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Background and Objectives: An individual’s liking of food may be associated with Body Mass Index (BMI) 
due to its subsequent impact on food consumption. This study investigates the association between food liking 
and BMI in young adults from Australia and Thailand. Methods and Study Design: Food liking data were col-
lected via a validated online Food Liking Questionnaire (FLQ). Food liking scores were calculated for overall lik-
ing of groupings of foods: grains, vegetables, fruits, dairy, animal protein, plant-based protein, fat and oil, sweet 
food, salty food, and alcohol. The relationship between food liking and BMI (calculated from self-reported height 
and weight) was assessed using linear regression models including country and gender, and mean differences 
were assessed using independent sample t-test. Results: Data were available from n=4,173 participants 
(BMI=22.25 (SD 4.18), age=20.6 (SD 4.22) years, female=71.6%, Thai=52.5%). There were significant differ-
ences of food liking between countries for all of food groups (p<0.01) except for animal-based protein and plant-
based protein liking. BMI was positively, but weakly, associated with liking of animal-based protein (β=0.20 
[0.12, 0.28], p<0.001), and alcohol (β=0.08 [0.02, 0.13], p<0.01) and negatively associated with plant-based pro-
tein (β=-0.09 [-0.18, -0.01], p<0.05). There was significant difference of food liking between weight status for all 
of food groups. Conclusions: This study supports only minor associations between food liking and BMI, but cul-
tural and gender variation in liking was evident. 
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INTRODUCTION 
An individual’s response to food is multi-dimensional and 
dynamic. Environment, experience, and a person’s physi-
cal state are all factors that may influence liking decisions 
at any point in time.1 It is the liking or prospective liking 
of a food that is one of the key drivers of consumption.1-4 
The impact of taste and food liking on food intake is in-
fluenced by age and gender, as well as specific attitudes 
and beliefs2,5-7 Individuals who have health concerns and 
positive attitudes towards healthy food may not consume 
the food that they like the taste of.8-10 For example, an 
individual may have a strong positive liking for chocolate, 
however does not consume chocolate due to concerns for 
their potential weight gain or for other health reasons.4,11-

13 
Food flavour has an important influence on food 
choice.3,4,14,15 The liking of a food’s flavour is an im-
portant driver of short-term food consumption, as those 
who enjoy the food they are consuming tend to eat more 
of it.1,4,16 Energy imbalances due to overconsumption of 
food is common, especially given discretionary foods 
high in palatable fat, sugar and salt are increasing in 
abundance in both economically developed and develop- 

 
 

ing nations.17-21 Obesity represents the largest preventable 
disease worldwide and is a contributor to ill-health out 
comes including cardiovascular disease, stroke, type 2 
diabetes, hypertension, arthritis, respiratory disorders and 
certain cancers.22 Whilst the causes of obesity are multi-
factorial and complex, they are embedded within energy 
imbalances brought about by psychological, cultural, per-
sonal, environmental, lifestyle, and dietary factors which 
favour excessive energy intake coupled with sedentary 
behaviour.23 Food liking may has been observed to be a 
driver for food consumption and may in part be responsi-
ble for excessive energy intakes. A study by Duffy et al24 
demonstrated that the liking of fatty foods was positively 
correlated with fat intake. Further, a positive relationship 
between the liking for fatty foods, body weight and sys-
tolic blood pressure was found. This relationship between  
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food liking and dietary intake was also observed in a 
large study by Mejean et al. The study found that those 
with a higher liking for fatty foods had an increased in-
take of total energy, fat and certain foods (high in fat) 
such as meat, butter, desserts and pastries, and a positive 
relationship between the liking for fatty foods and obesity 
risk was observed.25 

The liking of a specific food, or set of foods, primarily 
reflects the cultural environment in which an individual is 
brought up in, and their individual experiences with such 
food.4,12,16,26,27 The impact of culture, social, and econom-
ic factors additionally contribute to the development, 
maintenance and change of an individual’s dietary pattern. 
For example, in Thailand the traditional food culture was 
based on a foundation of rice accompanied with fish and 
vegetables. However, economic and westernisation transi-
tion has transformed the lifestyle and dietary pattern of 
Thai culture, which affected the diet pattern of Thai popu-
lation.18,28-30 Intra-individual determinants such as psy-
chology and psychological factors, and acquired food 
preferences and knowledge, can be distinguished from 
interpersonal or social factors. Such interpersonal or so-
cial factors could include family and group influences, 
where such cultures may influence eating behaviours di-
rectly.11,31,32 In different cultures individuals tend to eat 
different foods whilst maintaining a preference for the 
food which is more closely aligned with their own cui-
sines than the cuisines of other cultures.33,34 However, 
there are few studies which investigate the relationship 
between food liking and culture. Of the limited studies 
available on cultural influences and individual experienc-
es with food, the study by Wanich et al observed differ-
ences in food liking between Australian and Thai individ-
uals using laboratory based food taste testing methodolo-
gies.35 Another study looked at the cultural difference in 
liking of coffee in four difference ethic groups via ques-
tionnaires.36 They found cultural differences in the prac-
tice of adding sugar to coffee, but didn’t find overall dif-
ferences in liking for hot coffee. This suggests that indi-
viduals can adapt food flavours to suit their cultural pref-
erences.   

