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TRIAL  2 

 3 

 4 

Abstract 5 

Purpose: Thise purpose of this study was to examineexamined the effect of different menu labelling 6 

formats on healthy food choices in a real restaurant setting. Design/methodology/approach: This 7 

cross-sectional, randomised and controlled parallel-group trial was conducted in Brazil in 2013. 313 8 

university students were randomly assigned to one of three parallel groups with different menu 9 

labelling formats. Of these, data from 233 students were analysed. The others did not attend and were 10 

excluded. Intervention group 1 (n=88) received information in the form of a traffic light system plus 11 

guideline daily amounts, while intervention group 2 (n=74) was presented with an ingredients list plus 12 

highlighted symbols. The control group (n=71) received a menu with no menu labelling. Data were 13 

collected on one weekday in a restaurant setting. Trial outcomes were assessed by healthy food 14 

choices. Findings: Healthy food choices were significantly higher amongof students who received the 15 

menu showing an ingredients list plus highlighted symbols were significantly higher when compared to 16 

the other groups. Thise same menu labelling format positively affected healthy food choices in women, 17 

not overweight participants and in participants who often ate out more than twice a week. 18 

Originality/value: MA menu labelling format presentingthat presented an ingredients list and 19 

highlighted symbols was positively associated with healthy food choices among university students in 20 

Brazil. This type of labelling could be adopted in future legislation on menu labelling in Brazil and 21 

around the world.   22 

Keywords: Nutrition information;  Restaurants; Foodservice; Food choices; Intervention.  23 

Article Classification: Research paper. 24 
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 33 

 34 

Introduction 35 

 36 

The term menu labelling can be used in different contexts, as a synonym for calorie information 37 

(Roberto et al., 2013; Brochu and Dovidio, 2014;), for nutritional information (Yoon and George, 38 

2012; Auchincloss et al., 2013), for the coloured traffic light system (Gerlach, 2013; Morley et al., 39 

2013), or for food and nutritional information (Thunstrom and Nordstrom, 2011; Feldman et al., 2013).  40 

For the purposes of the present study, menu labelling refers to  all calorie information, nutritional 41 

information (such as calories and nutrients), and food information (e.g. ingredients list, highlighted 42 

symbols to designate ‘vegetarian’ and phrases like ‘contains gluten’), as well as the traffic light system 43 

plus guideline daily amounts. 44 

Menu labelling is a public health strategy that is debated around the world as a way to help prevent 45 

obesity and other chronic diseases by informing consumers’ choices (Bleich and Pollack, 2010; Malik 46 

et al., 2013). However, only in the United States of America (USA) is it mandatory under federal law; 47 

there, restaurants and similar food service establishments that are part of a chain of 20 or more must 48 

provide calorie information on their menus (United States Of America, 2014). In other countries (e.g. 49 

Canada and Australia), menu labelling comes under local laws, but not federal law.  50 

In Brazil, although there is no national legislation, menu labelling is being discussed by ANVISA 51 

(Brazilian Health Surveillance Agency). In some places there are local laws which require nutritional 52 

information to be presented on menus but there is no evidence of law enforcement and if this initiative 53 

is effective for consumer use (Oliveira et al., 2012). 54 

Consumers report wanting menu labelling to be available to help them make informed choices; this is 55 

especially so for those who have dietary restrictions related to health, such as allergies and intolerances, 56 

and those with religious or philosophical requirement (Oliveira et al., 2012; Martinez et al., 2013). 57 

Unfortunately, they often find it hard to read and understand the information, mostly because of the 58 

mathematically complex numeric information on calories and nutrients (Grunert and Wills, 2007; 59 

Blumenthal and Volpp, 2010; Tangari et al., 2010; Lee et al., 2013). 60 

There is no a standard design to provide menu labelling in restaurants, and the way this information is 61 

made available varies substantially. According to the Food Standards Agency (FSA) in the United 62 

Kingdom (UK), consumers consider standardisation of menu labelling design important to allow 63 
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differentiation among dishes, and to facilitate their use and understanding of this information (United 64 

