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1 Abstract  1 

The Leeds Food Preference Questionnaire (LFPQ) is a computerised procedure that 2 

assesses liking, wanting and relative preferences for shared characteristics of food. The current 3 

study adapted the LFPQ (LFPQ-A) to assess its cross-cultural validity in an Arab sample by 4 

examining its performance for food characteristics of fat (high or low) and taste (sweet or non-5 

sweet), under fasted and fed states. Individual differences in eating behaviour were examined by 6 

testing for associations between the LFPQ-A outcomes and subscales of the Three Factor Eating 7 

Questionnaire (TFEQ). Thirty healthy males (Age: 36.3 ±10.0 years; Body mass index (BMI): 29.7 8 

±5.3 kg/m2) participated in the study. All participants attended the laboratory in the morning 9 

following an overnight fast, and performed the LFPQ-A under fasted and fed conditions (after a 10 

standardised test meal). Results showed that implicit wanting and relative preference for non-sweet 11 

foods decreased in the fed compared to the fasted state, whereas scores for sweet foods increased. 12 

Explicit liking and explicit wanting were also higher for non-sweet foods in the fasted condition, 13 

and decreased to a greater extent in the fed condition compared to a lesser decrease for sweet foods. 14 

Scores on all LFPQ-A outcomes for high-fat non-sweet foods (HFNS) were positively associated 15 

with TFEQ Disinhibition. In addition, all outcome scores for low-fat non-sweet foods (LFNS) were 16 

positively associated with TFEQ Restraint. The LFPQ-A showed outcomes that were consistent 17 

with studies performed in Western samples, therefore the current study helps to confirm the validity 18 

of the LFPQ-A as a measurement of liking and wanting and preference for food among Arabs.  19 

  20 
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2 Introduction  21 

Food palatability and the sensory preference for food may contribute to over consumption 22 

and constitute a risk factor of weight gain 1. When non-obese individuals were exposed to similar 23 

foods with different nutrient compositions, high-fat food was rated the most pleasant while high-24 

protein food was rated the least pleasant 2. Taste contributes to satiety, satiation and the thermic 25 

effect of food as well as its reward value 3. A liking for sweet taste seems to be an innate 26 

characteristic in humans 4 and increasing the sweetness of high fat foods increases their palatability 27 

3. The energy-density of food can affect its palatability and consequently the amount of food 28 

consumed 5,6. Evidence suggests that the effect of energy density on energy intake is stronger than 29 

other stimuli such as macronutrient composition and visual presentation 7.  30 

Variation in food culture can affect fat and sweet preferences 8, which are influenced by 31 

genetic and environmental factors 9,10. For example, variations in taste receptor genes accounted 32 

for a portion of variance in appetite traits and individual differences in preferences for sweet 33 

flavours in children 11, which means environmental forces may sometimes override the genotypic 34 

effects in adults 12. Genes can also affect the pleasantness of fat in adults 13. Specific nutrient 35 

preferences for certain local cuisines, are affected by environmental factors such as tradition, 36 

flavouring ingredients, cooking and presentation, and are therefore expected to contribute to 37 

differences in nutrient and taste preferences cross cultures 4. Taste can be affected by numerous 38 

factors that increase cross-cultural variations. For example, African Americans as compared to 39 

European Americans showed a greater desire for intense sweet taste to compensate for feelings of 40 

stress 14. These genetic and environmental variations in taste preference increase the importance of 41 

the cross-cultural validity of food preference instruments. 42 

The Leeds Food Preference Questionnaire (LFPQ) is a computer-based measure of 43 

liking, wanting and relative preference for shared characteristics of food, and has been utilised 44 

extensively in primarily Western samples and is described in greater detail elsewhere 15. 45 

Briefly, the LFPQ assesses responses to an array of foods that are categorised according to fat 46 

content (high or low) and taste (sweet or non-sweet). Previous research with the LFPQ has 47 

demonstrated that explicitly rated liking for food is reduced in a fed compared to a fasted state 48 

16, and that explicit liking for a recently eaten food decreases in a manner consistent with 49 

sensory specific satiation 17. Liking and wanting for high fat sweet or non-sweet tastes predict 50 

ratings of palatability and subsequent intake of those foods when presented in a test meal 18. 51 

