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ABSTRACT 21 

 22 

Front-of-Pack (FOP) health and nutrition labels are intended to help consumers make better food 23 

choices, but labels that infer a product is ‘healthier’ than it is have been linked to increased 24 

consumption.  Three studies were set up to assess whether a product’s sensory characteristics 25 

counteract label-generated biases in calorie estimation and portion selection across two product 26 

categories: soymilk and instant noodles.  Participants in Study 1 (n=116, 21-50 years) evaluated a range 27 

of popular FOP labels.  Relative to a control, participants were willing to pay more for products with 28 

added labels, and estimated “healthier choice” and “reduced sugar/MSG” versions to have fewer 29 

calories per portion.  Participants also selected larger portions of the “healthier choice” products.  30 

Participants in Study 2 (n=48, 21-50 years) evaluated 10 different soymilks and 10 instant noodles in the 31 

absence of any labelling information.  Increased taste intensity was linked to higher estimated calorie 32 

content, increased liking and larger portion selection.  Study 3 (n=94, 21-50 years) combined these 33 

factors to test the impact of “healthier choice” and “reduced” sugar/MSG labeling applied to products 34 

varying in sensory intensity.  Label-generated beliefs that a product was healthier and contained fewer 35 

calories persisted regardless of how the product tasted, while portion decisions were primarily guided 36 

by sensory intensity.  Although FOP health and nutrient labels can bias consumer judgements, portion 37 

selection may be based more on the sensory experience of eating.  Findings suggest modifying a 38 

product’s sensory intensity could be more influential at shaping portion decisions than labelled health 39 

messages.    40 
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INTRODUCTION 41 

 42 

Combating the increasing global prevalence of obesity and cardiometabolic disease requires changes to 43 

the food environment that support awareness of, and access to, a lower energy nutritious diet 44 

consumed in appropriate portions (Marteau, Hollands, & Fletcher, 2012).  This includes reformulation of 45 

popular food and beverage products to reduce their sugar, sodium and saturated fat content, as well as 46 

greater visibility of nutrition and health-related information (Lehmann, Charles, Vlassopoulos, Masset, & 47 

Spieldenner, 2017).  One consequence of these strategies is that many consumers are now faced with an 48 

increasing variety of food and beverage products that vary in nutrient composition and how they are 49 

advertised and labelled (Hardman, Ferriday, Kyle, Rogers, & Brunstrom, 2015; Kaur et al., 2016). As 50 

obesity prevalence remains high, it is important to question whether these modifications have the 51 

desired impact on consumers’ ability to regulate eating behaviours (Hardman et al., 2015). 52 

 53 

Front-of pack (FOP) nutrition and health labels are used to highlight the potential benefit of consuming 54 

one food or beverage product over another.  Specific FOP nutrient claims attached to many 55 

reformulated foods, such as “low fat” and “reduced sugar”, are interpreted independently (Ford, Hastak, 56 

Mitra, & Ringold, 1996) and often in favour of more comprehensive nutrition labelling systems like back-57 

of-pack nutrition panels (Roe, Levy, & Derby, 1999; Williams, 2005).  FOP nutrient and health labels have 58 

been shown to influence expected liking (Ekelund, Fernqvist, & Tjärnemo, 2007; Johansen, Næs, Øyaas, 59 

& Hersleth, 2010), the price consumers are willing to pay for a food product (Newman, Howlett, & 60 

Burton, 2014; Talati et al., 2016), and broader beliefs about how healthy a food is and its calorie content 61 

(Faulkner et al., 2014; Wansink & Chandon, 2006), even when these attributes are not explicitly 62 

mentioned on the label itself.  For example, in a recent laboratory study a “reduced fat” coleslaw was 63 

believed to be healthier and lower calorie than the “luxury” equicaloric coleslaw of the same brand 64 

(Faulkner et al., 2014).  These findings have been attributed to halo effects (Nisbett & Wilson, 1977), 65 

whereby one perceived positive product attribute (‘this product is low fat’) is overgeneralised to others 66 

(‘this product is healthier and lower calorie’).  Laboratory studies have found that foods perceived to be 67 

lower calorie and/or ‘healthier’ are often selected and consumed in larger portions than a nutritionally 68 

similar food perceived to be ‘less healthy’ (Brown, Rollo, de Vlieger, Collins, & Bucher, 2018; Faulkner et 69 

al., 2014; Geyskens, Pandelaere, Dewitte, & Warlop, 2007; Provencher, Polivy, & Herman, 2009; 70 

Vadiveloo, Morwitz, & Chandon, 2013; Wansink & Chandon, 2006).  Even with stringent labelling 71 

regulations, the nutritional difference between products with and without FOP health and nutrient 72 

claims can be negligible (Emrich, Qi, Cohen, Lou, & L'Abbe, 2015; Kaur et al., 2016), highlighting the 73 

potential scope for consumers to overestimate the nutritional benefits of food and beverage products 74 

that may be perceived to be healthier. 75 

 76 

Once a food is consumed, however, label-generated beliefs will be integrated with the experience of 77 

eating.  A product’s perceived sensory characteristics exert their own independent influence over food 78 

perceptions, choice and appetite (Cecil, Francis, & Read, 1998; Chambers, McCrickerd, & Yeomans, 79 

2015; Feldman & Richardson, 1986; McCrickerd & Forde, 2016; Sorensen, Moller, Flint, Martens, & 80 
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Raben, 2003).  In addition to driving product acceptance and palatability (Sorensen et al., 2003), taste 81 

and texture cues, including perceived sweetness, savouriness and creaminess, can predict the presence 82 

or lack of nutrients in foods (Lease, Hendrie, Poelman, Delahunty, & Cox, 2016; van Langeveld et al., 83 

2017; Viskaal-van Dongen, van den Berg, Vink, Kok, & de Graaf, 2012).  Consequently, foods or 84 

beverages with thicker, chewier and more intense tastes and textures are often expected to be more 85 

satiating and selected and consumed in smaller portions than equicaloric and equally liked versions that 86 

afford a weaker sensory experience (McCrickerd & Forde, 2016).  Importantly, expectations generated 87 

by a product’s sensory characteristics can be integrated with expectations generated by a label.  Firstly, 88 

expectations about how a product should look and taste based on labelled information can shape the 89 

experience of a its sensory characteristics (reviewed in Piqueras-Fiszman & Spence, 2015).  For example, 90 

a sausage labelled as “light 10% fat” was expected to be less liked, salty and fatty than a “regular 20 % 91 

fat” version, and once consumed, the same sausage was also experienced as tasting less salty and fatty 92 

when it was labelled as light compared to regular (KÄHkÖNen & Tuorila, 1998).  Secondly, the product’s 93 

sensory characteristics could override any label-generated beliefs.  For example, consumer’s portion 94 

decisions (Hovard & Yeomans, 2015) and experience of appetite (Chambers, Ells, & Yeomans, 2013) 95 

after consuming a beverage depend more on the product’s experienced sensory characteristics than 96 

perceptions of healthfulness generated by its labelling. This raises the question of whether a product’s 97 

sensory characteristics could be used to minimise or override the potential impact of health and 98 

nutrient-related FOP labels on consumer perceptions and eating behaviours. 99 

 100 

To test this idea, the current research considered how expectations generated from FOP labels are 101 

integrated with a product’s specific taste and texture characteristics to determine portion decisions 102 

across three studies.  Study 1 identified FOP health and nutrient labels frequently seen across two 103 

different product categories in Singapore (soymilks and instant noodles), and tested their impact on 104 

participant’s willingness to pay for a product, estimated calorie content and portion selection relative to 105 

an unlabelled ‘original’ product, when viewing its packaging only.  Study 2 required a new group of 106 

participants to blind-taste a range of commercially available soymilks and instant noodles to assess how 107 

the same consumer evaluations were likely to vary as a function of the intensity of the product’s taste 108 

and texture characteristics, independent of any packaging information.  The tasted products 109 

represented the range of sensory intensities and energy densities available within categories.  These 110 

effects were then combined in Study 3, which assessed the impact of two specific label cues (“healthier 111 

choice” and “reduced” sugar or MSG) on consumer evaluations and prospective portion selection, when 112 

these were viewed alongside the sensory experience of consuming higher and lower taste intensity 113 

products.   114 

 115 

GENERAL METHODS AND ETHICS STATEMENT 116 

 117 

There were several general methods consistent across all three studies. Firstly, all participants attended 118 

the Clinical Nutrition Research Centre (CNRC) to take part in a study “investigating the link between 119 

consumer perceptions and mood”.  The general cover story was used across all three studies and each 120 
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study recruited a new set of participants. The research was granted ethical approval by the Singapore 121 

National University Hospital Domain Specific Review Board in accordance with the Declaration of 122 

Helsinki.  123 

 124 

All participants were recruited from the local student and staff population, and all arrived to the CNRC 125 

having fasted for at least three hours beforehand, and underwent an initial screening to determine 126 

eligibility and provide consent to take part. Each study consisted of one test session lasting 127 

approximately 60 minutes.  Eligible participants were males and females age 21-50 years old, not 128 

pregnant or taking any medication known to affect appetite or energy metabolism (Study 1-3), and who 129 

did not have allergies or an aversion to any of the foods used (Study 2 and 3).  130 

 131 

As part of the study procedures, all participants completed a series of questionnaires to provide details 132 

of their typical dietary behaviours, including a measure of dietary restraint assessed using the Three 133 

Factor Eating Questionnaire (TFEQ) (Stunkard & Messick, 1985), current dieting status and frequency of 134 

consumption of the study foods.  All participants had their height (cm) and weight (kg) measured to 135 

calculate their BMI, and percentage body fat was measured using a Tanita Bioelectric Impedance 136 

Analyser (BIA). Both measures were always taken at the end of the study session. Lastly, participants 137 

were asked what they thought was the purpose of the study before leaving, in order to identify anyone 138 

who did not believe the cover story. All participants were reimbursed SG$10 cash for their time. 139 

 140 

For the data analysis, participant characteristics are presented as means and SD, while all outcomes are 141 

presented as means and SEM and differences were considered as significant when P ≤ 0.05.  All 142 

repeated-measures analysis took into account the subject effect and where necessary P-values were 143 

corrected for violations in the assumption of Sphericity using either the Greenhouse-Geisser (ε > 0.75) or 144 