Kingdom, 2009).  65 

Because of the lack of standardisation and definition on what is the best menu labelling design a variety 66 

of food and nutritional information formats for packaged food are being adapted for restaurant use, 67 

such as the traffic light system and nutrition table formats (Feldman et al., , 2013).    68 

However, if the available information is not presented in a simple and easily understandable format, 69 

consumers may become confused (Thomas Jr and Mills, 2006). Authors report that consumers have 70 

difficulty understanding quantitative information such as calories, fat and sodium counts, but can easily 71 

recognise qualitative information about different dishes (Tangari et al., 2010; Ellison et al., 2014).  72 

Studies have shown that providing only calorie information is insufficient to modify consumer 73 

behaviour in restaurants; this suggests that the inclusion of interpretative or descriptive menu labelling 74 

formats, besides calories, is required to influence food choices (Kiszko et al., 2014; Schornack and 75 

Rozensher, 2014; Sinclair et al., 2014; Fernandes et al., 2016).   76 

Studies have reported that qualitative information, such as healthy symbols and traffic light 77 

information, was most effective in promoting healthy food choices in restaurants (Thorndike et al., 78 

2012; Morley et al., 2013; Lassen et al., 2014; Fernandes et al., 2016; Chen et al., 2017). In addition, 79 

studies have showed that consumers prefer simple menu labelling formats (such as symbols) and are 80 

more likely to use menu labelling when the information is easy to understand and requires minimal 81 

effort (Lando and Labiner-Wolfe, 2007; Morley et al., 2013).  82 

 83 

A survey conducted in the USA among 487 university students has shown that ninety-six per cent of 84 

participants reported that they wanted menu labelling in canteens and eighty-eight per cent of 85 

university students said that menu labelling could affect their food choice at least sometimes. 86 

Respondents also indicated a preference for less information, focusing more on calories, ingredients 87 

and fat (Martinez et al., 2013).   88 

For many students, meals eaten in university restaurants or canteens are their main meals of the day 89 

(Hoefkens et al., 2012); and often they describe menu labelling designs in these venues as confusing 90 

and difficult to follow (Hoefkens et al., 2011).   91 

The impact of providing menu labelling on food choices may differ depending on different factors, 92 

such as age, gender and weight. Young adults (18 to 24 years) (Dumanovsky et al., 2010; Pulos and 93 

Leng, 2010), women (Bezerra and Sichieri, 2009; Bollinger et al., 2011; Heathcote and Baic, 2011) and 94 

overweight people (Dowray et al., 2013) tend to see and use menu labelling in their food choices. 95 
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In the same way, some studies have reported that consumers who follow special diets or have food-96 

related illnesses would be more nutrient-conscious and would use more menu labelling (Stein et al., 97 

2010; Girz et al., 2012; Ellison et al., 2014) as well as people who often have lunch away from home 98 

(Fernandes et al., 2015). 99 

Therefore, the aim of this study was to examine the effect of different menu labelling formats on 100 

healthy food choices in a real restaurant setting.  According to the results of a preliminary focus groups 101 

study to develop the tested formats (Oliveira et al., 2017), we hypothesised that selected menu labelling 102 

formats could influence healthy food choices, especially qualitative information, as ingredients list plus 103 

symbols format and traffic light system, because they were the preferred formats reported in the focus 104 

groups study. 105 

 106 

 107 

Method 108 

 109 

Study design  110 

A cross-sectional, parallel group cluster randomised controlled trial was undertaken in Brazil with 111 

university students in a restaurant setting in 2013. The participants were randomly assigned to three 112 

parallel groups with different menu formats: traffic light system plus guideline daily amounts 113 

(TLS+GDA); ingredients list plus highlighted symbols (IL+S); or a control group, with no menu 114 

labelling (C), to examine the effect on healthy food choices.  115 

 116 

Menu labelling formats 117 

The tested menu formats were previously defined in five focus groups conducted with university 118 

students in 2013 (Oliveira et al., 2017).  Focus groups were conducted with 36 participants.  119 

