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Abstract

Food and nutrition education is globally recognized as the most efficient tool for reduc-
ing the risks of non-communicable diseases (NCDs). For decades, different nutrition 
labelling formats found on the back of food packages have been used as educational 
tools to provide information on amounts of nutrients for preventing both under- and 
over-nutrition. However, these traditional panels have proven to be ineffective for con-
sumer education due to their complexity. Other systems, so-called ‘Simplified Nutrition 
Labelling’, which are normally shown on the front of a food package, were then intro-
duced as ‘Front-of-Pack, FOP’ labelling. These labelling panels normally contain only the 
nutrients that relate to NCDs and that should be limited for consumption. At least four 
types of FOP nutrition labelling panels exist, namely, nutrient specific, summary indica-
tor, food group information and hybrids. These panels using different patterns provide 
consumers with three types of information: non-evaluative, evaluative or interpretative 
and conclusive. In this chapter, the advantages and disadvantages of different types of 
nutrition labelling are discussed, especially their roles in reducing the risk of obesity-
related NCDs in a population.

Keywords: nutrition labelling, front-of-pack, non-communicable diseases, nutrition 
education, nutrition in transition
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1. Introduction

Currently, nutrition in transition can be found globally even in most developing countries. 
Declining under-nutrition is occurring in parallel with increases in over-nutrition, obesity and 
non-communicable diseases (NCDs). A double burden of malnutrition is now affecting the 
world population’s quality of life.

For decades, nutrition education has been recognized as a preventive strategy for the sustain-
able reduction of both under- and over-nutrition. International organizations have developed 
guidelines for healthy eating that countries have adopted for preparing more practical food-
based dietary guidelines (FBDGs). More simplified FBDGs were later developed in different 
graphical designs according to national cultures and eating contexts. These FBDGs have been 
modified periodically by including additional factors other than foods that affect the nutrition 
and health statuses of population.

Industrially-produced foods are the other important sources of nutrients for people especially 
in more developed countries. An attempt in using industrial food products as an education 
tool for populations exists in terms of nutrition labelling, which indicates the amounts of cer-
tain selected nutrients on food package.

The traditional nutrition labelling panel, which contains amounts of nutrients that reduce 
risks of under- and over-nutrition, has been mandated in many countries. Data on these 
traditional nutrition labelling panels are normally tabulated and located on the back 
of food package or so called ‘Back of Pack, BOP’ nutrition labelling panel. After several 
years of implementation, the traditional BOP nutrition labelling panels were found to be 
inefficient tools for educating consumers, due to such causes as their hidden location on 
shelves, complicated information and unattractive design. Consumers generally did not use 
the panel, and it did not attract industries to reformulate their recipes towards healthier 
nutrient profiles. A more effective nutrition educational tool is now needed as the prob-
lems of overweight, obesity and non-communicable diseases have become serious nutrition 
issues worldwide, especially among the people of low socio-economic classes and with less 
education.

A simplified nutrition label in graphic format was introduced in the 1960s intentionally to 
conquer over-nutrition, and later more designs and types were widely developed. Among 
these differences, the common agreement was on the nutrients used for criteria develop-
ment, which were basically related to non-communicable diseases, for example fat, sodium 
and sugar. In addition, this simplified nutrition labelling panel was located on the front of 
food package or so called ‘Front-of-Pack, FOP’ nutrition labelling panel. These panels of dif-
ferent types and different degrees of informativeness have been recognized differently by 
different groups of stakeholders within the food system. Most FOP nutrition labelling panels 
are still implemented on a voluntary basis. In this chapter, the logic behind the development 
of traditional and simplified nutrition labelling panels are discussed as well as their uses in 
many countries.
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2. Global nutrition in transition

For decades in many parts of the world, protein energy malnutrition (PEM) and micro-nutri-
ent deficiencies have been significant health burdens. Consequently, tremendous investments 
have been made in programs to alleviate these under-nutrition issues. However, most malnu-
trition scenarios arise not just from a lack of sufficient, adequately nutritious and safe food. A 
host of other interacting processes also play a role, for example healthcare, education, sanita-
tion and hygiene, agriculture, trade, access to resources, women empowerment and more [1]. 
Consequently, a multidisciplinary approach involving different stakeholders, such as public 
health, agriculture, education and local authorities, must be implemented with the involve-
ment of communities. The applied knowledge of these stakeholders as well as strong contri-
butions and the cooperation of communities are important requirements for the production 
and consumption of nutritious and safe foods. For example, improvements in human quality 
of life, via efficient sanitation and nutrition programs, can successfully reduce morbidity and 
mortality due to nutrient deficiencies and communicable diseases. Over the past four decades, 
this multidisciplinary approach has been tested and implemented on a large scale in several 
developing countries. Thailand is one such success story where PEM among under-5 year 
old children was drastically reduced after 20 years of implementing this approach (Figure 1).

Figure 1. The World Food Summit Goal in reducing underweight problem in school children, the current situation 
of most countries and the Thailand’s experience. Source: Ending malnutrition by 2020: an agenda for change in the 
millennium. Final Report to the ACC/SCN by the Commission on the nutrition challenges of the twenty-first century.

Nutrition Labelling: Educational Tool for Reducing Risks of Obesity-Related Non-communicable Diseases
http://dx.doi.org/10.5772/65728

191



Among many supporting factors, food and nutrition education is one of the keys to success. 
As information is modified and simplified to fit community contexts, understandable mes-
sages and practical guidance can be passed to consumers. In the case of Thailand, the mes-
sengers were village health volunteers—at a ratio of 1 volunteer per 10 households—who 
distributed important nutrition information all over the country. Effective communication 
proved to be a powerful tool for altering consumer behaviours in the food system.

It must be recognized, however, that economic development is also a significant factor for suc-
cess in solving a country’s under-nutrition challenges. It can allow a country to invest more in 
nutrition and increase people’s access to nutritious and safe foods. Under-nutrition problems 
in many countries have shown improvement as national economies have grown in strength 
(Figure 2). As a consequence of economic development, potentially more nutritious, safe and 
energy-rich foods can be available, affordable and accessible by people of varying socio-eco-
nomic statuses. Economic development and industrialization provide more food choices in 
marketplaces, which have changed food environments in many countries.