Moreover relative preference and implicit wanting (assessed by latency of choice) are shown 52 

to be the strongest predictors of laboratory food choice 19. Furthermore, the LFPQ measure of 53 
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implicit wanting has been shown to be sensitive to states of macronutrient imbalance 20, and to 54 

individual differences in disordered eating behaviour traits such as trait binge eating 21 and 55 

Disinhibition 22. The aim of the present study was to examine the sensitivity of an Arabic 56 

version of the LFPQ (LFPQ-A) to detect expected changes in responses of explicit liking and 57 

wanting, implicit wanting and relative preference under fasted and fed conditions, and to 58 

investigate the relationship between LFPQ-A and eating behaviour traits (Restraint, 59 

Disinhibition and Hunger) assessed by the Three Factor Eating Questionnaire (TFEQ) 23. 60 

3 Methods  61 

3.1 Participants  62 

Thirty healthy males were recruited from University of Dammam and Dammam region. 63 

Exclusion criteria were being diabetic and smoking cigarettes. Participants’ nationalities were 64 

seven Saudis, eleven Egyptians, four Palestinians, five Sudanese and three Jordanians. 65 

Participants’ average age was 36.3 ±10.0 years, and body mass index (BMI) was 29.7±5.3 66 

kg/m2. 67 

3.2 Study design   68 

The experiment was set in a private air-conditioned room at Faculty of Education, 69 

University of Dammam. All participants arrived at the laboratory, following an overnight fast, 70 

between 8 am and 11 am. Upon their arrival, an informed consent form was provided, and 71 

height and weight were measured. Fasted food preferences were then undertaken with the 72 

LFPQ-A. To bring participants to a fed state, a standardised test meal was provided. 73 

Approximately 10 minutes after consuming the breakfast, LFPQ-A and TFEQ measures were 74 

undertaken in the fed state. The whole visit for each participant was 45 minutes. Study design 75 

was approved by Institutional Review Board at University of Dammam (IRB-2014-14-315). 76 

3.2.1 Test meal 77 

The test meal consisted of 250 gram (≈ 600 kcal) of cheese, chicken and spinach pie, 78 

200mL (120 kcal) fruit juice and 300mL water. The test meal was provided freshly every day, 79 

and was fixed at the same amount for all participants. The suitability of the amount provided 80 

in the meal was piloted before the experiment commenced. Participants were instructed to 81 

consume the meal in its entirety.  82 
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3.3 LFPQ outcome measures 83 

The LFPQ is a computer-based paradigm using the E-Prime experiment generator 24. 84 

The procedure uses 16 photographic food stimuli chosen to vary along two major dimensions: 85 

fat (high or low) and taste (sweet or non-sweet), such that there were four categories including 86 

high-fat sweet (HFSW), high-fat non-sweet (HFNS), low-fat sweet (LFSW) and low-fat non-87 

sweet (LFNS).  88 

3.3.1 Explicit liking and explicit wanting 89 

Explicit liking and wanting were assessed using 100-mm VAS anchored at each end 90 

with “not at all” and “extremely”. For the assessment of explicit liking, participants responded 91 

according to “How pleasant would it be to taste some of this food now?” and for the assessment 92 

of explicit wanting, participants responded according to “How much would like to eat some of 93 

this food now?” 94 

3.3.2 Implicit wanting 95 

Implicit wanting and relative preference were assessed by a forced choice methodology. 96 

In this task, a food stimulus from each of the four food categories was paired with a stimulus 97 

from another category to form one trial in which the subjects were given the standardised 98 

instruction “Which food do you most want to eat now.” Each choice, made via key-press on 99 

the keyboard, triggers the next randomised pair of stimuli and so on until all possible pairs of 100 

combinations have been presented. Participants are required to respond as quickly and as 101 

accurately as possible. Participants’ reaction times are covertly recorded and mean response 102 

times for each food type are calculated. A frequency-weighted algorithm is used to calculate 103 

the implicit wanting score, and is influenced by both selection (positively contributes to the 104 

score) and non-selection (negatively contributes to the score) of a food. A positive score 105 

indicates a more rapid preference for a given food category relative to the alternatives in the 106 

task and a negative score indicates the opposite. A score of zero would indicate that the 107 

category is equally preferred.  108 

3.4 Arab-version of LFPQ (LFPQ-A) 109 

To create the LFPQ-A, the original LFPQ was translated into Arabic by one of the 110 

authors, who is bilingual. The translation was reviewed and confirmed by a 111 

teacher of English as a second language from the staff of University of Dammam. In addition, 112 

a culturally appropriate set of food images were created and validated for use in this population. 113 

