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A B S T R A C T

Food-based dietary guidelines (FBDGs) shape health and nutrition policies, promoting balanced and sustainable 
diets. They recommend appropriate serving sizes and consumption frequencies across food groups. A clearer 
understanding of how serving sizes are defined globally is also essential for advancing harmonized food-labeling 
practices, an increasingly relevant objective for public health and industry. This study examines how these as
pects are addressed globally, assessing the type and consistency of information provided. FBDGs were retrieved 
from the FAO database if available in English or Italian and published before March 2024. Of 100 documents, 60 
were included in the final analysis. Quantitative data on serving sizes and consumption frequencies were found in 
35 FBDGs, while 16 provided partial details, and 9 lacked quantitative advice. High variability emerged, 
particularly in serving sizes for dairy products and how consumption frequency is expressed (daily vs. weekly). 
While some countries provided detailed quantitative guidance, others relied on qualitative or partial recom
mendations. This inconsistency complicates policy development and public understanding. Standardizing serving 
size definitions can improve food labeling, dietary recommendations, and global health policies by enabling 
better comparisons of dietary data across populations. Greater harmonization at regional levels is crucial for 
strengthening food policy actions and promoting healthier diets.

1. Introduction

Malnutrition, which encompasses both undernutrition and over
nutrition, is a global issue affecting every country (WHO, 2024). At least 
one form of malnutrition, such as starvation, stunting, wasting, micro
nutrient deficiencies, overweight, or diet-related non-communicable 
diseases, impacts a third of the world's population (FAO; IFAD; UNICEF; 
WFP; WHO, 2019; GBD collaborators 2017, 2019). The consequences 
include preventable health issues, premature mortality, and substantial 
economic burdens, with costs estimated at up to USD 3.5 trillion 
annually, of which obesity alone accounts for USD 500 billion (Global 
Panel Global Panel on Agriculture and Food Systems for Nutrition, 
2016).

Unhealthy diets are the leading cause of malnutrition and the second 

most significant risk factor for mortality and disability worldwide, 
highlighting the detrimental impact of poor dietary habits (Phelps et al., 
2024). Addressing malnutrition in all its forms requires a strong focus on 
dietary choices and nutritional behaviours. However, individual food 
consumption decisions represent only one element of the broader food 
system landscape. The current food production system is both a major 
contributor to environmental degradation and a driver of natural 
resource depletion (Swinburn et al., 2019). For example, food systems 
account for a substantial share (20–35%) of global greenhouse gas 
(GHG) emissions and play a key role in land conversion, deforestation, 
and biodiversity loss (Crippa, Solazzo, & Guizzardi, 2021). Agriculture 
alone is responsible for approximately 70% of global freshwater with
drawals and significantly contributes to water pollution (Willett et al., 
2019). With the global population projected to reach 9.7 billion by 
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2050, these environmental pressures will only intensify, making the 
current food systems increasingly unsustainable (Crippa et al., 2021). 
The Intergovernmental Panel on Climate Change (IPCC), in its most 
recent report, recognized that “Consumption of healthy and sustainable 
diets presents major opportunities for reducing GHG emissions from 
food systems and improving health outcomes” (IPCC, 2019).

In 2019, the Food and Agriculture Organization (FAO) and the World 
Health Organization (WHO) jointly published a document titled Sus
tainable Healthy Diets: Guiding Principles to favour, through 16 points, the 
sustainable transition of diets (FAO; WHO, 2019). In this document, 
paramount importance is given to the Actions for The Implementation of 
Sustainable Healthy Diets, specifically in reference to food policy docu
ments and food based dietary guidelines. Actions n. 9 and n. 8 respec
tively suggest: “Promote capacity development strategies for behaviour 
change, including consumer empowerment, and effective food and 
nutrition education” and “Develop national food-based dietary guide
lines that define context-specific Sustainable Healthy Diets by taking 
into account the social, cultural, economic, ecological and environ
mental circumstances.”

In the same year, the European Commission introduced the Green 
Deal, the most ambitious green renovation plan to date, aimed at 
achieving climate neutrality by 2050. As part of its efforts to promote 
more sustainable food consumption, the Green Deal developed the 
Farm-to-Fork Strategy. This operational framework identifies front-of- 
pack and informative food labelling, along with the implementation of 
key food policy documents such as Food-Based Dietary Guidelines 
(FBDGs), as essential tools to guide consumers toward healthier dietary 
choices and habits.

Given the increasing global burden of non-communicable diseases 
and obesity (NCD-RisC, 2024) there is an urgent need to support gov
ernments and, in turn, individuals in enhancing adherence to nutritional 
recommendations. Understanding serving sizes and consumption fre
quencies plays a crucial role in translating nutrition guidelines into 
practical and real-life applications that can influence consumer behav
iour (Almiron-Roig, Navas-Carretero, Emery, & Martínez, 2018). How
ever, consumers are often exposed to diverse and sometimes 
contradictory messages regarding appropriate food quantities, which 
can create confusion and hinder informed decision-making (Salesse, 
Eldridge, Mak, & Gibney, 2024). This highlights the importance of clear, 
consistent communication strategies to reinforce accurate perceptions of 
serving sizes and consumption patterns, empowering consumers to 
make informed choices that align with both health and sustainability 
goals (Livingstone & Pourshahidi, 2014).

