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Abstract: This study aimed to describe the underlying process, used methods and major 

recommendations emerging from a comprehensive and prospective health impact assessment of 

the endorsement of a front-of-pack nutrition labelling (FOP-NL) system by the Portuguese health 

authorities. A mixed-methods approach was used to gather information on the impact of four FOP-

NL schemes on consumers’ selection of food products according to the perception of their 

nutritional quality, combining a systematic literature review, focus groups (FG), in-depth 

individual interviews, and an open-label crossover randomized controlled study. The relevance of 

FOP-NL as a public health promotion policy has emerged as a consensual idea among either FGs’ 

participants (i.e., consumers and experts), or interviewed stakeholders. Although all of the 

evaluated FOP-NLs result better than no system on promoting the choice of the healthiest product, 

the effectiveness of easy-to-interpret FOP-NL among vulnerable groups raised concerns related to 

the need of integrating specific nutritional information to promote a better self-management of 

chronic diseases, and related to the level of literacy of consumers, which could impair the usage of 

FOP-NL. Educational campaigns addressing skills to use FOP-NL is recommended. Furthermore, a 

monitoring strategy should be considered to evaluate the long-term effectiveness of this policy in 

promoting healthier food choices, and in reducing diet-related non-communicable diseases burden. 

Keywords: food labelling; front-of-pack labelling; nutrition policy; health impact assessment; health 

literacy; health equity 

 

1. Introduction 

Noncommunicable diseases (NCDs) are increasing worldwide, accounting for more 

than 70% of all deaths, globally, and representing a leading cause of years of life lost across 

countries [1]. Almost 50% of premature deaths (or even more, if considering some types 

of cancer) are due to cardiovascular diseases and diabetes [2]. Recent data revealed that 
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three of the five risk factors figuring as leading causes of disease burden are diet-related, 

namely high systolic blood pressure, high fasting plasma glucose, and high body-mass 

index [3]. These risk factors are linked to a shift in dietary patterns, mainly characterized 

by the increase of energy-dense, highly processed, and packaged foods, and related to the 

decrease of the intake of other healthy foods, such as whole grains, vegetables, and fruits 

[4]. These unhealthy diet behaviors constitute risk factors that take a determinant role in 

the increasing prevalence of overweight, and, consequently, in the causal chain of NCDs 

[5]. Though the consumption of ultra-processed foods are associated with worsen health 

status [6], guidelines for planning public health policies have recommended to intervene 

in the diet as a modifiable risk factor and promoting healthier dietary behaviors through 

creating healthy food environments [7]. 

Nutrition labelling has been pointed out as a pivotal strategy to modify the food 

environment [8,9]. This policy has the potential to enhance not only healthy food choices, 

throughout the provision of nutritional information to consumers, but also to encourage 

food reformulation operated by the food industry [10,11]. Since the first appearance of 

nutrition labelling in packaged food, the type of provided information and its 

presentation form have evolved [12]. The first forms of nutrition labelling presented the 

absolute content of a set of nutrients (e.g., calories, carbohydrates, fat, protein, or sodium), 

similar to the Nutrition Facts panel [12] or to the nutrition declaration in Europe [13]. More 

recently, the nutrition labelling evolved to provide interpretational aids (e.g., words, 

colors, or symbols) for helping consumers to quickly identify and consume healthier food 

options, namely front-of-pack nutrition labelling (FOP-NL) schemes [14]. The impact of 

this interpretive nutrition labelling systems has been studied: a meta-analysis found that 

FOP-NL systems can promote purchases of foods with lower sugar and sodium content 

in comparison to the condition where no label was available [15]. 

Recently, several FOP-NL systems have proliferated globally, being developed 

and/or promoted either by academic and public entities or by food industry operators 

[12]. Different types of FOP-NL emerged, namely endorsement logos, summary indicator 

systems, nutrient-specific warning labels, and nutrient-specific interpretive labels. The 

endorsement logos give an overall assessment of the absolute healthfulness of a product, 

with a positive evaluative judgment [14,16]. Additionally, summary indicator systems 

give an overall assessment of the relative healthfulness of a product, with both positive 

and negative evaluative judgment [14,16]. Moreover, nutrient-specific warning labels 

provide information about the surplus quantity of an individual nutrient, concerning a 

pre-established threshold, whilst nutrient-specific interpretive labels provide information 

about the quantity and relative percentage (i.e., low, medium, or high) of a set of 

individual nutrients [14,16]. Other systems have also combined, in a unique FOP-NL 

system, information which is provided by two of these types. Some FOP-NL examples are 

the Choices logo, an endorsement logo introduced in the Netherlands in 2006 and 

developed by the food and beverage industry [17]; the nutrient-specific interpretive 

system color-coded percentage of Guideline Daily Amounts (%GDA), mostly known as 

traffic light (TL) labelling, promoted by the Food Standards Agency, from the United 

Kingdom, in 2009 [18]; and the Nutri-Score (NS), a summary indicator scheme recently 

developed by the French public health agency, Santé Publique France, and endorsed first 

by the French government in 2017 [19], before being endorsed also by its homologous in 

other European countries, e.g., Belgium and Spain. Faraway, the Health Star Rating (HSR) 

is also used in Australia and New Zealand and is comprised of a summary indicator 

combined with a nutrient-specific interpretive component which also informs about the 

quantity of products’ nutrients (e.g., saturated fat, sugar, and sodium) [20]. To face the 

proliferation and use of different systems, in an unregulated way, several governments or 

food sector authorities in European countries have already endorsed the adoption of one 

single FOP-NL system for the food products that are commercialized in their territory [16]. 

In Portugal, several FOP-NL are currently used in the food packages which are 

commercialized by different food industry operators, but no single/unique FOP-NL has 
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been yet adopted by the Portuguese government. The percentage of %GDA, a non-colored 

nutrient-specific system, was introduced in Europe and recommended by the food and 

beverage (F&B) industry representatives operating in Portugal, and then specifically 

adopted by a main Portuguese retailer operator. Following the adoption of the TL system 

by the United Kingdom, another main retailer operator in Portugal introduced this 

scheme in its own brand products. At the same time, other heretofore adopted systems 

(e.g., Nutri Pass) have been withdrawn from the market. Since the beginning of the year 

2019, NS has been incorporated in the food packages of the brand products of another 

distribution operator. Consequently, multiple FOP-NL systems are now available in 

Portuguese food products, which may complicate their understanding and discourage 

their use by consumers [21], though a government-endorsed policy on interpretive 

nutrition labelling is still lacking. 

This current situation in Portugal has important consequences. A report of the World 

Health Organization (WHO) stated that 40% of Portuguese consumers did not understand 

the nutritional information on food labels, a result that is even worse among those with 

low educational level (60%) [22]. Indeed, differences in effectiveness of FOP-NL policies 

on promoting healthy food behaviors among specific subgroups of the population have 

been documented, with a smaller effect being observed in lower socio-economic groups 

[23]. 

Though several health determinants can impact the usage of FOP-NL systems among 

different population subgroups, health inequities caused by the adoption of a given FOP-

NL system should be taken into account to minimize their potential enhancement after 

this policy implementation. Thus, the Portuguese Directorate-General of Health 

considered as highly relevant to conduct an assessment of the potential health impacts 

regarding the adoption of a single FOP-NL and which FOP-NL would be more culturally 

adequate to promote healthy food choices, minimizing inequities. Taking this context into 

account, a health impact assessment (HIA) method was elected as the most useful 

approach to create an evidence-informed policy concerning the implementation of a 

proper approach on FOP-NL in Portugal. A HIA is a combination of procedures, methods 

and tools to assess the potential effect (or differences on the effect) of a policy on the 

population’s health (or subgroups of the population), in order to inform the decision-

making process [24]. The policy proposal hereby assessed was the government-

endorsement of a unique/single FOP-NL system. Therefore, the main goal of this paper is 

to describe the process of a prospective and comprehensive HIA, that aimed to evaluate 

different interpretive FOP-NL systems in terms of their potential to contribute for more 

informed food choices and, potentially, healthier food habits in the Portuguese 

population. The knowledge resulting from this HIA process informs policymakers in the 

decision of what FOP-NL system should be endorsed in Portugal. For this purpose, a brief 

description of the anticipated impact and a set of recommendations that should be 

considered to define and manage the policy implementation process are included in this 

paper. 