Specifically, 80 popular Arabic foods were professionally photographed according to 114 
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standardised operating procedures. Twenty food images were chosen to represent each 115 

category based on combinations of fat and sweet taste. These food images were then shown 116 

and discussed with three qualified nutritionists and images were excluded from the set if they 117 

were thought to be misleading due to their different preparations and ingredients, were not 118 

immediately recognisable, or were repetitive. The final set of 24 food images with 6 foods in 119 

each category were then validated in an online questionnaire 120 

(https://www.surveymonkey.com/s/FoodPerception), that determined participants’ perceptions 121 

of the amount of fat, the intensity of sweet, and the amount of calories, rated using 7-point 122 

Likert scales. The average means of participants’ responses were compared with the reference 123 

mean using one-sample t-test, and the reference mean was determined at 6 for the high content 124 

of fat, sweet and calorie, and was determined at 2 for the low content of fat, sweet and calorie. 125 

The final four food images selected for each category were taken from the outcome of these 126 

results and are shown in Table 1.   127 

3.5 Arabic-version of TFEQ 128 

The 51-item TFEQ, which was translated and approved by Department of Nutrition at 129 

American University at Beirut, has been used in the current study. Scoring data followed the same 130 

procedure suggested by the original instrument that forms the three subscales Cognitive restraint, 131 

Disinhibition and Hunger experience 23. 132 

3.6 Appetite measures  133 

Subjective appetite sensations including hunger, desire to eat and fullness were measured 134 

using a paper-based Visual Analogue Scales (VAS), which were translated and approved by the 135 

Department of Nutrition at American University at Beirut. All participants used this procedure four 136 

times in the experiment day including fasted condition immediately before and after LFPQ-A test 137 

and fed condition immediately before and after LFPQ-A test. Scoring data followed the same 138 

procedure of the original instrument using the measure by millimetre (mm) to indicate participants’ 139 

responses 25.  140 

3.7 Statistical analysis  141 

Data were analysed using SPSS version 20 for Windows and are presented as means with 142 

standard error. Before analysis the data were checked for normality and outliers. To assess changes 143 

in liking and wanting for the four food categories across the fasted and the fed condition a 2 (fasted 144 

vs fed) x 2 (high fat vs low fat) x 2 (sweet vs non-sweet) repeated measures ANOVA was used. 145 

Associations with TFEQ variables were assessed using Pearson’s correlations. Where appropriate, 146 

https://www.surveymonkey.com/s/FoodPerception
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Greenhouse-Geisser probability levels were used to adjust for non-sphericity. Post-hoc analyses 147 

were conducted on significant interactions using the Bonferroni correction. An α-level of 0.05 was 148 

used to determine statistical significance. 149 

4 Results  150 

4.1 Appetite measures in fasted-fed condition  151 

Fasting hunger, desire to eat and fullness were 53.2 ±3.1, 53.5 ±3.9 and 28.5 ±3.5 mm 152 

respectively. Fed hunger, desire to eat and fullness were 13.7 ±3.1, 23.4 ±3.9 and 82.7 ±3.5 mm 153 

respectively. There were significant main effects of fasted-fed condition for hunger, fullness and 154 

desire to eat (p<0.001), with greater levels of hunger and desire to eat, and lower levels of fullness 155 

in the fasted compared to the fed state. The main effect of pre-post LFPQ test and the interaction 156 

with fasted-fed condition were non-significant.  157 

4.2 Effect of fasted or fed condition on LFPQ-A outcome variables 158 

4.2.1 Implicit wanting 159 

Table 2 shows implicit wanting, explicit liking and explicit wanting for the four food 160 

categories in fasted and fed condition. There was a main effect of fat [F (1, 29) = 8.66, p<0.01, ηp2 161 

= .23] with a greater implicit wanting for low fat compared to high fat foods. There was an 162 

interaction between condition and taste [F (1, 29) = 16.33, p<0.001, ηp2 = .36] with a greater 163 

implicit wanting for sweet compared to non-sweet foods in the fed condition. Finally, there was a 164 

three way interaction between condition, taste and fat [F (1, 29) = 10.8, p<0.01, ηp2 = .27].  When 165 

participants were fasted they had greater implicit wanting for LFNS and LFSW, however in the fed 166 

state there was a decrease in participants implicit wanting for HFNS and LFNS, and an increase in 167 

implicit wanting for HFSW and LFSW. 168 

4.2.2 Explicit liking 169 

There was a main effect of condition [F (1, 29) = 32.39, p<0.001, ηp2 = .53] and fat [F (1, 170 