The roles of food industries nowadays have also become more significant in the daily diets of 
the world’s populations, and not always for the better. Globalization and modernization have 
drastically changed people’s lifestyles in developing countries that formerly had a more bal-
anced way of living. Traditional and imported energy-rich foods can be easily accessed in fresh 
markets, convenience stores, supermarkets, food vendors, local restaurants and multinational 
franchise restaurants due to better logistics, more modern and economical  agricultural and 

Figure 2. World situation on protein energy malnutrition (PEM) problem. Source: http://www.fao.org/hunger/
key-messages/en/.
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industrial production technologies and free trade agreements. Unfortunately, though, mes-
sages from food businesses can, in part, be based on fact, but they can also contain misleading 
information. Deceptive food advertisements and sales promotions can create an unhealthy 
food environment for consumers by promoting the excessive consumption of energy-, sugar-, 
saturated fat- and sodium-rich foods. In such an environment, physically easy or sedentary 
lifestyles, which result in low physical activity and less energy expenditure in everyday life, 
promote unbalanced nutrition. A mentally stressful lifestyle, furthermore, can cause a nega-
tive impact on non-communicable diseases.

Allied, often well-meaning, government health programs can also affect a population’s nutri-
tional status. For example, successful family planning programs have led to very low popu-
lation fertility rates in many countries (lower than 2.1). Due to lower birth rates as well as 
better public health care, these countries have steadily seen a decline in working age people 
and a growing elderly population (Figure 3). As the ratio of elderly people increases, these 
countries are faced with an ageing society with the expectation that a longer life will also be 
a healthy life. However, non-communicable diseases often come to the forefront, since they 
are found more often in older age population groups who are physiologically prone to the 
diseases, especially among overweight and obese individuals. Changes in food availability, 
lifestyle and population profiles, therefore, can exacerbate expanding problems of NCDs. The 
increase in NCDs in developing countries—where under-nutrition used to be the main nutri-
tion problem but has improved—can partly be explained by using Barker’s theory, as well. 
Some persons found within a population affected by NCDs were born malnourished and 
were low-birth-weight newborns. Their bodies adapted to an environment that was chroni-
cally short of food. In adulthood and living in a more affluent environment, they become 
more prone to metabolic disorders, such as obesity and type II diabetes [2].

Figure 3. The trend of the ratio (%) of the population aged 65 and over to the working-age population (aged 15–64) 
through the year 2050. Source: http://www.asiapathways-adbi.org/2015/02/why-do-we-need-financial-education-in-asia/.
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While under-nutrition in the form of PEM and micro-nutrient deficiencies remains unsolved 
in many developing countries, unfortunately the challenge of over-nutrition has also rapidly 
emerged, thus presenting the world with a double-burden in terms of malnutrition. Incidences 
of overweight, obesity and diet-related NCDs, which were mainly found in more affluent 
developed countries, are now growing in many developing countries at an alarming rate. 
The worldwide prevalence of obesity more than doubled between 1980 and 2014. Globally, 
NCDs are now the leading causes of death. Cardiovascular diseases, diabetes, cancer and 
chronic respiratory diseases caused up to 68% of deaths in 2012 [3]. Almost three-quarters of 
all NCD deaths occur in low- and middle-income countries [4]. Four major risk factors have 
been primarily responsible for the rise in NCDs are tobacco use, physical inactivity, alcohol 
use and unhealthy diets [5]. The rapid rise in NCDs is predicted to impede poverty reduction 
in low-income countries, particularly by increasing household costs associated with health 
care. Vulnerable and socially disadvantaged people become ill and die sooner than people of 
higher socio-economic status, since they are at higher risk of being exposed to harmful prod-
ucts, such as tobacco or unhealthy food, and have limited access to health services. To lessen 
the impact of NCDs on individuals and society, a comprehensive approach is needed that 
requires all sectors, including health, finance, foreign affairs, education, agriculture, planning 
and others, to work together to reduce the risks associated with NCDs, as well as promote 
interventions to prevent and control them. A global action plan for the prevention and control 
of NCDs 2013–2020 was initiated by WHO and member states. This plan aims to reduce the 
number of premature deaths from NCDs by 25% by 2025 [6].

Malnutrition, in every form, presents significant threats to human health. Today the world 
faces a double burden of malnutrition that includes both under-nutrition and over-nutrition, 
especially in developing countries (Table 1). Hunger and inadequate nutrition contribute to 
early deaths among mothers, infants and young children, and impaired physical and brain 
development in young children. Meanwhile, growing rates of overweight and obesity are 
linked to a rise in life-threatening chronic diseases (e.g. hypertension, stroke, cardiovascular 
disease, diabetes, cancer) that are difficult to treat in places with limited resources and already 
overburdened health systems. Nutrition problems that emerge in either direction impair indi-
vidual productivity, which slow down national growth. The cost of malnutrition is approxi-
mately 3.5 trillion USD per year [7].

3. Guideline for healthy eating

3.1. Balanced diet

Consuming a healthy diet throughout life is one key for maintaining strength and good 
health. Eating a wide variety of foods in the right proportions can achieve and maintain 
healthy body weight and prevent malnutrition of all forms as well as a range of NCDs. Foods 
from nature provide both nutrients and non-nutrients that benefit human health. The basic 
elements, or nutritional requirements, for a healthy diet must include the right amounts of 
energy, protein, fat, carbohydrates, vitamins, minerals and water for the body. These require-
ments, in fact, differ for different individuals and at different life stages. However, sets of 
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nutrient requirements have been established for general populations living in many coun-
tries. These sets go by different names, such as Dietary Reference Intake (DRI) in the United 
States and Canada, Dietary Reference Values (DRV) in the United Kingdom, etc. The human 
body needs different nutrients for different functions in differing amounts. Carbohydrate, fat 
and protein—known as ‘macronutrients’—are required in much larger amounts than miner-
als and vitamins that are called ‘micro-nutrients’. In addition, the human body’s physiologi-
cal function is also regulated by non-nutrient substances that are found naturally in food. 
Consequently, the term ‘balanced diet’ must contain the right amounts of the right kinds of 
nutrients and non-nutrients. Nutrient and non-nutrient requirements for a healthy diet are, 
in fact, quite individualized, since they relate to genetics, age, gender, physical activity and 
health status of an individual.