Correct information on food servings, serving sizes, and appropriate 
consumption frequencies is essential for achieving a well-balanced diet, 
starting with their proper definition. According to the American food 
based dietary guidelines and the National Heart, Lung, and Blood 
Institute (NIH), portion refers to the amount of food an individual 
chooses to eat at any given time, which can vary widely based on per
sonal preferences and context. In contrast, serving is a standardized unit 
of measurement used as a dietary guideline for maintaining a balanced 
diet. For instance, a serving might be defined as one slice of bread, or one 
cup (8 oz) of milk (National Heart, Lung, and Blood Institute (NHLBI), 
2013; U.S. Department of Agriculture and U.S. Department of Health 
and Human Services, 2020). The Italian Dietary Reference Values for 
Nutrients and Energy (LARN) also adopted this distinction, reinforcing 
its relevance in dietary recommendations. According to LARN, a portion 
is described as the quantity of food that an individual consumes during a 
specific eating occasion, emphasizing its subjective and variable nature. 
Meanwhile, servings are standardized units, typically expressed in grams 
(g) or millilitres (mL), identified as a reference for a balanced diet. These 
can also be represented using natural or commercial units (e.g., a slice of 
bread or a tin) or household measures (e.g., teaspoons or cups) (Società 
Italiana di Nutrizione Umana (SINU), 2024).

The concept of serving size is gaining increasing importance both 
nationally and globally, as it is recognized as a key factor in achieving a 

balanced diet (Carruba et al., 2023). However, serving size alone does 
not determine total daily energy intake. Rather, it is the combination of 
the energy content of each serving and the frequency of consumption 
that ultimately influences overall dietary energy intake (Higgins et al., 
2022). In addition, the frequencies of consumption identify the number 
of servings to be consumed in a day or week and vary depending on the 
foods and the characteristics of the individual (age, sex, physical ac
tivity, particular physiological conditions) (Consiglio per la Ricerca in 
Agricoltura e l'analisi dell'Economia Agraria (CREA), 2018). Servings 
and consumption frequencies, being fundamental aspects for the pop
ulation's nutrition, are increasingly discussed in the development 
structure of FBDGs. In accordance with the information and premises 
presented, the foundation of optimal health lies in a varied, balanced, 
and well-proportioned diet. This can be achieved by consuming appro
priate quantities and adhering to correct frequency guidelines for foods 
from all food groups. Such recommendations should be incorporated 
into the dietary guidelines of nations, serving not only as the basis for 
nutritional policies but also offering guidance to citizens on adopting 
and maintaining a healthy diet. Additionally, these guidelines should 
aim to reduce the environmental impact of dietary choices while 
respecting local traditions and habits. Given this policy context, the 
harmonization of serving size definitions also holds increasing relevance 
for the food-labelling sector, where standardized reference quantities 
are essential for ensuring consistency, transparency, and comparability 
of nutritional recommendations across countries.

Against this background, the present study aimed to assess whether 
and how the issues of serving sizes and consumption frequencies are 
addressed in the FBDGs. Specifically, the purpose of this research was to 
investigate the nature of recommendations (quantitative or non- 
quantitative) provided in global FBDGs regarding serving sizes and 
consumption frequency. Similarities as well as differences and gaps will 
be assessed highlighting areas where definitions may vary significantly 
between national guidelines. A proposal of evidence-based strategies for 
harmonizing serving size and consumption frequency recommendations 
at least within the same geographical macro-region (e.g., Europe) will be 
proposed. The policy impact of this work is related to the possibility of 
improvement of clarity and effectiveness in promoting healthy eating 
behaviours through FBDGs, while also informing future efforts toward 
greater alignment between dietary guidance and food-labelling 
practices.

2. Materials and methods

2.1. FBDG collection

All the FBDGs were collected from the FAO dietary guidelines re
pository (available at https://www.fao.org/nutrition/education/food 
-based-dietary-guidelines). The search and data collection began in 
February 2023 and was last updated in March 2024. During the 
screening process, additional searches were conducted in other online 
open sources (e.g., Google) to ensure that the documents obtained from 
the FAO repository were the latest versions of the guidelines.

FBDGs were considered for the analysis according to the following 
inclusion criteria: I) presence of official FBDGs or at least one related 
document (e.g., graphical guide, public leaflet, brochure, or extended 
scientific dossier) either in the FAO online repository or linked through 
an official national website. When two or more documents were avail
able, we prioritized the version intended for the general public; if this 
was not available, we referred to the extended scientific dossier. When 
more than one public-facing document existed, information was cross- 
checked for consistency. In cases where two documents were available 
and each contained only partial information, data from both sources 
were matched and merged to obtain complete details on serving sizes 
and recommended consumption frequencies; II) availability of an En
glish or Italian version of the document; III) having the general popu
lation as the target group rather than specific age groups; IV) being a 
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national policy document. Conversely, FBDGs were excluded if they 
were published only in a language other than English or Italian, if they 
were developed exclusively for specific target groups (e.g., children), or 
if they were regional versions while country-specific national FBDGs 
were available.