2. Materials and Methods 

2.1. Type of HIA and Management 

This HIA was conducted between July 2018 and May 2019, with the scientific and 

technical guidance of the World Health Organization (WHO). According to the criteria 

defined by the Institute of Public Health in Ireland (IPH), a prospective and 

comprehensive assessment was carried out to inform the policy proposal development 

process with the best scientific available evidence [25]. 

A steering committee for the HIA was established before the beginning of the 

process. Two teams were composed, and the competencies of the members were defined. 

The HIA also entailed an advisory team which managed the HIA, was comprised by 

experts of several areas of expertise, such as nutrition, nursing, health care administration, 
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and statistics. Finally, the project also included a core team, responsible for project execu-

tion, which was comprised of researchers with expertise in nutrition, psychology, and 

health sociology. The composition of both teams is detailed in the Appendixes, specifically 

in the Scoping tool. 

Two workshops (one at the beginning and the other at the end of the project) were 

held with the purpose of engaging key stakeholders, representing the main affected 

groups and to elicit the ways the proposal would affect them. 

2.2. HIA Process and Data Collection 

The methodology of the HIA process, as established by the IPH, involves a series of 

stages that are presented in the Figure 1. Furthermore, Table 1 describes how the different 

stages of this HIA exercise were conducted: (1) screening (decision whether to conduct 

the HIA or not); (2) scoping (establishment of a steering group and the definition of the 

terms of reference, as well as the work plan of HIA); (3) appraisal (gathering, considera-

tion and prioritization of evidence of potential health impacts); (4) reporting (report of 

main findings and development of recommendations for the proposal implementation); 

and (5) monitoring and evaluation (establishment of HIA process monitoring as well as 

evaluation of impacts on health in the longer term) [25]. 

 

Figure 1. Stages of health impact assessment (HIA) process. 

As the monitoring and evaluation stage is conducted after the policy implementation 

process, this paper only describes the stages which were operated before this moment. 

Notwithstanding, the process of medium- and long-term evaluation were already de-

fined. 
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Table 1. Stages of HIA process and respective activities. 

HIA Stage Activities 

Screening 

July–October 2018 

• The proposal was defined, namely, the endorsement of a unique/single front-of-

pack nutrition labelling (FOP-NL) system by the Portuguese government; 

• Potential impacts of the proposal on health determinants were described; 

• Vulnerable groups of the population most likely to be affected by the proposal 

were identified. 

Scoping 

October–November 2018 

• The work plan for the HIA was established; 

• A policy analysis aiming to frame the policy context of nutrition labelling was con-

ducted, focusing also FOP-NL systems which were used, at a national and international 

level; 

• FOP-NL systems whose impact would be evaluated were defined in the scope of 

this HIA. 

Appraisal 

November 2018–April 2019 

• The Portuguese population health profile was identified; 

• Information on potential impacts (health gains or losses) of the implementation of 

the proposal was gathered; 

• A mixed-methods approach was followed for data collection, including a system-

atic literature review, focus groups with consumers and experts, in-depth individual 

face-to-face interviews with stakeholders and a survey with a random sample of the Por-

tuguese population. 

Reporting 

April–May 2019 

• Main findings were reported to decision-makers, stakeholders and other affected 

groups; 

• A set of recommendations was detailed to modify the health impacts of the pro-

posal implementation (maximizing health gains and minimizing health losses). 

Monitoring and evaluation 

July 2018–5 years after 

proposal implementation 

• The HIA process was monitored during the period of prosecution; 

• The evaluation of the implementation of the proposal was also projected. 

During the appraisal stage, a mixed-methods approach [26] was adopted to gather 

information and to estimate the potential health gains or losses of implementing the as-

sessed proposal. The methodology was defined to accomplish a systematic literature re-

view (SLR), two focus groups (FG) with experts and three FG with citizens, five in-depth 

individual face-to-face interviews with stakeholders, and a cross-sectional, open-label, 

crossover randomized controlled study with a random sample of the Portuguese popula-

tion. 

The SLR aimed to examine which types of interpretive FOP-NL schemes are effective 

in promoting healthier food choices and to assess these stated effects according to socio-

economic inequalities factors. For this second aim of the review, the PRISMA-Equity 2012 

Extension (PRISMA-E) [27–29] was adopted, and the PROGRESS-Plus framework (i..e, an 

acronym which refers to place of residence, race/ethnicity/culture/language, occupation, 

gender/sex, religion, education, socioeconomic status, social capital, age, disability and 

sexual orientation) [30,31] was used to conduct an equity-focused analysis of the outcomes 

that were assessed in each of the selected studies. The inclusion criteria for the SLR were 

defined to gather the best available evidence regarding the effectiveness of interpretive 

FOP-NL systems on promoting healthier food choices. Longitudinal intervention studies, 

with an assessment of the outcomes of interest in pre- and post-intervention, were 

searched. Identified outcomes were related to healthier food choices, such as the impact 

on purchase intention, the consumers’ perception of healthiness of products, the nutri-

tional quality of chosen products, the nutrient profile intake, the understanding of nutri-

tional content and the effective overall caloric/nutrient intake. The complete description 

of methods of the SLR can be found in the article that has been published elsewhere [32]. 
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Secondly, FG and individual in-depth interviews were performed aiming to charac-

terize opinions about the effectiveness of an interpretative FOP-NL for improving con-

sumers’ ability to obtain, interpret, and use the information of FOP systems. A psycholo-

gist and a nutritionist, who integrated the project team and had expertise in running FG, 

moderated and co-moderated, respectively, all the sessions. A third researcher registered 

field notes regarding nonverbal communication and group dynamics. For the FG with 

experts, professionals from crucial areas were identified and invited, namely, from nutri-

tional sciences, health promotion, and health communication. For the FG with citizens, a 

set of heterogeneity criteria were considered to recruit people of different ages, educa-

tional levels, and social-cultural backgrounds. Several topics were defined relevant for the 

discussion, such as concerns about food choice, use of nutritional labels, interpretive FOP-

NL systems (comparing different ones) and their potential impact as a food-choice deter-

minant. 

For the interviews, key stakeholders were identified to include representatives of the 

F&B industry and public authorities that regulate the food sector. The structure of the 

interviews focused the discussion of stakeholders’ perceptions about the determinants, 

obstacles, and facilitators for implementing an interpretative FOP-NL system, as well as 

their perspectives on its impact on food choice and food-related behaviors. The interviews 

were carried out by one researcher, with background in nutrition, in one-to-one appoint-

ments. 

Finally, a quantitative survey was conducted with a sample of the Portuguese popu-

lation (between 18 and 64 years old), following a random process for the generation of 

phone numbers aiming to compare the performance between FOP-NL in terms of saluto-

genic food choices. Participants were informed about the study and those who consented 

to participate were surveyed. The first component of the survey included a telephone in-

terview using a Computer-Assisted Telephone Interview (CATI) system (469 participants 

were included in the analysis). Participants were then invited to answer to a web-based 

second component of the survey, where preferences regarding each assessed FOP-NL 

were assessed, using a questionnaire based on Julia and colleagues [20]. Participants were 

asked to choose the healthiest food product in each of five food choice scenarios (each one 

with a different condition: four FOP-NL systems plus a control condition with no-FOP-

NL), composed of three product packages each. This exercise aimed to evaluate the impact 

of different pre-identified FOP-NL schemes on the selection of food products according 

to their perceived nutritional quality. Systems to be evaluated were established by a steer-

ing committee, as previously referred, following policy analysis, and considering systems 

already used in Portugal or other countries with similar socioeconomic contexts. The de-

tailed methods of this survey were already previously described in the literature [33]. 

2.3. Ethical Considerations 

The study was supported by the Portuguese Directorate-General of Health. The pro-

tocol was submitted to and approved by the Ethics Committee of the Centro Académico 

de Medicina de Lisboa (CAML) before all the participants’ enrollment and data collection 

processes. This study followed the Code of Ethics of the Declaration of Helsinki [34] for 

observational studies. For the focus groups, the in-depth individual interviews and the 

open-label crossover randomized controlled study, participants received detailed infor-

mation about the goals, procedures, and average time of completion before enrollment. 

Participants were also informed that they could interrupt their participation at any mo-

ment and that their involvement would not require any effort besides answering the ques-

tions. Participants who agreed to participate signed a formed consent and received a du-

plicate of the document. 
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3. Results 

This paper describes the process and the methods of a comprehensive and prospec-

tive HIA of endorsing of a FOP-NL system. The main conclusions of this HIA process, 

which used a mixed-methods approach for the appraisal stage, are herein summarized. 