3.2. Food-based dietary guidelines

Information contained in the FAO/WHO recommendations on energy, protein and nutrient 
requirements is quite abstract and difficult for consumers to understand. Consequently, a 
simplified message was developed in terms of Food-Based Dietary Guidelines (FBDG) by 
transforming nutrients into food groups for better understanding. In the Cyprus meeting in 
1995, FAO and WHO in collaboration with experts developed eating guidelines for healthy 
lifestyles for preventing under-nutrition, over-nutrition and unsafe food consumption [8]. 
These guidelines serve as principles for countries to adopt and adapt as their own guidelines. 
Upon implementation, a guideline can be periodically revised in line with current scientific 
evidence. Over 100 countries worldwide have developed their own FBDGs that are suitable 
for their own nutrition situations, food availability, culinary cultures and eating habits. From 
the simplified message, FBDGs have been developed into more consumer-friendly formats, 
especially in terms of graphic design. Examples of graphical FBDGs from different coun-
tries are shown in Figure 4. Many of the designs are specific to the cultures of implement-
ing countries. In addition, a design can also be modified if it proves to be an ineffective tool 
for consumer education, especially for preventing NCDs. For example, the USA’s graphical 

Under-nutrition Over-nutrition

- About 104 million children under age 5 worldwide (2010) are 
underweight and 171 million stunting
- More than one-third of preschool-age children globally are 
Vitamin A deficient

- About 1.5 billion people are overweight worldwide, 
of whom 500 million are obese (2008)
- About 43 million children under age 5 were 
overweight in 2010

- Maternal under-nutrition, leads to poor foetal development 
and higher risk of pregnancy complications
- 13 million children are born with low birth weight or 
prematurely due to maternal under-nutrition and other factors

- Growing rates of maternal overweight are leading to 
higher risks of pregnancy complications and heavier 
birth weight and obesity in children

- Maternal and child under-nutrition account for more than 10% 
of the global burden of disease
- Under-nutrition contributes to about one-third of all child 
deaths

- At least 2.6 million people die each year as a result of 
being overweight or obese

Source: WHO Nutrition Challenges 2014, http://www.who.int/nutrition/challenges/en/August 12, 2016.

Table 1. Impacts from double burden malnutrition in the world as quoted by World Health Organization in 2010.
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FBDG was changed from a pyramid pattern into a plate pattern (Figure 5). In addition, many 
countries later included exercise in their graphical FBDGs, since food alone cannot lead to a 
healthy life. Messages on the graphical FBDGs of every country are similarly shown as food 
groups, not nutrients, which general consumers can more easily understand.

3.3. Nutrient reference values for nutrition labelling

In 1941, the Food and Nutrition Board first developed a set of recommended nutrient require-
ments known as recommended dietary allowances or RDAs. These allowances were meant 
to provide ‘nutrients beyond enough’ for civilians and military personnel, since the values 
included a ‘margin of safety’ [9]. The established values for a nutrient can be different for 
different requirements due to age and gender. These RDAs were subsequently revised every 
5–10 years until 1997 when dietary reference intake (DRI) was introduced in order to broaden 
the existing RDA system. The DRI consisted of a set of four reference values: (i) estimated 
average requirements (EARs) wherein the average nutrient intake satisfies the needs of 50% 

Figure 4. Examples of graphical FBDGs implemented in different countries. Source: http://www.fao.org/nutrition/
nutrition-education/food-dietary-guidelines/en/.
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of healthy individuals, (ii) recommended dietary requirements (RDA) or nutrient amounts 
sufficient to meet the requirements of 97.5% of a population, (iii) adequate intake (AI) or the 
approximate value determined from observations or experiments on nutrient intake from a 
group or groups of healthy people (where there was no established RDA) and (iv) tolerable 
upper intake (UL) or the highest level of nutrient intake that is considered to be safe and 
causes no side effects in most people [10]. Since these sets of values were developed for spe-
cific purposes, they could be adopted directly for use as references among general consumers.

In 1985, CODEX grouped nutrients into a single set and established their reference values 
known as ‘nutrient reference values-requirements (NRVs-R)’ to be used for individuals aged 
older than 36 months as shown in Table 2 [11]. Most of the NRVs-R values are similar to 
those listed in the RDA. The CODEX values are meant to be used as references in preparing 
nutrition labels for consumer education. It is expected that a consumer can decide the appro-
priateness of a food for his/her health by considering what percentage of a nutrient’s daily 
requirement (%NRVs) can he/she obtain from eating a portion of a food. Percentage NRVs is 
meant to help consumers in making correct food choices for their health. Other than the term 
NRVs-R as defined by CODEX, other terminologies have been developed, such as daily value 
(DV) used by the U.S. Food and Drug Administration (USFDA) for their Nutrition Fact Panel 
(NFP). Moreover, nutrient reference values–non-communicable disease (NRVs-NCD) has also 
been specifically established by CODEX for consumer education in order to educate the risks 
of NCDs.