The transition into a young adult involves major 
changes in an individual's environment. This constitutes a 
time of transition during which, the young adult may be-
come more independent from their family which could 
encompass a change to living arrangements, a difference 
in food choice, and the amount of food consumed.37,38 
The health behaviours of young adults during this time 
have been shown to dramatically decline which in turn 
may influence the long-term health of the individual.39-41 
These changes in health behaviours for young adults in-
clude modifications to their way of eating which results in 
decreased food variety, decreased intake of fruit and veg-
etables, increased consumption of food high in energy, 
increased consumption of alcoholic drinks, ready meals, 
frozen meals, raw and cold meals.42-47 

Exploring the relationship between food liking and 
BMI in two cultures, during a period of lifestyle transition 
has not been widely studied, but as indicated in the 
aforementioned studies, liking of a food appears as one of 
the key factors influencing intake. The aim of this study 
was therefore to investigate the association between food 

liking and BMI in young adults from Australia and Thai-
land. 
 
METHODS 
This study used an online survey to investigate the rela-
tionship between culture, food liking, and BMI in Aus-
tralian and Thai participants. All participants were over 
18 years old. A Food Liking Questionnaire (FLQs) was 
used to collect the food liking data,35 additional questions 
were included to record participants self-reported height 
and weight.  

 
Participants and procedures 
Australian participants (who were undergraduate students 
enrolled in a Food and Nutrition subject at Deakin Uni-
versity), were invited to take part during 2015-2017. Stu-
dents completed the data collection as part of their as-
sessment tasks for HSN101 Foundations of Food, Nutri-
tion and Health. After completion of their assignments 
they were invited to provide consent to allow the data to 
be used for research purposes. Ethics approval was ob-
tained from the Human Research Ethics Committee at 
Deakin University (HEAG-H 163_2009) and all partici-
pants who agreed to participate in the study provided 
written informed consent. 

Thai participants were first year undergraduate students 
enrolled at the start of the 2016 and 2017 Thai academic 
year from eight universities, and were not necessarily 
studying a health-related course or subject. The following 
universities were invited to participate: Rajamangala 
University of Technology Tawan-ok (Eastern of Thai-
land), Kasetsart University (Central of Thailand), 
Phetchabun Rajabhat University (Northern of Thailand), 
Rambhaibarni Rajabhat University (Eastern of Thailand), 
Chiang Mai Rajabhat University (Northern of Thailand), 
Rajabhat Maha Sarakham University (Northeast of Thai-
land), Phranakhon Si Ayutthaya Rajabhat University 
(Central of Thailand), Mahidol University (Central of 
Thailand). There were no further screening processes 
used in the selection of participants for Thai participants. 
The recruitment strategy included an invitation email con-
taining a link to the survey with up to three repeat emails. 
The e-mail explained the purpose of the survey, described 
the importance of the students’ participation, assured an-
onymity of responses, informed participants that by link-
ing to the survey they would provide consent, and stated 
that they would be entered a random draw upon comple-
tion of the survey. If the participant was selected from the 
random draw, they would receive a gift card. In addition, 
brief presentations were made in classes and a hand out 
containing the QR code to the survey questions were giv-
en to the students.  Ethics approval was obtained from the 
Human Research Ethics Committee at Deakin University 
(HEAG-H 18_2016), and Mahidol University in Thailand 
required their own ethical approval which was granted by 
Centre of Ethical Reinforcement for Human Research 
(MU-CIRB 2016/167.1710). Figure 1 outlines participant 
recruitment. 

 
Food liking questionnaire (FLQ) 
A modified version of a FLQ from Duffy et.al24 was 
adapted for culturally relevant Australian and Thai 
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foods.35 The Australian version of the questionnaire con-
tained 73 food items, and the Thai questionnaire con-
tained 89 food items. As many foods as possible were 
kept consistent between the Australian and Thai ques-
tionnaires to allow direct comparison. Examples of foods 
used in both questionnaires included: beef, cornflakes, 
potato chips, strawberries, pizza, and chocolate. The Aus-
tralian questionnaire included the following culturally 
specific foods: Kentucky Fried Chicken (KFC) and rotis-
serie chicken. The Thai questionnaire included the fol-
lowing culturally specific foods: chilli dip, fermented fish, 
foods that have coconut milk/oil, spicy curry, Tom yum, 
sticky rice, a Thai dessert made from egg yolk and sugar, 
fruit in thick syrup, and sweet test fruits. The FLQ used a 
nine-point hedonic scale for rating liking of items. This 
scale consists of a series of nine verbal categories repre-
senting degrees of liking from ‘dislike extremely’ to ‘like 
extremely’. For subsequent quantitative and statistical 
analysis, and all verbal categories were converted to nu-
merical values: ‘like extremely’ was coded as ‘9’, ‘dislike 
extremely’ as ‘1’. Both FLQs contained the instruction “if 
you have never eaten a food, or never experienced one of 
the listed items, please rate the item as ‘neither like or 
dislike’”. The Thai questionnaire was translated directly 
into Thai by the lead author, a Thai researcher based in 
Australia and was reviewed by one co-author, a Thai re-
searcher based in Thailand to ensure cultural appropriate-
ness and accuracy. All data were collected using online 
survey tools. For the Australian cohort, Qualtrics software 
(Provo, Utah, USA) was used, and for the Thai cohort, 
Survey Monkey Audience (San Mateo, California, USA) 
was used. The foods were classified into ten main catego-
ries following the Australian and Thai dietary guidelines: 
grains, vegetables, fruits, dairy, animal-based protein, 

plant-based protein, fat and oil, sweet food, salty food, 
and alcohol.  
 
Statistical analysis 
Statistical analyses were carried out using SPSS version 
25.0 (IBM Corporation, Armonk, NY, USA). Cronbach’s 
Alpha was used to determine internal consistency of each 
food group. The Cronbach’s alpha values were interpret-
ed as unacceptable (<0.50), poor (0.51-0.60), questiona-
ble (0.61-0.70), acceptable (0.71-0.80), good (0.81-0.90), 
and excellent (0.91-1).48 Relationships between food lik-
ing and BMI (calculated from a self-reported height and 
weight) was assessed using linear regression models ac-
counting for country and gender. Eta-square effect size 
(η2) was calculated for multiple regression to determine 
magnitude of the associations. η2 was interpreted as small 
(<0.02), medium (0.02-0.13), and large (>0.26).49 Inde-
pendent sample t-test was used to compare the food liking 
groups between countries and genders, a value of p<0.05 
was considered statistically significant. One-way ANO-
VA was performed to compare food liking with BMI cat-
egories followed by Post-Hoc comparison, Bonferroni 
method was used to account for multiple comparison. 
 