Moreover, a set of recommendations that emerged from the evaluation process and that 

should be consider in the definition and implementation of a FOP-NL system are also 

shared as a relevant piece of information for policymakers. 

3.1. Screening and Scoping 

At the screening stage, undertaken between July and October 2018, the steering com-

mittee, comprised of both advisory and project teams, was established, and the potential 

health impact of the endorsement of a given FOP-NL system on health determinants, es-

pecially in population subgroups, was discussed by the steering committee. There was a 

consensus about the potential impact of the implementation of a FOP-NL system on social 

and economic conditions influencing health, namely education, childcare, and commu-

nity interaction. Regarding structural issues affecting health, the potential impact of the 

proposal on public spaces, specifically grocery stores, supermarkets, or other selling-food 

places, was also consensual. Lastly, individual and family issues were also considered to 

be affected by the proposal, particularly the diet, the household income and the self-man-

agement of health and diet-related chronic diseases. The report of the screening stage and 

the rationale of the potential impact of a FOP-NL policy on health determinants can be 

consulted in Tables S1–S3. 

Taking into account the evidence collected in the screening phase, it was decided to 

proceed with HIA. During the scoping stage, the steering committee met regularly to de-

fine the terms of reference, as well as the work plan of the HIA process. The scoping tool 

whit the report of this stage is available in Table S4. 

3.1.1. Policy Analysis 

The policy analysis was conducted covering the Portuguese policy context on nutri-

tion labelling. Policy on nutrition labelling in Portugal was framed by the European Union 

(EU) regulation No. 1169/2011, which defined as mandatory the use of the nutrition dec-

laration (ND) on the back-of-package of commercialized foods in member states of the 

EU, i.e., nutrients in absolute quantities (e.g., saturated fat, sugar, salt, and trans-fat) by 

100 g or 100 mL [13]. Interpretive FOP-NL were also allowed as an additional form of 

expressing nutritional information in an easy-to-use way for consumers to be voluntarily 

used (or not) by the industry [13]. 

The Integrated Strategy for Healthy Eating Promotion (EIPAS), in articulation with 

the National Program for Promotion of Healthy Eating (PNPAS), proposed the incentive 

to the use of FOP-NL schemes to ease food choices at the point-of-purchase [35]. In order 

to solve the multiple uses of FOP-NL by the F&B industry and retailers, and following the 

recommendation of EIPAS, in 2018 two political parties presented separated (and coinci-

dentally) proposals for the use of the same FOP-NL scheme: the TL. Notwithstanding that 

both proposals have been rejected by the Parliament, at the time, a recommendation was 

done to the Portuguese government to study the endorsement of a single FOP-NL system 

[36]. 

So far, appeals have been made by academics and other representatives of public 

health entities regarding the need to regulate this area and to endorse the use of a 

unique/single FOP-NL by the F&B industry operating in Portugal [37]. However, these 

positions have proposed the endorsement of a given FOP-NL system (the NS, in this case) 

whose effects on promoting healthier food choices were not studied for Portuguese con-

sumers yet [38]. Consequently, evidence to sustain the decision-making process is still 

lacking. 
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For these reasons, the steering committee decided to evaluate the effect of and the 

perspectives about four FOP-NL, among the Portuguese population, namely TL, %GDA, 

NS and HSR according to the following rationales: TL, %GDA, and nowadays NS, are 

already used in the Portuguese population by three of the major food retail operators in 

Portugal; HSR (endorsed by Australian and New Zealand authorities) is not known by 

Portuguese population and combines an overall nutrition summary with a set of nutri-

ents-specific assessments, both complementing limitations of each other. 

3.1.2. Stakeholders Engagement in the HIA Process 

Stakeholders and representatives of those considered to be the most affected groups 

of the population (by the potential implementation of this public health measure) were 

engaged in the process through two meetings. The first took place before the beginning of 

the appraisal stage of HIA, on January 28th, 2019, assembling nine institutions of the in-

vited ten. This workshop was comprised of representatives of consumers, the F&B indus-

try, health sector professionals, food sector regulators, academy, and policymakers. Stake-

holders were introduced to the proposal, informed of the aims and the work plan of this 

HIA, and actively involved in the process. Subsequently, to the execution of the HIA, the 

stakeholders previously invited plus one were asked again and nine met on October 25th, 

2019, to be presented with and to discuss the obtained results. Stakeholders who partici-

pated in the workshops valued their involvement and highlighted the pertinence of con-

ducting a HIA to inform policymakers on this proposal. Moreover, the methodology of 

data-collection was broadly praised, and the relevance of the achieved results was consid-

ered crucial for evidence-based policymaking. Stakeholders proposed sharing the results 

with the European Commission to inform the potential decision on the endorsement of a 

FOP-NL to be adopted by the F&B industry and retailers operating in the European Union 

member states territory. 

3.2. Appraisal 

3.2.1. Community Profile 

The appraisal stage started with the description of the baseline health status of the 

Portuguese population, particularly specific subgroups that could be differently affected 

by the proposal. In Portugal, about 30% of children aged between 6 and 8 years are over-

weight [39], a value that is even more alarming among adults, with about 67% being over-

weight. The prevalence of obesity, and other diet-related NCDs, such as diabetes and hy-

pertension, is higher among those with lower educational or income levels [39,40]. More-

over, the daily consumption of fruit and vegetables is insufficient in more than half of the 

Portuguese population and more pronounced in children (72.0%) and adolescents (78.0%). 

In addition, the proportions of the population with a high intake of saturated fat, sugar, 

or sodium above the recommendations are in the same order 53.0%, 24.0%, and 89%, re-

spectively. Furthermore, the subgroups with the lower education level, which present 

higher prevalence of some health conditions or diseases, are also those with higher pro-

portions of individuals who do not understand the nutritional information [22]. 

3.2.2. Impact Assessment 

For the appraisal stage, the mixed-methods approach for data collection was com-

prised of an SLR, focus groups, individual in-depth interviews, and a survey. Regarding 

the SLR, nine studies were reviewed, and their qualitative analysis studies revealed that, 

in general, interpretative FOP-NL systems were found to have a beneficial impact on 

healthier food choices when compared to a no-label condition. More detailed results of 

systematic literature review were published elsewhere [32]. 

Overall, 31 participants were involved in five FG: two FG on October 3rd and 4th, 

2018, with 11 experts (n = 6 and 5; 20 were invited), and three FG with 20 citizens (n = 8, 7 
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and 5; 26 were invited), on September 19th, October 3th and 4th, 2018. Five in-depth indi-

vidual face-to-face interviews took place between December 26th, 2018 and February 19th, 

2019. 

Finally, the survey data collection was performed between 12th February and 31st 

March of 2019.A total of 469 participants answered the first component of the survey 

(CATI-based survey) and 357 participants participated in the second component (self-ad-

ministrated web-based survey). All the four FOP-NL systems that were assessed in this 

second component of the survey, i.e., %GDA, TL, NS, and HSR, performed better than a 

no-FOP-NL condition, aiding the selection of healthier food products. Results from this 

survey were also published elsewhere [33]. A general summary of the results of the SLR, 

qualitative data (i.e., FG and interviews), and the survey are available in Table 2. 

Table 2. Main findings on potential impacts of the proposal, gathered through a mixed-method 

approach. 

Data Collection 

Method 
Main Findings 

Systematic literature 

review 

• Benefits of interpretive FOP-NL systems were observed in the following outcomes: per-

ception of products’ healthiness [41–44], understanding of nutritional content [41,45], purchase 

intention [41,42,46], nutritional quality of selected products [45,47–49], and nutrient content 

[45,47,48]; 

• No particular system stood out as clearly the most effective, as each system is more help-

ful in some health-related dimensions but not in others; 

• The most commonly assessed factors of social inequalities, according to the PROGRESS-

Plus framework, were sex, age, education level and socioeconomic status; 

• Nonetheless, more evidence is still necessary to determine the role of FOP-NL in decreas-

ing inequalities among the most vulnerable subgroups through the promotion of healthy food 

choices. 