29) = 5.93, p<0.02, ηp2 = .17] with explicit liking being higher in the fasted compared to the fed 171 

condition, and explicit liking being greater for low fat compared to high fat foods. There were 172 

interactions between condition and taste [F (1, 29) = 20.97, p<0.001, ηp2 = .42] with a greater liking 173 

for sweet foods in the fed condition, and condition and fat [F (1, 29) = 5.6, p<0.05, ηp2 = .16] with 174 

greater liking for low fat foods in the fasted condition. Finally, there was a three way interaction 175 

between condition, taste and fat [F (1, 29) = 20.96, p<0.001, ηp2 = .42]. When participants were 176 

fasted they had greater explicit liking for HFNS, LFNS and LFSW, which significantly decreased 177 
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in the fed state, whereas there was a smaller decline in explicit liking for HFSW from the fasted to 178 

the fed state.  179 

4.2.3 Explicit wanting 180 

There was a main effect of condition [F (1, 29) = 28.32, p<0.001, ηp2 = .49] and fat [F (1, 181 

29) = 7.60, p<0.01, ηp2 = .21] with explicit wanting being higher in the fasted compared to the fed 182 

condition, and explicit wanting being greater for low fat compared to high fat foods. There were 183 

interactions between condition and taste [F (1, 29) = 28.27, p<0.001, ηp2 = .49] with a greater 184 

wanting for sweet foods in the fed condition and for non-sweet foods in the fasted condition, and 185 

condition and fat [F (1, 29) = 4.22, p<0.05, ηp2 = .13] with greater wanting for low fat foods in the 186 

fasted condition. Finally, there was a three way interaction between condition, taste and fat [F (1, 187 

29) = 19.07, p<0.001, ηp2 = .40]. When participants were fasted they had greater explicit wanting 188 

for HFNS, LFNS and LFSW, which significantly decreased in the fed state, whereas there was a 189 

smaller decline in explicit liking for HFSW from the fasted to the fed state.  190 

4.3 Associations with TFEQ eating behaviour traits 191 

Table 3 shows that implicit wanting for LFNS was positively associated with TFEQ 192 

Restraint in the fasted and fed condition. In addition, implicit wanting for LFNS was negatively 193 

associated with TFEQ Hunger in the fasted condition, and implicit wanting for HFNS was 194 

negatively associated with TFEQ Restraint in the fasted condition, and positively associated with 195 

TFEQ Disinhibition in the fed condition. Explicit liking for LFNS was positively associated with 196 

TFEQ Restraint in the fasted and fed condition. In addition, explicit liking for HFNS was positively 197 

associated with TFEQ Disinhibition and TFEQ Hunger under both conditions. Explicit wanting for 198 

LFNS was positively associated with TFEQ Restraint in the fasted and fed condition. In addition, 199 

explicit wanting for HFNS was positively associated with TFEQ Disinhibition and TFEQ Hunger 200 

under both conditions. 201 

5 Discussion  202 

The Leeds Food Preference Questionnaire (LFPQ) is a computerised procedure that 203 

assesses liking, wanting and relative preferences for food. The current study adapted the LFPQ to 204 

assess its feasibility and cross-cultural validity in an Arab sample under fasted and fed states. The 205 

current study demonstrated that implicit wanting for non-sweet foods decreased in the fed 206 

compared to the fasted state, whereas implicit wanting for sweet foods increased. Explicit liking 207 

and explicit wanting were also higher for non-sweet foods in the fasted condition, and decreased to 208 

a greater extent in the fed condition compared to sweet foods. Scores on all LFPQ-A outcomes for 209 
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HFNS were positively associated with TFEQ Disinhibition. Furthermore, all outcome scores for 210 

LFNS were positively associated with TFEQ Restraint. Most dietary studies in the Arab World 26 211 

including in Saudi Arabia 27 have used food diaries, food frequency questionnaires, and 24-hr recall 212 

methods. These methods are not specifically designed to examine food preferences (i.e. the 213 

manipulation of preferring specific food taste). With the increasing prevalence of obesity in the 214 