Huynh-Feldt (ε < 0.75) correction.  The following potential confounding variables were considered 145 

during the preliminary analyses stage in all studies (where relevant): participant sex, reported dietary 146 

restraint, pre-test appetite, liking for the food products and sample order.  Accounting for these 147 

variables did not improve the interpretation of the findings or identify any important effects, so these 148 

variables were removed from the final analyses across all three studies.  All analyses were completed in 149 

SPSS version 23. 150 

 151 

STUDY 1: INDEPENDENT EFFECTS OF FOP SYMBOLS ON PRODUCT EVALUATIONS 152 

 153 

METHODS 154 

 155 

Participants and Design 156 

One hundred and twenty three participants (68 female, 55 male) were recruited to take part in Study 1. 157 

A repeated-measures design was used to explore the effects of five different FOP health or nutrient 158 

symbols, on participant’s willingness to pay for a product, its estimated calorie content and portion 159 
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selections. Evaluations were made based on product images from two different product categories: 160 

soymilk and instant noodles. 161 

 162 

FOP Test labels 163 

The test labels developed for the consumer evaluation comprised of product packaging images with and 164 

without different health and nutrient-related symbols applied FOP.  Firstly, the type and frequency of 165 

the FOP labels were collated across 218 (24 soymilks and 194 instant noodles) local and international 166 

products, 38 different brands from four supermarket chains in Singapore. This was complete between 167 

March and September of 2016, and revealed that the most frequent general health-related FOP label 168 

was Singapore’s Health Promotion Board initiated “Healthier Choice Symbol” (HCS) (HPB, 2018), 169 

followed by ‘Organic’.  The most frequent nutrient-specific messages varied by category, but generally 170 

highlighted a reduction in specific nutrients/ingredients.  These were “reduced-sugar” for soymilk and 171 

“no MSG” for instant noodles.  A smaller number of labels suggested added benefits, such as “with 172 

essential nutrients” and “with omega-3”, and again these varied across categories. 173 

 174 

The most frequent messages were selected and where necessary FOP symbols were created and applied 175 

across each food category. The two most popular labels (HCS and Organic) were applied to both 176 

categories, followed by three other labels which were tailored to the different product categories. This 177 

included labels that suggested a nutrient reduction, a nutrient addition and a miscellaneous addition, 178 

detailed in Figure 1. The miscellaneous label represented an ambiguous but realistic food additive with 179 

no specific nutritional benefit that would not typically be advertised FOP, and was included to increase 180 

understanding of how discerning participants were of the specific information on each label. Neotame 181 

(an artificial sweetener) was selected for soymilk and Brominated Vegetable Oil (a flavour stabiliser) was 182 

selected for instant noodles. 183 

  184 

A high-resolution image of an ‘original’ product was chosen to represent the unlabelled control (see 185 

Figure 1), and the FOP symbols were individually overlaid onto the control image to create the test 186 

images. Only one FOP symbol appeared on the package at a time and the images were created to 187 

represent what consumers would likely see FOP when selecting a product to buy.  188 

 189 

FIGURE 1 190 

 191 

Procedure 192 

The session began with a set of appetite ratings that were presented as ‘Mood Questions’ to 193 

corroborate the study cover story, which included a measure of appetite. Participants made 100-point 194 

Visual Analogue Scale (VAS) ratings of their current hunger, fullness, desire to eat and thirst from “Not at 195 

all <rating>” (0) to “Extremely <rating>” (100).  These were embedded alongside a number of distractor 196 

‘mood’ ratings of how happy, alert and clear-headed they were feeling.  The ratings were presented in a 197 

random order.  Participants then completed a product evaluation task. In the first instance, participants 198 

were presented with the control image alongside a photo of a standard serving suggestion, both 199 
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presented in Figure 1. The control image was a plain image of a soymilk and instant noodle brand 200 

available in Singapore and the standard serving suggestion was based on an average of the 201 

recommended serving size of the products originally profiled for their label information.  This was 211 202 

ml for soymilk and 511g kcal for instant noodles.  Participants were then asked “How much do you like 203 

this food?” and were required to respond from “Not at all liked” (0) to “Extremely liked” (100) using the 204 

same 100-point VAS format as the mood questions.  They then indicated the frequency with which they 205 

consume that food per day/week/month/year from a dropdown list.  Following this, participants were 206 

presented all 12 (2 × 6) possible combinations of the six label categories across the two foods in a 207 

randomised order and made the following evaluations for each product image: 208 

 209 

Willingness to pay  210 

Participants were asked to provide the amount (in Singapore dollars and cents) they were willing to pay 211 

for a portion of the product shown.  212 

 213 

Calorie estimation 214 

Participants were presented the standard portion image again, and were required to estimate the 215 

calories in the portion using a 1000-point VAS anchored from 0 to 1000 kcal. The corresponding calorie 216 

number was displayed as the scale marker was moved along the scale. Participants were also provided 217 

with the approximate calories in the standard serving of a ‘regular’ version of each of the products, to 218 

use as a reference for their own judgments. This was 123 kcal for soymilk and 387 kcal for instant 219 

noodles, which was again based on the average of the recommended serving size of the products 220 

profiled for their label information (Figure 1).   221 

 222 

Portion selection 223 

Participants were presented with an image of a serving of the test food (see Figure 1) and were asked to 224 

imagine that they were going to consume the product as part of a snack, and then to select “how much 225 

of the product you would consume”.  Participants could navigate through a series of the images showing 226 

20 to 1000 kcal portions of instant noodles, and 20 to 620 kcal portions of soymilk which increased in 227 

size in 20 kcal steps. Participants were able to select a portion from the selection of images. Participants 228 

were unaware of the calorie content of the portion images.   229 

 230 

The product evaluation task lasted approximately 30 minutes, and once this was complete participants 231 

completed one final set of ‘Mood’ ratings.  232 

 233 

Data Analysis 234 

Firstly, independent samples t-tests were used to test for differences in individual characteristics across 235 

male and female participants. For the product evaluation task, one-way repeated measures ANOVAs 236 

were used to test the effect of the six product labels (control + five test labels) on participants’ 237 

willingness to pay for a portion of the product, calorie estimation per portion and portion selection. 238 

Separate ANOVAs were conducted for each of the product categories.  For significant main effects, 239 
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Bonferroni corrected post-hoc comparisons were used to compare responses to the five test labels 240 

relative to the control label within a product category. 241 

 242 

Of the 123 participants who completed the study, the data from n = 7 were removed from all analyses 243 

for having one or more missing values across the main study tasks. Therefore, final analyses were 244 

conducted on the complete data from 116 participants (51 male and 65 female).  245 

 246 

RESULTS 247 

 248 

Participant Characteristics 249 

Participant characteristics are presented in Table 1. Participants varied in age (M = 26.6 ± 7.9 years, 250 

range = 21-50 years), BMI (M = 22.1 ± 3.3, range = 15-35 kg/m2), percent body fat (M = 25.0 ± 7.9, range 251 

= 9-46 percent) and dietary restraint (M = 7.8 ± 4.7, range = 0-20).  Males and females did not 252 

significantly differ in age, BMI, dietary restraint and pre-test appetite and reported liking of soymilk and 253 

instant noodles.  Females had a significantly higher percentage body fat than males (which is to be 254 

expected) and reported less frequent consumption of instant noodles and soymilk.  255 

 256 

TABLE 1 257 

 258 

Willingness to pay 259 

There was a main effect of the product label on willingness to pay for the soymilks (F(5, 575) = 18.07, P < 260 

0.001) and instant noodles (F(5, 575) = 12.73, P < 0.001; see Figure 2A).  Within each product category, 261 

participants were consistently willing to pay more for the products that had an additional label, relative 262 

to the unlabeled control.  263 

 264 

Calorie Estimation 265 

There was a main effect of the product label on the estimated calorie content of the soymilks (F(5, 575) 266 

= 8.71, P < 0.001) and instant noodles (F(5, 575) = 10.53, P < 0.001; see Figure 2B). Participants 267 

consistently estimated products with the HCS or those labeled as ‘reduced’ sugar/MSG as having fewer 268 

calories than the control product.  The instant noodles labelled as ‘organic’ were also estimated to 269 

contain significantly fewer calories than the control label, but the same effect was not seen when the 270 

organic label was applied to the soymilk. No other label significantly influenced the product’s estimated 271 

calorie content. 272 

 273 

Portion selection 274 

There was a main effect of the product label on portion selection for the soymilks (F(5, 575) = 9.19, P < 275 

0.001) and instant noodles (F(5, 575) = 4.86, P < 0.001; see Figure 2C).  Across both products, 276 

participants consistently picked significantly larger portions (between 33-74 kcal extra) of a product 277 

labelled with the HCS or ‘organic’ label, relative to the unlabeled control product.  The soymilks labeled 278 

‘with probiotic’ and the instant noodles labeled as ‘reduced MSG’ were also picked in significantly larger 279 
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portions than the control (25 and 49 kcal respectively), but these effects were specific to the products 280 

categories.  There were no other significant effects of the different labels on portion selection. 281 

 282 

FIGURE 2 283 

 284 

INTERIM DISCUSSION  285 

 286 

Findings from Study 1 indicate that selected FOP nutrition and health related symbols can influence 287 

consumer perceptions of the value and expected calorie content of food and beverage products, and 288 

selected portion sizes. Firstly, participants were generally willing to pay more when a product contained 289 

an additional label relative to the control product, suggesting that the addition of an FOP label holds 290 

some value to the consumer, regardless of its content.  Participants were willing to pay the most for the 291 

organic label, particularly for the soymilk, possibly because ‘organic’ is associated with naturalness and 292 

higher product quality (Lee, Shimizu, Kniffin, & Wansink, 2013; Liu, Hooker, Parasidis, & Simons, 2017).  293 

This suggests a potential economic incentive for food companies to attach similar labels to their 294 

products as a way to confer product quality and added value.  295 

  296 

Perceptions of estimated calories and portion selection also depended on the label’s content. The HCS 297 

and reduced sugar/MSG symbols were associated with lower calorie estimations per portion, even 298 

though these messages did not directly refer to the product’s calorie content, indicative of halo effects 299 