Included FBDGs were classified according to the level of detail pro
vided in their dietary recommendations, as follows: 

1. quantitative guidelines that provided precise serving sizes for each 
food group;

2. semi-quantitative guidelines that provided detailed quantity rec
ommendations, but not consistently across all food groups;

3. qualitative guidelines that did not report numerical values, offering 
only general recommendations.

It is important to underline that, in this paper, the term “serving size” 
was used preferentially to avoid confusion with the concept of “self- 
selected portion”, which corresponds to how much food a person 
chooses to eat at one time.

2.2. Data collection

To better display the whole set of recommendations gathered in ta
bles, all the data was categorized as quantitative, semi-quantitative, or 
non-quantitative. For each of these categories, all the information was 
reported categorizing food groups as: “plant-based foods” (including 
grains and breads, potatoes and starchy tubers, fruit, vegetables, le
gumes, nuts, and seeds); “animal-based foods” (including meat, fish, 
eggs, milk, and dairy products) and “other foods” (including foods like 
fats and oils, sugar and sugary foods, salt and salty foods, and alcoholic 
beverages and water).

2.2.1. Qualitative information definition, screening and collection
Qualitative information collected included the publication year, the 

official name of the guidelines, the document language, availability of 
the “find text” search function, and the document type (PDF, informative 
brochure, posters, flyers, and online web pages). These details were 
gathered for all the nations present in the FAO repository.

2.2.2. Quantitative information definition, screening and collection
The quantitative information collected was the quantities in standard 

units of measure or household measures (e.g. cups, tablespoon, etc.) for 
each serving size of food or food group, and frequency of consumption 
for the reported serving size. All documents were scanned for the pres
ence of keywords using the “find text” function, and manually when the 
search function was unapplicable due to the obsolescence of the docu
ment's format (e.g., scanned documents transformed in PDF). The key
words entered in the find text bar were: “portion”, “portion size”, 
“serving”, “serving size”, and “frequency of consumption”. All the 
searched words were verified to be present in the appropriate context. 
Other information, such as definition of individual serving sizes for 
single foods or food groups, consumption frequencies, and differentia
tion of consumption frequencies and/or individual servings, were 
collected. The whole set of data was independently gathered by three 
authors and later compared for consistency in the obtained information.

3. Results

3.1. Formats of the collected FBDGs

The FAO repository included a total of 100 documents (Fig. 1), 
distributed in the following geographical areas: 11 countries in the Af
rica region, 18 countries in the Asia and the Pacific regions, 6 countries in 
the Near East region, 34 countries in the Europe region, 29 countries in 
the Latin America and Caribbean region, and 2 countries in the North 
America region (Table 1). Relative documents were downloadable for 
each country, except for Mongolia and Nepal for which no link to any 
document was present. A total of 98 documents were downloaded. 
Among them, 37 documents were excluded since neither an English, nor 
an Italian version was available, and 1 document relative to Cambodia 
was excluded since only recommendations pertaining exclusively to the 
school-age children/adolescents were displayed. Regional recommen
dations such as the Food Dome Dietary Guidelines for Arab Countries 
(covering Algeria, Bahrain, Comoros, Djibouti, Egypt, Iraq, Jordan, 
Kuwait, Lebanon, Libya, Mauritania, Morocco, Oman, Palestine, Qatar, 
Saudi Arabia, Somalia, Sudan, Syria, Tunisia, the United Arab Emirates, 
and Yemen, (Rishmawi, 2015) or the Nordic Nutrition Recommendations 
(Denmark, Finland, Iceland, Norway, and Sweden), were not included 
since many of them had national food policy document available on the 

Fig. 1. Worldwide FBDG available in the FAO repository as of March 2024 (n = 100) are color-coded to highlight publication periods: orange for 1991–2007, purple 
for 2007–2012, and blue for 2013–2024. The documents span from Venezuela's 1991 publication to Ghana's in 2023. (For interpretation of the references to color in 
this figure legend, the reader is referred to the web version of this article.)
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FAO online database. For this reason, 60 FBDGs documents were finally 
included in the analysis of the present work. In some cases, alongside the 
official document, a graphical representation of the recommendations 
intended for the public was also provided. This was the case of Ethiopia, 
Namibia, Sierra Leone, Australia, Bangladesh, China, Japan, 
Philippines, Republic of Korea, Sri Lanka, Thailand, Qatar, Saudi Arabia, 
France, Greece (available only online), Netherlands, Spain, Switzerland, 
Antigua and Barbuda, and the United Kingdom. The countries for which 
only the detailed policy document was available included Kenya, 
Nigeria, South Africa, Zambia, Afghanistan, India, New Zealand, 
Lebanon, Oman, Albania, Belgium, Bulgaria, Italy, Turkey, Belize, 
Brazil, the United Kingdom, Canada, and USA. Countries that provided 
only a brief English version for the public or a brochure included Fiji, 
Seychelles, Denmark, Georgia, Germany, Greece, Ireland, Israel, Malta, 
Norway, Bahamas, Barbados, Dominica, Grenada, Guyana, Jamaica, 
Saint Kitts and Nevis, Saint Lucia, and Saint Vincent and the Grenadines.