Focus groups and in-

depth individual 

face-to-face 

interviews 

• A consensus was found among citizens, experts, and stakeholders about the relevance of 

the proposal as a public health promotion policy, though the need for a program of health/nu-

tritional education associated with its implementation; 

• Experts and stakeholders interviewed agreed about the need for promoting widespread 

awareness and the voluntary rather mandatory adoption by the food and beverage industry, as 

well as about the need for evaluation of this policy impact; 

• Experts and consumers expressed concerns about the algorithm for FOP-NL classifica-

tions, while stakeholders its widespread communication to increase the perception of transpar-

ency and avoid these concerns; 

• Stakeholders referred to as being concerned with the potential increment of costs and lo-

gistics related to the implementation of FOP-NL, so they mentioned that their involvement in 

the entire process would be crucial; 

• Guideline Daily Amounts (%GDA) was consensual as comprising information about nu-

trient amounts and relevant for self-management of health conditions, although more time 

could be needed to process it; population subgroups less educated or with lower levels of func-

tional health literacy would benefit less; 

• Traffic light’s (TL) colored nutrient amounts were considered familiar to the Portuguese 

population and considered ease and adequate to be interpreted and used by subgroups with 

lower levels of literacy, as well as those who need to self-manage health conditions; TL does not 

allow a direct overall summary for comparisons between products; 

• Nutri-Score (NS) was perceived as an evaluative summary score which does not require a 

high level of health literacy to interpret, potentially enhancing equity on vulnerable groups; 

concerns about the characteristics of the algorithm (adequate/inadequate dichotomy), as well as 



Int. J. Environ. Res. Public Health 2021, 18, 1422 10 of 18 
 

 

about the lack of information regarding nutrient amounts for consumers’ self-management of 

health or diseases; 

• Health Star Rating (HSR) was understood as a combination of summary score and nutri-

ent-specific types of information, which can decrease time to process it; nevertheless, it was per-

ceived as useful for groups with low literacy skills or for groups for which this information 

helps to manage health conditions, the use of stars was not appreciated by several experts and 

consumers. 

Survey 

• 469 individuals were interviewed, while 357 completed also the web-based component of 

the survey; 

• %GDA was recognized by 83.5% of the Portuguese population surveyed, followed by TL 

(82.6%), NS (16.2%), and last HSR (14.3%); 

• TL was preferred, rather than other systems, in eight of the 12 categories of the question-

naire of Julia and colleagues [50], all describing positive characteristics of a FOP-NL. Otherwise, 

NS had the highest proportion of responses in three of the 12 categories, although these items 

reveal negative feelings; 

• TL reached the highest number of correct answers of individuals choosing the healthiest 

option informed by this system (72.3%), followed by the HSR (70.9%), the %GDA (70.0%), and 

NS (62.2%). The control condition with no FOP-NL being presented reached 34.2% of correct an-

swers. 

After the analysis of qualitative and quantitative data, which was gathered through 

the already described mixed-method approach, the causal pathway of the impact of the 

implementation of the endorsement of a FOP-NL system was delineated, as presented in 

Figure 2. The box highlights the determinants which were evaluated in this HIA. 

 

Figure 2. Causal pathway of front-of-pack (FOP) potential health impact. 

3.3. Recommendations 

A set of recommendations were delineated to be potentially considered by policy-

makers during the implementation of the proposal, namely the endorsement of a sin-

gle/unique FOP-NL system to be presented on food products, commercialized in Portugal. 

These recommendations are presented in Table 3. 

  



Int. J. Environ. Res. Public Health 2021, 18, 1422 11 of 18 
 

 

Table 3. Recommendations (and supporting evidence) for the process of implementation of the 

proposal. 

Recommendations Outcomes Reference 

A single/unique FOP-NL system should be 

endorsed by the Portuguese Government as a 

relevant and evidence-based public health 

policy. The decision of which FOP-NL system to 

endorse should consider the evidence and 

conclusions resulting from the HIA performed 

(namely, about the pros and cons of each FOP-

NL system), as well as the FOP-NL systems 

adopted by other countries with expression at 

food trade level with Portugal 

It is expected that the endorsement of a 

single/unique FOP-NL system could enhance the 

usage of the implemented one, potentially impact 

promoting healthy food choices and diminish a 

potential confusion effect of comparisons across 

label formats. 

[21] 

To prevent health inequities, the decision about 

which FOP-NL system to endorse should 

consider potential differences of effect in 

promoting a better understanding of food 

products’ nutritional quality and/or better food 

choices among population subgroups, namely 

those with specific nutritional needs 

According to the evidence, including (preferably 

interpreted) information about certain substances 

(e.g., salt/sodium or sugar) which are related to the 

risk of the most prevalent non-communicable 

diseases (e.g., hypertension or diabetes) can lead to 

lower consumption of foods containing these 

nutrients, potentially contributing for the improving 

of chronic disease self-management. 

[51,52] 

In line with European legislation, the adoption 

by the food industry may be voluntary. 

However, rules on the adoption should be 

redefined to avoid the selective implementation 

of the endorsed system. 

Although the European legal context, specific rules 

or a medium-term transition for mandatory 

adoption would help to overcome the selective 

adherence to the endorsed FOP-NL system (e.g., an 

operator interested in the implementation of the 

FOP-NL system in a food product must implement 

it in all own commercialized products, rather than 

voluntarily implement it only in the healthiest 

products). 

[53,54] 

The concerns expressed with the classification 

algorithm of some FOP-NL systems (e.g., NS) 

should be analyzed and eventual improvements 

should be considered (e.g., assessing its validity 

for classifying a basket of food products 

commercialized in Portugal to test its suitability 

to Portuguese food products) 

Despite the discriminating performance of summary 

systems, namely Nutri-Score, was already tested 

within 921 Portuguese products, a broad study of 

specific products would allow to identify and to 

correct identified discrepancies [55] on 

classifications of less healthy products.  

[53,56] 

A strategy for the communication of the 

endorsed FOP-NL system (i.e., addressing and 

promoting knowledge and skills for its correct 

use) should be defined and all interested or 

affected stakeholders should be involved and 

engaged. Consumers or communities at higher 

risk of inequalities should be identified and 

should receive differentiated education 

according to their needs 

It is expected that the wide promotion of this 

initiative, in an open and transparent process, can 

increase the knowledge about the endorsed FOP-NL 

and confidence among consumers and increase its 

usage. Though the potential beneficial effect of FOP-

NL among most vulnerable groups of population 

promoting healthy dietary habits and the higher 

susceptibility of certain groups to use it (e.g., women 

and people with higher levels of nutrition 

knowledge), a communication strategy-oriented for 

specific characteristics of different groups can 

decrease potential differences of impact across 

different categories of consumers. 

[53,57] 
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3.4. Monitoring and Evaluation of the HIA Process 

The evaluation of the policy implementation should also be strategically defined, 

stipulating the monitoring of the effect of the proposal before its implementation. In this 

case, the outcomes of the implementation of a FOP-NL system should be monitored and 

evaluated in a short- and medium-term, but longer-term outcomes can also be considered 

even though they are affected by many other factors [53,54]. A set of assessment methods 

and indicators to assess after the implementation of the proposal was proposed: 

 Monitoring and characterization of the magnitude of the adoption of the endorsed 

FOP-NL system, and its presentation on food products package, by F&B industry; 

 The effectiveness of FOP-NL impact on purchasing decisions and overall diets in 

real-life research scenarios should be evaluated (e.g., interventions comparing nutri-

tional quality of real purchased food products—for example, in hyper/supermar-

kets—with or without the FOP-NL presented in food packages); 

 Monitoring the potential changes on food composition of products after starting to 

use the endorsed FOP-NL, though the potential of FOP-NL to originate a food com-

position reformulation (possibly to improve the classification attributed by a given 

FOP-NL system algorithm); 

 Conducting a retrospective HIA to evaluate the impact of this proposal after five 

years of implementation should also be considered, focusing on food choices in 

point-of-purchase contexts and, ultimately, in food habits (e.g., analyzing the Portu-

guese food balance or household budget survey); 

 The incidence or prevalence of diet-related diseases, as well as (premature) mortality 

by these causes, are more distal expected outcomes of this policy which should be 

considered within a continuous and long-term monitoring assessment system of the 

impact of this health policy initiative. Inequalities on these indicators among sub-

groups of the population should also be observed and analyzed. 