Arab World especially in the Gulf Cooperation Council Countries, it is important to have a reliable 215 

method that examines liking, wanting and food preferences that can better improve our 216 

understanding of the aetiology of obesity. The current adapted LFPQ-A should be considered in 217 

the effort of improving Arabic dietary guidelines such as Food Dome 28.   218 

Consistent with previous research, the current study found that participants’ ratings of 219 

explicit liking and explicit wanting for all LFPQ-A food categories were greater in the fasted 220 

compared to the fed state. In the fed state, we found that there was a marked decrease for non-sweet 221 

compared to sweet foods, a finding that is in accordance with previous research that has used the 222 

LFPQ in Western societies 16,29. For example, Cameron, Goldfield, Finlayson, Blundell, Doucet 29 223 

demonstrated that participants explicit liking for sweet foods was maintained across a test meal. In 224 

the current study, the maintained explicit liking for sweet foods in the fed condition may be 225 

attributable to the concept of sensory-specific satiation due to the savoury nature of the test meal 226 

participants consumed 30.  When we examined the outcome of the implicit wanting trials, it was 227 

found that participants had a greater implicit wanting for sweet compared to non-sweet foods in the 228 

fed condition, a finding which was also in accordance with previous research 16. In contrast to some 229 

previous studies, there was a preference for low fat food stimuli in fasting condition. Higher scores 230 

for low fat foods when hungry could be attributed to the frequent exposure of intermittent fasting.  231 

Muslims fast a month of Ramadan every year, and some Muslims optionally fast for more days for 232 

religious obligations. Both fasting Ramadan 31 and intermittent fasting 32 increased hunger. 233 

However, intermittent fasting has a long standing effect on the nervous system 33, which can 234 

increase brain availability of endogenous opioids and induce neuroendocrine activation and mild 235 

cellular stress response 34. Thus, frequent exposure to intermittent fasting may have a chronic effect 236 

on food stimulation and food preferences, which requires further studies to prove this assumption.  237 

When the associations between the LFPQ-A outcome measures and the trait variables on 238 

TFEQ were examined, it was demonstrated that higher Disinhibition scores were associated with 239 

greater ratings of explicit liking and explicit wanting, and increased implicit wanting for high-fat 240 

non-sweet foods. This finding is consistent with previous reports that have shown those who score 241 

high on Disinhibition tend to exhibit a greater liking 35 and a greater wanting for high fat foods 36. 242 
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Further to this, greater Restraint scores were associated with increased ratings of explicit liking and 243 

explicit wanting for low-fat non-sweet foods, and greater implicit wanting for this food type, 244 

whereas there was a negative association between Restraint score and implicit wanting for high-fat 245 

non-sweet foods. The current study did not find associations between any of the TFEQ variables 246 

and LFPQ-A measures for sweet foods. Previous research has shown that those who display eating 247 

behaviour traits associated with overconsumption (e.g. Disinhibition, Binge Eating Scale) exhibit 248 

a greater preference for, and liking and wanting of sweet foods 15,37,38. Although the current study 249 

was conducted in an Arab rather than a Western sample, both cultures demonstrate a high 250 

preference for sweet foods. A recent study found that British adolescents consumed a greater 251 

amount of doughnuts, energy drinks and sweets/chocolates compared to Saudi adolescents, who 252 

consumed a greater amount of sugar-sweetened beverages 39. Another study reported that 45% of 253 

university-age students in Saudi Arabia consumed soft drinks daily 40. The average age of current 254 

cohort is 36 years old, and this could explain the lower preference of sweet. Preferences for sweet 255 

meals and beverages reach maximal levels in the late childhood. For example, the rate of sugar-256 

sweetened carbonated beverage consumption among male and female children and adolescents in 257 

Riyadh in Saudi Arabia varied from five to nine servings per week, and the consumption of sugar-258 

sweetened carbonated beverage, added sugar in hot beverages and total sugar intake increased in 259 

older male and female children 41. In addition, the current study was conducted solely in males, 260 

whereas previous research has focussed predominantly on females. Wansink, Cheney, Chan 42 261 

found that comfort foods differed between males and females; males preferred warm, meal related 262 

comfort foods such as casseroles or steak whereas females preferred more snack related comfort 263 

foods such as chocolate and ice cream.  264 

The current study had some limitations that should be considered. For example, most 265 