(Faulkner et al., 2014; Nisbett & Wilson, 1977; Roe et al., 1999; Wansink & Chandon, 2006).  Products 300 

with the HCS were also picked in larger portions, possibly prompted by their perceived lower calorie 301 

content. However, the organic label was also consistently picked in larger portions across both product 302 

categories, as was the soymilk labelled as “with probiotics”, even though these versions were not 303 

expected to contain fewer calories than the control.  Similarly, the reduced sugar soymilk was not 304 

selected in larger portions despite being estimated as containing fewer calories, indicating that 305 

estimated calorie content is only one of a number of potential drivers of portion selection.  For some 306 

consumers, “reduced sugar” or “low fat” labels can negatively affect the expected taste quality of a 307 

product (Piqueras-Fiszman & Spence, 2015), so it is possible that the products labelled as “reduced” in 308 

the current study were not selected in larger portions because they were also believed to be less tasty.  309 

By contrast, the HCS, Organic and probiotic labels may confer a more generalised benefit of added 310 

quality and/or healthfulness to a product, prompting larger portion selection (Brown et al., 2018). 311 

 312 

Findings from Study 1 emphasize the variety of potential biases FOP labels might have on consumer 313 

beliefs and portion selections.  The aim of the Study 2 was to explore the extent to which same 314 

consumer beliefs (willingness to pay for a product, estimated calories and portion selections) vary as a 315 

result of a product’s sensory cues, independent of any packaging or label information.  A new group of 316 

participants were asked to blind-taste and evaluate a representative range of commercially available 317 

soymilks and instant noodles varying in sensory characteristics and energy density.  318 

 319 
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STUDY 2: INDEPENDENT EFFECTS OF ORO-SENSORY CUES ON PRODUCT EVALUATIONS 320 

 321 

METHODS 322 

 323 

Participants and Design 324 

Forty eight new participants (24 female, 24 male) were recruited to take part in Study 2, which also 325 

employed a repeated-measures design to explore differences in sensory evaluations, willingness to pay, 326 

calorie estimations and portion selection of 10 different soymilk and instant noodle products.  327 

 328 

Test Foods 329 

Ten different soymilks and ten instant noodles were selected from the database of commercially 330 

available products identified in Study 1. The products, presented in Figure 3, represent the least to most 331 

energy dense products available to consumers across a variety of brands reviewed.  Instant noodle 332 

products with very unusual flavours were excluded from the final selection.   333 

 334 

Procedure 335 

Participants began by completing the same 100 point VAS appetite ratings disguised as ‘Mood 336 

Questions’ as Study 1.  They then completed a similar product evaluation task, except participants made 337 

evaluations based on the sensory properties of the tasted samples rather than product images.  338 

Participants were presented with their first 10 samples (either soymilk or instant noodles) in 15 g 339 

portions each labelled with a random three-digit code.  Participants were asked to taste a sample and 340 

rate a number of sensory attributes, which followed the same 100-point VAS ratings format as the 341 

appetite ratings.  For the soymilks, participants rated how sweet, sour, chalky, thick and salty they were, 342 

alongside overall taste intensity and liking.  For the instant noodles, participants rated how sweet, sour, 343 

salty, savoury, bitter, chewy and hard they were, alongside overall liking and taste intensity.  All scales 344 

were anchored from “Not at all <attribute>” (0) to “Extremely <attribute>’ (100) and presented in a 345 

randomised order for each sample.  Participants then evaluated their willingness to pay, estimated 346 

calorie content and portion selection in the same way as in Study 1, before moving on to the next 347 

sample.  Samples were presented in a randomised order within each food category, and the order of 348 

presentation of each food was fully counterbalanced, with half of the participants receiving the soymilks 349 

first and the other half receiving the instant noodles first.  The soymilks were stored in the refrigerator 350 

at 5˚C and served at room temperature.  The instant noodles were prepared according to packet 351 

instructions immediately before testing and served at room temperature.  Participants were required to 352 

rinse their mouth with water in between each sample, and had the option to take a short break after 353 

completing 10 of the samples.  After evaluating all of the samples, participants completed a final set of 354 

‘Mood’ ratings. 355 

 356 

Data Analysis 357 

Participant characteristics are summarised as Means ± SD and independent samples t-tests were used to 358 

test for any differences between male and female participants.  Separate one-way repeated measures 359 
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ANOVA’s were used to test for the effect of the 10 soymilk or instant noodles products on all of the key 360 

outcome measures: sensory and hedonic ratings, willingness to pay for a portion of the product, calorie 361 

estimation and portion selection. Bonferroni corrected post-hoc comparisons were used to compare 362 

across all the different samples when main effects were reported. Pearson’s correlation coefficients 363 

were calculated to assess the relationship between the mean consumer evaluations of each product and 364 

its actual energy density.  All analyses were conducted on the complete data from 48 participants (24 365 

male and 24 female).  366 

 367 

RESULTS 368 

 369 

Participant Characteristics 370 

Participant characteristics for males and females are presented in Table 2.  Males and females did not 371 

significantly differ in age, dietary restraint and their reported frequency of consuming instant noodles 372 

and soymilk.  Although males tended to have a higher BMI overall, females had a significantly higher 373 

percentage body fat and reported being less hungry and more full than males prior to the test session, 374 

but were similar in their reported thirst and desire to eat. 375 

 376 

TABLE 3 377 

 378 

Sensory ratings  379 

There was a significant product effect on all of the sensory ratings, for both the soymilks (Table 3) and 380 

instant noodles (Table 4). The unsweetened soymilks were rated as significantly less liked, less thick and 381 

sweet than all other soymilks, whereas the flavoured soymilks were the most liked and rated as thicker 382 

and sweeter overall, particularly the Chocolate version. The soymilks were similar in ratings of chalky, 383 

salty and sour, except for the Chocolate version which was rated as significantly more chalky than the 384 

other products, and the Pacific unsweetened soymilk that was rated as most salty and sour overall.  For 385 

overall taste intensity, the Natura unsweetened soymilk was rated as the least intense tasting, whereas 386 

the flavoured versions were rated as the most intense.   387 

 388 

For the noodles, Prima prawn noodles were rated as significantly least liked overall. The Prima laksa had 389 

the highest liking rating. The different products varied in ratings of hard, chewy, sweet, salty and savory 390 

(see Table 4) and the Prima prawn noodles was rated as the hardest and least sweet, salty, savory and 391 

taste intensive product overall.   392 

 393 

Overall, certain sensory characteristics were significantly related to the product’s actual energy density 394 

and estimated calorie content (see Table 3 and 4). The soymilks that were liked more and rated as 395 

sweeter, thicker and more intense tasting were also estimated to have more calories per portion and 396 

were higher in energy density.  Ratings of salty, sour and chalky were not significantly related to 397 

estimated calorie content or actual energy density in the soymilks.  For the instant noodles, higher 398 

estimated calorie content was significantly related to higher taste intensity, sweetness, savouriness and 399 
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overall liking, but not chewy, hard or salty ratings.  The product’s actual energy density was only 400 

significantly related to overall taste intensity; with participants rating the higher energy density products 401 

as more taste intensive.   402 

 403 

TABLE 3 404 

TABLE 4 405 

 406 

Willingness to pay 407 

There was a main effect of the product on the participant’s willingness to pay for both the soymilks (F(9, 408 

423) = 23.86, P < 0.001: Figure 4A) and instant noodles (F(9, 423) = 13.26, P < 0.001: Figure 4B). 409 

Participants were willing to pay less for the unsweetened soymilks and the Prima prawn noodles, which 410 

were also the products that were liked the least and rated lowest in taste intensity. Overall, there was a 411 

significant positive relationship between participant’s willingness to pay for a soymilk and its energy 412 

density (r = 0.83, P = 0.003), but the same relationship was not significant for the instant noodles (r = 413 

0.58, P = 0.08). 414 

 415 

Calorie estimation 416 

There was a main effect of the product on the estimated calorie content of the soymilks (F(9, 423) = 417 

34.27, P < 0.001: Figure 4C) and instant noodles (F(9, 423) = 39.82, P < 0.001: Figure 4D). Across both 418 

foods, participants generally estimated the more energy dense soymilks (r = 0.83, P = 0.003) and instant 419 

noodles (r = 0.77, P = 0.009) as having more calories, though Koka Laksa was an exception to this trend 420 

in the instant noodles (see Figure 4D): it was one of the least energy dense products but was estimated 421 

to have a similar calorie content as the most energy dense product, Penang Curry, possibly because it 422 

was high in overall taste intensity.  423 

 424 

Portion size 425 

There was also a significant product-effect on the portion size of the different soymilks (F(9, 423) = 426 

14.18, P < 0.001: Figure 4E) and instant noodles selected (F(9, 423) = 4.11, P < 0.001: Table 4F), with 427 

participants selecting the smallest portions of the unsweetened soymilks and the prima prawn noodles 428 

respectively. These were the products that were also least liked and with the lowest taste intensity 429 

overall (see Table 3 and 4). Overall, participants tended to pick larger portions of the more energy dense 430 

soymilk products (r = 0.78, P = 0.008) but a similar relationship was not seen in the instant noodles (r = 431 

0.16, P = 0.66; see Figure 4).  432 

 433 

FIGURE 4 434 

 435 

INTERIM DISCUSSION 436 

 437 

https://doi.org/10.1016/j.foodqual.2019.103766


Accepted manuscript in Food Quality and Preference https://doi.org/10.1016/j.foodqual.2019.103766 
 

13 
 

Findings from Study 2 indicate that the taste and texture properties of commercially available soymilk 438 

and instant noodle products can influence the extent to which people are willing to pay for them, their 439 

expected calorie content and portion selection, independent of any packaging or label information.  440 

 441 

The estimated calorie content of the different soymilks increased with their actual energy density, and 442 

this mapped on to the product’s perceived sensory characteristics, with the thicker, sweeter and more 443 

intense tasting products simultaneously having the highest energy density and expected calorie content.    444 

The higher energy density instant noodles were also expected to be most caloric overall.  However, the 445 

perceived sensory characteristics were more strongly related to the product’s estimated calorie content 446 

than its actual energy density in the instant noodles specifically.  This suggests two things: a product’s 447 

sensory characteristics guide estimations of its calorie content, but the correspondence between the 448 

sensory drivers of estimated and actual calories is likely to differ between product categories.  449 