3.2. Serving size and consumption frequency recommendations

As reported in Fig. 2, quantitative recommendations on serving size 
and frequency of consumption was observed in 35 FBDGs, while semi- 
quantitative recommendations was found in 16 FBDGs (i.e., partial 
recommendations such as numerical data only for frequencies, servings, 
or certain food groups). In nine FBDGs, only qualitative 

recommendations were found, with no indication of serving size or 
frequency of consumption. All the servings retrieved in the studied 
FBDGs are shown and synthesized in the Supplementary Tables. Sup
plementary Tables 1a, 1b, and 1c refers to quantitative FBDGs. Sup
plementary Tables 2a, 2b, and 2c show data of semi-quantitative FBDG 
while Supplementary Tables 3a and 3c present non-quantitative rec
ommendations. Supplementary table 3b is absent due to missing infor
mation. In detail sub-tables “a” refer to plant-based foods, sub-tables “b” 
to animal-based foods, and sub-tables “c” to other foods. The food items 
included in the plant-based, animal-based and other foods groups are 
defined in the section.

3.3. Data collection

3.3.1. FBDGs with quantitative recommendations
The three big gatherings to collect all the quantitative recommen

dations relative to serving sizes and consumption frequencies were made 
according to the nature of the foods: “plant-based foods”, “animal-based 
foods”, and “other foods”. Among the FBDGs reporting quantitative 
descriptions of servings (n = 35), a high variability was observed, mainly 
regarding the modalities used to express the amounts of different foods 
(e.g., amount per day or per week) or in terms of how specific food items 
(e.g., milk, yogurt, cheese) or food groups (e.g., dairy products) were 
expressed. All this information can be consulted in Supplementary 
Tables 1a, 1b and 1c. For example, in Kenya's FBDGs, serving sizes were 
provided in mixed modalities, with some food groups expressed in grams 
(g) or milliliters (mL) and others in household measures (e.g., cups, 
teaspoons, a handful, etc.). Milk and dairy products were among the 
food groups showing the greatest variability (Supplementary table 1b). 
For instance, Zambia's FBDGs recommended a daily intake of one 
serving of milk and one of dairy products, corresponding to 245 g per 
serving of milk, 200 g per serving of yogurt or fermented milk, and 40 g 
per serving of aged cheese. On the other hand, Italy's FBDGs suggested a 
daily consumption of three servings of milk and yogurt (1 serving = 125 
g) and three servings of aged cheese (1 serving = 50 g) or soft cheese (1 
serving = 100 g) per week. Similarly, the recommendations for grains, 
cereals, bread, and tubers exhibited substantial variability depending on 
the staple carbohydrate sources and cultural habits (Supplementary 
Table 1a). For example, Japan's FBDGs recommended six servings of rice 
per day (1 serving = 150 g of cooked rice), while Mexico's FBDGs sug
gested a daily intake of five to six servings of corn tortillas (1 serving =
30 g) or bread. In contrast, Italy's FBDGs recommended three to four 
servings of grains or pasta daily (1 serving = 80 g of cooked pasta or 50 g 
of bread), reflecting the Mediterranean dietary tradition. Such differ
ences highlighted the influence of local food availability and cultural 

Table 1 
Screening of all the documents included according to quantitative on non- 
quantitative recommendations, divided by continent, and for income levels.

Quantitative (N 
= 35)

Semi-quantitative 
(N = 16)

Non-quantitative 
(N = 9)

<2010 N = 7 N = 2 N = 5
2011–2019 N = 17 N = 12 N = 4
>2020 N = 11 N = 2 N = 0
Europe N = 11 N = 9 N = 0
Africa N = 5 N = 2 N = 2
Asia and Middle 

East N = 12 N = 4 N = 1

North America N = 2 N = 0 N = 0
Latin America and 

Caribbean N = 5 N = 1 N = 6
High Income N = 16 N = 12 N = 2
Low income N = 3 N = 1 N = 0
Upper middle 

income N = 9 N = 3 N = 6
Lower middle 

income N = 7 N = 0 N = 1

Fig. 2. Worldwide FBDG included from the FAO repository (n = 60) are color-coded to highlight publication types: violet for quantitative, red for non-quantitative, 
and yellow for semi-quantitative. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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preferences on dietary guidelines worldwide. It should be noted that for 
some plant-based and animal-based categories, a small serving unit is 
reported. In this case, the frequency of consumption is higher, since it 
may serve as a multiplier of the unit to obtain a final serving, and then to 
indicate how many times to include it in the diet. For example, in 
Bangladesh or India the serving for grains corresponds to 30 g while the 
frequency of consumption is equal to 9–15 servings per day. Moreover, 
in the United States of America, the reference unit for meat and fish is 
reported as one ounce for both the categories, and the frequency of 
consumption corresponded to 26–31 or 8–10 ounces (oz) per week, 
respectively. This means that some of the frequencies recommended in 
these two examples could be used to create the final serving, while the 
remaining ones to calculate the number of times to consume that type of 
food during a larger timespan (e.g. a day or a week).