3.4. Nutrients related to the risks of NCDs

To prevent diet-related NCDs, WHO recommended healthy populations to limit their intake 
of saturated fat, trans fat, cholesterol, sugar, sodium and total energy, while ensuring ade-
quate intakes of carbohydrate, protein and dietary fibre [12, 13]. Nutrient intake goals for 
preventing NCDS are shown in Table 3. Similarly, the FBDGs of most countries recommend 
limiting the consumption of fat, sugar or salt, as well as foods and beverages high in energy. 
For fat, concern is placed on not only the quantity but also the quality of fat consumed, espe-
cially saturated fats and trans fat. In addition, and based on convincing evidence, CODEX 

Figure 5. Series of changes in USA’s graphical FBDGs. Source: http://www.cnpp.usda.gov.
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established NRVs-NCD that recommended limiting saturated fat and sodium—two main 
nutrients for lowering risks of NCDs—to not higher than 20 g and 2000 mg/day, respectively 
[11]. Trans fat is classified as the worst quality fat with recommended consumption at less 
than 1% of total energy. Trans fat increases blood low-density lipoprotein (bad) cholesterol 
as well as decreases high-density lipoprotein (good) cholesterol. The USFDA stated that par-
tially hydrogenated oils (PHOs) are the primary dietary source of artificial trans fat in pro-
cessed foods and must not be classified as ‘generally recognized as safe’ or GRAS for use in 
human food [14]. In contrast, increased intake of fruits, vegetables, whole grains and nuts is 

Nutrients Values of NRV-R

Vitamins

Vitamin A (µg) 800*

Vitamin D (µg) 5**

Vitamin C (µg) 60

Vitamin K (µg) 60

Thiamin (mg) 1.2

Riboflavin (mg) 1.2

Niacin (mg NE) 15**

Vitamin B6 (mg) 1.3

Folate (µ DFE) 400

Folic acid (µg) 200

Vitamin B12 ((µg) 2.4

Pantothenate (mg) 5

Biotin (µg) 30

Minerals

Calcium (mg) 1000

Magnesium (mg) 300

Iron (mg) 14

Zinc (mg) 15

Iodine (µg) 150**

Copper Value to be established

Selenium Value to be established

Protein 50

* For the declaration of β-carotene (provitamin A) the following conversion factor should be used: 1 µg retinol = 6 µg 
β-carotene.

**Nutrient reference values for vitamin D, niacin and iodine may not be applicable for countries where national nutrition 
policies or local conditions provide sufficient allowance to ensure that individual requirements are satisfied.

Table 2. A set of numerical values of nutrient requirements (NRV-R) that are based on scientific data for purposes of 
nutrition labelling and relevant claims.
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recommended by all organizations for preventing NCDs. An average intake of a minimum 
of 400 g of fruits and vegetables per day, or five servings, is recommended for preventing the 
risks of NCDs, such as heart disease, cancer, diabetes and obesity [13]. Eating a variety of veg-
etables and fruits clearly ensures an adequate intake of potassium and most micro-nutrients, 

Dietary factor 1989 WHO study group 

recommendations

2002 Joint WHO/FAO 

expert consultation 

recommendations (CODEX)

Rationale for Joint WHO/

FAO expert consultation 

recommendations

Total fat 15–30% 15–30% Obesity/CVD/diabetes

Saturated fatty acids (SFAs) 0–10% <10% Diabetes/CVD

Polyunsaturated fatty acids 
(PUFAs)

3–7% 6–10% CVD

 n-6 PUFAs 55–75% 5–8% CVD

 n-3 PUFAs 0–10% 1–2% CVD

 Trans fatty acids <1% CVD

 Monounsaturated fatty 
acids (MUFAs)

By differencea

Total carbohydrate 55–75% 55–75%b

 Free sugarsc 0–10% <10% Obesity/dental diseases

 Complex carbohydrate 50–70% No recommendation

Protein 10–15% 10–15%d

Cholesterol 0–300 mg <300 mg/d CVD

Sodium chloride (sodium)e <6 g/d <5 g/d (<2 g/d)

Fruits and vegetables ≥ 400 g/d ≥400 g/d CVD/cancer

Pulses, nuts and seeds ≥ 30g/d (as part of the 400 g 
of fruit and vegetables)

Total dietary fibre 27–40 g/d From foodf Obesity/diabetes/

Non-starch polysaccharides 
(NSP)

16–24 g/d From foodf CVD/cancer

Notes: aThis is calculated as total fat – (SFAs + PUFAs + trans fatty acids).
bThe percentage of total energy available after taking into account that consumed as protein and fat, hence the wide range.
cThe term ‘free sugars’ refers to all monosaccharides and disaccharides added to foods by the manufacturer, cook or 

consumer, plus sugar naturally present in honey, syrups and fruit juices.
dThe suggested range should be seen in the light of the Joint WHO/FAO/Consultation on Protein and Amino Acid 

Requirements in Human Nutrition, held in Geneva from 9 to 16 April 2002.
eSalt should be iodized appropriately. The need to adjust salt iodization, depending on observed sodium intake and 

surveillance of iodine status of the population, should be recognized.
fWholegrain cereals, fruits and vegetables are the preferred sources of NSP. The recommended intake of fruits and 

vegetables and consumption of wholegrain foods is likely to provide >20 g per day of NSP (>25 g per day of total 
dietary fibre).

*Adapted from Diet, nutrition and the prevention of chronic diseases. Report of a joint WHO/FAO expert consultation 
(WHO Technical Report Series 916) [13].

Table 3. Recommendations for nutrient intakes in population by WHO and CODEX* (% of total energy, unless otherwise 
stated).
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dietary fibre and a host of essential non-nutrient substances. The consumption of fruits and 
vegetables can replace foods high in saturated fats, sugar or salt.

Balanced eating at all life stage, beginning with conception, is crucial for preventing chronic 
diseases. Over the last two decades, growing evidence has shown that in utero, infant and 
young child under-nutrition are directly linked to vulnerability to adult NCDs [2, 15]. 
Consequently, public health and nutrition interventions during the first 1000 days of life, or 
from conception to 2 years of age, are encouraged.

It is globally accepted that deaths related to NCDs can be partly reduced by investments to 
promote healthy diets following WHO’s recommended eating pattern among populations. 
Appropriate information via food and nutrition labelling, as well as restrictions on the mar-
keting of unhealthy foods, are major interventions to promote healthy diets [16] (Figure 6).

4. Nutrition labelling

Consumer education is an efficient tool for addressing malnutrition challenges. However, it 
must use effective messages, delivered by effective media and under the right environment. 
Nutrition labelling on packaged foods is widely used as an educational tool to provide con-
sumers with nutrition information about specific food products. It is intentionally used as 

Figure 6. From healthy eating recommendations to different interventions for consumer education.
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a tool for enabling general consumers to select foods that are appropriate for their health. 
Ideally, nutritionally educated consumers should be the demand for creating a healthy-food 
environment. Moreover, nutrition labelling is also used as a marketing tool for the food 
industry in terms of product reformulation and market expansion of packaged food products 
around the world [11, 17].

