al., 2019). As shown in
Table. 1, the most abundant processing category is Ultra-processed, with 74.7% of all products,
followed by Minimally processed, then processed, with Culinary processed as the least category since

culinary products are limited.

Table 1. Locally Processed Food Categories Classified According to NOVA Food Classification

System
Processing Category Minimally Processed Ultra-
) Processed Total

/Food Category processed  Culinary processed
Dairy products and Ice- 201

43 0 43 115
creams
Bread and Bread products 0 0 0 69 69
Meat and Meat products 0 0 12 40 52
Snacks 0 0 1 137 138
Beverages 14 0 0 25 39
Culinary products 12 3 3 1 19
Total products 69 3 59 387 518
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Ultra-processed foods are usually characterized by high saturated fats, sodium, and calories. Gupta et
al. reported that UPFs are likely to be energy-dense, low-cost, and nutrient-poor with low energy cost
that might explain the link between UPFs and adverse health effects (Gupta et al., 2019). As shown in
Table 2. we found that among all processed food surveyed in this research in Kuwait, the highest
average of saturated fats and calories are in Processed culinary ingredients; this is attributed mainly to
oils and butter. The second-highest average of saturated fats and calories is in the Ultra-processed
category. The average sodium was highest in the Ultra-processed, followed by processed food

category, consistent with Gupta et al.’s research.

Table 2. Average of Saturated fat, Sodium, and Calories per 100g within each Processing Category

Average of Saturated Average of Average of calories per
Processing Category fats Sodium 100g
Minimally processed 1.08 67.40 104.83
Processed 6.25 229.82 216.78
processed culinary ingredients  44.00 3.33 817.33
Ultra-Processed 5.79 1589.96 309.56
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Figure 1. Food processing categories within each food category.

Fig. 1 shows food processing categories across all food groups. In Dairy products and Ice-creams,
more than half of the products are Ultra-processed, while minimally processed and processed
products each accounted for 21% of the products. In Meat and meat products, slightly more than
Three-quarters of all products are Ultra-processed, while less than a quarter are Processed with no
other categories. In Beverages, more than half of the products are Ultra-processed, with the rest
Minimally processed. In Culinary products, around 60% are Minimally processed while processed
culinary and Processed products each accounted for 15.7% of the products, this food category has the
least amount of Ultra-processed product 5.2% only. Bread and Bread products are not shown in the
figure because all of the products are Ultra-processed. Also, almost all Snacks products are Ultra-
processed with only one processed product. According to our data, most of the local products in

Kuwait are Ultra-processed classified by the NOVA food processing classification system.
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Conclusions and Recommendations

Ultra-processed food products have negative impacts on global nutrition and health. The evidence so
far suggests that the displacement of unprocessed or minimally processed foods and freshly prepared
dishes and meals by ultra-processed food and drinks is causing the global burden of obesity and other
diet-related chronic non-communicable diseases (Dai et al., 2020b). Having a specified, well-
recognized system such as NOVA is crucial for identifying UPFs. Food composition data generated
from this research activity serves as a valuable tool for dietary assessment to meet the nutrition
research needs of the Kuwaiti population to find a dietary pattern and eating lifestyle. Since the
database is based on an Excel sheet, it also represents the best proper database, which can be exported
to any data utilizing an app or food processor program such as ESHA. We have encountered some
food labeling issues in some local products, such as presenting the values as Daily Percent values
only, the order of macronutrients and micronutrients not uniform across different food companies as
well as within the same food company, some labels not per 100 g/ml for the consumer to compare
easily and using different units for nutrients shown in the label. We strongly recommend
policymakers have legislation regarding a unified nutrition fact label for local products produced and
processed in Kuwait. Moreover, most of the processed foods in Kuwait, as per our data, are Ultra-
processed, and many research studies linked UPFs to NCDs. Therefore, such awareness can be raised
by enforcing a policy for food companies to label food products with colored tags by NOVA
classification that assists the consumer in choosing healthier choices. To the best of our knowledge,
this is the first study to classify Kuwait’s local food products according to the NOVA food
classification system. In conclusion, our data will be an essential tool to aid researchers and

policymakers in establishing preventive actions to reduce the prevalence of NCDs in the population.
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