3.3.2. FBDGs with semi-quantitative or partial recommendations
The 16 FBDGs with partial recommendations on serving size or 

consumption frequency varied in terms of the typology of details that 
were provided. The information of these guidelines can be consulted in 
Supplementary Tables 2a, 2b and 2c. Some countries, such as South 
Africa and China, recommend food quantities as total daily amounts. In 
the FBDGs of Qatar and Belgium, quantities are provided in grams only 
for specific food groups. For instance, the Belgian guidelines recom
mend, “Eat at least 125 g of whole-grain products every day”. In the 
Bulgarian FBDGs document, servings are not quantified, thus quantities 
and consumption frequencies are provided mainly in a qualitative 
manner with quantitative recommendations limited to some food 
groups. Similarly, the Danish dietary guidelines recommend total 
quantities for certain food groups, while the French guidelines include 
frequencies (for fruit and vegetables, legumes, dairy products, and fish), 
serving quantities (only for fruit and vegetables, and nuts), and total 
intake (e.g. weekly meat consumption), focusing on moderation and 
balance rather than specific serving sizes. This mixed approach aligns 
with the French emphasis on flexibility and the cultural enjoyment of 
food while still promoting healthful choices. The German FBDGs also 
adopt a mixed approach, providing semi-quantitative recommendations. 
The German guidelines provide quantitative targets for core food groups 
such as fruits, vegetables, whole grains, dairy products, fish, and le
gumes. However, for other food groups like meat, fats, sugary foods, and 
alcohol, the recommendations are primarily qualitative, emphasizing 
moderation and healthier choices without quantitative limits. In Israel's 
FBDGs, recommended intake is provided only as the number of servings 
per day, with semi-quantitative recommendations in grams or litres 
provided only for meat (no more than 300 g per week) and water (at 
least 1.5–2 litres (L) l per day). The Norwegian guidelines provided 
single serving quantities, total intake, and both qualitative and quanti
tative consumption frequencies, while the Swedish guidelines included 
total intake and qualitative consumption frequencies. The UK guide
lines, A Quick Guide to the Government's Healthy Eating Recommendations, 
specified serving sizes and consumption frequencies, but not across all 
food groups. For instance, quantitative recommendations are not pro
vided for the “Potatoes, bread, rice, pasta, and other starchy carbohy
drates” group and the “Dairy and alternatives” group. In the Eatwell 
Guide leaflet, the only quantitative recommendations provided pertains 
to the recommended frequency of fish consumption that is “2 portions of 
sustainably sourced fish per week, one of which is oily”. South Africa 
recommends a daily consumption of 400–500 mL of milk, without dis
tinguishing between milk, fermented milk, yogurt, and their derivatives, 
although the equivalent of serving is provided. Another example is 
presented by the Belgian guidelines, which advise a daily intake range of 
250–500 mL for milk, yogurt, and dairy products without specifying the 
serving size for a single consumption occasion.

3.3.3. FBDGs with non-quantitative and partial recommendations
Nine FBDGs did not include quantitative intake recommendations, 

specifically those from Namibia, Nigeria, Fiji, Antigua and Barbuda, the 

Bahamas, Brazil, Dominica, Guyana, and Saint Lucia. Instead of definite 
serving sizes or numeric recommendations, these guidelines provided 
qualitative instructions, using general terms such as “consume every 
day,” “consume regularly,” or “reduce intake.” This qualitative 
approach provides general guidance on encouraging or limiting specific 
food groups, without prescribing exact quantities. Detailed information 
for each guideline is available in Supplementary Table 3a and 3c.

3.4. Similarities and differences among the documents

The FBDGs available in the FAO repository display considerable 
heterogeneity, providing quantitative, qualitative, combined, or partial 
dietary recommendations. Specifically, the quantitative details of 
serving sizes and consumption frequencies are not always specified 
across all countries' documents, and when included, they are sometimes 
lacking in detail. Besides the differences in the provision of recom
mendations, some guidelines exhibit inconsistencies in the recom
mended values and units of measure within the same document. For 
instance, Ghana shows inconsistencies between the serving sizes and 
consumption frequencies reported in the text and those presented in the 
tables, in South Africa, one of the first chapters dedicated to fruits and 
vegetables specifies that a single serving for adults corresponds to 80 g to 
be eaten 5 times per day; however, later in the document the individual 
daily serving of fruits and vegetables becomes 2 cups of fruit and 2½ 
cups of vegetables. Zambia's FBDGs faces a similar issue, with different 
quantification of serving of the same food group across the document. 
Concerning European countries, discrepancies were observed in Albania 
FBDGs providing servings and consumption frequencies, with variations 
and a different breakdown by age groups in different chapters of the 
same document. Moving to Saint Kitts and Nevis FBDGs that suggest a 
daily diet through a table, recommending different daily serving quan
tities in other parts of the document. For Philippines FBDGs the same 
discrepancies were present in the text and in the online version of the 
document, Saint Vincent and the Grenadines FBDGs provided a brochure 
with key elements, including the quantity corresponding to a single 
serving and consumption frequencies. However, discrepancies arise 
between this brochure and the “Facilitators Guide – Food-Based Dietary 
Guidelines of St. Vincent and the Grenadines,” as they recommend different 
daily serving quantities. Guidelines of Thailand, Oman, Finland, Ireland, 
Malta, Belize, Grenada, Jamaica, Saint Vincent and the Grenadines 
presented the servings in household units like “slice of bread”. Similar 
units are used for other foods in other countries, such as “glass of milk”, 
“slice of cheese”, “small bowl of salad”, “handful of nuts”, or “chicken 
thigh/wing”, without providing an equivalent quantity in standard units 
of measure.