According to the CODEX Guidelines on Nutrition Labelling (CAC/GL 2-1985), the nutrient 
declaration should be mandated for all pre-packaged foods if nutrition or health claims are 
made. Two formats exist for the nutrition labelling panel, namely, a traditional format and a 
graphical format [17]. Nutrition labels using the traditional format are normally located on 
the back side of food packages, while graphical format panels use a simplified format and are 
located on the front side of a food package.

4.1. Traditional format nutrition labelling

The traditional format normally reports factual information about the nutrients found in a food 
item. The patterns/panels and nutrients included vary among countries or regions depend-
ing upon priority nutrition issues. A basic panel contains a nutrient declaration and supple-
mentary information. For the nutrient declaration, essential key elements include amounts of 
energy, protein, carbohydrates, sugars, fat, saturated fat and sodium, as well as vitamins and 
minerals. Under certain circumstances, a nutrient may be declared differently. For example, 
most nutrition panels identify sodium (in milligrams) as a nutrient, except in the EU nutrition 
labelling panel that identifies it as a food item in terms of ‘salt in grams’. Surprisingly, the 
explanation for this difference is for the same purpose, which is to avoid consumer confusion 
and for their better understanding. In fact, in the CODEX Guidelines on Nutrition Labelling, 
national authorities can choose to use the term ‘salt’ instead of the term ‘sodium’. This issue 
highlights an interesting challenge for national authorities in developing educational strate-
gies for public awareness, especially in how to understand and use nutritional labelling most 
effectively (Figure 7). Furthermore, the energy value and nutrient amounts can be expressed 
based on different reference units, i.e. per 100 g or 100 mL or per serving or per package, with 
percentages of nutrient reference values, particularly for vitamins and minerals. This situa-
tion might be due to different logics used during panel development. In fact, different refer-
ence units provide consumers with different views of information and usefulness. A reference 
unit of per 100 g or 100 ml compares nutritional properties between food products of the same 
category; whereas, a reference unit of per serving or per package is intended to inform con-
sumers about the amounts of energy and nutrients obtained in one eating.

Some nutrition panels also contain information on the percentage that a certain amount of a 
consumed nutrient can fulfil in terms of daily requirements. Simply put for consumers, ‘what 
percent of my daily requirements does this nutrient fulfil if consumed in a specific amount, 
recommended serving, or serving size?’ This information is shown as percent nutrient refer-
ence values (%NRVs) or percent daily intake (%DI). Unfortunately, this information does not 
always appear in every panel format even though it is a useful guide for consumers.

Supplementary information located below the nutrition fact information usually consists of 
certain reference numbers on daily requirements of the nutrients which have been used for 
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evaluating the percent contribution to needs of those nutrients. This supplementary informa-
tion is optional under the CODEX and can be included if it can provide consumers with better 
information [11]. Recently, the US has changed its traditional nutrition labelling panel format 
to remove certain complicated information in the nutrient list [18] (Figure 8).

Nutrition labelling is regulated differently in different countries in terms of being mandatory 
or voluntary. Due to increasing concerns about overweight, obesity and NCDs, many coun-
tries are making nutrition labelling mandatory for all packaged food items. This stance is in 
line with the most current CODEX amendment to the Guidelines on Nutrition Labelling. This 
amendment recommends that nutrient declaration should be mandatory for all pre-packaged 

Figure 7. Examples of nutrition labelling panels.
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foods, although nutrition or health claims are not made [11, 19]. Such implementation can be 
found in the United States, Canada, Australia and New Zealand, amongst other countries, 
where all pre-packaged foods, except for some certain food items, are mandated for nutri-
tion labelling. Under regulation (EU) No. 1169/2011 of the European Parliament and of the 
Council of 25 October 2011, nutrition labelling will be mandatory for all pre-packaged foods 
in European Union (EU) countries from December 13, 2016. In ASEAN countries, nutrition 
labelling is still voluntary unless a nutrition or health claim is made.

Traditional nutrition labelling panels are not effective nutrition education tools for general 
consumers, because consumers rarely use them to make informed food choices [20]. Cowburn 
and Stockley conducted a systematic review on consumer understanding and use of nutrition 
labelling. Their research showed that while a high number of consumers read nutrition label 
panels, in reality the effect of the panels on their food choice decisions was low. In particular, 
food panels that were more complex in terms of format hindered consumer understanding, 
interpretation and use of the panels [20]. Similarly, Hammond and co-workers conducted a 
systematic review of nutrition labels on packaged foods in seven developed and develop-

Figure 8. Comparison between original and new nutrition facts label of the United states Source:http://www.fda.gov/
Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/LabelingNutrition/ucm385663.htm.
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ing countries. They highlighted that while overall prevalence of nutrition label use amongst 
the general population in each country was generally high, it still varied across subgroups. 
However, in terms of understanding, many consumers had difficulty in interpreting the quan-
titative information due to reading frequency, level of education, nutrition knowledge and 
health status. Moreover, graphical formats were preferred, such as healthy symbols on front-
of-pack (FOP) labels. Nevertheless, both systematic reviews concluded that nutrition labelling 
was a constructive and cost-effective intervention that can contribute to make informed food 
choices. They also recommended that governments should try to find the most appropriate 
and effective format that consumers can most easily access and understand [21]. Under these 
circumstances, national authorities and non-governmental organizations in many countries 
intend to simplify their current nutrition labelling panels into the easiest formats possible to 
increase their use and promote healthier food choices and eating habits.