RESULTS 
Participant characteristics 
From the n=4,460 participants that were initially available, 
n=287 participants were excluded because they did not 
answer the self-reported weight and height or provided 
unusual data (BMI lower than 14 and over than 50) leav-
ing the total number of participant n=4,173. The mean 
age was 20.6 (4.22) years. The majority (71.6%) of the 
participants in this study were female. The average of 
BMI was 22.25 (4.18). Twenty-four percent (n=1,037) 

 
 
Figure 1. Participant recruitment (100% complete FLQ). * Incomplete FLQ – defined as missing any liking rating for any food or 
beverage item 
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were overweight. See Table 1 for the complete de-
mographics. 
 
The overall reliability coefficient for the internal con-
sistency of food liking group 
In total N=5,497 subjects provided responses to the FLQ, 
and n=1,037 subjects were excluded from the final analy-
sis due to incomplete liking questionnaires. This left 
4,460 subjects available to determine the reliability coef-
ficient. Internal consistency was measured with 
Cronbach’s alpha and is documented in Table 2.  

Validity for each of the food liking groups ranged from 
0.54 to 0.85, as shown in Table 2. Validity was good 
(0.81-0.90) for animal-based protein and salty food group, 
acceptable (0.71-0.80) for vegetables, fruits, sweet food 
and alcohol group, questionable (0.61-0.70) for dairy 
group, and poor (0.51-0.60) for grains, plant-based pro-
tein and fat and oil group. 
 
Associations between food liking and BMI  
Linear regression analysis was used to investigate the 
association between food liking groups and BMI. The 

effect size estimates for multiple regression for the asso-
ciation between food liking groups and BMI were small 
for all of food groups (<0.02) (Table 3). 

The liking score of animal-based protein and alcohol 
showed statistically significant positive associations with 
BMI. Thus, an increased liking of animal-based protein 
(β=0.20, CI [0.12, 0.28]) and alcohol (β=0.08, CI [-0.03, 
0.28]), was associated with an increase in BMI. For plant-
based protein, an increased liking was associated with a 
lower BMI (β=-0.09, CI [-0.18, -0.01]) (Table 3).  

Linear association was used to examined food liking 
and BMI in Australian participants. An increased liking 
for diary (β=0.13, CI [0.04, 0.21]), animal-based protein 
(β=0.16, CI [0.08, 0.24]), fat and oil (β=0.22, CI [0.11, 
0.32]), sweet food (β=0.23, CI [0.13, 0.34]), salty food 
(β=0.23, CI [0.12, 0.34]), and alcohol (β=0.07, CI [-0.00, 
0.14] was associated with an increase in BMI. Liking 
scores of plant-based protein had a negative association 
with BMI with an increase liking associated with a lower 
BMI (β=-0.14, CI [-0.24, -0.04]). 

Linear association was used to examine food liking and 
BMI in Thai participants. An increase in liking for ani-  

 
Table 1. Characteristics of study participants (n=4,173) 
 

Characteristic Total participants 
M (SD) 

Australia 
(n=1982)  
M (SD) 

Thai 
(n=2191)  
M (SD) 

Male† 
(n=1183)  
M (SD) 

Female† 
(n=2975) 
M (SD) 

Age (years), 20.6 (4.22) 22.3 (5.53) 19.0 (1.14) 20.3 (3.19) 20.7 (4.55) 
Height (cm) 166.7 (9.30) 169.4 (9.32) 164.3 (8.59)   175.7 (7.72) 163.1 (7.25) 
Weight (kg) 62.2 (14.43) 65.9 (12.82) 59.8 (14.97) 71.8 (15.24) 58.4 (12.15) 
BMI (kg/m2) 22.25 (4.18) 22.88 (3.52) 21.67 (4.62) 23.2 (4.31) 21.9 (4.07) 
Weight status (BMI) % (n)‡      
 Underweight 15.5 (645) 5.3 (105) 24.6 (540) 11.0 (130) 17.2 (513) 
 Healthy weight 59.7 (2487) 73.9 (1464) 46.9 (1027) 54.5 (645) 61.8 (1840) 
 Overweight 13.3 (553) 16.3 (323) 10.6 (232) 18.5 (219) 11.2 (332) 
 Obese 11.6 (482) 4.5 (90) 17.9 (392) 16.0 (190) 9.8 (290) 
 
M: mean; SD: standard deviation; BMI: body mass index. 