3.4.1. Imaging in food-based dietary guidelines
Several FBDGs included graphical elements or images intended to 

facilitate public understanding of dietary recommendation. However, 
visual representations varied considerably across countries. In Japan's 
guidelines, for example, illustrations such as half a fish are used to 
represent a serving for the “fish and meat dishes” group, or half a 
hamburger for the “meat” group. These images lack corresponding nu
merical or weight-based specifications, resulting in vague guidance. 
Similarly, serving descriptions like “a portion of 3 centimetres” for meat 
or “a cube of cheese” in the Belize FBDGs are provided without quan
titative equivalents, limiting their practical applicability. Differences 
were also observed in the conversion of household measures into stan
dard units (e.g., grams, millilitres, or ounces), which are sometimes 
omitted or sourced from national documents outside of the FBDGs. For 
example, the U.S. uses the “Code of Federal Regulation, Title 21 101.9 – 
Subpart A" of the FDA, defining a teaspoon as 5 mL, a tablespoon as 15 
mL, a cup as 240 mL, 1 fluid ounce (fl oz) as 30 mL, and 1 oz as 28 g. 
However, discrepancies exist even within the Americas region. For 
example, Canada considers one cup to be 250 mL, in contrast to the U.S. 
240 mL standard. Moreover, many guidelines fail to clearly distinguish 
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between an ounce (oz), a unit of weight, and a fluid ounce (fl oz), a unit 
of volume, despite the potential for confusion. To mitigate such in
consistencies, in 2021 Saint Kitts and Nevis, in collaboration with the 
FAO, published a “Manual of Food Portion Quantification” (Crispim 
et al., 2021). This Manual is intended to support nutrition education 
programs by highlighting the importance of appropriate portion sizes for 
obesity control, food waste reduction, cost management, and meeting 
nutritional needs across the Caribbean. It includes 121 photos of indi
vidual foods and recipes, accompanied by household measurements (e. 
g., cups, spoons), with 85 photos taken in Saint Kitts and Nevis and 36 in 
Brazil. All images were captured using a standardized methodology. The 
Manual provides both the weight of each serving and the volume of all 
utensils used, offering a visual and quantitative reference. Nevertheless, 
this manual is not included within the FAO repository page for Saint 
Kitts and Nevis and has not been officially integrated into the country's 
food-based dietary guidelines, as it is considered a separate supporting 
tool rather than part of the core guidelines framework.

3.5. Heterogeneities in delivered recommendations: units of measure and 
serving sizes

The analysis revealed considerable variability in serving size defi
nitions across countries. These differences were associated primarily 
with: 

1. The state of the food (raw or cooked): for instance, some guidelines 
specify raw weights, as seen with plant-based foods in Bangladesh, 
pasta, porridge, and legumes in Jamaica, and fish in Malta or New 
Zealand. Conversely, other guidelines use cooked measurements, 
such as for cereals and pasta in Finland, lean meat in Belize, Canada, 
Ireland and Lebanon, and fish in Afghanistan.

2. The measurement system applied: some FBDGs use weights (e.g., 
Italy, Kenya, Malta, Spain) while others rely on household measures 
(e.g., Jamaica, Lebanon, Philippines, Saint Kitts and Nevis).

4. Discussion

The analysis of the FBDGs available through the FAO repository 
highlights a heterogeneous landscape in both document availability and 
format across different world regions. Notably, recent documents have 
shown an increase in the inclusion of quantitative recommendations, 
while non-quantitative advice on serving size and consumption fre
quencies has become less common. While 100 documents were initially 
listed, only 60 could be included after applying inclusion criteria based 
on language and target population, indicating disparities in accessibility 
and scope. Exclusion of regional frameworks such as the Food Dome 
Dietary Guidelines for Arab Countries and the Nordic Nutrition Rec
ommendations reflects an emphasis on nationally tailored guidelines 
rather than supranational approaches. This is consistent with previous 
findings suggesting that national FBDGs are generally more aligned with 
local food availability, cultural dietary practices, and policy priorities 
(Herforth et al., 2019; Salesse et al., 2024). The diversity in document 
formats, ranging from comprehensive policy reports to simplified public 
brochures, suggests significant differences in communication strategies 
and target audiences among countries. Nations such as Japan, France, 
and the United Kingdom have integrated both technical and visual ele
ments in their guidelines, providing accessible educational materials for 
the general public while maintaining detailed technical references for 
professionals. In contrast, other countries (e.g., Kenya, Italy, Brazil) 
focus on in-depth policy documents aimed primarily at policymakers or 
health professionals. Such variation in presentation, accessibility, and 
content depth indicates a lack of standardized guidance on how dietary 
recommendations should be communicated internationally. Several 
FBDGs included graphical elements or images intended to facilitate 
public understanding of dietary recommendations as widely docu
mented also by Tiboni-Oschilewski et al. (2025), but the clarity and 