4. Discussion 

A prospective and comprehensive HIA was conducted, according to the procedures 

described by the IPH, to inform Portuguese policy-makers about the decision of which 

FOP-NL system to endorse in Portugal. Data collected during this HIA appraisal stage 

followed a mixed-methods approach, which included a SLR, FGs, in-depth individual 

face-to-face interviews and a survey. Main findings of the SLR suggested that FOP-NL 

systems lead to better results in several outcomes related to a better understanding of 

nutrition labelling or better nutritional quality of food choices, even though no particular 

system emerged as most effective than others. This proposal of endorsing a unique FOP-

NL system was consensually perceived as a relevant public health promotion policy 

among citizens, experts, and stakeholders. Moreover, the evaluation of the impact of four 

FOP-NL systems within a sample of the Portuguese population revealed that all systems 

allowed higher rates of selection of healthy food choices, in comparison with the no-nu-

tritional label control condition. The TL was the preferred FOP-NL system among the sur-

veyed participants, regarding several positive characteristics, e.g., useful about the pro-

vided information, trustworthiness, reliable, and being easy to understand and quick to 

process. 

To the best of our knowledge, this is the first HIA evaluating a policy proposal con-

cerning the government-endorsement of a FOP-NL system. Notwithstanding, the HIA 

method was already used to evaluate similar proposals, such as the impact of mandatory 

restaurant menu nutrition labelling on population weight gain, which found a benefic im-

pact of this policy on the obesity epidemic [58]. Following the recommendation of the 

European Commission for considering the evidence as a core value for informing policy-

making [59], the undertaken HIA constituted a fundamental process in the development 

of evidence-based policy on nutrition labelling and evidence-based recommendation for 
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its potential implementation. Indeed, the HIA methodology comprises relevant character-

istics for the evaluation of a health policy proposal, especially when it can potentially af-

fect differently and generate inequities among higher-risk population subgroups, as la-

belling policy is proposed to do [16]. The decision to undertake a comprehensive HIA was 

justified by the need to collect a broad range of scientific evidence [25], not only regarding 

the effectiveness of different FOP-NL systems on the interest outcomes but also regarding 

the opinions and preferences of the Portuguese population on FOP-NL. The mixed-meth-

ods approach, which was followed in the appraisal stage of this comprehensive HIA, al-

lowed the integration of qualitative (i.e., collected on FG, individual in-depth interviews) 

and quantitative (i.e., a telephone and web-based survey) methods to collect evidence to 

inform and to sustain a decision of policy-makers on which FOP-NL system to endorse 

[25,26]. 

Conducting an HIA, in this case to evaluate the impact of the endorsement of a FOP-

NL system by the Portuguese government, can promote health gains, mitigate negative 

health impacts and reduce/prevent health inequalities [25,60]. The performed SLR aimed 

to review the best evidence about the effectiveness of FOP-NL systems and to inform the 

decision of what systems should be considered to endorse. Despite good performance of 

several FOP-NLs in achieving healthy food choices, contradictory results were found re-

garding which was the most effective one. A recent narrative review also suggested that 

FOP-NL systems can help consumers to differentiate what foods are more or less healthy 

[51]. However, the author identified warning labels as the most successful system in the 

increasing of the intent to purchase healthier foods [51]. The need to focus this HIA on 

health equity through the observation of the differential effect of FOP-NL on higher risk 

population subgroups was also considered in the decision of using selected methods, 

namely the equity-focused SLR [27–29] following the PROGRESS-Plus framework [30,31]. 

Nonetheless, facing the small number of reviewed studies which evaluated the effect of 

FOP-NLs according to equity determinants, and the heterogeneity of their data collection, 

more evidence is still necessary to determine the role of several systems in decreasing 

inequities. The same conclusion was already advanced in a meta-analysis which noticed 

the need for further research to understand how purchasing and consumption are affected 

by specific FOP-NL systems among the most vulnerable subgroups [15]. 

Despite a good acceptance of a FOP-NL endorsement proposal, a broader knowledge 

about the effect of different FOP-NLs in people belonging to lower socio-economic sub-

groups of population was also advocated, by the participants in FGs and interviews, to 

guide the decision of what system to endorse. This concern is not exclusive of this study: 

the need to address and to consider these differences of effect were already highlighted 

during a process of nutrition labelling-related policies implementation in Latin American 

countries [61]. Citizens, experts, and stakeholders consensually called attention for the 

importance of a health/nutritional education program to promote the usage of the imple-

mented FOP-NL and to prevent health inequities, as a result of this policy. The inclusion 

of an educational campaign in the implementation strategy would enhance the under-

standing and use of the endorsed FOP-NL, and is common throughout previous imple-

mented systems [53]. In line with European legislation, none of FGs participants or inter-

viewed stakeholders defended the mandatory adoption of the endorsed FOP-NL system. 

However, a strategy to avoid a selective adoption was already proposed in Australia and 

New Zealand during the HSR implementation process. In those countries, aiming the 

widespread adoption of using this FOP-NL system, efforts are being made to achieve the 

required display of HSR in 70% of target products within five years (until the end of 2023); 

otherwise, authorities will consider mandatory adoption [62]. 

Despite the endorsement of FOP-NL systems by several European countries, based 

on evidence for their population (e.g., TL on United Kingdom [18] or NS on France [19]), 

evidence regarding the easiness to interpret FOP-NL systems, the effectiveness of FOP-

NL systems on promoting healthier food choices, and regarding which system performs 

better, was still lacking for the Portuguese setting. The results of the survey supported 
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that FOP-NL systems can help Portuguese consumers to make healthy food choices, with 

a (non-significant) tendency for TL to perform better than the other evaluated systems. A 

subsequent study found similar results regarding the ability of different FOP-NLs (i.e., TL 

and NS) to improve nutritional quality of food choices among Portuguese consumers in 

comparison with no label condition. In that study, NS was the most effective system in 

improving participants’ ranking ability [63]. Notwithstanding, and before the conduction 

of these two studies about the effectiveness of FOP-NL for the Portuguese population, 

appeals [37,38] were made to proceed with the endorsement, in Portugal, of the NS (i.e., 

without previous evidence about its effect on promoting healthier choices in the Portu-

guese population). Similar to the no-evidence discussions previously observed before or 

during the implementation of a FOP-NL system [64], this discussion can be a driver of 

positions polarization and can act as a barrier to define and implement an evidence-based 

FOP-NL policy. Thus, this HIA is a contribution to overcome the lacking evidence for 

informing the development of an evidence-based policy on FOP-NL taking into account 

and adjusting the proposal to the Portuguese population. 

Several strengths are attributed to the HIA method. The involvement of stakeholders, 

a key strategy of a HIA process, allowed to involve citizens, experts and representatives 

of the F&B industry, food retailers and regulatory agencies, as all these social actors have 

contextual knowledge that could lead to the provision of relevant insights about the po-

tential impact of the proposed policy. Furthermore, they could also contribute to the iden-

tification of population subgroups that may be differently affected by the proposal, thus 

anticipating the need to consider particular details during its implementation, in such a 

way that can lead to increased health gains and reduced social inequalities [65]. The Por-

tuguese population profile was described to set a baseline which allows further compari-

sons, after the proposal implementation. The described characteristics, in terms of health 

status and food and nutrients intake, are very similar to other European countries. Re-

garding the proportion of overweight (including obesity), Portugal stands in the worst 

situation among the European countries that comprises The Organization for Economic 

Co-operation and Development (OECD) [66]. Portugal has also one of the highest propor-

tions of individuals living with two or more chronic conditions in the OECD, only below 

the Finnish population [66]. Furthermore, Portugal compares with most of the other Eu-

ropean countries, where a poorer health status is more common among those with lower 

educational or income levels [66]. The same for food behavior: the insufficient intake of 

fruit and vegetables is also observed for most of European citizens, including Portuguese 

[67]. Summing up, unhealthy dietary habits are not exclusive for Portugal, which means 

that concerted policy development at regional level are crucial to promote healthy food 

environments and achieve a systemic dietary behavior improvement in Europe [7]. 

This study faced some limitations that are relevant to address. The sample size ob-

tained with the survey impairs the capacity to generalize to the Portuguese population 

our findings considering the effectiveness of four assessed FOP-NL systems on promoting 

healthier food choices. Notwithstanding, the characteristics of the sample surveyed were 

very similar to the Portuguese population concerning sex and education level [68]. More-

over, the main goal of the survey was to compare the performance between FOP-NL in 

terms of salutogenic food choices and this was done with a heterogeneous sample, allow-

ing to address the important issue of the social equity of a public health measure. 