†Fifteen participants did not identify gender.  
‡Australian weight status: underweight ≤18.5: healthy weight BMI 18.5-24.9 (kg/m2): overweight BMI 25-29.9 (kg/m2): obese BMI ≥30 
(kg/m2).50 Thai weight status: underweight BMI ≤18.5: healthy weight BMI 18.5-22.9 (kg/m2): overweight BMI 23-24.9 (kg/m2): obese 
BMI ≥25 (kg/m2).51,52  
 
 
Table 2. Examining internal consistency of conceptual groups generated from a food liking survey using Cronbach’s 
alpha in Australian and Thai young adults (n=4,460) 
 
Groups (58 items) Cronbach’s alpha† M (SD) 
Grains – plain porridge, wholegrain bread, spaghetti, rice, grains 0.54 6.6 (1.04) 
Vegetables – tomato, greens, broccoli, carrot, cabbage, mushrooms, potato (not deep-fried 

chips), vegetable soup 
0.79 6.6 (1.35) 

Fruits – apple, pineapple, melon, berries, banana, orange, grapes 0.78 7.4 (1.07) 
Dairy - milk, yoghurt, cheese 0.70 6.9 (1.59) 
Animal-based protein – beef steak, lamb, pork products, chicken, duck, white fish, pink fish, 

eggs 
0.81 6.4 (1.56) 

Plant – based protein - beans and beans products (not include beverage), tofu, nuts 0.56 6.2 (1.51) 
Fat and oil – butter, margarine, olive oil 0.59 5.5 (1.49) 
Sweet food – ice cream, sweet biscuits, chocolate, lollies, cake, cola soft drinks, citrus soft 

drinks, fruit juice 
0.80 6.7 (1.27) 

Salty food – cornflakes, white bread, potato chips (crisps), corn chips, savoury biscuits, ham 
burgers, hot chips, Asian takeaway, pizza, toasted sandwich, KFC/Red Rooster/rotisserie 
chicken 

0.85 6.4 (1.26) 

Alcohol – red wine, white wine, beer e.g. lager/bitter 0.80 4.71 (2.24) 
 
M: mean; SD: standard deviation. 
†Classification of Cronbach’s alpha value: <0.50 = unacceptable; 0.51-0.60 = poor; 0.61-0.70 = questionable; 0.71-0.80 = acceptable; 0.81-
0.90 = good; 0.91-1 = excellent. 48   
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Table 3. Bivariate linear regression analysis investigating the association between food liking groups and BMI as reported by FLQ 
 

Variable Liking score 
Total participants   Australian   Thai  

 M (SD) β† 95% CI η2  M (SD) β1 95% CI η2  M (SD) β 1 95% CI η2 
Grains 6.6 (1.04) -0.07 -0.19, 0.05 0.00  6.8 (1.09) -0.04 -0.18, 0.12 0.00  6.5 (0.98) -0.11 -0.31, 0.08 0.00 
Vegetables 6.6 (1.35) -0.01 -0.11, 0.08 0.00  7.0 (1.12) -0.03 -0.18, 0.11 0.00  6.3(1.45) 0.00 -0.13, 0.13 0.00 
Fruits 7.4 (1.06) -0.09 -0.20, 0.03 0.00  7.6 (0.92) -0.03 -0.20, 0.14 0.00  7.2 (1.15) -0.12 -0.28, 0.05 0.00 
Dairy 6.9 (1.61) 0.07 -0.01, 0.15 0.00  6.7 (1.87) 0.13** 0.04, 0.21 0.01  7.0 (1.32) -0.03 -0.17, 0.12 0.00 
Animal-based protein 6.4 (1.57) 0.20*** 0.12, 0.28 0.01  6.4 (1.93) 0.16*** 0.08, 0.24 0.01  6.4 (1.18) 0.31*** 0.14, 0.47 0.01 
Plant-based protein 6.2 (1.51) -0.09* -0.18, -0.01 0.00  6.2 (1.57) -0.14** -0.24, -0.04 0.00  6.2 (1.46) -0.05 -0.18, 0.09 0.00 
Fat and oil 5.5 (1.48) 0.07 -0.01, 0.12 0.00  5.8 (1.45) 0.22*** 0.11, 0.32 0.01  5.4 (1.50) -0.05 -0.18, 0.07 0.00 
Sweet food 6.7 (1.27) -0.02 -0.12, 0.08 0.00  6.5 (1.42) 0.23*** 0.13, 0.34 0.01  6.9 (1.08) -0.40*** -0.58, -0.23 0.01 
Salty food 6.4 (1.26) 0.04 -0.06, 0.14 0.00  6.5 (1.37) 0.23*** 0.12, 0.34 0.01  6.3 (1.16) -0.20* -0.36, -0.03 0.00 
Alcohol 4.7 (2.23) 0.08** 0.02, 0.13 0.00  4.3 (2.15) 0.07* -0.00, 0.14 0.00  5.1 (2.26) 0.09* -0.00, 0.17 0.00 
Overall 6.5 (0.79) 0.12 -0.03, 0.28 0.00  6.5 (0.49) 0.40*** 0.21, 0.59 0.01  6.4 (0.80) -0.12 -0.36, 0.12 0.00 
 
M: mean; SD: standard deviation; n: number of participants in each group; CI: confidence interval.  
Β: Standardised beta coefficient (countries, gender). 
Β1: Standardised beta coefficient (gender). 
η2: Eta-square effect size estimates for multiple regression small (<0.02), medium (0.02-0.13), and large (>0.26).49 
Significance indicated the ** p<0.01, *** p<0.001. 
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mal-based protein (β=0.31, CI [0.14, 0.47]) and alcohol 
(β=0.09, CI [-0.00, 0.17]) was associated with an increase 
in BMI. Liking for sweet food (β=-0.40, CI [-0.36, -0.03]) 
and salty food (β=-0.20, CI [-0.36, -0.03]) was associated 
with a lower BMI.  
  
Comparing food liking between weight status  
One-way ANOVA were used to compare the mean dif-
ferences of food liking between BMI categories (Table 4). 
Bonferroni method was used for accounting in Post-Hoc 
comparisons. Significant mean (Bonferroni adjusted al-
pha =0.008) were observed for Post-Hoc comparison 
across BMI categories for all food groups. 