Recruitment was discontinued once the same themes continued to emerge across groups. Themes 120 

originating from the content analysis were organised around four menu labelling formats: 1) numerical 121 

information of calories; 2) numerical information on calories and nutrients; 3) coloured traffic light 122 

system; 4) food information with list of ingredients and highlighted symbols (contains gluten, lactose, 123 

trans fat and/or genetically modified organisms; is suitable for vegetarian and/or organic). University 124 

students preferred a list of ingredients plus symbols format, which was considered more understandable 125 

and useful to make informed food choices. The traffic light system was considered the second preferred 126 
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menu labelling format. Numerical information of calories and nutrients as well as only calorie 127 

information formats were rejected by most focus group participants (Figure 1). 128 

In this study, the traffic light system was used plus GDA (guideline daily amount) because consumers’ 129 

feedback in our focus group study suggested that this information is considered more understandable 130 

than the traffic light system only. Malam et al. (2009) also showed a preference for the traffic light 131 

system plus GDA. Traffic light colours designated low (green), medium (amber) or high (red) levels of  132 

fat, saturated fat, sugar, salt  and calories plus the percentage of the GDA of energy and the same 133 

nutrients (United Kingdom, 2007; European Food Information Council, 2015).  134 

Food information with list of ingredients and highlighted symbols (contains gluten, lactose, trans fat 135 

and/or genetically modified organisms; is suitable for vegetarian and/or organic) was adapted from a 136 

previous study conducted by Feldman et al. (2013). 137 

 138 

Selected restaurant  139 

Selection of the location was intentional; we chose a restaurant located near a university campus in 140 

Brazil, with university students who agreed to participate in the study as consumers.  141 

The restaurant offers a printed menu of the day serving a selection of 18 dishes per day similar a fast 142 

buffet setting (five salads, seven side dishes, six meat dishes). Nearly 500 meals are served daily 143 

between 11am until 2pm, Monday to Friday. Structure of the menu and recipes are standardised.  144 

 145 

Participants and recruitment 146 

To be eligible to participate, students had to be at least 20 years old, in accordance with the World 147 

Health Organisation adulthood definition 
(31)

 and be undergraduate students. To minimize self-selection 148 

bias, the participants were told that the study was a consumer survey in a restaurant. Menu labelling 149 

and the word nutrition were not mentioned in any recruitment material.   150 

Subjects were all volunteers, recruited via social media and email messages. Online advertisements 151 

contained a link to the registration form, allowing eligible students to be contacted by the research 152 

team.  153 

The selected restaurant could support an increase of approximately 250 people per day in addition to 154 

their usual 500 customers. Thus, sample calculation was based on 250 people plus 10% due to losses or 155 

refusals and 15 % due to confounders, giving a total of 313 volunteers.   156 
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Some 430 students signed up to participate in the study, from whom 375 volunteers were recruited 157 

having met the criteria of eligibility, 313 (83.4% response rate) were blindly allocated to the 158 

experimental condition. Of these, 233 students attended and participated in the one-day intervention.   159 

This study was conducted according to the guidelines laid down in the Declaration of Helsinki and all 160 

procedures involving human subjects were approved by the Human Ethics Committee of Federal 161 

University of Santa Catarina (ethics number 484.782). All students who agreed to participate in the 162 

study signed an informed consent form. 163 

 164 

Random allocation and blinding 165 

The 313 volunteers recruited were randomly assigned to one of the three parallel groups corresponding 166 

to different menu formats: 1) no menu labelling (control group); 2) traffic light system plus GDA (TLS 167 

+ GDA 3) ingredients list plus highlighted symbols (IL +S). Randomisation was stratified according to 168 

gender, BMI and dietary restrictions. Sixteen groups were formed to be randomised into one of three 169 

menu labelling formats proposed. Block randomisation was carried out with a computer-generated list 170 

of random numbers, using codes for the participants by an investigator with no involvement in the trial. 171 

A stratified blocked randomisation scheme was used to achieve comparability between the study 172 

groups.  173 

Only investigators and staff were kept blind to the allocation. 174 

 175 

Study protocol 176 

Data were collected on a weekday during lunch time opening hours (11:00-14:00). All menu labelling 177 

formats were tested simultaneously. Upon arrival at the restaurant, each participant met individually 178 

with a study staff member and was provided with one of the printed menus having the labelling format 179 

corresponding to the group to which they had been randomly assigned. Participants were then asked to 180 

look at/ read the menu and order their meal annotating the chosen dishes on a separate tally sheet. 181 

