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ABSTRACT  13 

Demographics, anthropometrics, oral responsiveness to sensory stimuli and psycho-attitudinal traits 14 

were collected from a representative Italian population sample (n=2384; 58% women, age 18-60 15 

years) and considered as possible explanatory variables affecting meat liking. Differences in motives 16 

underlying individual variation in liking for meat were independently investigated by gender. Three 17 

groups of subjects were identified based on liking ratings: Slightly Likers, Likers and Lovers. Both 18 

common and gender-specific variables affecting liking for meat were identified. The interest in food 19 

(including its rewarding function) and eating experience, low food neophobia and relatively high 20 

Body Mass Index characterized meat Lovers irrespective to gender. The careful food selection and 21 

the food comforting function further characterized women meat Lovers. Men Slightly Likers were 22 

characterized by the interest for health-related food aspects, importance assigned to naturalness and 23 

restrained eating. Markers of oral responsiveness were ineffective for describing variation in liking 24 

for meat. 25 

 26 

Key words: gender, age, PROP status, food neophobia, psycho-attitudinal traits 27 

 28 

Introduction 29 

Individuals largely vary in their dietary habits, food preferences and intake within a culture vary due 30 

to the interplay among several person-related dimensions that are biological, physiological, 31 

psychological, and socio-cultural (Sobal et al., 2006). The large body of available finding depict a 32 

complex interplay among several personal dimensions in shaping meat eating behaviour. 33 

Understanding the nature and causes of variation in meat liking and consumption would help the 34 
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development of effective strategy to help the transition to more sustainable dietary patterns of meat 35 

eaters (Çınar et al., 2022).  36 

Socio-demographic and economic characteristics strongly associated with meat consumption with 37 

those living in rural area, having low education levels and women living in household with children 38 

consuming more red meat than their counterparts (Sares-Jäske et al., 2022). A lower adherence to 39 

Mediterranean diet and an increased meat consumption has been reported for Italian population living 40 

in more rural and less affluent regions (Predieri et al., 2020). The strong association of gender with 41 

meat preference and consumption is widely reported, with women on average consuming less meat 42 

than men (Daniel et al., 2011) for reasons mainly related to gender stereotypes and social norms 43 

(Çınar et al., 2022; Mesler et al., 2022). Age negatively associates with meat consumption and 44 

preference (Predieri et al., 2020) and health related concerns appeared the main factors affecting this 45 

behaviour (Roberts et al., 2018). 46 

The enjoyment of meat sensory qualities is reported by consumers as important factors affecting meat 47 

consumption and purchase decisions (Braghieri et al., 2009; 2016). Individuals substantially vary in 48 

their chemo- and somatosensory perceptions and diet-related differences have been highlighted. The 49 

fungiform papillae density on the tongue (FPD) and the response to the bitter taste of 6-n-50 

propylthiouracil (PROP status) are the most well-researched phenotypic markers of responsiveness 51 

to oral stimulations (Piochi et al., 2018; Tepper et al., 2017). Systematic investigations on association 52 

of phenotypic markers of oral responsiveness with liking for meat and consumption are relatively 53 

scarce and results controversial. Responsiveness to PROP was found either negatively (Cliceri et al., 54 

2018) or positively (Choi, 2015) associated to vegetarian diet while no differences were observed in 55 

choice of fat-rich meat according to PROP status (Spinelli et al., 2020).  56 

The importance of individual variation in personal values, psychological traits and attitudes on meat 57 

consumption and on propensity to the transition towards reduced meat consumption has been largely 58 

investigated. Meat consumption is positively associated to higher levels of conservative ideologies 59 

(power and security) (Milfont & Sibley, 2016; Hopwood & Bleidorn, 2019), to lower openness to 60 

experience and conscientiousness (Keller and Siegrist, 2015) and to diet extraversion (Pfeiler & 61 

Egloff, 2020). The higher importance assigned to specific aspects of food-related lifestyle (i.e., ways 62 

of shopping, food quality, social relationships), has been reported for meat-eaters in comparison with 63 

vegetarians (Grunert, Brunsø, & Bisp, 1997). Reasons related to healthiness are reported as possible 64 

motivations for lower meat consumption, while habits and appropriateness were indicated as 65 

motivations for higher consumption by meat-eaters (de Boer et al., 2017). Association between food 66 

neophobia and meat consumption are controversial. Higher food neophobia was reported among 67 

consumers who are unwilling to reduce their meat intake (Heilkema & Lund, 2021), and negative 68 
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relationship between food neophobia and poultry consumptions have been reported (Siegrist et al., 69 

2013). 70 

The present study aims at identifying the main variables affecting stated liking for meat in a 71 

representative sample of adult Italian meat consumers. A within gender approach was adopted to 72 

highlight both common and gender-specific variables explaining differences in liking for meat.  73 

Associations between stated liking for meat and age, body mass index (BMI) and oral responsiveness 74 

markers (PROP status and fungiform papillae density, FPD) were considered. The role of individual 75 

variation in psycho-attitudinal traits was investigated collecting data from several questionnaires: 76 

Health and Taste Attitude Scales (HTAS), Food Neophobia (FN), Food Related Lifestyle (FRL), 77 

Dutch Eating Behaviour Questionnaire (DEBQ), Sensitivity to punishment (SP) and reward (SR) and 78 

Portrait Value Questionnaire (PVQ).   79 

 80 

Material and Methods  81 

1. Overview of the experimental plan 82 

The data analysed in the present study are a selection from those collected during the Italian Taste 83 

Project (see Monteleone et al., 2017 for a complete overview of data collection).  84 

The study was conducted in agreement with the Italian ethical requirements on research activities and 85 

personal data protection (D.L. 30.6.03 n. 196). The study protocol was approved by the Ethics 86 

Committee of Trieste University. The respondents gave their written informed consent at the 87 

beginning of the test according to the principles of the Declaration of Helsinki. 88 

 89 

2. Participants 90 

Participants (n=2384; age range: 18-60 years; gender: 58% women) were recruited on national base 91 

by announcements, advertisements in national and local media and words of mouth. All respondents 92 

were meat eaters according to their self-reported diet type (vegetarian and vegan were excluded). Six 93 

subjects did not fill in the questionnaire on liking for meat and meat products thus leaving a final 94 

number of respondents of 2378 (women 1380; men 998). One hundred seventy-eight subjects from 95 

two of the units participating in the project were excluded from analysis on PROP responsiveness and 96 

fungiform papillae density due to the different data distribution and the significant operator effect on 97 

papillae count leaving a total number of 2206 respondents. 98 

 99 

3. Markers of oral responsiveness 100 

3.1. PROP responsiveness 101 



 4 

Responsiveness to PROP was assessed using a 3.2mM PROP solution (6-n-propyl-2-thiouracil, 102 