The mean difference of food liking between BMI cate-
gories in Australian participants was statistically signifi-
cant in six food groups: dairy, animal-based protein, 
plant-based protein, fat and oil, sweet food, and salty food.  
There was difference between participants of a healthy 
weight and those overweight, in the liking of plant-based 
protein (p<0.0001) with healthy weight participants rating 
liking higher than overweight. There was significant dif-
ference liking of dairy (p<0.001), animal-based protein 
(p<0.0001), fat and oil (p<0.0001), sweet food (p<0.0001) 
and salty food (p<0.001) groups with overweight partici-
pants rating liking higher than healthy weight participants 

The mean difference of food liking between BMI cate-
gories in Thai participants was statistically significant in 
two food groups: animal-based, and sweet food. Partici-
pants in the underweight category rated liking of animal-
based protein significantly lower than other BMI catego-
ries (p<0.0001). Underweight participants have signifi-
cant higher liking of sweet food than obese participants 
(p<0.0001).  
 
Comparing food liking between Australian and Thai 
participants 
Independent sample t-tests were used to compare the 
mean differences of liking of food groups between Aus-
tralian and Thai participants (Table 5).  

Statistically significant mean differences between Aus-
tralian and Thai samples of food liking were observed for 
seven food liking groups: grains (mean difference 
(MD)=0.28, CI [0.22, 0.34]) Australian vs Thai), vegeta-
bles (MD=0.71, CI [0.64, 0.79]), fruits (MD=0.38, CI 
[0.32, 0.44]), dairy (MD=-0.26, CI [-0.36, -0.16]), fat and 
oil (MD=0.39, CI [0.30, 0.48]), sweet food (MD=-0.47, 
CI [-0.55, -0.39]), and alcohol (MD=-0.76, CI [-0.89, 
0.63]) (all p<0.001). Statistically significant differences 
(p<0.01) were also found in salty food liking (MD=0.13, 
CI [0.05, 0.20]).  
 
Comparing food liking between gender 
Independent sample t-tests were used to compare the 
mean differences of food liking between genders (Table 
6). Statistically significant mean differences between 
genders (p<0.001) were observed in all food groups ex-
cept for plant-based protein liking.  

The mean differences of food liking scores between 
genders was statistically significant (p<0.001) in nine 
food groups (all Mean Differences are male-female, re-
spectively):  grains (MD=-0.20, CI [-0.27, -0.13]), vege-
tables (MD=-0.32, CI [-0.41, -0.23]), fruits (MD=-0.20, 

CI [-0.27, -0.12]), dairy (MD=0.37, CI [0.27, 0.47]), An-
imal-based protein (MD=0.79, CI [0.69, 0.88]) fat and oil 
(MD=0.26, CI [0.16, 0.36]), sweet food (MD=0.16, CI 
[0.07, 0.24]), salty food (MD=0.23, CI [0.15, 0.32]), and 
alcohol (MD=0.87, CI [0.72, 1.01]). 

The mean differences of food liking scores between 
genders in Australian participants was statistically signif-
icant (p<0.001) for all food groups: grain (MD=-0.40, CI 
[-0.52, -0.28]), vegetables (MD=-0.73, CI [-0.85, -0.61]), 
fruits (MD=-0.22, CI [-0.32, -0.10]), dairy (MD=0.65, CI 
[0.49, 0.82]), animal-based protein (MD=1.09, CI [0.93, 
1.25]), plant-based protein (MD=-0.52, CI [-0.68, -0.37]), 
fat and oil (MD=0.30, CI [0.16, 0.45]), sweet food 
(MD=0.37, CI [0.22, 0.51]), salty food (MD=0.35, CI 
[0.21, 0.49]), and alcohol (MD=0.50, CI [0.27, 0.70]). 

The mean differences of food liking scores between 
genders in Thai participants was statistically significant 
(p<0.001 and p<0.05) for seven food groups: fruits 
(MD=-0.11, CI [-0.22 -0.01]), dairy (MD=0.12, CI [0.00, 
0.24]), animal-based protein (MD=0.58, CI [0.47, 0.68]), 
plant-based protein (MD=0.32, CI [0.20, 0.45]), fat and 
oil (MD=0.30, CI [0.17, 0.44]), salty food (MD=0.17, CI 
[0.07, 0.28]), and alcohol (MD=1.01, CI [0.81, 1.21]). 
 
DISCUSSION 
The objective of this study was to investigate the associa-
tion between food liking and BMI in young adults from 
Australia and Thailand.  

One of our primary findings was that those participants 
who reported a high liking of animal-based protein and 
alcohol had higher BMI. This observation occurred in 
both the Australian and Thai participants. Similar results 
have been observed in previous studies where the liking 
for animal-based protein has been observed to have posi-
tive associations with BMI. A study by Pallister et al53 

reported on the trends of food preference patterns and 
BMI in a UK twin cohort with higher liking for an ani-
mal-based protein pattern associated with a higher BMI. 
Appleton noted that frequency of consumption of animal-
based protein was also associated with the liking of ani-
mal-based protein and a higher BMI in a cohort from the 
UK.54 As liking of a food is an important driver of food 
consumption, increased liking for animal based protein is 
likely to result in increased consumption of this food 
group.1,55 Supporting this hypothesis, Mela, Frehlich et al, 
and Maskarinec et al55-57 have observed that individuals 
who have a higher intake of animal-based protein have a 
higher BMI. This higher intake is at least in part likely to 
be driven by increased liking of this food group. 

There was higher liking of alcohol in overweight and 
obese participants in both countries. A higher liking of 
alcohol may lead to higher intake which has been shown 
to be positively associated with BMI as alcohol is a 
source of high energy.58-61 In addition, students living 
independently have been shown to have increased alcohol 
consumption compared with students living at home,44,62 

the increased liking for alcohol combined with the transi-
tion into independent living may increase the risk of fur-
ther weight gain in both Australian and Thai young adults. 