 450 

Previous research has shown that consumers are guided by a food’s taste and texture characteristics 451 

when estimating how filling a food or beverage will be (McCrickerd & Forde, 2016), while the current 452 

data indicates that calorie estimations can also be guided by a product’s taste and texture 453 

characteristics in a similar way.  One of the reasons for this is that certain taste sensations predict the 454 

presence of nutrients in popular foods and meals consumed across different regions of the world, with 455 

sweet, salty, umami and fat sensations associated with mono- and disaccharide, sodium, protein and fat 456 

content respectively in over 900 foods (Lease et al., 2016; Teo et al., 2018; van Langeveld et al., 2017; 457 

Viskaal-van Dongen et al., 2012).  However, a product’s total energy density is often determined by a 458 

combination of macro-nutrients and water content, each contributing different (and interacting) taste 459 

and texture characteristics.  In Study 2, the soymilk’s energy density co-varied primarily with its sugar 460 

content, and since none of the product’s tested contained low-calorie sweeteners (which is currently 461 

common for soymilks available in Singapore), energy density was reliably reflected by sensory 462 

characteristics associated with added sugar (i.e. sweet taste and thicker texture).  On the other hand, 463 

the instant noodles primarily consisted of carbohydrate and fat, as well as a variety of non-caloric 464 

flavourings, including sodium, MSG and different herbs and spices. These tastants and flavourings have 465 

the ability to vary a product’s specific sensory characteristics independent of its energy density, and 466 

could explain why no specific taste quality (i.e. sweet or savoury) was predictive of energy density in the 467 

instant noodle products, while estimated calories were guided by a number of different taste cues.    468 

 469 

Given that a product’s sensory characteristics can inform consumer estimates of its calorie content, one 470 

prediction was that participants would select smaller portions of products estimated to have more 471 

calories.  However, as shown in Figure 4 participants tended to pick smaller portions of the products 472 

that were least taste intensive and least liked overall, regardless of their estimated calorie content, 473 

indicating that portion selection was based more on whether participants liked the taste of the samples 474 

than their expected calorie content.  Participants were also willing to pay more for the products that 475 

were most liked and together this supports the well-established view that product liking is a key 476 

determinant of consumer food choice and intake behaviours (Sorensen et al., 2003).  477 
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 478 

So far, findings from Studies 1 and 2 highlight independent effects of a product’s FOP labelling and 479 

sensory characteristics on participants’ willingness to pay for a product, calorie estimations and 480 

prospective portion selection. During a real eating occasion, however, these cues are experienced 481 

together, which raises the question of whether the label effects reported in Study 1 would still stand if 482 

participants were given the opportunity to taste the products.  Study 3 was set up to consider how these 483 

factors combine to influence the same product evaluations, as well as additional measures of expected 484 

fullness, perceived healthfulness, in order to gain a broader understanding of changes to consumer 485 

beliefs as a function of the product’s labelling in combination with its sensory characteristics.   486 

 487 

The aim of Study 3 was to i) confirm the influence of FOP labels on consumer expectations and ii) assess 488 

how the product evaluations changed depending on whether they were tasted alone or alongside 489 

‘original’ packaging with and without FOP health and nutrient labels.  One concern was that the 490 

repeated measures design could have increased demand bias and exaggerated the across-product 491 

comparisons of the FOP labels in Studies 1.  Therefore, a between-groups design was incorporated into 492 

Study 3 so participants only experienced one of the test labels on either soymilks or instant noodles, and 493 

dummy stimuli were also included to distract from the target test stimuli.  494 

 495 

STUDY 3: INTEGRATING LABEL AND SENSORY CUES  496 

 497 

METHODS 498 

 499 

Participants and Design 500 

Ninety six new participants (58 female, 38 male) were recruited to take part in Study 3.  In addition to 501 

the general cover story, participants were told that they would be evaluating new products that would 502 

be released in Singapore, in order to understand how they might be received by local consumers.  A 503 

mixed design was used to explore the effects of two Test Labels (HCS or nutrient reduced: between-504 

groups) added to one of two Product Categories (soymilks or instant noodles: between-groups) and 505 

varying in Sensory Quality (lower sensory and higher sensory: repeated-measures) on participant’s 506 

sensory evaluations (taste, texture and liking), product evaluations (willingness to pay, estimated 507 

calories and expectations of fullness and healthfulness) and portion selections.  Participants were 508 

randomly assigned to one of the four resulting test groups varying by the food and label received (n = 24 509 

in each group; Group 1: soymilk/reduced sugar label; Group 2: soymilks/HCS label; Group 3: instant 510 

noodles/reduced MSG label; Group 4: instant noodles/HCS). Each participant was the exposed to the 511 

products across three Label Experiences (repeated-measures): blind tasting, with an original product 512 

label and with the added test label; in order to test the impact of the added labels on their evaluations.  513 

  514 

Test packaging and labels  515 

To make the products more believable, novel brands ‘Joya’ Soymilk and ‘Wokka’ Instant noodles were 516 

created as the Original product packaging (Figure 5), and based on two existing Australian brands that 517 
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were not sold in Singapore.  The added FOP labels were overlaid onto the original packaging images and 518 

consisted of two test labels (the HCS and reduced sugar or MSG) and two dummy labels (Organic and 519 

Neotame (soymilk) or BVO (instant noodles)). The dummy labels were selected from Study 1 to distract 520 

from the target test labels and reduce demand awareness.  In addition to the product images, a realistic 521 

mock-up of the real product packaging was also created to act as a portion size reference, which 522 

represented the standard serving size for both products.  Participants were explicitly directed to these 523 

examples during the product evaluation task. 524 

 525 

FIGURE 5 526 

 527 

Test Foods 528 

The test products were selected from those profiled in Study 2 and are identified in Tables 4 and 5 and 529 

Figure 3.  These represented lower and higher sensory intensity versions of products that otherwise 530 

looked very similar. The lower sensory soymilk was the F&N Reduced Sugar (0.57 kcal/g) version, while 531 

the F&N Original (0.59 kcal/g) was selected as the higher sensory version. For the instant noodles, 532 

MAMA Creamy Tom Yum (0.89 kcal/g) was selected as the lower-sensory version and Penang Curry 533 

(1.22 kcal/g) as the higher sensory version.  Two additional products were selected to act as dummy 534 

samples, which were only tasted as part of the blind tasting (see Figure 6). These were Marigold 535 

Reduced Sugar soymilk and the Koka Laksa instant noodle from study 2, which again were selected to 536 

look similar to the test products.  537 

 538 

FIGURE 6 539 

 540 

Procedure 541 

Participants began by completing a set of appetite ratings disguised as ‘Mood’ questions, followed by 542 

the product evaluation task.  In addition to the general cover story, participants were led to believe they 543 

would be evaluating different versions of a new brand of soymilk/instant noodles, which would be 544 

revealed when they are matched with their labels.  The product evaluation task was spilt into three 545 

sections: blind tasting of samples; blind rating of the labels and combined tasting of the samples with 546 

labels, outlined in Figure 6. For the blind tasting, participants received the two test products and the 547 

dummy samples without any label information and were required to taste the sample and complete the 548 

evaluations.  The dummy sample was always tasted first, followed by the two test samples in a fully 549 

counterbalanced order, and participants were prompted to sip water between tasting each sample. The 550 

outcome measures were similar to Study 2, and included sensory and hedonic ratings alongside 551 

measures of willingness to pay, calorie estimation and portion selection, with the addition of healthiness 552 

and expected fullness measured in the following way: 553 

 554 

Healthiness  555 

As a measure of perceived healthiness, participants were asked “To what extent do you think this 556 

product is good for you?” and rated from “Not at all good” to “Extremely good”.   557 
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 558 

Expected Fullness 559 

Participants were asked to imagine consuming a portion of the product and then asked to rate “How full 560 

would you feel immediately after consuming this? ” and “How full would you feel 1 hour after 561 

consuming this?” from “Not at all full” (0) to “Extremely full” (100). Participants completed the sensory 562 

ratings first, followed by the rest of the evaluations which were presented in a randomised order.  563 

 564 

Once the blind tasting was complete, participants evaluated the product labels.  Just as in Study 1, 565 

participants were presented with the image of the test product packaging alone (‘original’ label) and 566 

with the added FOP test labels and dummy labels.  Participants rated each label for their expected liking, 567 

tastiness, willingness to pay, healthiness, expected fullness and estimated calories.  The labels and 568 

ratings were presented in a randomised order.  569 

 570 

After a short break, participants completed a second set of ‘Mood’ questions before starting the final 571 

section, which combined tasting with product labels.  Participants were told they would taste the three 572 

soymilks again in duplicate, but this time paired with their correct label.  In reality, participants were 573 

presented samples of the two test products (higher and lower sensory intensity), each paired with one 574 

of the three labels: i) the Original label alone, ii) the Original label + the test label (HCS/Reduced) and iii) 575 

the Original label + the dummy label, to corroborate the additional dummy sample tasted in blind 576 

tasting.  The six product/label combinations were presented in a randomised order and participants 577 

evaluated them in turn. The evaluations were the same as the blind tasting: sensory and hedonic ratings, 578 

willingness to pay, calorie estimation, portion selection, healthiness and expected fullness, finishing with 579 

a final set of mood ratings.   580 

 581 

Data Analysis 582 

The data from two participants who did not complete all of the questions were removed from all 583 

analyses (N = 94). For the purpose of this study, the data from the dummy samples and labels were not 584 

analysed or interpreted.   585 

 586 

In the first instance, independent 4 x 2 ANOVA’s were used to test for differences in individual 587 

characteristics between the four test groups and male and female participants. Then, repeated 588 

measures ANOVAs were conducted to assess the participant’s initial expected liking, tastiness, 589 

willingness to pay, healthiness, expected fullness and estimated calorie content across the test labels of 590 

interest (original, original + HCS and original + reduced sugar/MSG) when they were viewed without any 591 

tasting, to understanding of the expectations generated by the labels alone.  Separate ANOVAs were 592 

conducted across the two product categories (‘Joya’ soymilk or ‘Wokka’ instant noodles). 593 

 594 

The remaining analyses combined the tasting of the different test products with and without the 595 

different labels. Therefore a series of 3 × 2 × 2 Mixed ANOVA’s were conducted to assess the impact of 596 

the Label Experience (blind, original label and original + test label; assessed as repeated-measures) on 597 
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product evaluations, depending on the Test Label seen (HCS or reduced; assessed between-groups) and 598 

the product’s Sensory Intensity (higher and lower sensory intensity; assessed as repeated-measures). 599 