European Pharmacopoeia Reference Standard, Sigma Aldrich, Milano, IT) (Prescott et al., 2004). 103 

Two identical 10 ml samples, each coded with a three-digit code, were presented to assessors (Masi 104 

et al., 2015). The General Labeled Magnitude Scale (gLMS; 0 = no sensation–100 = the strongest 105 

imaginable sensation of any kind) (Bartoshuk et al., 2004) was used to assess the intensity of 106 

bitterness. A more detailed description of this procedure is reported in Dinnella et al. (2018).  107 

The average bitterness score across the two PROP samples was used for each subject. The cut-offs 108 

from previous studies (Hayes et al., 2010) were used to categorize subjects as non-tasters (NT: PROP 109 

bitterness on gLMS < moderate, 17), medium tasters (MT: PROP bitterness on gLMS ≥ moderate, 110 

17 and < very strong, 53), super tasters (ST: PROP bitterness on gLMS ≥ very strong, 53) . 111 

3.2Fungiform Papillae density (FPD) 112 

Digital pictures of the tongue stained with household blue food colouring were recorded using a 113 

digital microscope (MicroCapture, version 2.0 for 20×-400×) (Masi et al., 2015). For each participant, 114 

the clearest image was selected, and the number of FP was counted in two 0.6 cm diameter circles, 115 

one on the right side and one on the left side of the tongue, 0.5 cm away from the tip and 0.5 cm away 116 

from the tongue midline. The number of FP was manually counted by two researchers independently, 117 

according to the Denver Papillae Protocol (Nuessle et al., 2015), and the average of these two scores 118 

was computed for each subject. Then, the individual FPD was calculated by reporting the number of 119 

FP to a unit area of 1 cm2.  120 

 121 

4. Questionnaires 122 

4.1 Stated liking for and familiarity with meat products 123 

Stated liking for and familiarity with 19 meat products, selected from the IT-Food Preference 124 

Questionnaire (ITFPQ) and IT-Food Familiarity Questionnaire (IT-FFQ) (Monteleone et al., 2017), 125 

were measured. In both questionnaires, the presentation order of items was randomised across 126 

participants. Stated liking for the 19 meat products was measured using the 9-point hedonic scale (1 127 

= extremely disliked; 5 = neither liked nor disliked; 9 = extremely liked) (Peryam & Pilgrim, 1957), 128 

with the added option “never tasted it”. Participants expressed their familiarity with meat products 129 

using a 5-point scale (1=I do not recognize it; 2=I recognize it, but I have never tasted it; 3=I have 130 

tasted it, but I don’t eat it; 4=I occasionally eat it; 5=I regularly eat it) (Tuorila et al., 2001).  131 

4.2 Food-related lifestyles, attitudes and eating behaviours  132 

The Food Related Lifestyle (FRL) was used to characterize consumers by how they view food and 133 

drink as a means by which to attain their basic life values (Grunert et al., 1998). The Italian version 134 

validated by Saba et al. (2019) was used.  135 
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The Health and Taste Attitude Scales (HTAS) questionnaire (Roininen et al., 1999), validated in 136 

Italian by Saba et al., 2019, was used to assess orientations toward the health and hedonic 137 

characteristics of foods.  138 

The Dutch Eating Behavior Questionnaire (DEBQ) (van Strien et al., 1986) was used to assess eating 139 

in response to emotional and external factors and restrained eating. The Italian version validated by 140 

Dakanalis et al. (2013) was used.  141 

 142 

4.3. Psychological and personality traits 143 

The short version of the Portrait Value Questionnaire (PVQ) was used to describe individual 144 

differences in personal values (Schwartz, 2003).  145 

Sensitivity to Punishment and Sensitivity to Reward Questionnaire (SPSRQ) (Torrubia et al., 2001) 146 

in the Italian version (Spinelli et al., 2018) was used for assessing the responsiveness of the two brain 147 

systems that control the behavioural activation system (BAS) and the behavioural inhibition system 148 

(BIS).  149 

Food neophobia scale (Pliner & Hobden, 1992) (FN) validated in Italian (Laureati et al., 2018) was 150 

used to assess food neophobia, defined as the reluctance to try and eat unfamiliar foods.  151 

 152 

5. Data analyses 153 

Chi-square tests were used to test differences in age distribution (three classes C1: 18-30 y.o.; C2: 154 

31-45 y.o.; C3: 46-60 y.o.) by gender. Fisher’s exact test was run to test the significance by cell 155 

(significance level fixed at p=0.05). 156 

Two-way ANOVA models were used to assess the main effects of gender (M and W), age class (C1, 157 

C2 and C3) and their interaction on PROP bitterness ratings and FPD.  158 

Reliability of food attitude, personality and psycho-attitudinal scales was assessed by calculating 159 

Cronbach’s α as a measure of internal consistency. The value of 0.60 was set as the lowest acceptable 160 

limit for the satisfactory internal consistency of the measure (Mohamad et al., 2015). 161 

Two-way ANOVA models were used to assess the main effects of gender (M and W), age class (C1, 162 

C2 and C3) and their interaction, on stated liking for meat products.  163 

Data were then analysed disaggregated by gender. Internal preference maps (IPMs) were computed 164 

to investigate individual differences in liking for meat products in women and man, independently. 165 

Subjects who assigned the same liking ratings to all the items (women=8; men=5) were excluded 166 

from IPM computation (women=1372; men=992).   167 
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Women and men were independently grouped in three clusters based on the limits of the percentile 168 

distribution of individual mean liking ratings (Slightly likers-SLk: <first quartile; Likers-Lk: 169 

interquartile; Lovers - Lv: > third quartile).  170 

Chi-square tests were used to test differences in age distribution (three classes C1,C2 and C3) between 171 

clusters. Fisher’s exact test was run to test the significance by cell (significance level fixed at p=0.05). 172 

Two-way ANOVA model was used to assess the main effects of cluster (SLk, Lk and Lv), age class 173 

(C1, C2 and C3) and their interaction on BMI, familiarity score (computed by summing up familiarity 174 

ratings with meat product for each subject, range 19-95), PROP ratings, FPD, personality and psycho-175 

attitudinal scale scores. 176 

Binomial logistic regression was used to predict the SLk and Lv cluster memberships using 177 

personality and psycho-attitudinal scale scores, PROP ratings, FPD, BMI and age classes as 178 

predictors.  179 

A P value of 0.05 was considered as threshold for statistical significance.  180 

The XLSTAT statistical software package, version 19.02 (Addinsoft), was used for data analysis.  181 