Study staff guided this procedure.   182 

Meals chosen by the participants were free. The aim of this stage was to analyse healthy food choices. 183 

 184 

Measures 185 

Sample characteristics 186 

During recruitment, volunteers completed a brief online questionnaire about their age, gender, 187 

frequency of eating out, weight, height and dietary restrictions. Gender was categorised as male / 188 
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female, age was categorised as 20-30; 31-40; > 40 years old, frequency of eating out was categorised as 189 

≤ twice a week; > twice a week, dietary restrictions was categorised as do not have; vegetarian/vegan; 190 

disease, allergy or intolerance.    191 

 192 

Body weight and height 193 

Body weight and height were self-reported by participants during recruitment of volunteers. Body Mass 194 

Index (BMI) was categorised as not overweight (< 25 kg/m²) and overweight (≥ 25 kg/m²), according 195 

to the World Health Organisation (1995).  196 

 197 

Healthy dishes 198 

Healthy foods were classified according to a public policy document, the Dietary Guidelines for the 199 

Brazilian Population (Brasil, 2008; Brazil, 2015), and also according to the Food Diversity Index for 200 

Assessment of Diets (Bernardo et al., 2015).  Criteria to classify dishes as healthy were:  201 

- Salads: raw and cooked vegetables (low-fat; boiled/steamed/roasted/grilled/braised) – without 202 

dressing.  203 

-Side dishes: raw and cooked vegetables (low-fat; boiled/steamed/roasted/grilled/braised) – without 204 

sauce; cooked beans; cooked cereals, potatoes, roots (low-fat; boiled/steamed/roasted/grilled/braised). 205 

-Main courses: beef, pork, chicken, turkey, fish and seafood (low-fat; 206 

boiled/steamed/roasted/grilled/braised). 207 

According to the proposed classification method, ten of the eighteen dishes offered at the restaurant on 208 

the day of the study were classified as healthy (55, 6%):  209 

- Salads: (three from five) lettuce and rocket, raw carrot and beet salad, boiled 210 

onion/aubergine/courgette mix; 211 

- Side dishes (four from seven): boiled rice, boiled brown rice, boiled black beans, pasta without sauce; 212 

- Main courses (three from six):  roasted beef, roasted chicken, beef in tomato sauce.  213 

Eight of the offered dishes (44, 4%) were classified as less healthy:  214 

- Salad: pasta salad with mayo; boiled cauliflower with mayo (because of having mayonnaise sauce); 215 

- Side dishes: potato chips, fried cassava flour (farofa), stewed cabbage with bacon (high fat dishes); 216 

- Main courses:  beef lasagne, fried chicken steak, and fried breaded fish (high fat dishes). 217 

A typical Brazilian meal is composed of three or four types of salads (with vegetable oil, vinegar or 218 

lemon juice and salt as dressing), rice, beans, meat dishes, potatoes or other side dishes. 219 
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 Healthy menu items are prepared based on fresh food, minimally processed food and cooking 220 

ingredients (such as salt) (BRAZIL, 2015). It was not considered the amount of salt, but the use of 221 

processed and ultra- processed food with high salt contents. 222 

 223 

Statistical analyses 224 

 225 

All analyses were conducted using STATA 11 statistical software (Statacorp, College Station, TX, 226 

USA) in 2014. A p-value of <0.05 was accepted as statistically significant. No participant was excluded 227 

from the analyses. 228 

Sample characteristics reported as frequencies (%) were compared between groups using chi-square 229 

test (Hammond et al., 2013; Morley et al., 2013). ANOVA reported as mean and a 95% confidence 230 

interval (CI 95%) was used to examine cross-sectional associations between healthy food choices and 231 

each experimental condition and to examine associations by gender, BMI, dietary restrictions and 232 

frequency of eating out. When a significant difference was found, Bonferroni post hoc test was 233 

performed to determine differences between each pair of groups.  234 

 235 

Results  236 

 237 

Recruitment and retention 238 

The flow of participants through the study is shown in Figure 2.  From the 375 volunteers assessed for 239 

eligibility, 313 (83.4% response rate) were included and randomised as follows and 62 students were 240 

excluded in enrolment.  104 students were allocated to the control group, 103 to TLS + GDA   and 106 241 