precision of these visual representations varied considerably across 
countries. Similar observations have been made by Hughes, Pearson, 
and Grafenauer (2022), who reported substantial diversity in the 
structure and dissemination strategies of national FBDGs across regions. 
This heterogeneity has implications for comparability and imple
mentation. Countries with both detailed and simplified formats may 
achieve broader public reach and understanding, while those relying 
solely on technical documentation may face challenges in effectively 
conveying dietary recommendations to the general population. 
Furthermore, the coexistence of multiple document types within the 
same country (e.g., technical reports and public brochures) may 
enhance accessibility but could also create discrepancies or confusion if 
messages are not aligned. Overall, the findings highlight the need for 
international coordination in defining minimum standards for FBDG 
format and presentation. Furthermore, implementation activities should 
focus on allocating funding to establish the dissemination of the 
different types of documents produced, as only some FBDGs have 
included this kind of operations (Wijesinha-Bettoni et al., 2021; Yoong 
et al., 2023). These actions will ensure accessibility, cultural relevance, 
and consistency of public health messaging across nations.

The observed heterogeneity in serving size definitions underscores 
the influence of cultural, methodological, and measurement factors on 
national dietary guidelines. Differences in whether foods are weighed 
raw or cooked, or expressed in grams versus household measures, make 
direct comparison across FBDGs challenging. Cultural context plays a 
key role: in some countries, a particular food might be considered a main 
dish, leading to a larger serving size. In contrast, the same food may be 
classified as a side dish in other countries, resulting in a smaller rec
ommended unit serving. Or in other cases, smaller unit servings are used 
due to different strategies to set up recommendations. In these cases, 
reporting small serving sizes means that these units should be combined 
to understand the quantity to be consumed in one final serving for an 
eating occasion, making it more difficult for people to understand the 
recommendations, which should be accessible to their end users. This 
variability in cultural classification and differences in serving sizes 
across food groups was also reported by Carruba et al. (2023) who 
analyzed dietary guidelines from 24 European and 10 non-EU countries 
and included Cyprus and the Czech Republic, which were not examined 
in the present study. One of the findings of the cited paper was related to 
the observation that serving sizes for foods like pasta and potatoes 
fluctuate across European nations based on local traditions. (Carruba 
et al., 2023). Some staple foods, however, exhibit more consistency in 
serving size across countries, as also observed in similar works, 
(Comerford et al., 2021) with minor variations. For instance, a single 
serving of milk is generally agreed to be between 200 mL and 250 mL, 
although smaller amounts are specified in certain countries, such as 
Bangladesh and France (150 mL), Italy (125 mL), and Japan, Jamaica, 
Saint Kitts and Nevis, and Saint Vincent and the Grenadines (120 mL, 
FDA conversion). For eggs, most countries agree on a single serving as 1 
or 2 eggs, but the frequency recommended vary widely, from daily 
consumption (e.g., Turkey, Seychelles, Sri Lanka, and Bulgaria) to 2–4 
servings weekly (e.g., USA, Malta, Italy, India, Greece, and Spain). 
Quantifying serving sizes in nutritional guidelines plays a crucial role in 
promoting healthy eating behaviours and preventing chronic diseases. 
Clear and standardized serving sizes help individuals better understand 
serving control, align their food intake with dietary recommendations, 
and avoid an unbalanced food intake both in terms of overeating and 
insufficient assumption leading to different forms of malnutrition (Liu, 
Allman-Farinelli, & Rangan, 2024). Quantified serving sizes provide 
tangible benchmarks for people, enabling them to translate theoretical 
dietary recommendations into practical daily choices. The examined 
policy documents agreed that a balanced diet should include foods from 
all groups in appropriate servings coherently with the recommended 
consumption frequencies, and that FBDGs should provide this guidance. 
However, many national dietary guidelines do not comprehensively 
address serving sizes and consumption frequencies. Even when these 
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aspects are included, the guidelines often lack clarity and practical 
advice for implementation resulting in a low adherence to recommen
dation. Some recent studies show low or declining adherence to national 
dietary recommendations at the population level. For example, recent 
Italian data indicate that large proportions of adults fail to meet rec
ommendations for key food groups such as fruit, vegetables, and eggs, 
while exceeding recommended intakes of sweets and alcoholic bever
ages (Iacoponi, Cardamone, Di Nucci, Agrimi, & Silano, 2025; Lotti 
et al., 2024). In this context, a monitoring system across countries using 
indicators that measure the adherence to FBDGs should be encouraged 
to identify space for improvements and to develop more tailored rec
ommendations. Moreover, strengthening dietary policies with a greater 
emphasis on serving sizes and frequency recommendations could 
improve public understanding of balanced dietary composition. 
Although dietary guidelines do not explicitly categorize foods as “good” 
or “bad”, there is a widespread tendency in society to define foods in 
such terms. Therefore, guidelines should highlight the importance of 
appropriate quantities and consumption frequencies, helping in
dividuals obtain essential nutrients without excluding specific foods or 
food groups. Globally, the lack of harmonization in serving size defini
tions creates confusion and limits the comparability of dietary data. 
Efforts to standardize these measures could improve public under
standing and policy effectiveness, particularly in multicultural and in
ternational contexts. Serving size quantification often varies 
significantly across guidelines, reflecting cultural and dietary differ
ences. Future research should focus on harmonizing these recommen
dations at least at regional level while ensuring they remain culturally 
relevant and scientifically accurate. For example, the harmonization 
system proposed by Eldridge and colleagues for label serving sizes, could 
be explored and applied also to the servings recommended in the FBDGs 
(Eldridge et al., 2025). Variations in the recommended serving size and 
consumption frequencies can also be linked to the method of their 
derivation. It is envisaged to develop common regional benchmarks for 
serving sizes based on average serving sizes consumed within the macro- 
region, leveraging existing dietary surveys e.g. The European Food 
Safety Authority Comprehensive European Food Consumption Database 
(https://data.europa.eu/data/datasets/the-efsa-comprehensive-euro 
pean-food-consumption-database?locale=en), and other large-scale di
etary intake studies agreed-upon food categories, ensuring consistency 
across countries while allowing for minor adjustments to local diets.