 182 

Results 183 

1. Participant characteristics 184 

1.1 Sociodemographic, self-reported health status and anthropometric measures 185 

Table 1 shows the socio-demographic characteristics, the self-reported health status, and the BMI of 186 

respondents. No significant differences in age distribution between genders were observed (P=0.451) 187 

and the number of respondents by age class was similar. Most of the respondents self-reported a good 188 

health condition (82.82%), which is consistent with the low self-reported percentage of food allergies 189 

(7.39 %) intolerances (8.99%) and chronic diseases (13.69 %). The good health condition of the 190 

sample was further confirmed by the higher percentage of normal weight respondents (64.33%).  191 

Significant differences in BMI distribution by gender were observed (p<0.0001), the percentage of 192 

normal weight and underweight individuals was higher in women than in men, while the percentage 193 

of obese and overweight individuals was higher in men than in women. 194 

The general structure of the population made it possible to consider this sample as representative of 195 

the healthy Italian adult population. 196 

1.2 Markers of oral responsiveness 197 

Gender (F= 8.40, P=0.004) and age (F=59.53, P<0.0001) significantly affected FPD, whereas no 198 

significant interactions were observed (F= 0.77, P=0.462). Women showed higher values than men 199 

(W:23.69±0.48, M:21.45±0.57). The FPD decreased with age (C1:27.38±0.59, C2:22.28±0.71 and 200 

C3:18.04±0.65). Significant effects of gender (F=45.00, P<0.0001) and age (F=9.40, P<0.0001) were 201 

observed on PROP bitterness ratings while their interaction was not significant (F=1.02, P=0.360). 202 
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Women rated PROP bitterness higher than men (W:43.38±0.73, M:36.07±0.86). The higher age 203 

classes reported lower PROP bitterness ratings, with significant differences between the first two age 204 

classes and the third class (C1:42.48±0.89, C2:39,94±1.06 and C3:36.76±0.97).  205 

These results are in line with previous evidence showing that both gender and age modulate 206 

interindividual variations of phenotype markers of oral responsiveness (Shen et al., 2016; Fischer et 207 

al., 2013; Tepper et al., 2017) thus confirming the reliability of subject characterization for oral 208 

responsiveness.  209 

 210 

2. Questionnaire  211 

2.1 Food Attitude questionnaires 212 

Mean scores and Cronbach’s α values of the food attitude questionnaire domains are reported in Table 213 

1 of supplementary materials (Table 1S). Cronbach’s  computed on FRL questionnaire subscales 214 

showed that all the subscales of the “Ways of shopping” domain (α≥ 0.63), the subscales Health ( 215 

=0.81), Organic products (=0.78) and Freshness ( =0.73) of the “Quality aspects” domain and the 216 

Self-fulfilment in food subscale (f“Purchasing motives” domain showed satisfactory 217 

internal consistency and were retained for further analysis. The internal consistency of HTAS 218 

questionnaire subscales was satisfactory (α≥0.72), except for Pleasure subscale that was discarded. 219 

The three subscales of DEBQ all showed satisfactory internal consistency (α≥0.83). 220 

2.2. Psychological and personality trait questionnaires 221 

Mean scores and Cronbach’s α values from psychological and personality trait questionnaires are 222 

reported in Table 2 of supplementary materials (Table 2S). Only Benevolence (Hedonism 223 

(and Achievement (subscales of PVQ questionnaire reached a satisfactory internal 224 

validity and were considered for subsequent analyses.  225 

The two SPSRQ subscales (and for SP and SR, respectively) and FN scale ( 226 

fulfilled the satisfactory level of internal consistency.   227 

 228 

3. Stated Liking for meat and meat products 229 

3.1 Gender and age effect 230 

Table 2 reports the effects of gender and age on mean stated liking for 19 meat products. All the meat 231 

products, with the only exception of Liver, were well liked with the mean score above 5 (“neither 232 

liked nor disliked”). Gender significantly affected liking for most of the meat products, except for 233 

bresaola, breaded meat and Parma ham. Men reported mean stated liking values higher than women 234 

for most of the meat products. Only stated liking for chicken breast and cooked ham were higher in 235 

women than in men. Age significantly affected stated liking for meat products with the only 236 
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exceptions of lamb chop, bresaola and mortadella. In general liking decreased with age. Liver 237 

represents the only exception with liking rated higher by the oldest in respect to the younger classes.  238 

Interactions gender x age were significant only for beef carpaccio (F=3.33, P=0.036), breaded meat 239 

(F=3.61, P=0.027) and liver (F=7.57, P=0.001). Men from age classes C1 and C2 rated liking for 240 

carpaccio higher than women while no difference by gender was found in age class C3. Women from 241 

the youngest age class C1 liked breaded meat higher than women from C2 and C3; in the case of 242 

men, liking for breaded meat was the lowest in the oldest age class while C2 and C1 did not 243 

significantly differ. Liking for liver was not affected by age in men while the younger age classes (C1 244 

and C2) rated liking for liver lower than the oldest class (C3) in women.  245 

3.2 Internal preference mapping 246 

Given the systematic differences in mean stated liking values according to gender, IPMs were 247 

computed to describe individual differences in liking pattern for meat products for woman (Figure 1 248 

A and B) and men (Figure 2 A and B), independently.   249 

The first two dimensions of the IPMs computed on individual stated liking ratings accounted for 250 

37.32% of explained variance for woman (F1: 25.67% and F2: 11.57%) and 35.39 % for men (F1: 251 

23.2% and F2: 12.17 %). The large majority of the products were closely associated with each other 252 

on F1 (on the right side of the maps), in opposition to liver and in a much lesser extent to kebab, spicy 253 

salami, lamb chops and hamburger for both women and men, to bacon only for women and to baked 254 

ham only for men; the opposition lamb chop/spicy salami, and lamb chop/ kebab was observed on F2 255 

in women and men, respectively (Figure 1A and 2A). The correlation loading plots show the 256 

respondents mostly positioned along F1 and clearly associated to the most part of meat products 257 

(Figure 1B and 2B). In general, IPMs showed common liking patterns for both woman and men 258 

characterized by a general orientation towards the meat products with the only clear exception of 259 

liver. 260 

3.3 Subject clustering on mean stated liking  261 

Descriptive values of mean liking rating distribution of the whole sample and derived clusters 262 

(Cl1<1st quartile limit; Cl2 interquartile; Cl3> 3rd quartile limit) were independently computed for 263 

woman and men (Table 3). Descriptive data indicated a relatively wide rating range in Cl1 both for 264 

men (range1.3-6.6) and women (range 1.0-6.2) and median values of 6.2 in men and 5.6 in women 265 

(close to the scale label “slightly like”). This indicates that meat products were in general well 266 

accepted by Cl1 members but with some exception, hence this group was named “Slight Likers” 267 