Arabic studies examine dietary habits such as fruit eating and breakfast skipping, but there is 266 

limited data on food preferences including sweet and fat preferences. This raised the difficulty to 267 

interpret some of current trends that were different from Western society. The current study 268 

examined the validity of using LFPQ-A, and can be used to demonstrate food preferences in Arabs. 269 

Future studies should examine food preferences among females, children and the elderly. Food 270 

timing is another limitation of current study; future studies also need to examine food preference 271 

in the context of breakfast and lunch. Lunch is the main meal for Arabs, and food preferences could 272 

differ between breakfast and lunch. Further studies are required to fully understand food 273 

preferences and eating behaviour in Arabs.  274 
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In conclusion, the findings from the LFPQ-A with regards to appetitive state are 275 

consistent with findings reported using the LFPQ in Western samples. Thus, the current LFPQ-276 

A is a valid, sensitive procedure that can be used to examine Arabs’ liking and wanting for 277 

food. 278 

6 Acknowledgements 279 

This study was possible with the assistance of Mr. Mohammed Arafat at the Biology 280 

Laboratory at Faculty of Education in University of Dammam. Appreciation goes to Mr 281 

Ahmed Al-Gamdi for reviewing English-Arabic translation, and Mr Husain Alkhodair for 282 

taking pictures of food manipulation. 283 

  284 



11 

 

11 

 

7 References  285 

1. Yeomans MR, Mobini S, Bertenshaw EJ, Gould NJ. Acquired liking for sweet-paired 286 

odours is related to the disinhibition but not restraint factor from the Three Factor 287 

Eating Questionnaire. Physiology & Behavior. 2009;2:244-52. doi: 288 

http://dx.doi.org/10.1016/j.physbeh.2008.10.001. 289 

2. Poppitt SD, McCormack D, Buffenstein R. Short-term effects of macronutrient 290 

preloads on appetite and energy intake in lean women. Physiology & Behavior. 291 

1998;3:279-85. doi:  292 

3. Nasser J. Taste, food intake and obesity. Obesity Reviews: An Official Journal Of The 293 

International Association For The Study Of Obesity. 2001;4:213-18. doi:  294 

4. Wardle J, Cooke LJ. One man's meat is another man's poison. EMBO reports. 295 

2010;11:816-21. doi: 10.1038/embor.2010.161. 296 

5. Kral TVE, Rolls BJ. Energy density and portion size: their independent and combined 297 

effects on energy intake. Physiology & Behavior. 2004;1:131-38. doi:  298 

6. Wardle J. Eating behaviour and obesity. Obesity Reviews: An Official Journal Of The 299 

International Association For The Study Of Obesity. 2007:73-75. doi:  300 

7. Rolls BJ. The relationship between dietary energy density and energy intake. 301 

Physiology & Behavior. 2009;5:609-15. doi:  302 

8. Lanfer A, Knof K, Barba G, Veidebaum T, Papoutsou S, de Henauw S, et al. Taste 303 

preferences in association with dietary habits and weight status in European children: 304 

results from the IDEFICS study. Int J Obes (Lond). 2012;1:27-34. doi: 305 

10.1038/ijo.2011.164. 306 

9. Elfhag K, Erlanson-Albertsson C. Sweet and fat taste preference in obesity have 307 

different associations with personality and eating behavior. Physiology & Behavior. 308 

2006;1–2:61-66. doi: http://dx.doi.org/10.1016/j.physbeh.2006.03.006. 309 

10. Wright LT, Len Tiu W, Clive N, Pamela MHK. Food taste preferences and cultural 310 

influences on consumption. British food journal (1966). 2001;5:348-57. doi: 311 

10.1108/00070700110396321. 312 

11. Scaglioni S, Arrizza C, Vecchi F, Tedeschi S. Determinants of children's eating 313 

behavior. Am J Clin Nutr. 2011;6 Suppl:2006S-11S. doi: 10.3945/ajcn.110.001685. 314 

12. Mennella JA, Pepino MY, Reed DR. Genetic and environmental determinants of bitter 315 

perception and sweet preferences. Pediatrics. 2005;2:e216-22. doi: 10.1542/peds.2004-316 

1582. 317 

13. Keller KL. Genetic influences on oral fat perception and preference: Presented at the 318 

symposium "The Taste for Fat: New Discoveries on the Role of Fat in Sensory 319 

Perception, Metabolism, Sensory Pleasure and Beyond" held at the Institute of Food 320 