Regarding the proposed monitoring indicators, data on diet-related morbidity 

should be carefully analyzed due to the difficulty of associate its potential changes specif-

ically to the effect of a single proposal, i.e., the endorsement of a FOP-NL system, and this 

is an identified limitation of this HIA. However, the expected potential of this proposal 

for changing dietary behaviors (e.g., high intake of sugar, fat, or salt) justifies the relevance 

of monitoring medium/long-term epidemiology of NCD’s in the country and associated 

premature mortality. 
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5. Conclusions 

This HIA showed that the relevance and beneficence of government endorsement of 

a unique/single FOP-NL system is rather consensual among citizens, experts, and stake-

holders. All the evaluated FOP-NL systems performed better than the no-nutritional label 

condition and can potentially act as an inductor of healthier food choices (i.e., a health 

nudge). However, no statistically significant differences were observed between the per-

formances of each system, despite a higher number of correct choices was reached when 

participants were asked for selecting the healthiest food package from a set of three alter-

natives with TL being presented. The implementation of an endorsed system should be 

accompanied by an effective educational campaign (promoting adequate health literacy 

to use properly the adopted FOP-NL) and monitoring the potential changes in food com-

position of products after starting to use the endorsed FOP-NL. 

The health impact of the food policy measure which was assessed in the scope of this 

HIA may become only clear after several years after its implementation. Therefore, a mon-

itoring system (allowing the assessment of the effectiveness of this health policy, also from 

a health/nutritional equity perspective) should also be considered. Further research 

should also contemplate long-term studies to assess how the implementation of a FOP-

NL would impact major health outcomes, namely morbidity and mortality by diet-related 

noncommunicable diseases. 

Supplementary Materials: The following are available online at www.mdpi.com/1660-

4601/18/4/1422/s1: Table S1: Section one: background and context; Table S2: Section two: potential 

impacts on health determinants; Table S3: Section three: screening outcome and Table S4: Scoping 

tool. 

Author Contributions: Conceptualization, V.A., R.F.-S., O.S., A.V., J.F., C.P.V., M.J.G., P.N., A.C., 

and P.G.; methodology—V.A., R.F.-S., O.S., and A.V.; writing—original draft preparation—R.F.-S., 

V.A., O.S., and A.V.; writing—review and editing, V.A., R.F.-S., O.S., and A.V.; project administra-

tion—V.A., R.F.-S., O.S., and A.V. All authors have read and agreed to the published version of the 

manuscript. 

Funding: This work was supported by the National Programme for the Promotion of Healthy Eat-

ing (PNPAS), General Directorate of Health (DGS). The writing of this manuscript had also the sup-

port of Fundação para a Ciência e a Tecnologia, grant number UIDB/04295/2020 and 

UIDP/04295/2020. 

Institutional Review Board Statement: The study was conducted according to the guidelines of the 

Declaration of Helsinki and approved by the Centro Académico de Medicina de Lisboa (Ref.a 467/18; 

December 4, 2018). 

Informed Consent Statement: Informed consent was obtained from all subjects involved in the 

study. 

Data Availability Statement: Not applicable. 

Acknowledgments: This article is part of the study, “A contribution for the impact assessment of a 

new initiative of nutrition labelling in Portugal (Nutr-HIA)”, requested and funded by the General 

Directorate of Health (DGS). This study has also institutional support from the World Health Or-

ganization (WHO). The researchers acknowledge all the institutions and persons involved. Special 

acknowledgment should be given to Gabriel Gulis, Jo Jewell, Julia Nowacki, and Marco Martuzzi 

for their valuable inputs regarding the execution of this health impact assessment. Finally, but of 

most importance, this paper is dedicated to the memory of Catarina Sena, to whom we express our 

deep gratitude for her unique support. 

Conflicts of Interest: The authors declare no conflict of interest. 

  



Int. J. Environ. Res. Public Health 2021, 18, 1422 16 of 18 
 

 

References 

1. WHO. World Health Statistics 2018: Monitoring Health for the SDGs, Sustainable Development Goals; WHO: Geneva, Switzerland, 

2018. 

2. Bennett, J.E.; Stevens, G.A.; Mathers, C.D.; Bonita, R.; Rehm, J.; Kruk, M.E.; Riley, L.M.; Dain, K.; Kengne, A.P.; Chalkidou, K.; 

et al. NCD Countdown 2030: Worldwide trends in non-communicable disease mortality and progress towards Sustainable 

Development Goal target 3.4. Lancet 2018, 392, 1072–1088, doi:10.1016/s0140-6736(18)31992-5. 

3. Gakidou, E.; Afshin, A.; Abajobir, A.A.; Abate, K.H.; Abbafati, C.; Abbas, K.M.; Abd-Allah, F.; Abdulle, A.M.; Abera, S.F.; 

Aboyans, V.; et al. Global, regional, and national comparative risk assessment of 84 behavioural, environmental and occupa-

tional, and metabolic risks or clusters of risks, 1990–2016: A systematic analysis for the Global Burden of Disease Study 2016. 

Lancet 2017, 390, 1345–1422, doi:10.1016/s0140-6736(17)32366-8. 

4. Popkin, B.M. Global nutrition dynamics: The world is shifting rapidly toward a diet linked with noncommunicable diseases. 

Am. J. Clin. Nutr. 2006, 84, 289–298. 

5. GBD 2017 Diet Collaborators. Health effects of dietary risks in 195 countries, 1990–2017: A systematic analysis for the Global 

Burden of Disease Study 2017. Lancet 2019, 393, 1958–1972, doi:10.1016/S0140-6736(19)30041-8. 

6. Pagliai, G.; Dinu, M.; Madarena, M.P.; Bonaccio, M.; Iacoviello, L.; Sofi, F. Consumption of ultra-processed foods and health 

status: A systematic review and meta-analysis. Br. J. Nutr. 2021, 125, 308–318, doi:10.1017/s0007114520002688. 

7. World Health Organization. Regional Office for Europe. Better Food and Nutrition in Europe–Progress Report (2018); World Health 

Organization: Copenhagen, Denmark, 2018. Available online: http://www.euro.who.int/en/health-topics/disease-preven-

tion/nutrition/publications/2018/better-food-and-nutrition-in-europe-progress-report-2018 (accessed on 14 January 2019). 

8. Hawkes, C.; Smith, T.G.; Jewell, J.; Wardle, J.; Hammond, R.A.; Friel, S.; Thow, A.M.; Kain, J. Smart food policies for obesity 

prevention. Lancet 2015, 385, 2410–2421, doi:10.1016/s0140-6736(14)61745-1. 

9. World Health Organization. Regional Office for Europe. European Food and Nutrition Action Plan 2015–2020; World Health Organ-

ization, Regional Office for Europe: Copenhagen, Denmark, 2015. 

10. World Health Organization. Global Strategy on Diet, Physical Activity and Health; World Health Organization: Geneva, Switzer-

land, 2004. 

11. Shangguan, S.; Afshin, A.; Mozaffarian, D.; Shulkin, M.; Ma, W.; Marsden, D.; Smith, J.; Saheb-Kashaf, M.; Shi, P.; Micha, R.; et al. 

A meta-analysis of food labeling effects on consumer diet behaviors and industry practices. Am. J. Prev. Med. 2019, 56, 300–314, 

doi:10.1016/j.amepre.2018.09.024. 

12. Institute of Medicine (U.S.). Committee on Examination of Front-of-Package Nutrition Rating Systems and Symbols. Front-of-Package 

Nutrition Rating Systems and Symbols. Phase I Report; National Academies Press: Washington, DC, USA, 2010. 

13. Regulation (EU) No 1169/2011 of the European Parliament and of the Council of 25 October 2011 on the provision of food information to 

consumers, amending Regulations (EC) No 1924/2006 and (EC) No 1925/2006 of the European Parliament and of the Council, and repeal-

ing Commission Directive 87/250/EEC, Council Directive 90/496/EEC, Commission Directive 1999/10/EC, Directive 2000/13/EC of the 

European Parliament and of the Council, Commission Directives 2002/67/EC and 2008/5/EC and Commission Regulation (EC) No 

608/2004; OJ L304/18; European Parliament: Strasbourg, France, 2011. 

14. Kelly, B.; Jewell, J. What is the Evidence on the Policy Specifications, Development Processes and Effectiveness of Existing Front-

of-Pack Food Labelling Policies in the WHO European Region? Available online: http://www.euro.who.int/__data/as-

sets/pdf_file/0007/384460/Web-WHO-HEN-Report-61-on-FOPL.pdf?ua=1 (accessed on 2 January 2019). 