4.2. From ‘traditional’ to ‘graphical’

Although the number of persons affected by over-nutrition has grown, along with NCDS, few 
of the most recognized intervention strategies have included providing effective consumer 
education and creating a healthy food environment. Nonetheless, simplification of the tradi-
tional nutrition labelling panels has sparked the interest of many governments and non-gov-
ernmental organizations. To reduce consumer confusion in using the panels, greater attention 
has been placed on those nutrients that have proven to be potential risk factors for NCDs and 
excluding other nutrients usually listed on traditional nutrition labelling panels. Emphasis is 
being placed on guiding consumers to make quicker, easier and more accurate buying deci-
sions. Likewise, food industries must be inspired and have greater opportunities to develop 
products with better nutrition profiles and introduce them into the market at affordable prices 
for consumers. In terms of format, a large area is often times needed to display the tradi-
tional nutrition labelling panel that is on the back of a food package or back-of-pack (BOP), 
which hinders visibility and legibility. As an important consequence, the traditional format 
may not encourage food industries to reformulate their products to have better nutrient pro-
files. Consequently, governments and non-governmental organizations have been working 
towards simplified nutrition labelling to help consumers identify and make healthier food 
choices at a glance.

4.3. Graphical format nutrition labelling

Initial interest in simplified nutrition labelling emerged in the late 1960s and was first devel-
oped by a non-profit organization (the American Heart Association) in 1987, followed by a 
government sector (Swedish Food Administration) in 1989 in the form of heart check and 
green keyhole symbols, respectively (Figure 9). The simplified nutrition labelling panel was 
in a graphical format and located on the front of food packages or front-of-pack. The FOP 
nutrition labelling panel became interesting and friendly for consumers.

Different FOP nutrition labelling panels were later developed in many parts of the world and 
managed by different organizations, for example, food industries, government agencies, non-
profit organizations, food retailers and non-industry experts. To reduce panel  complexity, 
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they contained information on ‘undesirable’ or ‘disqualified’ nutrients including energy, fat, 
saturated fat, trans fat, sugar and sodium. In some cases, more ‘desirable’ or ‘qualified’ nutri-
ents were also included, such as dietary fibre or those nutrients that reduce the risks of NCDs. 
Van Der Bend et al. studied 40 FOP nutrition labelling panels in use around the world and 
they noted that undesirable nutrients as well as dietary fibre were the most common elements 
contained in the panels [22] (Table 4).

The standards for these nutrients in foods or food products can be interpreted based either 
on serving size, 100 g/ml, 100 kcal/kJ, daily value or a combination. Which standard is used 
depends upon the one that consumers best understand and/or the one that is most agreeable 
to the food industry. The design in terms of message, size, characteristics and panel location 
should be one that consumers can easily see, remember and understand. However, it should 
not make false or exaggerated claims about a product. The values used to establish criteria are 
normally based on internationally recognized health guidelines as well as the unique character-
istics of food products. The established criteria usually are found as either independent qualify-
ing/disqualifying thresholds or relative to what is found in commercial products. The different 
designs used in FOP nutrition labelling panels may require consumer input to determine what 
is absolutely (non-directive), partly (semi-directive) or not at all (directive) needed [22].

Figure 9. Examples of Front-of-Pack nutrition labelling panels. Source: (a) http://www.heart.org/HEARTORG/
HealthyLiving/HeathyEating/Heart-CheckMarkCertification/Heart-Check-Mark-Certification_UCM_001179_
SubHomePage.jsp?pid=7bc18bff66f34f909&pcid=MP; (b) http://www.livsmedelsverket.se/en/food-and-content/
labelling/nyckelhalet/; (c) http://healthstarrating.gov.au/internet/healthstarrating/publishing.nsf/content/home; (d) 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/300886/2902158_FoP_Nutrition_2014.
pdf.
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According to The Strategic Counsel, Toronto, Canada, at least 158 FOP nutrition labelling 
panels are being implemented and these are divisible into four types, nutrient specific, sum-

mary indicator, food group information and hybrids [23]. Examples of these FOP nutrition 
labelling panels are shown in Table 5.

1. Nutrient specific: This type of FOP panel contains four to five types of nutrients that should 
be limited in order to reduce the risk of NCDs, that is energy, fat, saturated fat, sugar and 
sodium. The information shown is generally in amounts of nutrients per serving, which 
is not always the case and depending on a country’s context. In some instances, per 100 
g or 100 ml or per package are also used. Percentages of daily requirement or maximum 
consumption limits per day of the nutrients are additional information shown on these 
panels. The presentation pattern can be shown as a sequence of rows or as a pie chart. The 
pattern is presented either in monochrome or multi-chrome (normally consisting of three 
colours similar to a traffic light).

2. Summary indicator: A summary indicator is represented only by a symbol that may or may 
not imply good health. To have a summary indicator shown on the front of a food pack-
age, the nutrient profile of the food must pass the established nutrition standard for that 
food, usually through comparisons on the nature of such food or food product. The criteria 
mostly depend on the amount of undesirable nutrients removed, reduced or contained.

3. Food group information: This type of FOP nutrition labelling panel is based on the existence 
of certain food groups or food items that should be consumed in greater amounts to reduce 
the risk of NCDs. The terminologies used for identifying food items on the panel are nor-
mally similar to those recommended in a country’s food-based dietary guidelines and aim-

ing for better consumer understanding.

4. Hybrids: More than one type of FOP nutrition labelling panel can be shown on the same 
package, which should provide additional information on different aspects to increase 

Nutrient Percentage (%) use in FOP nutrition labelling panels

Dietary fibre 62.5

Protein 35

Calcium 30

Saturated fatty acids 75

Total sugar 62.5

Total fat 62.5

Sodium 62.5

Energy 52.5

Trans fatty acids 37.5

Cholesterol 30

Table 4. Percentages of nutrients normally found mentioning on the FOP nutrition labelling panels.
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Table 5. Examples of each type of FOP nutrition labelling panels..

Source: Van Der Bend et al. [22], www.healthierlogo.com.
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consumer understanding. For example, a summary indicator panel provides information 
for purchasing decisions, while an additional nutrient specific type panel explains the ben-
eficial nutrient profile of the product.

Within the same type of FOP nutrition labelling panel, messages can provide different levels 
of information. A deeper informative message should have a higher impact on consumer 
decision-making, especially for those with health concerns. However, such a message must 
be developed through a process of evaluation, interpretation and conclusion as provided by 
different sectors, that is government, NGOs, food businesses, consumer protection agency 
and academics.