IL +S. Of these, data from 233 students were analysed. The others did not attend and were excluded.  242 

 In the one-day intervention, there were 71 participants in the control group, 88 in the TLS + GDA 243 

group and 74 in the IL +S group. 244 

 245 

Overall characteristics of participants 246 

There were no significant differences in sample characteristics across experimental conditions (Table 247 

1). 248 

 249 

Healthy food choices by experimental condition 250 

 251 
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Considering tThe total of 18 items on the restaurant menu, the mean of items chosen by participants in 252 

control group was 8.3 items, in TLS + GDA was 8.0 items and in the IL +S was 8.9 items.  253 

Considering the 12 healthy items on the restaurant menu, the mean of healthy items chosen by 254 

participants in control group was 5.6 items (67,6% of the chosen items), in TLS + GDA was 5.4 items 255 

(67,5% of the chosen items) and in the IL +S was 6.2 items (69,8% of the chosen items).  The number 256 

of healthy food choices was significantly higher among students who received the IL+S menu (p<0.05) 257 

across experimental conditions. (Table 2). 258 

The presence of IL+S information positively affected women’s healthy food choices, not overweight 259 

participants and also the healthy food choices of those participants who ate out more than twice a week.  260 

As shown in Table 2, there were no significant differences in number of healthy food choices items 261 

chosen across individual dishes (salads, side dishes, main courses) and dietary restrictions in the 262 

different intervention groups.  263 

TLS+GDA format had no significant effect on healthy food choices. 264 

 265 

Discussion 266 

 267 

The more qualitative menu labelling format (IL+S) was positively associated with healthy food 268 

choices. These results indicate that visual information on ingredients and components of dishes can 269 

quickly and effectively help consumers compare different options and select the healthier ones when 270 

deciding what to eat in a restaurant setting. A possible explanation for the effectiveness of this menu 271 

labelling format is the fact that it is a simple, easy to understand informative format which demands 272 

little time to be evaluated.  273 

According to a systematic review (Fernandes et al., 2016), qualitative information may prove more 274 

effective in promoting healthy eating. In the UK, Alexander et al. (2010) investigated consumer 275 

attitudes towards menu labelling and found that they preferred qualitative menu labelling, without the 276 

presence of numbers to avoid confusion when using this information. Similarly, in the USA, other 277 

researchers also reported that simple menu labelling formats including the use of symbols are preferred 278 

by consumers, who are more likely to use menu labelling that requires minimal effort when compared 279 

to quantitative information (Lando and Labiner-Wolfe, 2007; Morley et al., 2013). 280 

 Traffic light labelling is also considered a simple menu labelling format and studies have shown a 281 

positive relationship between the traffic light system and healthier food choices (Heathcote and Baic, 282 

2011; Morley et al., 2013; Thorndike et al., 2014; Yepes, 2014). In the present study however, this was 283 
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not the case, as the TLS+GDA format was not as effective as IL+S on influencing the choice of 284 

healthier foods. A possible explanation for this result is the fact that the menu of selected restaurant 285 

contains much more items than those of other studies, which may demand more time for reading and 286 

understanding when compared to the ingredients list plus symbols information besides being able to 287 

confuse the consumers when there are different colours’ combinations in the many items of the menu, 288 

for example, are three yellow alerts better or worse than one green, one yellow and one red? 289 