Technologists 2011 Annual Meeting, New Orleans, LA, June 12, 2011. J Food Sci. 321 

2012;3:S143-7. doi: 10.1111/j.1750-3841.2011.02585.x. 322 

14. Schiffman SS, Graham BG, Sattely-Miller EA, Peterson-Dancy M. Elevated and 323 

sustained desire for sweet taste in African-Americans: a potential factor in the 324 

development of obesity. Nutrition. 2000;10:886-93. doi: 325 

http://dx.doi.org/10.1016/S0899-9007(00)00403-2. 326 

http://dx.doi.org/10.1016/j.physbeh.2008.10.001
http://dx.doi.org/10.1016/j.physbeh.2006.03.006
http://dx.doi.org/10.1016/S0899-9007(00)00403-2


12 

 

12 

 

15. Dalton M, Finlayson G. Psychobiological examination of liking and wanting for fat and 327 

sweet taste in trait binge eating females. Physiology & Behavior. 2014;0. doi: 328 

http://dx.doi.org/10.1016/j.physbeh.2014.03.019. 329 

16. Finlayson G, King N, Blundell J. The role of implicit wanting in relation to explicit 330 

liking and wanting for food: implications for appetite control. Appetite. 2008;1:120-7. 331 

doi: 10.1016/j.appet.2007.06.007. 332 

17. Griffioen-Roose S, Finlayson G, Mars M, Blundell JE, de Graaf C. Measuring food 333 

reward and the transfer effect of sensory specific satiety. Appetite. 2010;3:648-55. doi:  334 

18. Finlayson G, Arlotti A, Dalton M, King N, Blundell J. Implicit wanting and explicit 335 

liking are markers for trait binge eating. A susceptible phenotype for overeating. 336 

Appetite. 2011;3:722-8. doi:  337 

19. Griffioen-Roose S, Mars M, Finlayson G, Blundell JE, de Graaf C. The effect of within-338 

meal protein content and taste on subsequent food choice and satiety. The British 339 

journal of nutrition. 2011;5:779-88. doi:  340 

20. Griffioen-Roose S, Mars M, Siebelink E, Finlayson G, Tomé D, de Graaf C. Protein 341 

status elicits compensatory changes in food intake and food preferences. The American 342 

journal of clinical nutrition. 2012;1:32-38. doi:  343 

21. Dalton M, Blundell J, Finlayson G. Effect of BMI and Binge Eating on Food Reward 344 

and Energy Intake: Further Evidence for a Binge Eating Subtype of Obesity. Obesity 345 

Facts. 2013;4:348-59. doi:  346 

22. Cameron JD, Goldfield GS, Finlayson G, Blundell JE, Doucet É. Fasting for 24 Hours 347 

Heightens Reward from Food and Food-Related Cues. PLoS ONE. 2014;1:e85970. doi: 348 

10.1371/journal.pone.0085970. 349 

23. Stunkard A, Messick S. The three-factor eating questionnaire to measure dietary 350 

restraint, disinhibition and hunger. J Psychosom Res. 1985;1:71-83. doi:  351 

24. Finlayson G, King N, Blundell JE. Is it possible to dissociate 'liking' and 'wanting' for 352 

foods in humans? A novel experimental procedure. Physiology & Behavior. 2007;1:36-353 

42. doi:  354 

25. Flint A, Raben A, Blundell JE, Astrup A. Reproducibility, power and validity of visual 355 

analogue scales in assessment of appetite sensations in single test meal studies. 356 

International journal of obesity and related metabolic disorders : journal of the 357 

International Association for the Study of Obesity. 2000;1:38-48. doi: 358 

10.1038/sj.ijo.0801083. 359 

26. Baroudi T, Maiz HB, Abid HK, Benammar-Elgaaied A, Alouane LT. Dietary intakes 360 

of essential nutrients among Arab and Berber ethnic groups on rural Tunisian island. 361 

Nutrition. 2010;1:75-81. doi: 10.1016/j.nut.2009.05.020. 362 

27. Washi SA, Ageib MB. Poor diet quality and food habits are related to impaired 363 

nutritional status in 13- to 18-year-old adolescents in Jeddah. Nutr Res. 2010;8:527-34. 364 

doi: 10.1016/j.nutres.2010.07.002. 365 

28. Musaiger AO. The Food Dome: dietary guidelines for Arab countries. Nutr Hosp. 366 

2012;1:109-15. doi: 10.1590/s0212-16112012000100012. 367 

29. Cameron JD, Goldfield GS, Finlayson G, Blundell JE, Doucet E. Fasting for 24 hours 368 

heightens reward from food and food-related cues. PLoS One. 2014;1:e85970. doi: 369 