15. Croker, H.; Packer, J.; Russell, S.; Stansfield, C.; Viner, R.M. Front of pack nutritional labelling schemes: A systematic review 

and meta-analysis of recent evidence relating to objectively measured consumption and purchasing. J. Hum. Nutr. Diet. 2020, 

33, 518–537, doi:10.1111/jhn.12758. 

16. Kanter, R.; Vanderlee, L.; Vandevijvere, S. Front-of-package nutrition labelling policy: Global progress and future directions. 

Public Heal. Nutr. 2018, 21, 1399–1408, doi:10.1017/s1368980018000010. 

17. Choices International Foundation. The Choices Programme. Available online: https://www.choicesprogramme.org/what-we-

do/the-choices-programme/ (accessed on 9 July 2020). 

18. Food Standards Agency. Using Traffic Lights to Make Healthier Choices. Available online: http://www.resourcesorg.co.uk/as-

sets/pdfs/foodtrafficlight1107.pdf (2007) (accessed on 8 November 2019). 

19. Julia, C.; Etilé, F.; Hercberg, S. Front-of-pack Nutri-Score labelling in France: An evidence-based policy. Lancet Public Heal. 2018, 

3, e164, doi:10.1016/s2468-2667(18)30009-4. 

20. Department of Health, Australian Government. About Health Star Ratings. Available online: http://www.healthstarrat-

ing.gov.au/internet/healthstarrating/publishing.nsf/Content/About-health-stars#.XwdNGsG_TLA.mendeley (accessed on 9 

July 2020). 

21. Draper, A.K.; Adamson, A.J.; Clegg, S.; Malam, S.; Rigg, M.; Duncan, S. Front-of-pack nutrition labelling: Are multiple formats 

a problem for consumers? Eur. J. Public Heal. 2011, 23, 517–521, doi:10.1093/eurpub/ckr144. 

22. WHO. Portuguese Consumers’ Attitudes Towards Food Labelling; World Health Organization: Copenhagen, Denmark, 2017. Avail-

able online: http://www.euro.who.int/en/countries/portugal/publications/portuguese-consumers-attitudes-towards-food-la-

belling-2017 (accessed on 18 June 2018). 

23. Mozaffarian, D.; Angell, S.Y.; Lang, T.A.; Rivera, J. Role of government policy in nutrition—barriers to and opportunities for 

healthier eating. BMJ 2018, 361, k2426, doi:10.1136/bmj.k2426. 



Int. J. Environ. Res. Public Health 2021, 18, 1422 17 of 18 
 

 

24. European Centre for Health Policy. Health Impact Assessment: Main Concepts and Suggested Approach, Gothenburg Consensus Paper; 

WHO: Gothenburg, Sweden, 1999. 

25. Institute of Public Health in Ireland. Health Impact Assessment Guidance; The Institute of Public Health in Ireland: Dublin, Ireland, 

2009. 

26. Gaber, J.; Overacker, T. Establishing mixed method research design guidelines in health impact assessment investigations. 

Impact Assess. Proj. Apprais. 2012, 30, 275–283, doi:10.1080/14615517.2012.743243. 

27. Welch, V.; Petticrew, M.; Petkovic, J.; Moher, D.; Waters, E.; White, H.; Tugwell, P.; Atun, R.; Awasthi, S.; Barbour, V.; et al. 

Extending the PRISMA statement to equity-focused systematic reviews (PRISMA-E 2012): Explanation and elaboration. J. Clin. 

Epidemiol. 2016, 70, 68–89, doi:10.1016/j.jclinepi.2015.09.001. 

28. Welch, V.; Petticrew, M.; Tugwell, P.; Moher, D.; O’Neill, J.; Waters, E.; White, H.; the PRISMA-Equity Bellagio Group. PRISMA-

equity 2012 extension: Reporting guidelines for systematic reviews with a focus on health equity. PLoS Med. 2012, 9, e1001333, 

doi:10.1371/journal.pmed.1001333. 

29. Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; The PRISMA Group. Preferred reporting items for systematic reviews and 

meta-analyses: The PRISMA statement. PLoS Med. 2009, 6, e1000097, doi:10.1371/journal.pmed.1000097. 

30. O’Neill, J.; Tabish, H.; Welch, V.; Petticrew, M.; Pottie, K.; Clarke, M.; Evans, T.; Pardo, J.P.; Waters, E.; White, H.; et al. Applying 

an equity lens to interventions: Using PROGRESS ensures consideration of socially stratifying factors to illuminate inequities 

in health. J. Clin. Epidemiol. 2014, 67, 56–64, doi:10.1016/j.jclinepi.2013.08.005. 

31. Evans, T.; Brown, H. Road traffic crashes: Operationalizing equity in the context of health sector reform. Inj. Control. Saf. Promot. 

2003, 10, 11–12, doi:10.1076/icsp.10.1.11.14117. 

32. Feteira-Santos, R.; Fernandes, J.; Virgolino, A.; Alarcão, V.; Sena, C.; Vieira, C.P.; Gregório, M.J.; Nogueira, P.; Costa, A.; Graça, 

P.; et al. Effectiveness of interpretive front-of-pack nutritional labelling schemes on the promotion of healthier food choices: A 

systematic review. Int. J. Evid. Based Heal. 2020, 18, 24–37, doi:10.1097/xeb.0000000000000214. 

33. Santos, O.; Alarcão, V.; Feteira-Santos, R.; Fernandes, J.; Virgolino, A.; Sena, C.; Vieira, C.P.; Gregório, M.J.; Nogueira, P.; Graça, 

P.; et al. Impact of different front-of-pack nutrition labels on online food choices. Appetite 2020, 154, 104795, 

doi:10.1016/j.appet.2020.104795. 

34. World Medical Association. World Medical Association Declaration of Helsinki: Ethical principles for medical research involv-

ing human subjects. JAMA 2013, 310, 2191–2194. 

35. Graça, P.; Gregório, M.J.; De Sousa, S.M.; Brás, S.; Penedo, T.; Carvalho, T.; Bandarra, N.M.; Lima, R.M.; Simão, A.P.; Goiana-

Da-Silva, F.; et al. A new interministerial strategy for the promotion of healthy eating in Portugal: Implementation and initial 

results. Heal. Res. Policy Syst. 2018, 16, 1–16, doi:10.1186/s12961-018-0380-3. 

36. Resolução da Assembleia da República no. 83/2018, Diário da República no. 65/2018, Série I de 2018-04-03. Available online: 

https://dre.pt/web/guest/home/-/dre/114949211/details/maximized?jp=true (accessed on 8 November 2019). 

37. Goiana-Da-Silva, F.; Cruz-E-Silva, D.; Miraldo, M.; Calhau, C.; Bento, A.; Cruz, D.; Almeida, F.; Darzi, A.; Araújo, F. Front-of-

pack labelling policies and the need for guidance. Lancet Public Heal. 2019, 4, e15, doi:10.1016/s2468-2667(18)30256-1. 

38. Goiana-Da-Silva, F.; Cruz-E-Silva, D.; Darzi, A.; Araújo, F.; Gregório, M.J.; Nunes, A.M.; Calhau, C.; Hercberg, S.; Rito, A.; Bento, 

A.; et al. Nutri-score: A public health tool to improve eating habits in Portugal. Acta Médica Portuguesa 2019, 32, 175–178, 

doi:10.20344/amp.11627. 

39. Lopes, L.; Torres, D.; Oliveira, A.; Severo, M.; Alarcão, V.; Guiomar, S.; Mota, J.; Teixeira, P.; Rodrigues, S.; Lobato, L.; et al. 

Inquérito Alimentar Nacional e de Atividade Física IAN-AF 2015-2016: Relatório de resultados. Available online: www.ian-

af.up.pt (accessed on 8 November 2019). 

40. Barreto, M.; Gaio, V.; Kislaya, I.; Antunes, L.; Rodrigues, A.P.; Silva, A.C.; Vargas, P.; Prokopenko, T.; Santos, A.J.; Namorado, 

S.; et al. 1st Inquérito Nacional de Saúde com Exame Físico (INSEF 2015): Estado de Saúde. Lisboa. Available online: http://re-

positorio.insa.pt/handle/10400.18/4115 (accessed on 15 December 2016). 