Overall there were differences in food liking of four 
food groups when comparing weight status and culture: 
dairy, plant-based protein, fat and oil, and salty food. Post 
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Table 4. Comparing food liking between weight status 
 

Variable 

  Liking Score    
Total participants 

(n = 4,173) F 
(df1, df2) 

Australian† 
(n = 1,982) F 

(df1, df2) 

Thai‡ 
(n = 2,191) F 

(df1, df2) UWt Healthy OWt Obese UWt Healthy OWt Obese UWt Healthy OWt Obese 
M 

(SD) 
M 

(SD) 
M 

(SD) 
M 

(SD) 
M 

(SD) 
M 

(SD) 
M 

(SD) 
M 

(SD) 
M 

(SD) 
M 

(SD) 
M 

(SD) 
M 

(SD) 
Grains 6.5 

(1.03) 
6.7 

(1.04) 
6.6 

(1.10) 
6.5 

(0.99) 
9.16 * 

(3, 4169) 
6.7 

(1.20) 
6.8 

(1.07) 
6.7 

(1.13) 
6.6 

(1.09) 
1.78 

(3, 1972) 
6.5 

(1.00) 
6.5 

(0.97) 
6.5 

(1.04) 
6.4 

(0.97) 
1.18  

(3, 2187) 
                

Vegetables 6.3 
(1.46) 

6.7 
(1.31) 

6.6 
(1.28) 

6.3 
(1.41) 

21.58 * 
(3, 4169) 

7.0 
(1.13) 

7.0 
(1.12) 

6.8 
(1.16) 

6.9 
(1.01) 

3.35  
(3, 1972) 

6.2 
(1.48) 

6.3 
(1.43) 

6.4 
(1.40) 

6.2 
(1.46) 

1.29 
(3, 2187) 

                

Fruits 7.3 
(1.03) 

7.5 
(1.05) 

7.3 
(1.07) 

7.2 
(1.17) 

10.90 *  
(3, 4169) 

7.5 
(0.80) 

7.6 
(0.93) 

7.5 
(0.96) 

7.5 
(0.88) 

2.43 
(3, 1972) 

7.3 
(1.07) 

7.2 
 (1.15) 

7.2 
(1.19) 

7.1 
(1.21) 

1.36 
(3, 2187) 

                

Dairy 6.9 
(1.45) 

6.8 
(1.71) 

7.1 
(1.44) 

6.9 
(1.43) 

4.18 * 
(3, 4169) 

6.3 
(2.05) 

6.7 
(1.93) 

7.0 
(1.60) 

6.8 
(1.57) 

5.29 * 
(3, 1972) 

7.0 
(1.28) 

7.0 
(1.34) 

7.1 
(1.19) 

7.0 
(1.40) 

0.55 
(3, 2187) 

                

Animal-based 
protein 

6.2 
(1.35) 

6.3 
(1.72) 

6.7 
(1.34) 

6.5 
(1.25) 

16.02 * 
(3, 4169) 

6.0 
(2.15) 

6.3 
(2.01) 

6.9 
(1.41) 

6.5 
(1.48) 

10.79 * 
(3, 1972) 

6.2 
(1.13) 

6.4 
(1.17) 

6.5 
(1.20) 

6.6 
(1.20) 

8.41* 
(3, 2187) 

                

Plant-based 
protein 

6.1 
(1.48) 

6.2 
(1.53) 

6.2 
(1.47) 

6.0 
(1.52) 

3.48  
(3, 4169) 

6.0 
(1.57) 

6.3 
(1.57) 

6.0 
(1.49) 

5.7 
(1.72) 

7.18 * 
(3, 1972) 

6.1 
(1.46) 

6.2 
(1.47) 

6.4 
(1.41) 

6.1 
(1.47) 

2.41 
(3, 2187) 

                

Fat and oil 5.5 
(1.47) 

5.5 
(1.51) 

5.8 
(1.42) 

5.5 
(1.49) 

4.21 *  
(3, 4169) 

5.7 
(1.42) 

5.7 
(1.49) 

6.0 
(1.30) 

6.0 
(1.25) 

7.01* 
(3, 1972) 

5.5 
(1.48) 

5.3 
(1.51) 

5.3 
(1.48) 

5.3 
(1.51) 

1.16 
(3, 2187) 

                

Sweet food 6.7 
(1.13) 

6.6 
(1.35) 

6.8 
(1.12) 

6.8 
(1.11) 

16.24 *  
(3, 4169) 

6.3 
(1.46) 

6.4 
(1.47) 

6.2 
(1.18) 

6.8 
(1.14) 

6.52 * 
(3, 1972) 

7.1 
(1.00) 

6.9 
(1.11) 

6.9 
(1.04) 

6.8 
(1.10) 

8.20 * 
(3, 2187) 

                

Salty food 6.4 
(1.20) 

6.4 
(1.32) 

6.6 
(1.10) 

6.4 
(1.19) 

3.4  
(3, 4169) 

6.3 
(1.37) 

6.4 
(1.44) 

6.7 
(1.09) 

6.8 
(1.05) 

5.86 * 
(3, 1972) 

6.4 
(1.17) 

6.3 
(1.15) 

6.4 
(1.10) 

6.2 
(1.20) 

1.62 
(3, 2187) 

                

Alcohol 4.8 
(2.24) 

4.6 
(2.23) 

4.7 
(2.18) 

4.7 
(2.25) 

10.91*  
(3, 4169) 

4.0 
(2.28) 

4.3 
(2.15) 

4.4 
(2.05) 

4.7 
(2.12) 

1.88 
(3, 1972) 

4.9 
(2.20) 

5.0 
(2.26) 

5.1 
(2.29) 

5.3 
(2.26) 

2.70  
(3, 2187) 

                

Overall 6.4 
(0.81) 

6.5 
(0.81) 