(SLk). Mean stated liking data show a narrow variation range in both Cl2 (men range: 6.7-7.8; women 268 

range: 6.2-7.5) and Cl3 (men range: 7.8-9.0; women: 7.5-9.0). Median values indicate that subjects 269 

belonging to Cl2 definitively like all meat products (women median 6.9; men median: 7.3, close to 270 
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the scale label moderately like) and were named “Likers” (Lk). Subjects from Cl3 showed median 271 

values of 7.9 for women and 8.1 for men (close to the scale label “like very much”), this group was 272 

defined as “Lovers” (Lv). 273 

 274 

4. Cluster characterization     275 

4.1 Differences among clusters in age, BMI, and familiarity with meat  276 

Distribution of age classes among clusters did not significantly change in women (P=0.328) while 277 

was significant different in men (P<0.0001). In men SLk, the presence of subject from the oldest age 278 

class (C3) was higher and that of subjects from the younger classes (C1 and C2) was lower than 279 

expected. On the other hand, the presence of older subjects was lower and that one of younger subjects 280 

was higher than expected in men Lv group.   281 

The effects of cluster and age class on BMI and on familiarity scores with meat were independently 282 

assessed on women and men (Table 4). BMI significantly differed among clusters (women F=13.27; 283 

P<0.0001; men F=9.93; P=0.000). Subjects from Lv group showed BMI higher than both Lk and SLk 284 

either in women and in men. BMI significantly increased with age both in women (F=47.21; 285 

P<0.0001) and men (F=61.90; P<0.0001). No significant interactions cluster*age class were found 286 

(p≥0.064). Mean familiarity scores were relatively high, ranging from 68.7 to 78.9, thus indicating 287 

the regular meat consumption in all clusters. A significant cluster effect on familiarity score was 288 

found (W: F=127.75; P<0.0001; M:F=38.87; P<0.0001). Lv group showed the highest and SLk the 289 

lowest familiarity score. Age affected familiarity score in women only, with C2 class showing the 290 

highest value (F=9.12; P=0.000). No significant interactions cluster*age class were found (P>0.57).   291 

4.2 Differences among clusters for oral responsiveness markers 292 

Cluster did not affect responsiveness to PROP and FPD, both in women and men (P≥0.167). Markers 293 

of oral responsiveness were negatively affected by age class (W: FPD F=35.38; P<0.0001; PROP 294 

F=4.66; P<0.010; M: FPD F=25.88; P<0.0001; PROP F=5.60; P=0.004). Interactions cluster*age 295 

were never significant with the only exception of PROP in women SLk from age class C2 who rated 296 

PROP bitterness significantly lower than Lk and Lv (P=0.025).  297 

4.3 Differences among clusters for psycho-attitudinal traits 298 

The effect of cluster, age class and their interactions were independently tested for women and men 299 

on the reliable scales of attitudinal (Table 3S and 4S, supplementary materials) and 300 

psychological/personality (Table 5S, supplementary materials) trait questionnaires. 301 

Food Related Lifestyle Questionnaire -FRL: Clusters significantly differed in several food related 302 

lifestyles both in women and in men (Figure 3). Both women and men Lv were found to give more 303 

importance than the other clusters to self-fulfilment in food (“Purchasing motives” domain), were 304 
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more interested in cooking and in looking for new ways of cooking (“Cooking methods” domain), 305 

more interested in novel foods (“Quality aspect” domain), they enjoyed more the shopping and used 306 

price as a criterion to buy food (“Way of shopping” domain). Women Lv were further characterized 307 

by the use of a shopping list in food purchases and by the importance assigned to convenience and 308 

advertisement (“Way of shopping” domain). Men SLk assigned more importance to organic products 309 

(“Quality aspect” domain) and rated Women task subscale higher compared to Lv and Lk. In general, 310 

aging associated to the preference for specialty shops for food purchase, and to the increased 311 

importance of organic production and health (with the only exception of men Lv) as food quality 312 

aspects. The enjoyment from shopping, the importance of price criteria and of novelty tend to 313 

decrease with age in women only. Cooking as a women task was rated higher only by the oldest 314 

women age class. The most part of cluster*age interactions were not significant.   315 

Health and Taste Attitude Scales-HTAS: Cluster affected several domains of the questionnaire (Figure 316 

4). General Health Interest was rated the highest and Food as a Reward the lowest by SLk both in 317 

women and men. Women Lv gave the highest ratings to Craving for sweet food while men SLk gave 318 

the highest ratings to Interest in natural products. A general increasing of health-related aspects and 319 

a decreasing of taste-related aspects with age were observed, more evident in women than in men. 320 

No significant interactions cluster*age were observed.  321 

Dutch Eating Behaviour Questionnaire -DEBQ: External Stimuli ratings regularly decreased from 322 

Lv to SLk both in women and in men. Women Lv were also characterized by the highest Emotional 323 

eating ratings while men Lv were the lowest in Restrained Eating. DEBQ subscales were all affected 324 

by age both in women and in men: External and Emotional eating significantly decreased with age, 325 

while Restrained eating regularly increased. No significant interactions cluster*age were found.  326 

Significant cluster effects were found on two out of three reliable Portrait Value Questionnaire (PVQ) 327 

subscales and on Food Neophobia (FN) score (Figure 6 A and B) common to both woman and men. 328 

Hedonism and Benevolence scores decreased from Lv to Slk, while FN score was significantly higher 329 

in SLk than in Lk and Lv.  330 

No cluster effect was found on Sensitivity to Punishment/Sensitivity to Reward Questionnaire (SP-331 

SR Q) subscales. 332 

Age affected all the considered PVQ subscales both in women and in men, with scores decreasing by 333 

age; Benevolence was the only exception and was not affected by age in men. SP and SR scores were 334 

significantly higher in the youngest class in respect to the older ones both in women and in men. No 335 

significant age class effect was found on FN scale. No significant cluster*age interactions were found.  336 

 337 

5.  Variables predicting cluster memberships 338 
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In order to depict a general frame of the main factors driving liking for meat products a binomial 339 

logistic regression was applied to identify variables affecting the memberships to the two extreme 340 

clusters of SLk or Lv in women and men, independently. The null hypothesis test showed that the 341 

adjusted models computed for woman and men were significantly more powerful than the 342 

independent models (-2 Log (Likelihood) - women chi-square 367.65, P<0.0001; men chi-square 343 

215.61, P<0.0001). The goodness of fit test showed an acceptable level of fit for women (Hosmer-344 

Lemeshow test: chi-square 6.88, P=0.649) and for men (Hosmer-Lemeshow test: chi-square 11.39, 345 

P=0.181). The total percentage of correct classification was 82.14% for women (correct classification 346 