In our study, the IL+S labelling format positively affected healthy food choices by women.  This is in 290 

accordance with other studies on the subject. Brazilian researchers suggested that Brazilian women 291 

indeed make healthier choices when eating out (Bezerra and Sichieri, 2009). Additionally, it has been 292 

reported that women are more likely to use menu labelling, and are more motivated to try to 293 

understanding it (Lando and Labiner-Wolfe, 2007; Driskell et al., 2008; Bates et al., 2009; Heathcote 294 

and Baic, 2011).   295 

Although studies showed inconsistent association between menu labelling formats and weight status, 296 

the presence of IL+S information positively affected healthy food choices in not overweight 297 

participants
 
(Harnack et al., 2008; Lee et al., 2016).  298 

The presence of IL+S information also positively affected healthy food choices in participants who ate 299 

out more than twice a week. In this study, the restaurant selected is an everyday restaurant offering a 300 

menu with simple dishes.  A possible explanation is that people who often have lunch away from home 301 

at everyday restaurants look for a healthy diet and simple dishes, making healthier food choices than 302 

people who almost never eat out or eat out at leisure restaurants looking for special and different dishes 303 

including unhealthy food (Fernandes et al., 2015).  304 

Healthy food choices were not significantly different across dishes group and dietary restrictions for all 305 

menu labelling conditions. The significantly difference of healthy items was a result of the combination 306 

of different items selected, not across dishes group. Although associations between menu labelling 307 

conditions and dietary restrictions were not found, the provision of information on ingredients 308 

complemented by symbols does enable  people who have health, religious or other related dietary 309 

restrictions to choose foods while respecting their habit, without having to ask the attendants the 310 

ingredients of each dish, which could be considered embarrassing or restricting the act of eating away 311 

from home because they did not have their food choices hampered..   312 

Mandatory description of ingredients on restaurant menus could potentially lead to the revision of 313 

recipes by owners, in order to make them healthier and thus more attractive to consumers. The action 314 

could also result in a positive marketing campaign for the venue. 315 
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 316 

Conclusions 317 

 318 

Results of this study indicated a menu labelling format presenting food information with ingredients list 319 

and highlighted symbols on the presence of gluten, lactose, trans fat, GMO, as well as on being 320 

organic, and/or suitable for vegetarians was positively associated with healthy food choices in a real 321 

setting.   322 

By positively influencing healthy food choices, the provision of food information with a list of 323 

ingredients and highlighted symbols in restaurants menus could become part of a public policy 324 

designed as a strategy to empower consumers, promote health, and address the escalation of obesity 325 

and other chronic diseases. Food information with ingredients list and highlighted symbols could be 326 

adopted in future legislation on menu labelling in Brazil and around the world.  327 

 328 

Strengths and limitations  329 

The main strength of this study is the use of rigorous methods to conduct a randomised controlled trial 330 

in a real setting with concurrent control and intervention groups at the same place. The setting was a 331 

real place (a restaurant) in which ordering food and consumption naturally occurs. According to 332 

literature reviews (Kiszko et al., 2014; Sinclair et al., 2014; Long et al., 2015), most menu labelling 333 

studies have been conducted in artificial or laboratory settings, which is a limitation in itself to offer 334 

recommendations for practice or policy.  335 

To the best of our knowledge, this is also the first randomised controlled trial to test menu labelling 336 

formats in a real setting presenting influence on healthier food choices as outcome.   337 

However, this study has some limitations. The study involved a rather uniform group of university 338 

students, homogeneous in terms of age, educational, and behavioural aspects. University students are 339 

nevertheless important public health actors, and acquired behaviours during this period that can persist 340 

for all their lives (Nelson et al., 2008; Blichfeldt and Gram, 2013).  341 

Another limitation concerns the fact that the intervention occurred during only one day at only one 342 

restaurant and it was not collected data on the amount of food that people consumed. Participants did 343 

not necessarily consume the food that was selected.   344 

Generalizability of the findings to other restaurants and populations requires further research. Future 345 

studies should seek to confirm the trial findings with adults in the general population and in different 346 

types of restaurants.  347 
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a) Traffic light system plus guideline daily amounts format 

Fries 
1 serving (80g) contains 

Energy 
1264kJ/ 
302kcal 
 

Fat 
19g 
 
 

Saturates 
2.5g 

Sugars 
0g 
 
 
 

Salt 
1g 

Of the guideline daily amount* 

  

a) Ingredients list and highlighted symbols 

Fries  

Ingredients: potato, hydrogenated fat, salt.  
 

GM (genetically modified food)    

  organic   contains gluten  

 contains lactose  contains trans fat       vegetarian  

 

Fig1. Menu labelling formats tested by experimental condition. 