Again, separate ANOVAs were conducted across the two product categories. Bonferroni corrected post-600 

hoc comparisons were used to evaluate any significant main effects and interactions reported for any of 601 

the analyses.  602 

 603 

RESULTS 604 

 605 

Participant Characteristics 606 

Participant characteristics are summarised in Table 5. Mean age, BMI, percent body fat, pre-test 607 

appetite and reported frequency of consuming soymilk and instant noodles were the same across the 608 

four test groups, with no significant differences between males and females within each of the groups 609 

for any of the participant characteristics (F (3, 86) ≤1.48, P ≥ 0.22 for all Group x Sex interactions).  610 

 611 

TABLE 5 612 

 613 

Initial evaluation of the test labels 614 

Differences in participants’ initial expectations generated from the different ‘Wokka’/‘Joya’ labels are 615 

presented in Table 6.  Participant’s reported liking, perceived healthfulness and estimated calorie 616 

content differed across the labels, with participants increasing their rated liking and healthiness and 617 

decreased their estimated calorie content when the reduced sugar/MSG and HCS test labels were 618 

applied, relative to the original package label. The same pattern was seen for both the soymilks and 619 

instant noodles, however, of the two test labels, the HCS was consistently rated as most liked and most 620 

healthy overall, while the reduced sugar label was estimated to contain fewer calories than the HCS 621 

when applied to the soymilk, but not when applied to the instant noodles.   622 

 623 

Ratings of tasty and willingness to pay also significantly varied across the labels, depending on the food 624 

category. The HCS significantly increased expected tastiness of the soymilk, but not the instant noodles, 625 

and there was no effect of the reduced label on tasty ratings. By contrast, participants reported being 626 

willing to pay significantly more for the HCS instant noodles, relative to the other labels. Although there 627 

was a similar trend in participant’s willingness to pay for the soymilk, this did not reach significance. 628 

Finally, the labels had no significant impact on participant’s expectations of fullness across both product 629 

categories.  630 

 631 

TABLE 6 632 

 633 

Sensory Ratings   634 

The sensory ratings of the products tasted with and without the labels are presented in Table 7.  There 635 

was a main effect of the products sensory intensity on soymilks sensory ratings, with the lower sensory 636 

intensity soymilk rated as significantly less sweet and thick and slightly more sour than the higher 637 
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sensory intensity version. The products were similarly chalky and salty overall.  Labelling impacted rated 638 

sweetness specifically, with participants rating the soymilks as sweeter when presented with the original 639 

label, but not when they contained the additional health label. This was independent of the product 640 

tasted or whether the added label was HCS or ‘reduced’ (i.e. no significant interactions with Sensory 641 

Intensity or Test label; F ≤ 0.85, P ≥ 0.43 for all interactions). There was, however, a significant Sensory 642 

Intensity × Label Experience interaction in the thickness ratings (F(2,88) = 3.47, P = 0.035), which 643 

indicated that the higher sensory soymilk was rated as thicker than the lower sensory version during 644 

blind-tasting (Δ = 11.7 ± 4.6, P = 0.022) and then tasted alongside the Original packaging (Δ = 8.8 ± 3.7, P 645 

= 0.036), but not when the additional health label was added (Δ = 0.4 ± 3.0, P = 0.99). There were no 646 

further effects or interactions across the soymilk sensory ratings (F ≤ 2.68, P ≥ 0.11 for all other 647 

interactions). 648 

 649 

For the instant noodles, there was a significant main effect of sensory intensity on all the sensory 650 

ratings, except for bitterness, with the lower sensory intensity noodle being rated as significantly less 651 

savoury, salty, sweet, hard and chewy and significantly more sour than the higher sensory intensity 652 

version overall, independent of how they were labelled. There were no significant effects or interactions 653 

with the label experience (see Table 7) or the type of test label added (HCS or ‘reduced’) on the sensory 654 

evaluation of the instant noodles (F ≤ 1.98, P ≥ 0.144 for all main effects and interaction interactions).    655 

 656 

TABLE 7 657 

FIGURE 7 658 

 659 

Product evaluations  660 

Results from the product evaluation tasks are presented in Figure 7 A-F, which summarises the 661 

evaluations across the different label experience and product categories. Data are collapsed across the 662 

product’s sensory intensity (higher or lower sensory intensity) and test label (HCS or reduced 663 

sugar/MSG) as these variables showed minimal interaction with the label experience. 664 

 665 

Liking 666 

There was a significant main effect of sensory intensity on liking for the soymilks (F(1,44) = 7.04, P = 667 

0.011), with the higher sensory soymilk (M = 52.6 ± 2.9) liked more than the lower sensory version 668 

overall (M = 44.2 ± 3.2).  There was also a main effect of the label experience on reported liking for the 669 

soymilks (F(2,88) = 12.34, P < 0.001; see Figure 7A), which indicated that participants reported liking the 670 

soymilk more when it was presented with a label (original or original + test label) compared to the blind 671 

tasting, but the added test label did not significantly increase liking over the original packaging. There 672 

were no other significant main effects and no interactions between the product sensory intensity, label 673 

experience and test label content within the soymilk liking ratings (F ≤ 1.13, P ≥ 0.33 for all interactions).   674 

 675 

The product’s sensory intensity (F(1,46) = 13.57, P = 0.001) and the label experience (F(2,92) = 4.56, P = 676 

0.013) also influenced reported liking for the instant noodles in the same manner as the soymilks: the 677 
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higher sensory instant noodle (M = 56.2 ± 2.6) was liked more than the lower sensory version overall (M 678 

= 44.7 ± 2.7).  Similarly, participants reported liking the instant noodles more when they were presented 679 

with the original or added test label, compared to the blind tasting (Figure 7A).  Again, there were no 680 

significant main effects and no interactions between the product sensory intensity, label experience and 681 

test label content within the liking ratings (F ≤ 1.13, P ≥ 0.26 for all interactions).   682 

 683 

Willingness to pay 684 

Participant’s willingness to pay for the soymilks was not significantly influenced by the product’s sensory 685 

intensity (F(1,44) = 0.26, P = 0.61) or the label experience (F(2,88) = 0.50, P = 0.61; Figure 7B) and label 686 

type (F(1,44) = 1.01, P = 0.32), and there were no significant interactions between these variables (F ≤ 687 

2.34, P ≥ 0.10 for all interactions).  However, there was a significant main effect of sensory intensity on 688 

willingness to pay for the instant noodles (F(1,46) = 5.88, P = 0.019), with participants being willing to 689 

pay more for the higher sensory intensity version (M = 1.86 ± 0.15 SGD) compared to the lower sensory 690 

version overall (M = 1.71 ± 0.15 SGD).  There were no significant main effects of the label experience 691 

(F(2,92) = 2.98, P = 0.072) or type (F(1,46) = 0.64, P = 0.43), and no interactions across participant’s 692 

willingness to pay for the instant noodles (F ≤ 1.30, P ≥ 0.28, for all interactions).   693 

 694 

Calorie estimation 695 

There was a significant main effect of sensory intensity on the estimated calorie content of the soymilk 696 

(MHigher Sensory = 143.3 ± 9.4 kcal, MLower Sensory = 118.7 ± 7.8 kcal; F(1,44) = 13.19, P = 0.001) and instant 697 

noodles (MHigher Sensory = 430.0 ± 17.9 kcal, MLower Sensory = 386.3 ± 15.8; F(1,46) = 24.83, P < 0.001), with the 698 

higher sensory products estimated as containing more calories per portion than the lower sensory 699 

versions.  There was also a significant main effect of label experience (F(2,88) = 9.35, P < 0.001) on 700 

soymilk estimated calories, where participants estimated the soymilk to contain fewer calories when it 701 

was presented with the original and test label, compared to blind tasting (Figure 7C), and this effect was 702 

stronger when the reduced calorie label was attached, compared to the HCS (label experience × label 703 

type interaction: F(2,88) = 7.74, P = 0.001).  However, the same effect of label experience was not seen 704 

in the instant noodle products (F(2,92) = 0.69, P = 0.51), and there were no other significant main effects 705 

or interactions within the soymilk or instant noodle products (F ≤ 3.65, P ≥ 0.056).   706 

 707 

Perceived Healthfulness  708 

There was no significant effect of the product’s sensory intensity on ratings of healthfulness for the 709 

soymilk (F(1,44) =2.28, P = 0.14) or instant noodle (F(1,46) = 0.09, P = 0.77).  However, there was a 710 

significant main effect of label experience on perceived healthfulness of the soymilks (F(2,88) = 10.748, 711 

P < 0.001) and instant noodles (F(2,92) = 13.25, P < 0.001), whereby participants consistently rated the 712 

products as better for them when they were presented with an added health label, compared to the 713 

original label or the blind tasting (see Figure 7D). There were no significant effects of the label type in 714 

healthy ratings, and no significant interactions between any of the variables across both product 715 

categories (F ≤ 2.80, P ≥ 0.077). 716 

 717 
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Expected fullness (immediately and + 1 hour) 718 

Overall, the higher sensory soymilks were expected to be slightly more filling immediately (MHigher Sensory = 719 

59.6 ± 3.4, MLower Sensory = 54.0 ± 3.3; F(1,44) = 11.82, P = 0.001) and one hour after consumption (MHigher 720 

Sensory = 41.8 ± 3.3, MLower Sensory = 38.7 ± 3.3; F(1,44) = 7.24, P = 0.010), compared to the lower sensory 721 

versions.  Similarly, the higher sensory instant noodles were expected to be significantly more filling 722 

immediately (MHigher Sensory = 60.4 ± 2.9, MLower Sensory = 67.3 ± 3.0; F(1,46) = 22.38, P < 0.001) and one hour 723 

after consumption (MHigher Sensory = 54.4 ± 2.8, MLower Sensory = 48.7 ± 2.9; F(1,46) = 16.67, P < 0.001), 724 

compared to the lower sensory versions. 725 

 726 

There was no main effect of the label experience on how filling the products were expected to be 727 

immediately (soymilk: F(2,88) = 2.56, P = 0.10; noodles: F(2,92) = 0.26, P = 0.77; see Figure 7E) or one 728 

hour post-consumption (soymilk: F(2,88) = 1.30, P = 0.28; noodles: F(2,92) = 1.59, P = 0.21).  However, a 729 

significant sensory intensity × label experience interaction in the soymilks suggested the label experience 730 

did impact expectations of immediate fullness, depending on its sensory intensity (F(2,88) = 5.52, P = 731 