The degree of informativeness can be ranked at three levels.

1. Non-evaluative or non-directive: The information shown on monochrome FOP nutrient 
specific and food group information panels are based on this level of informativeness. 
Fact-based information on nutritive values of the selected nutrients is shown. The input is 
only on selecting certain information from traditional BOP nutrition labelling panels and 
reporting it in a simplified format or indicating what beneficial natural food group the 
product contains. Consequently, all foods can have a monochrome nutrient specific type 
of FOP panel with no need for further screening or evaluation by any party, as long as a 
complete data set for the required nutrients exists. At this level of informativeness, a FOP 
nutrient specific panel is suitable for more knowledgeable consumers since there is limited 
guidance. Additional information, such as percent contribution to the recommended daily 
intake, may not be understandable by most consumers as well. For food group information 
panels, the food group that is recommended for greater consumption is already visible. 
Hence, it should be easy for consumers to make a decision.

2. Evaluative or interpretative or semi-directive: Nutrition criteria are normally developed for 
categories of foods based on the FAO/WHO recommendations for energy, protein and 
nutrient requirements and using the nutrition criteria of four to five undesirable nutrients 
for meals, snacks and beverages. The criteria are usually developed into three levels of risk 
classification for each nutrient of each food category, that is high risk, potentially high risk 
and low risk. The multi-chrome FOP nutrient specific type panel is an example of a prod-
uct at this level of informativeness. The amount and percent recommended daily intake 
of nutrients are listed with the NCDs risk evaluation. The risk evaluation result is indi-
cated as colours, and usually as traffic light colours where red, amber and green indicate 
high, potentially high and low risk, respectively. Consumers can classify a food or a food 
product as good or bad depending upon the numbers of red, amber and green colours pre-
sented. The FOP summary indicator panel at this level is being implemented in Australia 
and the USA. Australia’s Star® and the United States’ Nu Val® are good examples of the 
use of this level for ordinal rating, wherein the risk evaluation is presented as number of 
stars or a full score of 100, respectively. The more stars there are, or the higher the score, the 
healthier the products. The application of this level of informativeness, either in the FOP 
nutrient specific or summary indicator type, still requires consumers to make independent 
judgments.
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3. Conclusive or directive: A holistic nutrition standard for each food or food product is devel-
oped at this level of informativeness in either a positive or negative direction with the aim 
of reducing the risks of NCDs. Similar to the evaluative and interpretative levels, develop-
ment must involve academicians and stakeholders. However, the criteria implemented at 
this level must provide a clear judgment in terms of qualified/disqualified or pass/non-pass 
in order to allow the use of a specific symbol on a product’s FOP. Normally, the nutrition 
standard is specifically developed for each food product with regard to its nature, which 
may be as a threshold value or ability to reduce the undesirable nutrient(s) associated with 
NCDs risk that are normally high in such food or food product. Criteria can be developed 
based on reference values found in food products of the same type or group that are avail-
able in the market. These can be single or multiple criteria depending on the nature of 
the product. In practice, the criteria can be ideal, but they must also be feasible for food 
industries. For example, the nutrition standard for fish sauce is <6000 mg of sodium per 
100 ml, which is a 30% reduction from what is normally found in the market (9000 mg per 
100 ml). The nutrition standard for beverages is <6% sugar, which is a 50% reduction from 
12% in generally marketed beverages. Sodium and sugar represent single criterion that 
have been developed relative to commercial products. An example of multiple criteria is 
milk, wherein the nutrition standard includes no sugar added and <1.5% fat. These criteria 
are independently developed as threshold values. The input of this informativeness level 
results in products that are deemed to be nutritionally healthier than others of the same 
type or group that are available in the market. Only products that pass screening with their 
nutrition standards qualify for these specific symbols. Most summary indicator types are 
developed at this level of informativeness.

4.4. A note of caution

A simplified FOP nutrition labelling panel aims to ease the lives of consumers by providing 
decision-making guidance based on scientific evidence. However, consumers tend to inter-
pret panels that contain higher levels of informativeness in terms of ‘claims’. Consequently, 
the processes used for nutrition standard development, as well as consumer communication, 
must be conducted carefully and take into account the available international standard found 
in the Codex Alimentarius on nutrition and health claims. For example, the green colour on 
a multi-chrome FOP nutrient specific type panel can be understood as a ‘nutrition claim’. An 
FOP summary indicator can be understood either as a nutrition or health claim in terms of its 
environmental factors. An FOP summary indicator with a description of a food category and 
dominate nutrient (either higher or lower) can be interpreted as a nutrition claim, while ones 
with no description can be understood either way. Take, for example, the first two symbols 
on the green key hole and heart check symbol FOP nutrition labelling panels. Even though 
these two different symbols might have been developed from the same criteria found in a 
nutrient profile, they may affect consumer recognition differently. Since the green keyhole 
symbol was issued by the government authority that controls food quality and safety, it may 
be interpreted by consumers as a nutrition or health claim. Consequently, it is necessary for 
the government or issuing organization to either provide adequate information that the symbol 
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has been issued based on the product’s nutrient profile, not health impact, or indicate the FOP 
nutrition labelling panel is a hybrid type comprised of other types of FOP nutrition label-
ling, such as GDAs. Furthermore, consumers may interpret a symbol issued by a professional 
health association as a health claim. For the heart check symbol, the product might be inter-
preted in terms of lowering the risk for cardiovascular diseases. Consequently, harmonization 
of established standards with local and international standards and regulations should also 
be taken into consideration.

4.5. Outcome and expectation

While traditional BOP nutrition labelling panels are mandatory in most countries, the FOP 
nutrition labelling panels are implemented mainly on a voluntary basis. The exception is the 
monochrome Guideline Daily Amounts (GDAs) panel that is preferred by the food industry 
and has become mandated in some countries. After nutrition standards have been developed 
and accepted, the food industry is the first stakeholder that is actively involved. Products that 
have met their nutritional standards should be promoted first. Product development research 
should be performed continuously in order to offer more product choices in the market by 
changing composition and/or reformulating using new ingredients and/or replacers. In addi-
tion, new products with acceptable nutrient profiles can also be introduced into the market. 
Figure 10 indicates the numbers of food products that have been sorted, reformulated and 
developed with regard to the Choice International® criteria.