10.1371/journal.pone.0085970. 370 

http://dx.doi.org/10.1016/j.physbeh.2014.03.019


13 

 

13 

 

30. Havermans RC, Janssen T, Giesen JCAH, Roefs A, Jansen A. Food liking, food 371 

wanting, and sensory-specific satiety. Appetite. 2009;1:222-25. doi: 372 

http://dx.doi.org/10.1016/j.appet.2008.09.020. 373 

31. Finch GM, Day JEL, Razak, Welch DA, Rogers PJ. Appetite Changes Under Free-374 

living Conditions During Ramadan Fasting. Appetite. 1998;2:159-70. doi: 375 

http://dx.doi.org/10.1006/appe.1998.0164. 376 

32. Heilbronn LK, Smith SR, Martin CK, Anton SD, Ravussin E. Alternate-day fasting in 377 

nonobese subjects: effects on body weight, body composition, and energy metabolism. 378 

The American Journal of Clinical Nutrition. 2005;1:69-73. doi:  379 

33. Martin B, Mattson MP, Maudsley S. Caloric restriction and intermittent fasting: Two 380 

potential diets for successful brain aging. Ageing Research Reviews. 2006;3:332-53. 381 

doi: http://dx.doi.org/10.1016/j.arr.2006.04.002. 382 

34. Michalsen A. Prolonged Fasting as a Method of Mood Enhancement in Chronic Pain 383 

Syndromes: A Review of Clinical Evidence and Mechanisms. Current Pain and 384 

Headache Reports. 2010;2:80-87. doi: 10.1007/s11916-010-0104-z. 385 

35. Lähteenmäki L, Tuorila H. Three-factor eating questionnaire and the use and liking of 386 

sweet and fat among dieters. Physiology & Behavior. 1995;1:81-88. doi: 387 

http://dx.doi.org/10.1016/0031-9384(94)00210-V. 388 

36. Bryant E. Disinhibition, Appetite, and Weight Regulation in Adults. In: Preedy VR, 389 

Watson RR, Martin CR, editors. Handbook of Behavior, Food and Nutrition: Springer 390 

New York; 2011. pp. 1069-85. 391 

37. Finlayson G, Bordes I, Griffioen-Roose S, de Graaf C, Blundell JE. Susceptibility to 392 

Overeating Affects the Impact of Savory or Sweet Drinks on Satiation, Reward, and 393 

Food Intake in Nonobese Women. The Journal of Nutrition. 2012;1:125-30. doi:  394 

38. Dalton M, Blundell J, Finlayson G. Examination of food reward and energy intake 395 

under laboratory and free-living conditions in a trait binge eating subtype of obesity. 396 

Frontiers in Psychology. 2013:757. doi:  397 

39. Al-Hazzaa H, Al-Nakeeb Y, Duncan M, Al-Sobayel H, Abahussain N, Musaiger A, 398 

Lyons M, Collins P, Nevill A. A cross-cultural comparison of health behaviors between 399 

Saudi and British adolescents living in urban areas: gender by country analyses. Int J 400 

Environ Res Public Health. 2013;12:6701-20. doi:  401 

40. Epuru S, Al Shammary M. Nutrition knowledge and its impact on food choices among 402 

the students of Saudi Arabia. Journal of Dental and Medical Sciences 2014;1:68-74. 403 

doi:  404 

41. Collison KS, Zaidi MZ, Subhani SN, Al-Rubeaan K, Shoukri M, Al-Mohanna FA. 405 

Sugar-sweetened carbonated beverage consumption correlates with BMI, waist 406 

circumference, and poor dietary choices in school children. BMC Public Health. 407 

2010:234. doi: 10.1186/1471-2458-10-234. 408 

42. Wansink B, Cheney MM, Chan N. Exploring comfort food preferences across age and 409 

gender. Physiology & Behavior. 2003;4:739-47. doi:  410 

 411 

http://dx.doi.org/10.1016/j.appet.2008.09.020
http://dx.doi.org/10.1006/appe.1998.0164
http://dx.doi.org/10.1016/j.arr.2006.04.002
http://dx.doi.org/10.1016/0031-9384(94)00210-V