6.6 
(0.72) 

6.5 
(0.80) 

4.89 * 
(3, 4169) 

6.6  
(0.68) 

6.7 
(0.68) 

6.5 
(0.81) 

6.3 
(0.90) 

4.94 * 
(3, 1972) 

6.4 
(0.80) 

6.4 
(0.81) 

6.5 
(0.76) 

6.4 
(0.81) 

0.63 
(3, 2187) 

 
UWt: underweight; OWt: overweight; M: mean; SD: standard deviation; n: number of participants in each group. 
†Australian weight status, underweight ≤18.5, healthy weight BMI 18.5-24.9 (kg/m2), overweight BMI 25-29.9 (kg/m2), obese BMI ≥30 (kg/m2).50  
‡Thai weight status, underweight BMI ≤18.5, healthy weight BMI 18.5-22.9 (kg/m2), overweight BMI 23-24.9 (kg/m2), obese BMI ≥25 (kg/m2).51,52 
p values are for the comparison food liking rating between Australian and Thai samples were determined using One- way ANOVA. 
*Bonferroni adjusted significance level=0.008. 
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Table 5. Comparing food liking between countries 
 
 Liking score, M (SD)  

Variable Total participants 
n=4,173 

Australian 
n=1,982 

Thai 
n=2,191 MD 95% CI of the difference 

Grains 6.6 (1.04) 6.8 (1.09) 6.5 (0.98) 0.28 0.22, 0.34*** 
Vegetables 6.6 (1.35) 7.0 (1.12) 6.3 (1.45) 0.71 0.64, 0.79*** 
Fruits 7.4 (1.06) 7.6 (0.92) 7.2 (1.15) 0.38 0.32, 0.44*** 
Dairy 6.9 (1.61) 6.7 (1.87) 7.0 (1.32) -0.26 -0.36, -0.16***. 
Animal-based protein 6.4 (1.57) 6.4 (1.93) 6.4 (1.18) 0.39 -0.09, 0.09 
Plant-based protein 6.2 (1.51) 6.2 (1.57) 6.2 (1.46) -0.04 -0.05, 0.13 
Fat and oil 5.5 (1.48) 5.8 (1.45) 5.4 (1.50) 0.39 0.30, 0.48*** 
Sweet Food 6.7 (1.27) 6.5 (1.42) 6.9 (1.08) -0.47 -0.55, -0.39*** 
Salty Food 6.4 (1.26) 6.5 (1.37) 6.3 (1.16) 0.13 0.05, 0.20** 
Alcohol 4.7 (2.23) 4.3 (2.15) 5.1 (2.26) -0.76 -0.89, 0.63*** 
Overall 6.5 (0.79) 6.5 (0.49) 6.4 (0.80) -0.05 0.05, 0.14*** 
 
M: mean; SD: standard deviation; n: number of participants in each group; MD: mean difference. 
p values are for the comparison food liking rating between Australian and Thai samples were determined using independent sample t-tests. 
Significance indicated the ** p<0.01, *** p<0.001.  
 
 
Table 6. Comparing food liking between gender 
 

Variable 

Total   Australian   Thai  
Male 

(n=1,183) 
M (SD) 

Female 
(n=2,975) 
M (SD) 

MD 95% CI of the 
difference 

 Male 
(n=468) 
M (SD) 

Female 
(n=1500) 
M (SD) 

MD 95% CI of the 
difference 

 Male 
(n=715) 
M (SD) 

Female 
(n=1475) 
M (SD) 

MD 95% CI of the 
difference 

Grains 6.5 (1.06) 6.7 (1.03) -0.20 -0.27, -0.13***  6.5 (1.14) 6.9 (1.06) -0.40 -0.52, -0.28***  6.5 (1.01) 6.5 (0.97) -0.01 -0.09, 0.08 
Vegetables 6.4 (1.39) 6.7 (1.32) -0.32 -0.41, -0.23***  6.4 (1.20) 7.1 (1.04) -0.73 -0.85, -0.61***  6.3 (1.50) 6.2 (1.42) 0.11 -0.02, 0.24 
Fruits 7.3 (1.12) 7.5 (1.03) -0.20 -0.27, -0.12***  7.4 (0.99) 7.7 (0.90) -0.22 -0.32, -0.10***  7.2 (1.19) 7.3 (1.13) -0.11 -0.22, -0.01* 
Dairy 7.1 (1.37) 6.8 (1.69) 0.37 0.27, 0.47***  7.2 (1.47) 6.6 (1.96) 0.65 0.49, 0.82***  7.1 (1.29) 7.0 (1.33) 0.12 0.00, 0.24* 
Animal-

based pro-
tein 

6.9 (1.27) 6.2 (1.63) 0.79 0.69, 0.88***  7.2 (1.34) 6.1 (2.01) 1.09 0.93, 1.25***  6.8 (1.19) 6.2 (1.12) 0.58 0.47, 0.68*** 

Plant-based 
protein 

6.2 (1.45) 6.2 (1.54) -0.04 -0.14, 0.06  5.8 (1.49) 6.3 (1.57) -0.52 -0.68, -0.37***  6.4 (1.38) 6.1 (1.49) 0.32 0.20, 0.45*** 