0.009).  Post-hoc tests revealed a significant label effect when they were applied to the lower sensory 732 

soymilk (F(2,90) = 5.48, P = 0.020), where the products were expected to be less filling when they 733 

contained the added health label (M = 61.0 ± 3.9)  relative to the original label (M = 61.0 ± 3.9; P = 734 

0.030).  By contrast, there was no significant effect of the labels across the higher sensory products 735 

(F(2,90) = 1.51, P = 0.23).  Additionally, a significant label experience × label type interaction (F(2,88) = 736 

4.0, P = 0.028) suggested this that the HCS showed a larger reduction in expected fullness ratings 737 

compared to the reduced sugar label, however no post-hoc comparisons reached significance (P ≥ 0.05 738 

for all comparisons). There were no significant effects of the labels on expectations of fullness 739 

immediately or after 1 hour in the instant noodle products (F ≤ 1.59, P ≥ 0.21) or any other main effects 740 

and interactions (F ≤ 3.21, P ≥ 0.053 for all other main effects and interactions).  741 

 742 

Portion selection 743 

There was a significant effect of the product’s sensory intensity on portion selection of the soymilks 744 

(F(1,44) = 6.16, P = 0.017)  but not instant noodles (F(1,44) = 0.83, P = 0.37).  Specifically, participants 745 

selected to consume larger portions of the higher sensory soymilk (M = 325.6 ± 17.5 kcal) compared to 746 

the lower sensory version (M = 276.4 ± 16.9 kcal). There was no significant effect of the label experience 747 

on portion selection of the soymilks (F(2,88) = 0.85, P = 0.43) or instant noodles (F(2,92) = 1.53, P = 0.22; 748 

see Figure 7F), and there were no other significant effects or interactions of sensory intensity, label type 749 

or product category (F ≤ 1.51, P ≥ 0.23 for all other main effects and interactions). 750 

 751 

DISCUSSION 752 

 753 

The current research assessed the independent and combined roles of FOP health and nutrient related 754 

labels and sensory cues on consumer beliefs of a product’s value, taste characteristics, calorie content 755 

and portion selections.  Study 1 reported that consumers were willing to pay more when products 756 

contained FOP health or nutrient-related symbols, particularly organic, and that labels suggesting a 757 
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‘healthier choice’ or nutrient reduction prompted consumers to judge a product to have fewer calories 758 

and, in some cases, led to increased portion selection. Study 2 demonstrated that, in the absence of any 759 

labelling, the product’s sensory characteristics exerted an independent influence on consumer beliefs, 760 

with increased taste intensity linked to higher estimated calorie content, liking and increased portion 761 

selection.  Study 3, confirmed that when it came to consumption, FOP labels can still prompt consumers 762 

to believe it has fewer calories and is healthier than the same product tasted without a label present, 763 

but these differences are unlikely to impact portion selection more than the product’s experienced taste 764 

quality.    765 

 766 

Evidence that the HCS, reduced sugar and reduced MSG labelled products were consistently expected to 767 

be healthier than the same unlabelled products both before and after they were tasted extends the 768 

findings from Study 1 to show that certain label-generated beliefs persist after a product is consumed. 769 

However, in contrast to previous research (Faulkner et al., 2014; Nisbett & Wilson, 1977; Roe et al., 770 

1999; Wansink & Chandon, 2006), the products perceived to be ‘healthier’ were not selected in larger 771 

portions.  There were also differences in how the labels were evaluated after they were paired with a 772 

product to taste. For example, during the initial label evaluation the labels with the added HCS or 773 

reduced labels were expected to be less caloric than the original label across both product categories, 774 

but when the labels were paired with products to taste, reductions to calorie estimations were only 775 

present in the soymilks. Similarly, participants were initially willing to pay more for the instant noodles 776 

with the added test labels, but once the labels were paired with tasting they had no impact on 777 

participant’s willingness to pay for any of the products. Ultimately, evaluating the labels in the context 778 

of consumption (as in Study 3) provided a different view of how likely these cues are to influence 779 

consumer beliefs and portion selection than evaluating the labels alone (as in Study 1), and suggests 780 

that understanding the impact of FOP health and nutrition labels on portion selections will depend on 781 

the sensory characteristics of the products they are attached too.  782 

 783 

In Study 3, portion selection was influenced by the product’s sensory intensity, rather than how it was 784 

labelled.  Specifically, the higher intensity soymilk was selected in larger portions than the lower 785 

intensity version. Although the higher sensory intensity soymilk was consistently expected to be more 786 

caloric and more filling than the lower sensory intensity version, they were also liked more overall, 787 

which could have driven larger portion selections.  This would be in line with findings from Study 2, 788 

which suggested that products with the strongest sensory characteristics were expected to be more 789 

caloric but ultimately selected in larger portions because they were liked more than the weaker 790 

flavoured versions.  However, the higher sensory intensity instant noodle product was not selected in 791 

larger portions than the lower sensory version, despite being liked more and participants reporting that 792 

they were willing to pay more for it overall.  This indicates that liking the taste of the product was not 793 

the sole driver of portion decisions in Study 3.  One possible explanation is that the belief that instant 794 

noodles were generally much less healthy than the soymilks may have inhibited participants from 795 

selecting larger portions of the more liked sensory intensive version, however, this cannot be confirmed 796 

from the current data alone.    797 
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 798 

Although the FOP health and nutrient reduced labels had little direct impact on portion selection, there 799 

were other effects worth noting. Firstly, the the HCS and ‘reduced sugar’ soymilks were perceived to be 800 

less sweet than the same soymilks tasted with the original label, and the perceived thickness of the 801 

originally thicker soymilk was shown to be reduced when it was labeled with the HCS or as ‘reduced 802 

sugar’.  Although these effects were subtle, they suggest some assimilation of a label-generated 803 

expectation that specific aspects of the product’s sensory characteristics (i.e. thickness and sweetness) 804 

might be weaker for the ‘reduced sugar’ and ‘healthier choice’ products.  Other studies have noted 805 

similar effects, reporting that labels such as ‘healthy’ and ‘reduced fat’ have the potential to influence a 806 

product’s expected and experienced sensory quality (Geyskens et al., 2007; Provencher et al., 2009; 807 

Vadiveloo et al., 2013), where the sensory experience is shifted towards the prior expectations 808 

(Piqueras-Fiszman & Spence, 2015) and a product that is expected to be less sweet, for example, is 809 

experienced as such.  810 

 811 

Product labelling also interacted with its sensory properties to influence participants’ expectations of 812 

fullness. When evaluated alone, the labels had little impact on expectations of fullness.  However, upon 813 

tasting, the addition of the FOP labels reduced how filling the lower sensory intense soymilk was 814 

expected to be, relative to the original label.  By contrast, expectations of fullness elicited by the higher 815 

sensory soymilk were unaffected by the same product labels.  Combined with evidence that the higher 816 

sensory products (both soymilks and instant noodles) were expected to be more filling than the lower 817 

sensory versions overall, this suggests that participants were using the product’s sensory characteristics 818 

to guide expectations of fullness, and for the soymilks specifically, the labelled health messages 819 

appeared to become more relevant when sensory cues are weak.  Within product categories, foods or 820 

beverages that are thicker, creamier and/or have more intense taste characteristics (i.e. salty, sweet 821 

and/or savoury) are often expected to be more satiating per calorie than similar products affording a 822 

weaker sensory experience (McCrickerd & Forde, 2016), and enhancing these sensory cues have 823 

previously been shown to be a better determinant of actual appetite and portion selection than the 824 

label-generated belief that a product was ‘light’ or ‘indulgent’ (Chambers et al., 2013; Hovard & 825 

Yeomans, 2015).  While consumers utilise a combination of cues to inform their beliefs about a product, 826 

modifying sensory intensity to maximise the expected satiating power of a ‘healthier’ or nutrient 827 

‘reduced’ product could be predicted to off-set potential label-generated beliefs that these products 828 

might be less filling and/or less taste intensive than the original.   829 

 830 

It is important to note that the effects of the different label, taste and texture cues on sensory 831 

evaluations and beliefs about the product’s value, calorie content, expected fullness and healthfulness, 832 

were not uniform across the two product categories. This was evident across all three studies. Soymilk 833 

and instant noodles were relatively familiar to the participants, who reported consuming them an 834 

average of 1-3 times per week, and prior experience with these product might have influenced some of 835 

the beliefs generated by the labels or the portions participants routinely selected, for example. The 836 

variation in sensory characteristics within product categories was also limited to what was available 837 
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commercially. Although using real products made the research more realistic, it is possible that the 838 

interplay between FOP labels and product taste and texture cues might have been be more stark if this 839 

was assessed in novel products, or if the expectations generated by the selected FOP labels and the 840 

product’s sensory characteristics were designed to be particularly incongruent or based on the extremes 841 

of what would be familiar or expected (Hovard & Yeomans, 2015).   842 

 843 

Other potentially important moderators of consumer beliefs and behaviours not considered in this 844 

research are an individual’s own eating motivations. How health and nutrient related FOP labelling 845 

systems are applied and interact with a products taste and texture cues will likely be different across 846 

different individuals and consumer groups.  A person’s dieting status and whether they valuing taste 847 

quality over healthiness (or vice versa) are just some of the motivations thought to moderate the extent 848 

and direction of label influences on consumer evaluations, foods selection and eating behaviours (Mai & 849 

Hoffmann, 2012; Vadiveloo et al., 2013), and should be considered in future.  Finally, selected portion 850 

size was captured in a realistic computer task rather than with real food, and intake was not measured 851 

in the current research.  This approach allowed several different foods to be assessed within a single test 852 

session, and previous research has shown that portions selected on a computer task predict actual 853 

intake of the same food at a later meal (Wilkinson et al., 2012).  Nevertheless, it is possible that the 854 

product characteristics (both labelling and sensory cues) may affect actual consumption differently to 855 

that suggested by the portion selection task in the current study.   856 

 857 

CONCLUSIONS  858 

FOP health and nutrient labels can guide the way consumers evaluate every day food and beverage 859 

products, including how much they were willing to pay for a product, calories estimations, beliefs about 860 

healthfulness and product sensory perception (Study 1 and 3). However, within product categories, 861 

products vary in taste and texture cues which consumers use to discriminate products expected to be 862 

more or less caloric (Study 2 and 3).  Tasting the products appeared to override the influence of the 863 

labels on portion decision, which mapped on to factors related to the products sensory characteristics as 864 

well as habitual portion norms (Study 3).  However, label cues were integrated with the product’s 865 

experienced characteristics to inform other evaluations in a bi-directional manner; health and nutrient 866 

labels can impact a product’s perceived sensory characteristics, while sensory intensity can moderate 867 

the strength of certain label-generated beliefs.  Consumer portion selections made in the absence of 868 

product tasting are likely to exaggerate the influence of FOP labels on these behaviours.  Reformulation 869 

strategies could consider whether a food or beverage’s specific sensory characteristics might be 870 

enhanced to override any label-generated beliefs that promote the perception of a product as healthier, 871 

less filling or lower in calories than it is.  872 
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Table 1. Mean ± SD participant characteristics for males and females taking part in Study 1. 983 
 984 