Lv 80.6% and SLk 83.6%) with an area under the curve (AUC) value for the ROC curve of 0.896. 347 

The total percentage of correct classification was 77.51% for men (correct classification: Lv 77.6% 348 

and SLk 77.4%) with an AUC value for the ROC curve of 0.857. 349 

Several variables significantly contributed to the model computed for women and men. For women 350 

(Figure 7), the importance given to Freshness as quality attribute and the relatively higher Food 351 

Neophobia level actively predict the membership to the SLk group. Higher familiarity with meat 352 

products, Enjoyment for shopping, predisposition to buy natural foods without additives (Health) and 353 

Self-fulfilment as purchase motive all represented variables actively predicting women membership 354 

of the meat lover’s cluster. 355 

In men (Figure 8), higher age, the importance given to Product information while shopping, interest 356 

in Natural Products, eating styles influenced by weight control (Restrained eating) and in responses 357 

to anxiety and stress (Emotional eating), as well as a higher Food Neophobia level all predicted the 358 

membership of the cluster of the SLk. Meat lover membership was predicted by relatively higher 359 

BMI, familiarity with meat products, interest in Price and Health aspects while shopping, eating in 360 

response to external stimuli (External eating), and the importance assigned to Hedonism as personal 361 

value.  362 

 363 

Discussion 364 

This study investigated factors affecting liking for meat products in a sample representative of Italian 365 

adult meat consumers. In general, all the meat products were rated higher than the neutral score 366 

(“neither like nor dislike”) with the only exception of liver. Meat products considered in this study 367 

were representative of the most common meat-based dishes consumed across the country (D’Evoli et 368 

al., 2009), and the high consumer familiarity with such products accounts for their general high 369 

acceptance (Borgogno et al., 2015). Liver represents a traditional food of past regional cuisine 370 

(Monteleone & Dinnella, 2009), its consumption has regularly decreased in the last decades thus 371 

explaining the relatively lower stated liking observed for this product as compared with other meat 372 
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items. A significant gender effect on stated liking was found with women systematically rating meat 373 

products lower than men with only two exceptions (chicken breasts and baked ham were scored 374 

higher by women). These results are in line with the already documented differences in meat 375 

consumption and liking between gender (e.g., Ritzel and Mann, 2021) indicating that men prefer red 376 

and woman white meat (Schmid et al., 2017; Kubberød et al., 2002). The red meat consumption as a 377 

symbol of values related to the masculine identity (Timeo and Suitner, 2018), the women disgust with 378 

blood and the increased empathy for the living animal (Milfont & Sibley, 2016) together with the 379 

higher awareness for health and weight concerns have been advoked as possible explanations for 380 

differences in meat liking between gender. Internal Preference Maps indicated liking patterns 381 

common by gender which can be related to the wide spread of the considered meat products in the 382 

Italian gastronomy.  In the present study, a general negative effect of age on stated liking for meat 383 

was observed. The intake and liking for animal protein-rich food is known to decline with age (Landi 384 

et al., 2019) mainly due to reductions in dental and physical abilities, and changes in living habits 385 

(Holman et al., 2020). The negative effect of aging on liking for meat products may be further 386 

explained by the increased importance of health-related aspects documented in the Italian older age 387 

class (Dinnella et al., 2020; Saba et al., 2019). Moreover, the easier overcoming of the “meat paradox” 388 

(meat-eaters enjoy the taste of meat but dislike the harming of animals that meat production inevitably 389 

involves) by younger age class due to their lower awareness of the animal-meat link (Benningstad 390 

and Kunst, 2020) may represent a further reason for meat liking decreasing with age.  391 

 392 

In general, results from the present study and evidence from literature indicate that gender and the 393 

gender-specific attitudes and motivations play a major role in individual variation of liking for meat 394 

products. To investigate the finer differences in motives underlying individual variation in liking and 395 

consumption of meat, a gender-based analysis was adopted and women and men were independently 396 

grouped in three groups of Slightly likers, Likers and Lovers of meat products.  397 

 398 

Age comparison among groups confirmed the general trend of meat liking decreasing with aging in 399 

men while no differences were observed in women. Familiarity with meat was positively associated 400 

with liking both in women and in men, with Slightly likers that declared the lowest familiarity and 401 

Lovers the highest. Age did not affected familiarity with meat in men while the women aged 30-45 402 

showed the highest familiarity compared to the other classes.  403 

Taken together these data depict a complex interplay between age, liking and familiarity with meat 404 

possibly related to different reasons in men and in women. In women, the increased familiarity 405 

observed in 30-45 y.o. class, despite the stability of liking for meat products across age groups, might 406 
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be related to environmental factors such as children and family caring (Merlino et al., 2018). The 407 

decrease of liking in older men population might be related to the weaken of masculinity stereotype 408 

hypothesized for the older men which might negatively impact on the enjoyment from eating meat 409 

(Ritzel and Mann, 2021) while the attachment to dietary habit might explain the stability in familiarity 410 

with meat (Modlinska and Pisula, 2018). 411 

A positive association was found between stated liking for meat products and BMI, with meat Lovers 412 

showing a higher BMI irrespective to gender. Several evidence from existing data confirm the 413 

positive association of BMI with meat liking and consumption (Mancini et al., 2016) probably due to 414 

high protein and low fibre intakes (Spencer et al., 2003). BMI increased with age both in women and 415 

men remaining within the limits of normal/slight over-weight. Thus, these results further confirmed 416 

the general good health status of the population participating in the study. 417 

Markers of oral responsiveness did not significantly change across meat-liking clusters. Data from 418 

literature are controversial and negative (Cliceri et al. 2018; Robino et al., 2016; Perna et al., 2017) 419 

or null (Spinelli et al., 2020) relationships between PROP responsiveness and meat liking and 420 

consumption have been reported.  The complexity of the dimensions underlying food preference and 421 

choice, together with the multiple confounding factors in studies linking oral responsiveness to food 422 

intake can account for the controversial results on relationships between peripheral sensing system 423 

acuity and meat-eating behaviour and preference (Nolden and Fenney, 2020). 424 

 425 

The adopted gender-based analysis approach allowed for identifying both common and specific 426 

psycho-attitudinal variables affecting meat liking variation in women and men.  427 

Cluster significantly differed for several subscales of FRL questionnaire. The cluster of meat Lovers 428 

shared higher Enjoyment from shopping and importance given to Price, irrespective to gender. 429 

According to Verbeke & Vackier (2004), enjoyment associated to food shopping can be considered 430 

as integral part of the mere pleasure experience of eating meat reported as salient consumption 431 

decision motive by daily meat consumers. Price is an important extrinsic quality cue affecting 432 

consumers' purchasing decisions with a positive effect on expected quality (Lagerkvist, 2013; 433 