Fat and oil 5.7 (1.50) 5.5 (1.48) 0.26 0.16, 0.36***  6.0 (1.36) 5.7 (1.47) 0.31 0.16, 0.45***  5.6 (1.57) 5.3 (1.46) 0.30 0.17, 0.44*** 
Sweet food 6.8 (1.22) 6.7 (1.29) 0.16 0.07, 0.24***  6.7 (1.38) 6.4 (1.42) 0.37 0.22, 0.51***  6.9 (1.09) 7.0 (1.07) -0.09 -0.19, 0.01 
Salty food 6.6 (1.25) 6.3 (1.27) 0.23 0.15, 0.32***  6.7 (1.32) 6.4 (1.37) 0.35 0.21, 0.49***  6.5 (1.19) 6.3 (1.14) 0.17 0.07, 0.28*** 
Alcohol 5.3 (2.21) 4.4 (2.19) 0.87 0.72, 1.01***  4.7 (2.02) 4.2 (2.17) 0.50 0.27, 0.70***  5.7 (2.23) 4.7 (2.19) 1.01 0.81, 1.21*** 
Overall 6.6 (0.81) 6.5 (0.79) 0.16 0.12, 0.21***  6.7 (0.79) 6.5 (0.79) 0.15 0.07, 0.23***  6.7 (0.83) 6.4 (0.78) 0.19 0.12, 0.26*** 
 
M: mean; SD: standard deviation; n: number of participants in each group; MD: mean difference. 
p values are for the comparison food liking rating between Australian and Thai samples were determined using independent sample t-tests. 
Significance indicated the ***p<0.001. 



642                        U Wanich, L Riddell, S Cicerale, M Mohebbi, D Sayompark, DG Liem and RSJ Keast 

hoc analysis observed no difference in liking of those 
food groups between BMI categories for Thai participants 
while there was a difference for Australian participants, 
with higher liking for dairy, salty and fat and oil linked 
with higher BMI. This is an interesting finding as the 
large French study by Deglaire et al reported a positive 
association between weight status and liking of salt and 
fat in adult cohort, which suggests participants who have 
a high liking for salt and fat have a higher BMI.25 The 
commonality between French and Australian data regard-
ing liking of salty and fatty foods with BMI may be due 
to the notion that Australian food has more similarities to 
French style food than Thai food. Those two food groups 
are likely to be more culturally accepted and common-
place within those cultures. Furthermore, the association 
between liking of sweet food and BMI category differed 
across cultures with Australian overweight participants 
recording a higher liking of sweet food while a higher 
liking for sweet food was recorded by underweight Thai 
participants. Individuals have been shown to have a pref-
erence for the food which is more closely aligned with 
their own cuisines than the cuisines of other cul-
tures.33,34,63  

As hypothesized this study observed cultural differ-
ences in food liking in Australian and Thai similarly aged 
sample populations. The study found that there was sig-
nificant difference in food liking between Australian and 
Thai subjects for eight food groups, which included: 
grains, vegetables, fruits, dairy, fat and oil, sweet food, 
salty food, and alcohol. The difference in the liking of 
these food group was expected due to the culturally dif-
ferent foods of each nation, which according to Furst et 
al64 is largely due to cultural norms, values and rituals. A 
prior study by the current research team reported there 
was a difference in liking between countries in food items 
when participants participated in taste testing of food in 
both a laboratory setting indicating that these differences 
are robust as they are observed using differing methodol-
ogies.35  

Differences in food liking observed within the current 
study was expected based on other cross-cultural compar-
ison studies of Australian or Thai populations. However, 
it is also important to note that the differences observed in 
the current study may be due to other, non-cultural differ-
ences between the two study populations. In the current 
student, the Australian participants were students who 
studied in health science whereas the Thai students were 
recruited more generally from the first-year student co-
hort. By studying a subject in nutrition, the Australian 
students may have had a greater overall interest in and 
awareness of the relationship between food intake and 
health. Thus, observations that the Australian participants 
had a higher liking of healthy food compared with Thai 
participants needs to be confirmed in further studies 
across these population groups. Several studies have 
shown that individuals who have education in nutrition 
and health are likely to have healthier dietary behaviours. 
For example, a study of Wardle Parmenter and Waller 
showed that knowledge of nutrition was strongly related 
to food intake and explained variation in food choice.65 
These results, combined with those of Dallongeville et al, 
Spronk et al, and Kolodinsky et al66-68 indicate that the 

knowledge of nutrition was associated with dietary 
healthy intake and food choice. Our results indicate that 
cultural differences in food liking occurred however we 
are unable to determine if this difference is due to cultural 
factors alone or due the impact of nutrition and health 
education on self-reported food liking.  

Gender differences in food liking were observed in the 
current study. Females reported a higher liking of healthy 
food groups compared with males. Female participants 
were found to have a higher food liking score than the 
male participants in the following food groups: grains, 
vegetables, fruits, and plant-based protein. This observa-
tion is consistent with previous publications. A study of 
Cooke and Wardle reported that young UK female partic-
ipants had significantly higher liking for fruit and vegeta-
bles in comparison to young male participants.69 In con-
trast the young male participants had significantly higher 
liking preference for fatty and sugary foods, meats, pro-
cessed meat products, and eggs. The differences in liking 
across food groups was observed for both Australian and 
Thai participants in the current study and when compared 
with the outcomes from the UK based study by Cooke et, 
would indicate that this observation of gender differences 
is robust across cultural groups. It is potentially unsurpris-
ing as females have also been found to be more likely to 
have concerns about health than men and this may drive 
an increase liking for foods associated with health.70 

The present study had a number of limitations that 
should be noted. The study populations are restricted to 
young adults attending university and may not be repre-
sentative of the broader young adult population of either 
country. Although the validity of the FLQ has been pre-
viously established there was variability in the reliability 
of food liking across the food groups, in particular dairy, 
fats and oils, grain and plant-based protein, due to the low 
number of food items within. However, the large sample 
size and the consistency with the observations from the 
current study and those available within the literature 
provide confidence in the outcomes from this study. 

 
Conclusions  
This study demonstrates little evidence of an association 
between food liking and BMI, but cultural and gender 
variation in liking was evident. The findings from this 
study could inform the health promotion and obesity dis-
eases prevention strategies. 
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