Participant Characteristics Male (n = 51) Female (n = 65)  

 Mean ± SD Mean ± SD P value* 

Age (years) 26.7 7.6 26.5 8.3 0.892 

BMI (kg/m2) 22.6 3.5 21.6 3.1 0.109 

Body fat (percentage) 18.5 5.2 30.1 5.5 0.001 

Label Fluency (total) 39.1 5.0 40.0 4.5 0.305 

          Knowledge of labels 7.3 2.2 7.9 2.2 0.109 

          Knowledge of HCS 3.3 1.9 3.3 1.7 0.988 

          Panel Calculation 1.0 0.6 1.0 0.6 0.673 

Dietary Restraint (0 -21)1 7.9 4.0 7.6 5.2 0.729 

Hunger (0-100) 2 58.3 22.5 61.4 25.0 0.490 

Fullness (0-100) 2 33.8 24.0 26.0 20.5 0.064 

Thirst (0-100) 2 57.5 21.5 62.2 17.2 0.207 

Desire to eat (0-100) 2 47.7 23.3 52.2 18.2 0.248 

Frequency of consumption (per week):      

           Soymilk 2.1 3.9 1.0 1.1 0.044 

           Instant Noodles 1.0 1.0 0.5 0.5 0.003 

General liking (0-100)      

           Soymilk 63.6 23.2 59.9 25.1 0.419 

           Instant Noodles 59.8 25.8 59.8 24.3 0.999 

*Results from independent groups t-tests testing for sex differences across participant characteristics.  985 
1 Where 0 represents the lowest dietary restraint and 21 the highest possible restraint score 986 
2 Where 0 represents the least and 100 the highest rating 987 
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Table 2. Mean ± SD participant characteristics for males and females taking part in Study 2.  988 
 989 

Participant Characteristics Male (n = 24) Female (n = 24)  

 Mean ± SD Mean ± SD Sex effect* 

Age (years) 25.5 6.3 23.5 3.3 0.156 

BMI (kg/m2) 23.9 4.8 21.0 3.8 0.024 

Body fat (percentage) 20.5 6.8 29.8 5.9 0.001 

Dietary Restraint (0-21) 7.5 4.7 8.5 5.7 0.513 

Hunger (0-100) 79.0 14.6 64.0 22.6 0.009 

Fullness (0-100) 11.7 12.7 28.8 21.6 0.002 

Thirst (0-100) 53.0 21.3 59.8 22.8 0.295 

Desire to eat (0-100) 75.9 17.7 69.0 16.5 0.168 

Frequency of consumption  (per week):      

            Instant Noodles 3.5 0.9 3.3 0.6 0.354 

            Soymilk 3.0 1.1 3.0 1.0 0.787 

*Results from independent groups t-tests testing for sex differences across participant characteristics.  990 
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Table 3. Mean (± SEM) sensory and hedonic ratings of the 10 Soymilks (N = 48). The products are ordered from the least energy dense (far left) to 991 
the most energy dense (far right). 992 

Soymilk 
Natura 

Unsweet 
Pacific 

Unsweet 
Marigold 
Reduced 

FN 
Omega 

Reduced 

Almond 
Reduced 

FN 
Reduced≠ 

FN 
Original 

Fairprice 
Original≠ 

Marigold 
Melon 

Marigold 
Choc 

Product 
effect1 

r 
(actual 
energy 

density) 2 

r 
(estimated 
calories) 3 

Liking 24.7 ± 3.5a 21.5 ± 3.2a 51.6 ± 3.8b 48.8 ± 3.1b 45.5 ± 4.3b 49.3 ± 3.0b 57.3 ± 3.3b 56.8 ± 3.6b 58.4 ± 3.9b 71.6 ± 3.0c <0.001 0.84** 0.95** 

Thick 24.3 ± 3.3a 25.1 ± 2.6a 38.2 ± 3.2b 35.3 ± 2.8b 35.1 ± 3.2b 36.1 ± 3.6b 38.4 ± 2.9b 51.4 ± 3.4c 38.8 ± 3.3b 52.9 ± 3.5c <0.001 0.78** 0.87** 

Sweet 10.5 ± 2.2a 9.6 ± 1.9a 56.5 ± 2.8c 43.1 ± 3.1b 52.1 ± 3.4bc 41.4 ± 3.4b 62.9 ± 3.2cd 62.9 ± 3.1cd 64.8 ± 3.0d 69.5 ± 2.7d <0.001 0.81** 0.94** 

Chalky 30.1 ± 3.5ab 30.4 ± 3.4ab 29.2 ± 3.4a 34.5 ± 3.3ab 29.0 ± 3.2a 31.5 ± 3.3ab 28.5 ± 3.0a 33.6 ± 3.4ab 30.1 ± 3.8a 41.7 ± 3.9b 0.007 0.43 0.51 

Salty 5.8 ± 1.7a 11.7 ± 2.8b 5.4 ± 1.7a 6.1 ± 1.6a 6.1 ± 1.7a 6.0 ± 1.7a 4.0 ± 1.1a 5.5 ± 1.4a 4.6 ± 1.2a 4.0 ± 1.0a 0.020 -0.55 -0.65* 

Sour 6.1 ± 1.5a 15.7 ± 3.2b 6.4 ± 1.8a 7.9 ± 2.0ab 7.1 ± 1.6ab 9.4 ± 2.2ab 4.1 ± 1.1a 5.8 ± 1.6a 6.2 ± 1.6a 4.5 ± 1.4a <0.001 -0.45 -0.59 

Taste 
Intensity 28.8 ± 3.6a 44.7 ± 3.9b 54.9 ± 3.1bc 47.1 ± 3.0c 65.6 ± 2.9bd 48.3 ± 2.8c 57.3 ± 2.9b 61.8 ± 2.6b 71.3 ± 2.5d 73.9 ± 2.4d <0.001 0.79** 0.95** 

1 Represents the p-value associated with the main effect of Product on each of the ratings.  Within each row, individual product values labeled 993 
with different letters are different at p ≤ 0.064, tested using Bonferroni corrected post-hoc comparisons, where ‘a’ always represents the smallest 994 
value.  995 
2 Represents the Pearsons correlation coefficient for the relationship between the rating and the product’s energy density, where *indicates P < 996 
0.05 and ** indicates P < 0.01.  997 
3 Represents the Pearsons correlation coefficient for the relationship between the rating and the estimated calorie content, where *indicates P < 998 
0.05 and ** indicates P < 0.01.  999 
≠ indicates the products’ selected for use in Study 3 1000 
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Table 4. Mean (± SEM) sensory and hedonic ratings (0-100) of the 10 Instant Noodles (N = 48). The products are ordered from the least energy 1001 
dense (far left) to the most energy dense (far right). 1002 
 1003 

Instant 
Noodles 

Myojo Hor 
Fun 

Koka Pho Koka Laksa Myojo Veg Prima Prawn 
Fairprice 
Tom Yum 

Mama 
Creamy≠ 

Prima Laksa 
Prima 

Wholegrain 
Penang 
Curry≠ 

Product 
effect1 

r 2 
(actual energy 

density) 

r 3 
(estimated 

calories) 

Liking 42.3 ± 3.6b 51.2 ± 3.5bc 53.2 ± 3.2bc 46.0 ± 3.1b 27.5 ± 3.2a 51.1 ± 3.1bc 56.3 ± 3.2bc 61.3 ± 3.8c 54.5 ± 3.7bc 56.7 ± 3.6bc < 0.001 0.45 0.68* 

Chewy 41.7 ± 3.0a 44.6 ± 3.1ab 38.7 ± 3.2a 38.1 ± 3.1a 50.5 ± 3.1ab 38.0 ± 2.7a 38.8 ± 3.0a 54.4 ± 3.2b 50.8 ± 3.3ab 41.1 ± 3.6a < 0.001 0.29 0.51 

Hard 37.6 ± 3.4bc 29. 5 ± 3.3ab 28.8 ± 2.7ab 24.6 ± 2.4a 46.7 ± 3.2c 26.2 ± 2.7a 24.8 ± 2.7a 38.9 ± 3.3bc 45.0 ± 3.8c 41.6 ± 3.6c < 0.001 0.40 0.39 

Savory 49.1 ± 3.1b 55.6 ± 2.6bc 56.0 ± 2.8bc 47.6 ± 3.5b 35.5 ± 3.0a 51.3 ± 3.0b 56.5 ± 2.8bcd 61.3 ± 2.8bcd 58.4 ± 3.0cd 62.1 ± 2.9cd < 0.001 0.46 0.70* 

Salty 44.1 ± 3.5b 47.5 ± 3.3b 46.0 ± 3.3b 44.4 ± 3.5b 29.3 ± 2.9a 50.3 ± 3.2b 46.0 ± 2.8b 41.2 ± 3.2b 40.6 ± 3.0b 49.5 ± 3.1a < 0.001 -0.01 -0.02 

Sweet 17.3 ± 2.8a 23.0 ± 3.3abc 23.5 ± 3.4abc 16.7 ± 2.9a 16.1 ± 2.8a 17.8 ± 3.0ab 19.9 ± 2.9ab 27.0 ± 3.1bc 27.1 ± 3.6bc 29.5 ± 3.8c < 0.001 0.62 0.83** 

Taste 
Intensity 40.9 ± 3.2a 51.7 ± 2.8bc 61.2 ± 2.4d 42.6 ± 3.3ab 37.5 ± 3.4a 55.8 ± 3.0cd 65.6 ± 2.7de 64.9 ± 2.8de 63.2 ± 3.0de 68.5 ± 2.4e < 0.001 0.69* 0.81** 