Merlino et al., 2018; Simon, et al., 2013). In the present study, women and men meat Lovers also 434 

share Novelty as a food quality aspect meaning that they enjoy trying never tasted food and food from 435 

different cultures. The importance given to food preparation both in terms of space and time (Interest 436 

in cooking) and in terms of recipe refinement (Looking for new ways) characterize women and men 437 

meat Lovers possibly as further aspects related to the general enjoyment of the eating experience. The 438 

higher value assigned to the Self-fulfilment in food preparation can be interpreted as an additional 439 

element related to the relevance given to the eating experience by meat Lovers. Meat liking in women 440 
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is also associated with increased importance assigned to Advertising, Shopping list and Convenience. 441 

This may be also linked to the significant gender inequality affecting the Italian population, in which 442 

most aspects related to food purchase and meal preparation are still women responsibility (Dinnella 443 

et al., 2020; Maugeri et al. 2019). The important role of food preparation and eating experience 444 

possibly induced women meat Lovers and Likers to trust advertising as additional quality cues to 445 

select the best food option for the family needs. In addition, the careful planning of food purchase 446 

and the relevance of convenience can be seen as useful aids for proper meal preparation despite time 447 

constrains. Meat liking in men showed a negative association with the importance assigned to organic 448 

production as food quality aspect, in agreement with the lower value attributed to organic products 449 

by regular, highly involved meat consumers reported in previous studies (Reicks et al. 2011; 450 

Borgogno et al., 2015). 451 

Attitudes toward health and taste significantly changed according to liking for meat products. General 452 

health interest was negatively associated with stated liking for meat both in women and men 453 

respondents possibly related to the reduction of meat consumption and preference due to concerns 454 

about the negative health outcomes of meat intake (Kayser, Nitzko, and Spiller, 2013; Bouvard et al., 455 

2015). The importance assigned to Food as a Reward domain by subjects with higher liking for meat 456 

products possibly associates with the general pleasure dimension of eating meat characterizing these 457 

groups according to results from FRL questionnaire. The Interest in Natural products (free from 458 

additives and artificial flavours, low processing, vegetable intake and organic production) seems to 459 

further underline the role played by food healthiness and safety concerns as hindrance for meat 460 

appreciation in men only. The higher importance assigned to Craving for Sweet food by women meat 461 

Lovers is aligned with the general frame of negative association of meat liking with health-related 462 

food issues since the stronger is craving for sweet foods, the weaker is the positive attitudes towards 463 

health (Saba et al., 2019).  464 

Responses to DEBQ showed differences in eating styles among clusters. A high meat liking was 465 

positively associated with eating in response to food-related stimuli, regardless of the internal state 466 

of hunger or satiety (External eating) both in women and in men, in agreement with data on positive 467 

association between external eating and meat consumption (Keller and Siegrist, 2015). The pleasure 468 

of eating per se, with meat as integral part of a rewarding meals, which characterize both men and 469 

women meat Lovers may account for higher intakes irrespective of the internal needs. Women meat 470 

Lovers also reported a higher food intake in response to negative emotions and stress (Emotional 471 

eating) in agreement with the frequently observed co-occurrence of external and emotional eating 472 

(De Cock et al., 2016). In men, instead, worries on weight gain (Restrained eating) was reported by 473 
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men Slight Likers in agreement with the higher age and food health related concerns which 474 

characterize this subject group. 475 

Food neophobia, defined as the reluctance to try novel food, showed a clear negative relationship 476 

with stated liking for meat both in women and in men. Recent data on a large population sample 477 

showed a significant detrimental effect of food neophobia on acceptance of commonplace foods and 478 

suggest that overall neophobic individuals like and enjoy food less than people with a lower food 479 

neophobia level (Jaeger et al., 2017, Laureati et al., 2018). In addition, food neophobia was related to 480 

the mental predisposition to disgust elicited, among others, by the animal origin and appearance cues 481 

(such as disgust with blood and raw meat) that may lead to the avoidance of meat (Tuorila and 482 

Hartmann, 2020). This negative relationship between food neophobia and meat liking well relates 483 

also with the negative association observed in this study between novelty as a food quality aspect and 484 

meat liking.  485 

Values that people found important for their life were assessed trough PVQ and were significantly 486 

different according to stated liking for meat. Meat Lovers considered both the preservation and 487 

enhancement of the welfare of close people (Benevolence) and pleasure gratification for him/herself 488 

(Hedonism) important values for their life. It is possible to hypothesize that the importance assigned 489 

to both values is related to the significance of food and eating as pleasant and rewarding experience 490 

for themselves as well as a sign of care and affection for close people.  491 

 492 

The straight comparison between the two extreme groups of Slightly Likers and Lovers allowed for 493 

identifying similarities and differences between women and men in main factors predicting the cluster 494 

membership. The high familiarity with meat products and the importance assigned to “health” (in 495 

terms of lack of preservatives and additives) as FRL subscale in the quality aspect domain are 496 

common predictors of the Lover membership, while food neophobia predicts the membership to the 497 

Slightly Liker clusters.  The enjoyment in food purchase and the self-fulfilment in food preparation 498 

are predictors of the membership to Lover cluster for women only, which could be related to the 499 

traditional value of food as important family caring aspect for women belonging to this group, while 500 

the importance assigned to freshness, including the commitment in fresh food preparation 501 

characterizes Slightly liker women. The increased BMI, the careful selection of food based on price 502 

criteria, aspects related to the pleasure of eating per se and personal values related to the gratification 503 

of himself, are predictors of the membership the Lover cluster for men. Aging, the importance of food 504 

composition and nutritional value, including its naturality, together with a restrained eating style and 505 

the comforting use of the food to deal with stress and negative emotions characterize Slightly liker 506 

men.   507 
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Taken together the information from the present study would help the development of meat 508 

alternatives optimized for different consumer groups. Alternatives for people strongly attached to 509 

meat consumption should meet expectations for rewarding eating experiences, including food 510 

shopping and preparation. Price and novelty do not represent a barrier to meat alternative 511 

consumption in this subject group. Standing the substantial gender inequality in home and family 512 

care, meat alternatives for women meat lovers should also meet family needs and time constrains. On 513 

the other hand, the transition to novel and more sustainable food is hindered by high neophobia level 514 

in people characterized by reduced meat liking and consumption. Special care is needed in meat 515 

alternatives development for this consumer group, effort should be devoted to balance the novelty of 516 

alternative composition with familiar and reinsuring formulation context. Moreover, meat alternative 517 

acceptance by people less attached to meat consumption could take advantage from information on 518 

their naturalness and positive health related outcomes. These latter aspects being particularly relevant 519 

for the older men population. 520 

 521 

Conclusions 522 

The present investigation on a large population of healthy Italian meat consumers allowed to explore 523 

the importance of factors from several dimensions on stated liking for meat products. Demographic 524 

aspects, such as gender and age, were confirmed as key factors in meat product appreciation. 525 