41. Khandpur, N.; Sato, P.D.M.; Mais, L.A.; Martins, A.P.B.; Spinillo, C.G.; Garcia, M.T.; Rojas, C.F.U.; Jaime, P.C. Are front-of-

package warning labels more effective at communicating nutrition information than traffic-light labels? A randomized con-

trolled experiment in a brazilian sample. Nutrients 2018, 10, 688, doi:10.3390/nu10060688. 

42. Savoie, N.; Gale, K.B.; Harvey, K.L.; Binnie, M.A.; Pasut, L.; Barlow, K. Consumer perceptions of front-of-package labelling 

systems and healthiness of foods. Can. J. Public Heal. 2013, 104, e359–e363, doi:10.17269/cjph.104.4027. 

43. Hodgkins, C.E.; Raats, M.M.; Fife-Schaw, C.; Peacock, M.; Gröppel-Klein, A.; Koenigstorfer, J.; Wasowicz, G.; Stysko-Kunkow-

ska, M.; Gülcan, Y.; Kuştepeli, Y.; et al. Guiding healthier food choice: Systematic comparison of four front-of-pack labelling 

systems and their effect on judgements of product healthiness. Br. J. Nutr. 2015, 113, 1652–1663, doi:10.1017/s0007114515000264. 

44. Raats, M.M.; Hieke, S.; Jola, C.; Hodgkins, C.E.; Kennedy, J.; Wills, J. Reference amounts utilised in front of package nutrition 

labelling; impact on product healthfulness evaluations. Eur. J. Clin. Nutr. 2014, 69, 619–625, doi:10.1038/ejcn.2014.190. 

45. Ni Mhurchu, C.; Volkova, E.; Jiang, Y.; Eyles, H.; Michie, J.; Neal, B.; Blakely, T.; Swinburn, B.; Rayner, M. Effects of interpretive 

nutrition labels on consumer food purchases: The starlight randomized controlled trial. Am. J. Clin. Nutr. 2017, 105, 695–704. 

46. Ares, G.; Aschemann-Witzel, J.; Curutchet, M.R.; Antúnez, L.; Machín, L.; Vidal, L.; Martínez, J.; Giménez, A. Nutritional warn-

ings and product substitution or abandonment: Policy implications derived from a repeated purchase simulation. Food Qual. 

Preference 2018, 65, 40–48, doi:10.1016/j.foodqual.2017.12.001. 

47. Crosetto, P.; Muller, L.; Ruffieux, B. Réponses des consommateurs à trois systèmes d’étiquetage nutritionnel face avant. Cah. 

Nutr. Diététique 2016, 51, 124–131. 



Int. J. Environ. Res. Public Health 2021, 18, 1422 18 of 18 
 

 

48. Muller, L.; Ruffieux, B. Modification des achats en réponse à l’apposition de différents logos d’évaluation nutritionnelle sur la 

face avant des emballages. Cah. Nutr. Diététique 2012, 47, 171–182. 

49. Crosetto, P.; Lacroix, A.; Muller, L. Modification des achats alimentaires en réponse à cinq logos nutritionnels. Cah. Nutr. 

Diététique 2017, 52, 129–133. 

50. Julia, C.; Péneau, S.; Buscail, C.; Gonzalez, R.; Touvier, M.; Hercberg, S.; Kesse-Guyot, E. Perception of different formats of front-

of-pack nutrition labels according to sociodemographic, lifestyle and dietary factors in a French population: Cross-sectional 

study among the NutriNet-Santé cohort participants. BMJ Open 2017, 7, e016108. 

51. Temple, N. Front-of-package food labels: A narrative review. Appetite 2020, 144, 104485, doi:10.1016/j.appet.2019.104485. 

52. Taillie, L.S.; Reyes, M.; Colchero, A.; Popkin, B.M.; Corvalán, C. An evaluation of Chile’s Law of Food Labeling and Advertising 

on sugar-sweetened beverage purchases from 2015 to 2017: A before-and-after study. PLoS Med. 2020, 17, e1003015, 

doi:10.1371/journal.pmed.1003015. 

53. Jones, A.; Neal, B.; Reeve, B.; Ni Mhurchu, C.; Thow, A.M. Front-of-pack nutrition labelling to promote healthier diets: Current 

practice and opportunities to strengthen regulation worldwide. BMJ Glob. Heal. 2019, 4, e001882, doi:10.1136/bmjgh-2019-

001882. 

54. World Cancer Research Fund International. Building Momentum: Lessons on Implementing a Robust Front-Of-Pack Food Label; 

WCRF: London, UK, 2019. 

55. Gregório, M.J.; Alves, M.; Graça, P. Análise Do Perfil Nutricional Dos Alimentos Portugueses: Aplicabilidade Do Modelo De Rotulagem 

Nutricional Do Nutriscore (Unpublished Data); Direção-Geral da Saúde: Lisboa, Portugal, 2019. 

56. Dréano-Trécant, L.; Egnell, M.; Hercberg, S.; Galan, P.; Soudon, J.; Fialon, M.; Touvier, M.; Kesse-Guyot, E.; Julia, C. Performance 

of the front-of-pack nutrition label nutri-score to discriminate the nutritional quality of foods products: A comparative study 

across 8 european countries. Nutrients 2020, 12, 1303, doi:10.3390/nu12051303. 

57. Campos, S.; Doxey, J.; Hammond, D. Nutrition labels on pre-packaged foods: A systematic review. Public Heal. Nutr. 2011, 14, 

1496–1506, doi:10.1017/s1368980010003290. 

58. Kuo, T.; Jarosz, C.J.; Simon, P.; Fielding, J.E. Menu labeling as a potential strategy for combating the obesity epidemic: A health 

impact assessment. Am. J. Public Heal. 2009, 99, 1680–1686, doi:10.2105/ajph.2008.153023. 

59. Mair, D., Smillie, L., La Placa, G., Schwendinger, F., Raykovska, M., Pasztor, Z. and Van Bavel, R. Understanding Our Political 

Nature: How to Put Knowledge and Reason at the Heart of Political Decision-Making; EUR 29783 EN; Publications Office of the Euro-

pean Union: Luxembourg, 2019, doi:10.2760/374191. 

60. WHIASU. Health Impact Assessment-A Pratical Guide; WHIASU: Cardiff, Wales, 2011. 

61. Rincón, S.; Carriedo, A.; Tolentino, L.; Allemandi, L.; Tiscornia, V.; Araneda, J.; Murillo, A.; Barquera, S. Review of Current 

Labelling Regulations and Practices for Food and Beverage Targeting Children and Adolescents in Latin America Countries 

(Mexico, Chile, Costa Rica and Argentina) and Recommendations for Facilitating Consumer Information. Available online: 

https://www.unicef.org/csr/food_labelling.html (accessed on 13 December 2020). 

62. Mpcounsulting. Health Star Rating System Five Year Review Report. Available Online: http://healthstarrating.gov.au/inter-

net/healthstarrating/publishing.nsf/content/D1562AA78A574853CA2581BD00828751/$File/Health-Star-Rating-System-Five-

Year-Review-Report.pdf (accessed on 10 December 2020). 

63. Egnell, M.; Talati, Z.; Galan, P.; Andreeva, V.A.; Vandevijvere, S.; Gombaud, M.; Dréano-Trécant, L.; Hercberg, S.; Pettigrew, S.; 

Julia, C. Objective understanding of the Nutri-score front-of-pack label by European consumers and its effect on food choices: 

An online experimental study. Int. J. Behav. Nutr. Phys. Act. 2020, 17, 146. 

64. Julia, C.; Hercberg, S. Research and lobbying conflicting on the issue of a front-of-pack nutrition labelling in France. Arch. Public 

Heal. 2016, 74, 1–5, doi:10.1186/s13690-016-0162-8. 

65. Tamburrini, A.-L.; Gilhuly, K.; Harris-Roxas, B. Enhancing benefits in health impact assessment through stakeholder consulta-

tion. Impact Assess. Proj. Apprais. 2011, 29, 195–204, doi:10.3152/146155111x12959673796281. 

66. OECD. Long-term care Beds in instruction and hospitals. In Health at a Glance 2015; OECD: Paris, France, doi:10.1787/19991312. 

67. Elmadfa, I. Food Consumption in Adults on the Basis of Dietary Surveys in European Countries. In European Nutrition and 

Health Report 2009; KARGER: Basel, Switzerland, 2009; Volume 62, pp. 60–67. 

68. Instituto Nacional de Estatística/Statistics Portugal. Statistical Yearbook of Portugal 2017; INE: Lisboa, Portugal, 2018. 