Reduction in packaging size to fit with minimum serving size can also improve a product’s 
nutrient profile as well as consumer behaviour. Consumers tend to eat a larger amount of 
food if that food is served/packaged in a larger serving size. To launch a qualified food 

Figure 10. Total numbers of products that were newly developed, reformulated or already complaint with the Choice 
International® criteria (slide 26 Canada slide). Source: Ellis L Vyth et al. (2010) [24].
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product (original, reformulated, newly developed) in the market, costs due to labelling 
changes is unavoidably increase. Hence, there must be a grace period for utilizing left-over 
packages and printing new ones. The concept used for advertising and promoting the FOP 
nutrition labelling panel must then include NCD risk, the purpose of which is for consumer 
education. For most consumers, sensory quality is an important issue and oftentimes more 
important than nutritional quality. The most conservative strategy is to improve the nutri-
ent profile of a product but still maintain its original sensory quality. This may involve 
replacing normally-used ingredients with substitutes or replacers for salt, sugar or fat. 
Consumer behaviours may not change for the better if those undesirable nutrients are not 
replaced with acceptable ones. Since change in consumer eating behaviours towards better 
nutrition is the paramount goal, the promotion message sometimes must guide consumers 
to partly modify their sensory preference in order to gain better nutrition. However, this is 
a difficult process and takes time, but it must be urgently started. Marketing and logistics 
strategies are equally important as part of the promotion strategy, since the products must 
be widely available for consumers at affordable prices. If both main players—consumers 
and the food industry—satisfactorily respond to a program, the outcomes should have ben-
eficial impacts for health and marketing.

Table 5 also indicates that external factors (i.e. community, culture) and internal factors (i.e. 
individual) can influence expected outcomes. Inputs from government and non-governmen-
tal agencies on several important issues, such as nutrition education, preventive medical care 
policy, support for nutritious food production and promotion in relationship to the food 
culture, are examples of external factors that can significantly influence to stakeholders. For 
consumers at the demand side, their buying decisions can also be influenced by individual 
factors, such as educational background, socioeconomic status, health status and awareness.

The program’s outcomes should initially benefit consumers and food industries in terms of 
availability of nutritious foods in the market and increased product sales, respectively. In 
the long-term, it is expected that the information that is provided through the FOP nutrition 
labelling panel should serve as a nutrition education tool for changing consumers’ eating 
behaviours, especially in terms of preference for undesirable nutrients.

A number of studies have evaluated the impacts of FOP nutrition labelling on consumer and 
industrial sides. Methodologies, such as self-reporting and focus groups, have been used to 
evaluate understanding and use of the FOP nutrition labelling panel among consumers in 
terms of their food purchasing decisions. Observational studies estimated the impact of FOP 
nutrition labelling panel on consumers’ selection. Indicators, such as increased numbers of 
qualified product sales as well as reformulated and newly developed products in the market, 
were used to determine the impact of FOP nutrition labelling among industries. In addition, 
the impact of FOP nutrition labelling on nutrient intake and health outcomes can be evaluated 
from national food consumption and national nutrition surveys [25].

Many studies have shown that the FOP nutrition labelling panel has been quite helpful to con-
sumers and their food choice decisions [25, 26]. Moreover, the simpler format for FOP nutrition 
labelling panels (e.g. Healthier Choice Tick, Smileys and Stars) is more effective than complex 
ones (e.g. Multiple Traffic Light, Wheel of Health, GDA scores), since  consumers can more 
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Table 6. Examples of the implemented front- of pack nutrition labelling panels.

quickly select healthier food choices [27]. Furthermore, FOP nutrition labelling panels imple-
mented by national authorities have more credibility. The wide variety of FOP nutrition labelling 
panels of different designs and criteria that are being implemented worldwide, however, can be 
confusing for consumers, which leads to misinterpretation and hinder their effectiveness [28]. 
Consequently, it has been suggested that a single format should be implemented. Before begin-
ning the panel harmonization process, the use of a simple visual model, the so-called ‘Funnel 
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Model’ that was developed by Van Der Bend et al. can be effectively used to evaluate available 
FOP nutrition labelling panels on the market worldwide. The model aims to illustrate, describe 
and compare all existing FOP nutrient profiling systems based on qualifying and disqualifying 
ingredients, reference units, purposes of use, methodological approaches, types of organizations 
and directivity [22]. Moreover, it also provides an overview of the different characteristics of 
each FOP in use. The model then can be used as a tool for situation analysis and provide efficient 
information for establishing a single format of FOP nutrition labelling panel (Table 6).

4.6. Range of applications

The main purpose of FOP nutrition labelling panel is to enable consumers to select pre-pack-
aged food products that have better nutrient profiles in reducing the risks of NCDs. Another 
indirect benefit, which should also be a main purpose, is to educate consumers and improve 
their daily eating behaviours. Industries can use established nutrition standards as one of 
the criteria for product development. Since NCDs have become a global nutrition challenge, 
international and national government agencies tend to implement certain strategies for con-
trolling unhealthy food products in the market, especially those high in fat, sugar and sodium. 
High taxation for food products that contain excessive amounts of fat, sugar or sodium is one 
strategy that has been used in some countries. Policy-makers can use the standard in the FOP 
nutrition labelling panel as a guideline to impose higher taxes, such as sugar a tax on sugary 
drinks. Regarding WHO concerns on the marketing of foods and beverages to children, the 
FOP nutrition labelling panel can be used as a screening tool for foods and beverages to be 
sold in schools and areas nearby, as well as for advertisements aimed at children. Foods and 
beverages that pass the nutrition standard can be included in the country’s FBDGs, which 
is the guideline for the general population. Moreover, the FOP nutrition labelling panel can 
also be used for product promotion in international trade, wherein a better nutrient profile 
can add value to exported products, especially since the panel has been mutually recognized.
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