Conversely, variables describing individual differences in oral responsiveness to sensory stimuli were 526 

ineffective to describe variation in stated liking for meat products thus suggesting a weak causal 527 

relationship between the pure sensory perception and preference and intake of such as familiar food. 528 

The investigation of attitudinal and psychological traits independently by gender allowed the 529 

identification of differences and similarities in motives underlying individual variation in liking for 530 

meat products. Both common and gender specific barriers and facilitators for meat appreciation were 531 

identified that would represent valuable information for the development of personalized strategy to 532 

help the transition toward more sustainable diet style in meat consumers.  533 
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Figure captions 762 

Fig. 1. Score (A) and correlation loading (B) plots for F1 and F2 of Internal Preference Mapping on 763 

liking ratings for 19 meat products in women. 764 

 765 

Fig. 2. Score (A) and correlation loading (B) plots for F1 and F2 of Internal Preference Mapping on 766 

liking ratings for 19 meat products in men. 767 

 768 

Fig. 3. Mean score of FRL questionnaire subscales (ws: ways of shopping; qa: quality aspects; cw: 769 

cooking ways; pm: purchasing motives) significantly differing across clusters (SLk: Slightly Likers; 770 

Lk: Likers; Lv: Lovers) in women and men. Different letters indicate significant differences (p≤0.05). 771 

 772 

Fig. 4. Mean score of HTAS questionnaire subscales (GHI: general health interest, NP: interest in 773 

natural products, RF: food as a reward; CS: craving for sweet foods) significantly differing across 774 

clusters (SLk: Slightly Likers; Lk: Likers; Lv: Lovers) in women and men. Different letters indicate 775 

significant differences (p≤0.05). 776 

 777 

Fig. 5. Mean score of DEBQ subscales significantly differing across clusters (SLk: Slightly Likers; 778 

Lk: Likers; Lv: Lovers) in women and men. Different letters indicate significant differences (p≤0.05). 779 

 780 

Fig. 6. Mean score of PVQ subscales and FN questionnaire significantly differing across clusters 781 

(SLk: Slightly Likers; Lk: Likers; Lv: Lovers) in women and men. Different letters indicate 782 

significant differences (p≤0.05). 783 

 784 

Fig. 7. Standardized regression coefficients from logit for women: factors driving the memberships 785 

to the cluster of Slightly likers (SLk) or Lovers (Lv). Model was computed coding Lv=0 and SLk=1; 786 

variables with negative regression coefficient positively associate with the Lv membership while 787 

variable with positive regression coefficient positively associate with the SLK membership. 788 

* Indicates P≤0.05 789 

 790 

Fig. 8. Standardized regression coefficients from logit for men: factors driving the memberships to 791 

the cluster of Slightly likers (SLk) or Lovers (Lv). Model was computed coding Lv=0 and SLk=1; 792 

variables with negative regression coefficient positively associate with the Lv membership while 793 

variable with positive regression coefficient positively associate with the SLk membership. 794 

* Indicates P≤0.05 795 
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Figure 1. Score (A) and correlation loading (B) plots for F1 and F2 of Internal Preference Mapping on liking ratings for 19 
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Figure 2. Score (A) and correlation loading (B) plots for F1 and F2 of Internal Preference Mapping on liking ratings for 19 
meat products in men.
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Figure 3. Mean score of FRL questionnaire subscales (ws: ways of shopping; qa: quality aspects; cw: cooking ways; pm: 
purchasing motives) significantly differing across clusters (SLk: Slightly Likers; Lk: Likers; Lv: Lovers) in women and men. 
Different letters indicate significant differences (p≤0.05). 
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Figure 4. Mean score of HTAS questionnaire subscales (GHI: general health interest, NP: interest in natural products, RF: 
food as a reward; CS: craving for sweet foods) significantly differing across clusters (SLk: Slightly Likers; Lk: Likers; Lv: Lovers) 
in women and men. Different letters indicate significant differences (p≤0.05). 
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Figure 5. Mean score of DEBQ subscales significantly differing across clusters (SLk: Slightly Likers; Lk: Likers; Lv: Lovers) in 
women and men. Different leZers indicate significant differences (p≤0.05). 

1 2 3 4 5

Emotional Eating

External eating

Score

Women
SLk Lk Lv

b

a

b

c

a

b

a

1 2 3 4 5

Restrained Eating

External eating

Score

Men
SLk Lk Lv

a

a

c

b

a

b



1 2 3 4 5 6 7

Hedonism

Benevolence

score

Women
SLk Lk Lv

10 20 30 40 50 60 70

FN

score

1 2 3 4 5 6 7

Hedonism

Benevolence

score

Men
SLk Lk Lv

10 20 30 40 50 60 70

FN

score

Figure 6. Mean score of PVQ subscales and FN ques]onnaire significantly differing across clusters (SLk: Slightly Likers; Lk: 
Likers; Lv: Lovers) in women and men. Different leZers indicate significant differences (p≤0.05). 

a a

bb

bb

aa

b b

cc

a a

b b

c c



A
ge

 C
la

ss

B
M

I

FP
D

PR
O

P

w
s-

In
fo

rm
at

io
n

w
s-

A
dv

er
tis

in
g

w
s-

En
jo

ye
m

en
t S

ho
pp

in
g

w
s-

Sp
ec

ia
lty

 S
ho

p

w
s-

Pr
ic

e

w
s-

Sh
op

pi
ng

 li
st

qa
-H

ea
lth

qa
-N

ov
el

ty

qa
-O

rg
an

ic
 p

ro
du

ct
s

qa
-F

re
sh

ne
ss

cw
-In

te
re

st
 in

 c
oo

ki
ng

cw
-N

ew
 w

ay
s

cw
-C

on
ve

ni
en

ce

cw
-W

om
en

 ta
sk

pm
-S

el
f-

fu
lfi

llm
en

t

G
H

I

LP
I

N
P

C
S

R
F

R
es

tra
in

ed
 e

at
in

g

Em
ot

io
na

l E
at

in
g

Ex
te

rn
al

 st
im

ul
i

A
ch

ie
ve

m
en

t

H
ed

on
is

m

B
en

ev
ol

en
ce

SP

SR

FN

-1.5

-1

-0.5

0

0.5

1

1.5

St
an

da
rd

iz
ed

 c
oe

ff
ic

ie
nt

s

Women

Fa
m

ili
ar

ity

*

*

*

*

Figure 7. Standardized regression coefficients from logit for women: factors driving the memberships to the cluster of Slightly likers (SLk) or Lovers (Lv). 
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positive regression coefficient positively associate with the SLK membership.
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Figure 8. Standardized regression coefficients from logit for men: factors driving the memberships to the cluster of Slightly likers (SLk) or Lovers (Lv). Model 
was computed coding Lv=0 and SLk=1; variables with negative regression coefficient positively associate with the Lv membership while variable with 
positive regression coefficient positively associate with the SLk membership.
* Indicates p≤0.05



 

Table 1. Participant characterization: sociodemographic characteristics, self-reported 

health status and body mass index (BMI). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1Classification according to World Health Organization (WHO). 