This heterogeneity is particularly relevant in terms of labelling. Ac
cording to Gibney et al., (Gibney, Forde, Mullally, & Gibney, 2019) a 
central feature of nutrition labelling is the reference weight or equiva
lent used on the label with data on the nutrition content of a packaged 
food that can be expressed as serving size (in g or mL) or 100 g/mL. 
Consumers tend to favour nutrient information on food labels when it is 
displayed based on serving size rather than per 100 g/mL (Kliemann 
et al., 2018). However, the definition of serving size should not be left to 
the private sector with the risk that food companies define their own 
serving sizes on labels, with a serving that does not reflect the actual 
quantities typically consumed by people and increase the disorientation 
of consumers. For these reasons there is a need for transnational regional 
organizations (e.g., EFSA, WHO, FAO, etc.) to establish clear guidance 
on serving sizes to ensure the information provided to consumers is 
reliable and supports informed and health-conscious choices. Nonethe
less, the serving size harmonization process needs a large collaboration 
engaging food industry stakeholders, public health organizations and 
consumer groups to ensure alignment and practical implementation of 
harmonized serving size and frequency of the recommendations. As 
stated by Salesse et al., (Salesse et al., 2024) there is also a problem of 
terminology with the terms “portion” and “servings” used as synonyms 
in several languages that create further confusion compromising an 
efficient delivery of the guidance to populations. The incongruence be
tween the two terms underscores the universal importance of dis
tinguishing between personal eating habits (portions) and dietary 
recommendations (servings) for achieving an optimal diet.

Dietary guidelines are essential public health tools for education and 
information, covering both prevention and environmental sustainabil
ity. However, the environmental aspect is often underestimated in cur
rent guidelines as we previously observed. (Martini et al., 2021). Given 
the variability and heterogeneity in the provided recommendations, 
there is a clear need to harmonize serving size and consumption fre
quency recommendations at least at the macro-regional level and this 
process requires collaboration, data-driven decision-making, and cul
tural sensitivity. By implementing these strategies, countries can 
develop consistent, practical, and impactful guidelines that improve 
dietary behaviours and public health outcomes. The quantification of 
serving sizes in nutritional guidelines is essential for promoting healthy 
dietary behaviours and reducing the risk of diet-related chronic diseases. 
Clear and standardized serving sizes help consumers interpret nutri
tional information effectively, enabling them to make informed choices 
and maintain balanced diets. They also facilitate better serving control, 
which is crucial in addressing global issues such as obesity and over
nutrition (Rolls, 2014).

5. Conclusions

In conclusion, standardizing serving size quantification is crucial for 
clear and accessible dietary guidelines. Future research should focus on 
harmonizing these recommendations while ensuring cultural relevance 
and scientific accuracy. This should also include more explicit consid
eration of factors, such as sensory perception of portion sizes and cul
tural eating behaviours, which are central to how individuals interpret 
and apply serving size guidance. This may involve developing educa
tional resources and enhancing graphical elements in guidelines to 
improve public understanding and adherence to healthy eating patterns. 
Standardized serving sizes also promote consistency across food labels, 
reduce confusion, and facilitate global health policy comparisons. To be 
effective, they must reflect actual consumption patterns and traditions, 
and involve collaboration among public health organizations, govern
ments, and industry stakeholders. Finally, it is essential to systematically 
monitor and follow up on updates to national food-based dietary 
guidelines to ensure that serving size recommendations remain current, 
evidence-based, and aligned with evolving nutritional science and 
population health needs.
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