 1004 
1 Represents the p-value associated with the main effect of Product on each of the ratings. Within each row, values labeled with different letters 1005 
are different at p ≤ 0.062, using Bonferroni corrected comparisons to compare food products, where ‘a’ always represents the smallest value. 1006 
2 Represents the Pearsons correlation coefficient for the relationship between the rating and the product’s energy density, where *indicates P < 1007 
0.05 and ** indicates P < 0.01.  1008 
3 Represents the Pearsons correlation coefficient for the relationship between the rating and the estimated calorie content, where *indicates P < 1009 
0.05 and ** indicates P < 0.01.  1010 
≠ indicates the products’ selected for use in Study 3 1011 
 1012 
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Table 5. Mean (± SD) participant characteristics for each of the four groups tested in Study 3 (N = 94). 1013 
 1014  

Group 1 (n = 22) Group 2 (n = 24) Group 3 (n = 24) Group 4 (n = 24)  
Group effect *  Soymilk/Reduced Soymilk/HCS Noodles/no MSG Noodles/HCS 

Participant 
Characteristics 

Mean ± SD Mean ± SD Mean ± SD Mean ± SD  

Age (years) 23.7 2.9 23.6 4.8 22.7 1.8 25.2 5.5 P = 0.30 

BMI (kg/m2) 21.5 2.8 23.9 4.2 21.1 2.1 22.0 3.2 P = 0.58 

Body fat (percentage) 25.1 6.3 23.9 8.0 24.4 6.7 25.4 5.7 P = 0.66 

Dietary Restraint (0 -21) 11.5 5.0 9.8 6.2 11.0 5.0 8.5 5.7 P = 0.32 

Fullness (0-100) 25.5 23.6 20.6 22.2 30.3 19.4 21.6 18.6 P = 0.40 

Hunger (1-100) 55.8 26.9 59.9 28.4 60.3 23.5 64.4 23.8 P = 0.87 

Thirst (1-100) 56.1 26.2 61.4 30.8 50.2 26.7 58.7 29.2 P = 0.69 

Desire to eat (0-100) 57.8 30.2 56.4 28.9 61.4 20.6 68.2 23.6 P = 0.46 

Consumption frequency (per week): 

Instant Noodles 2.8 1.0 2.5 1.1 2.6 1.1 2.9 0.9 P = 0.61 

Soymilk 3.0 0.9 3.0 1.1 2.6 1.1 2.9 0.9 P = 0.54 

* Results for the main effect of study group across each of the participant characteristics, where p < 0.05 represents a significant difference 1015 
between the groups.  1016 
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Table 6. Mean (± SEM) ratings of the original and test labels (n = 94) for ‘Joya’ soymilk and ‘Wokka’ 1017 

instant noodles created for Study 3. 1018 

 1019 
 1020 
 1021 
 1022 
 1023 
 1024 
 1025 
 1026 
 1027 
 1028 
 1029 
 1030 
 1031 
 1032 
 1033 
 1034 
 1035 
 1036 
 1037 
 1038 
 1039 
 1040 

* Represents the p-value associated with the main effect of Label on each of the ratings for the soymilk 1041 
and instant noodles. Within each row, different letters represent a significant difference (P < 0.05) 1042 
between the labels within a product category, where ‘a’ always represents the smallest value.  1043 

  Original + Reduced + HCS Label effect* 

Liking (0-100) Soymilk 42.0 ± 2.8a 49.7 ± 3.4b 57.4 ± 3.1c P <0.001 

 Noodles 50.4 ± 3.0a 53.5 ± 3.3a 59.2 ± 3.3c P =0.001 

Tasty (0-100) Soymilk 42.7 ± 2.9a 41.0 ± 3.1a 50.5 ± 2.5b P <0.001 

 Noodles 53.9 ± 3.0 50.8 ± 3.2 54.3 ± 2.9 P =0.202 

Willing to pay (SG$) Soymilk 1.36 ± 0.1 1.40 ± 0.1 1.49 ± 0.1 P =0.065 

 Noodles 1.79 ± 0.2a 1.87 ± 0.2a 2.01 ± 0.2b P <0.001 

Healthfulness (0-100) Soymilk 49.2 ± 3.0a 62.7 ± 2.9b 67.4 ± 2.3b P <0.001 

 Noodles 26.4 ± 2.7a 38.5 ± 3.2b 47.1 ± 3.4c P <0.001 

Exp. Fullness (0-100) Soymilk 53.3 ± 3.9 54.3 ± 3.8 57.5 ± 4.0 P =0.145 
 Noodles 61.1 ± 2.9 63.8 ± 3.0 63.6 ± 3.2 P =0.091 

Est. Calories (kcal) Soymilk 152.6 ± 17.6c 118.9 ± 15.3a 130.4 ± 16.7b P <0.001 

 Noodles 420.0 ± 14.7b 406.3 ± 14.9ab 372.4 ± 17.2a P =0.002 
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Table 7. Mean (± SEM) sensory ratings of the soymilk and instant noodle products (lower and higher sensory-intensity) tasted with (‘Original’ and 1044 
‘+ label’) and without (blind) label information in Study 3 (N = 94).  1045 

 Label Experience  Product  

Sensory Rating Blind Original + Label 
Label 
effect1 

Lower-
Sensory  

Higher-
Sensory 

Product 
effect2 

Soymilk        

Sweet 42.3 ± 3.4
a
 52.5 ± 2.9

b
 47.5 ± 2.6

a
 < 0.001 34.6 ± 3.0 60.2 ± 3.0 < 0.001 

Thick 34.6 ± 3.3 38.9 ± 3.6 36.8 ± 3.4 0.220 33.3 ± 3.3 40.2 ± 3.5 0.020 

Chalky 29.4 ± 3.6 28.7 ± 3.7 29.9 ± 3.8 0.894 30.2 ± 3.8 28.4 ± 3.5 0.529 

Sour 9.8 ± 2.0 9.1 ± 1.9 8.6 ± 1.9 0.694 11.3 ± 2.4 7.0 ± 1.5 0.022 

Salty 8.0 ± 2.2 6.4 ± 1.5 5.7 ± 1.4 0.150 7.9 ± 2.0 5.5 ± 1.4 0.109 

Instant Noodles        

Savory 52.3 ± 2.7 54.2 ± 2.5 55.3 ± 2.5 0.240 48.3 ± 2.9 59.5 ± 2.5 < 0.001 

Salty  38.5 ± 2.8 37.6 ± 3.1 38.9 ± 3.2 0.752 33.7 ± 3.2 43.0 ± 3.0 < 0.001 

Sweet 23.1 ± 3.0 21.5 ± 3.0 21.8 ± 3.0 0.615 19.5 ± 2.6 24.8 ± 3.0 0.003 

Sour 31.4 ± 3.1 30.7 ± 2.9 28.4 ± 3.0 0.196 37.5 ± 3.3 22.8 ± 2.7 < 0.001 

Hard 28.4 ± 3.2 28.2 ± 2.9 29.3 ± 3.0 0.774 18.3 ± 2.3 38.9 ± 3.9 < 0.001 

Chewy 46.8 ± 2.9 49.5 ± 2.8 47.1 ± 2.8 0.292 42.7 ± 3.3 52.9 ± 2.9 0.005 

Bitter 9.9 ± 2.0 9.5 ± 2.0 8.3 ± 1.5 0.510 8.6 ± 2.0 9.9 ± 1.7 0.476 

1 Represents the main effect of Label Experience on overall sensory ratings across the product categories. 1046 
2 Represents the main effect of Product on sensory ratings across the product categories. 1047 
Different letters within each of the ratings represents significant differences across the label experiences, where ‘a’ always represents the 1048 
smallest value.  1049 
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FIGURE LEGENDS 1050 
 1051 
Figure 1. The two ‘Original’ product images (A = Soymilk; D = Instant Noodles) used as the control brands 1052 

and the additional test labels in Study 1 (C = Soymilk; F = Instant Noodles). The standardised serving of 1053 

soymilk (B: 233 ml, 123 kcal) and instant noodles (E: 511g, 387 kcal).  The standard serving sizes were 1054 

based on the average manufacturer-recommended serving size recorded for all the products at the time 1055 

they were profiled.  1056 

Figure 2. Mean (± SEM) Willingness to Pay (A), Estimated Calories (B) and Portion Selection (C) for each 1057 

for the soymilks and instant noodles presented with and without the different test labels in Study 1. * 1058 

Indicates a significant difference (P < 0.05) compared to the control label (grey bar). 1059 

Figure 3. Study 2 test products: 10 commercially available soymilks and instant noodles varying in 1060 

energy density (kcal/g), sensory characteristics and appearance. ≠ Highlights the test products’ selected 1061 

for use in Study 3.  1062 

Figure 4. Mean (± SEM) Willingness to Pay (A-B), Estimated Calories (C-D) and Portion Selection (E-F) for 1063 
the 10 soymilks and instant noodles tested in Study 2 respectively. The products are ordered from least 1064 
energy dense (left) to the most energy dense (right).   Different letters indicate a significant difference at 1065 
P > 0.05. where ‘a’ always represents the smallest value. ≠ Indicates the test products’ selected for Study 1066 
3.  1067 
 1068 
Figure 5. Control and test label brand packaging used in Study 3.  1069 
 1070 
Figure 6. Outline of the study design and the product evaluation task in Study 3. 1071 
 1072 
Figure 7. Mean (± SEM) Liking (A), Willingness to Pay (B), Estimated Calories (C), Perceived healthiness 1073 
(D), Expected fullness (E) and Portion Selection (F) for the soymilks (white bars) and instant noodles 1074 
(grey bars) in Study 3 when they were tasted blind, with the original label and with the additional test 1075 
label (+label), averaged across the two different products tested. Different letters indicate a significant 1076 
difference at P > 0.05 within each product category, where ‘a’ always represents the smallest value. 1077 
  1078 
  1079 
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FIGURE 1 1080 
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FIGURE 2 1083 
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FIGURE 3 1086 
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FIGURE 4 1089 
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FIGURE 5 1092 
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FIGURE 6 1095 

 1096 
  1097 

https://doi.org/10.1016/j.foodqual.2019.103766


Accepted manuscript in Food Quality and Preference https://doi.org/10.1016/j.foodqual.2019.103766 
 

41 
 

FIGURE 7 1098 
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