 

16% 23% 16% 0% 17% 
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Table 1. Sample characteristics by experimental condition (n=233). 

Variable Control 

 (n=71) 

TLS+GDA  

(n= 88) 

IL+S 

 (n=74) 

Gender 

 Male 

 Female 

 

Age 

 20-30   

 31-40 

 >40 

 

BMI 

 Not overweight 

(< 25 kg/m²) 

 Overweight  

 (≥ 25 kg/m²) 

 

Dietary restrictions 

 No dietary restriction 

 Vegetarian/vegan 

 Disease, allergy or 

intolerance 

 Dieting 

 

Frequency of  

eating out 

 ≤ twice a week 

 > twice a week 

 

36 (50.7%) 

35 (49.3%) 

 

 

68 (95.8%) 

2 (2.8%) 

1 (1.4%)  

 

 

55 (77.5%) 

 

16 (22.5%) 

 

 

 

60 (84.5%) 

3 (4.2%) 

2 (2.8%) 

 

6 (8.5%) 

 

 

18 (25.4%) 

53 (74.6%) 

 

49 (55.7%) 

39 (44.3%) 

 

 

85 (96.6%) 

2 (2.3%) 

1 (1.1%) 

 

 

72 (81.8%) 

 

16 (18.2%) 

 

 

 

70 (79.5%) 

6 (6.8%) 

6 (6.8%) 

 

6 (6.8%) 

 

 

17 (19.3%) 

71 (80.7%) 

      p= 0.786ª 

38 (51.4%)      

36 (48.6%) 

               

    p= 0.738ª   

73 (98.6%) 

0 (0%) 

1 (1.4%) 

 

  p= 0.706ª   

57 (77.0%) 

 

17 (23.0%) 

 

 

p=0.885ª                               

58 (78.4%) 

5 (6.8%) 

5 (6.8%) 

 

6 (8.1%) 

 

p= 0.653ª  

17 (23.0%) 

57 (77.0%) 

ªChi -square test 

There were no significant differences in demographic and behavioural factors across experimental 

conditions 
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Table 2. Mean number of healthier food items chosen by experimental condition. 

Variable Control  

(n=71) 

 TLS+GDA  

(n=88) 

IL+S 

 (n=74) 

 Mean   CI 95% Mean  CI 95% Mean  CI 95% 

Total 5.6 5.2-6.0 5.4 5.0-5.8 6.2* 5.9-6.6 
 

Healthy salads 

 
2.3 2.0-2.6 2.1 1.8-2.4 2.6 2.3-2.9 

Healthy side dishes 2.1 1.9-2.3 2.2 2.0-2.4 2.3 2.1-2.5 

Healthy main courses 

 
1.2 1.0-1.4 1.1 0.9-1.3 1.3 1.1-1.5 

Gender 

  Male 

  Female 

 

6.0 
5.2 

 

5.5-6.6 
4.7-5.7 

 

5.9 
4.8 

 

5.3-6.4 
4.2-5.5 

 

6.3 
6.1* 

 

5.8-6.9 
5.6-6.6 

 
BMI 

 Not overweight (<25kg/m²) 

Overweight (≥25kg/m²) 

 
5.8 

5.1 

 
5.3-6.2 

4.3-5.8 

 
5.2 

6.1 

 
4.8-5.7 

5.1-7.1 

 
6.4* 

5.8 

 
6.0-6.7 

4.9-6.6 

 
Dietary restrictions 

  No 

  Yes 

 

5.6 

5.9 

 

5.1-6.0 

5.0-6.9 

 

5.3 

5.7 

 

4.8-5.8 

4.9-6.5 

 

6.1 

6.6 

 

5.7-6.5 

6.0-7.2 

 
Frequency of eating out 

 ≤ twice a week 

> twice a week 

 

6.1 

5.5 

 

5.2-6.9 

5.0-5.9 

 

5.6 

5.4 

 

4.3-6.8 

4.9-5.8 

 

5.8 

6.3* 

 

5.0-6.6 

5.9-6.7 

* Significant p-values  (p<0.05) - ANOVA post hoc Bonferroni. 
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