 Women  

(n=1383) 
Men  

(n=1001) 
Total  

(n=2384) 

 % % % 

Gender 58.01 41.99 100 

Age class    

C1:18-30 37.74 40.16 38.76 

C2: 31-45 28.63 26.87 27.89 

C3: 46-60 33.62 32.97 33.35 

Food allergies    

Yes 8.39 6.01 7.39 

Food intolerances    

Yes  11.36 5.71 8.99 

Chronic Diseases    

Yes  12.73 15.02 13.69 

Health state     

1 Good 83.07 82.51 82.82 

2 Fairly good 16.28 16.98 16.55 

3 Bad 0.65 0.50 0.63 

BMI (kg/m2) 1    

Underweight (<18.50) 6.30 1.00 4.08 

Normal range (18.50–24.99) 70.91 55.21 64.33 

Overweight (25.00–29.99) 16.28 34.97 24.12 

Obese (≥30.00) 6.51 8.82 7.48 
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Table 2. Effects of gender, age and their interactions on stated liking for meat products (mean, F 

and p values). Significant effects are emboldened. 

Different letters by raw indicate significantly different values (p≤0.05) in gender or age classes.  

 Gender Age class Gender*Age 

 Mean Liking F p Mean Liking 

 

F p F p 

 M W   C1 C2 C3     

Kebab 6.32a 5.86 b 23.25 < 0.0001 6.43a 6.26a 5.58b 31.37 < 0.0001 1.61 0.199 

Hamburger 6.86a 6.57 b 13.36 0.000 7.45a 6.90b 5.79c 162.38 < 0.0001 1.99 0.137 

Lamb chop 6.99a 6.05 b 89.27 < 0.0001 6.46 6.62 6.49 0.95 0.386 1.26 0.284 

Pork chop 7.23a 6.72 b 48.53 < 0.0001 7.16 a 6.95b 6.82b 8.47 0.000 1.67 0.189 

Veal chop 7.29a 6.91 b 29.77 < 0.0001 7.17a 7.20a 6.95b 4.95 0.007 2.32 0.098 

Beef steak 7.75a 7.28 b 53.65 < 0.0001 7.62a 7.56a 7.33b 8.27 0.000 2.57 0.077 

Beef carpaccio 7.16a 6.72 b 28.28 < 0.0001 7.07a 7.02a 6.72b 7.02 0.001 3.33 0.036 

Bresaola 7.55 7.61 0.63 0.428 7.56 7.69 7.50 2.07 0.126 2.32 0.098 

Grilled veal  7.44a 7.12 b 21.85 < 0.0001 7.46a 7.37a 7.01b 16.89 < 0.0001 0.14 0.867 

Breaded meat 7.63 7.71 1.63 0.201 7.93a 7.68b 7.40c 25.02 < 0.0001 3.40 0.033 

Chicken breast 7.14b 7.23a 5.52 0.019 7.45a 7.24b 6.94c 24.43 < 0.0001 1.10 0.333 

Sausage 7.59 a 7.08 b 51.84 < 0.0001 7.43a 7.46a 7.12b 9.47 < 0.0001 0.41 0.666 

Liver 5.39a 4.56b 47.99 < 0.0001 4.76b 4.89b 5.28a 7.44 0.001 6.00 0.003 

Mortadella 7.16a 6.93b 7.92 0.005 6.97 7.19 6.98 2.99 0.050 0.93 0.396 

Parma ham 8.03 7.95 1.98 0.159 7.84b 8.17a 7.96b 10.47 < 0.0001 0.33 0.715 

Bacon 7.16a 6.51b 71.54 < 0.0001 6.98a 6.92a 6.60b 9.66 < 0.0001 2.55 0.079 

Spicy salami 6.74a 5.63b 131.55 < 0.0001 6.15ab 6.37a 6.03b 4.01 0.018 1.83 0.160 

Baked ham 6.99b 7.19a 8.42 0.004 7.23a 7.22a 6.79b 20.30 < 0.0001 0.19 0.829 

Salami 7.49a 7.09b 29.22 < 0.0001 7.23ab 7.42a 7.15b 4.32 0.013 0.25 0.782 



Table 3. Descriptive statistics of liking data of women, men and derived clusters based on limits of 

percentile distributions. 

 

 

 

  

 Women Men 

 Total Slightly Likers Likers  Lovers Total Slightly Likers Likers Lovers 

Observations n 1380 349 689 342 998 259 499 240 

Minimum 1.00 1.00 6.18 7.53 1.26 1.26 6.71 7.83 

Maximum 9.00 6.17 7.53 9.00 9.00 6.68 7.79 9.00 

1st Quartile 6.17 5.00 6.63 7.73 6.68 5.68 7.00 8.00 

3rd Quartile 7.53 5.89 7.21 8.32 7.79 6.47 7.53 8.42 

Median 6.89 5.58 6.94 7.95 7.26 6.22 7.28 8.16 

Mean 6.78 5.30 6.91 8.04 7.15 5.93 7.27 8.22 



Table 4. Effect of age class (C1, C2 and C3), cluster (Slightly likers, Likers and Lovers) and their 

interactions on Body Mass Index (BMI) and on familiarity score (mean and p-values).  

Significant effects are emboldened. 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

Different letters by column indicate significantly different values (p≤0.05) 

 Women Men 

 mean p-values mean p-values 

BMI     

Age class     

C1 22.01c  23.57c  

C2 22.92b  25.56b  

C3 24.62a <0.0001 26.48a <0.0001 

Cluster     

Slightly Likers 22.50b  24.55b  

Likers 22.99b  25.06b  

Lovers 24.05a <0.0001 25.99a <0.001 

Age*Cluster  0.064  0.579 

Familiarity score 

(range 19-95) 

    

Age     

C1 73.21b  75.79  

C2 75.59a  75.88  

C3 73.76b 0.000 75.33 0.570 

Cluster     

Slightly Likers 68.66c  71.49c  

Likers 75.02b  76.59b  

Lovers 78.88a <0.0001 78.82a <0.0001 

Age*Cluster  0.756  0.570 
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