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Abstract: The study aimed to identify predictors of the intention to eat less meat and more plant-based
foods, including attitudes towards eating meat, habitual meat eating, subjective norms, and self-
identity. A cross-sectional study using CAWI (Computer-Assisted Web Interview) was conducted in a
group of 1003 Polish adults in 2023. To measure the predictor variables, the following tools were used:
Beliefs and Eating Habits Questionnaire (KomPAN), Meat Attachment Questionnaire (MAQ), and
scales to measure subjective norms and self-identity. Logistic regression analysis was used to verify
associations between independent variables, and the intentions to eat more plant-based food and
less meat next year were treated as dependent variables. More respondents were willing to increase
their consumption of plant-based foods rather than reduce their meat consumption. The intention
to consume less meat and more plant foods was more prevalent among women, older people (only
intention to reduce meat consumption), and better-educated people (only intention to increase plant
food consumption). Habitual frequency of eating plant foods, negative feelings about meat, and
environmentally oriented identities had a stimulating effect on the intention to eat more plant foods
and less meat, while experiencing pleasure in eating meat had a limiting effect on the intention to
eat more plant foods and less meat. In addition, the habitual frequency of meat consumption and
subjective norms reduced the likelihood of eating less meat, while no predictive effect was observed
for the intention to eat more plant foods. In conclusion, educational and promotional activities
to raise awareness of the link between food consumption and the environment can have a strong
impact on eating less meat and more plant-based food, even among those strongly accustomed to
meat consumption.

Keywords: food intake; adults; a cross-sectional study

1. Introduction

Dietary guidelines recommend reducing meat intake, pointing in particular to the
need to limit red and processed meat intake [1], and advocate for a plant-based diet with
whole grains, vegetables, fruit, legumes, nuts, and unsaturated oils [2]. However, a shift
from animal-based to plant-based foods is a challenge for humans for several reasons,
mainly related to the special place of meat in the culture of many countries, including
Poland [3–5].

Previous studies indicate that reducing meat intake is strongly associated with mo-
tives related to health [6,7] and sustainability, including respect for animal welfare [8,9].
Health consciousness and perceptions of the environmental impact of meat substitutes
are also predictors of meat substitute consumption [10–12]. Moreover, recent findings
indicated that consumers oriented towards health and naturalness were more willing
than others to reduce their meat consumption and adopt a plant-based diet. In contrast,
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attachment to cultural traditions, especially in Western countries, makes it difficult to
reduce meat consumption [3,4,13]. Previous research on the declarative importance of
health, environmental, and traditional motives in determining meat consumption confirms
their importance but also highlights differences stemming from the cultural background.
However, few studies have considered identity concerning health, the environment, and
tradition and have not related it to meat choice [14].

The importance of health, sustainability, and tradition can differentiate beliefs about
food, including meat and plant-based food. In line with some previous research, a plant-
based diet is seen as inconvenient because of the difficulty of preparing meals, as it requires
a lot of time, skill, expensive ingredients, etc. [12,15–19]. Moreover, according to another
study, it is not easy to find available options for meatless meals [20]. Some studies com-
paring the acceptance of both types of food show that plant-based food is less preferred
than food of animal origin due to certain sensory characteristics, including taste [21–24].
Perceptions of plant-based foods may reflect the social context, including stereotypes as-
sociated with such foods, e.g., the belief that a diet based on plant-based foods reduces
physical performance because it is deficient in essential components necessary for the body
to function normally, which is linked to the belief that such a diet is unsuitable for men [25].

Meat is firmly rooted in human food traditions [3,4,26]. Tradition favours its con-
sumption on festive occasions, but nowadays meat consumption has also become a highly
habitual behaviour [27]. Thus, meat plays an important role in the diet of many people [28].
For a substantial number of consumers, meat is synonymous with wealth and a whole-
some diet [29]. Except for some religions, meat consumption is perceived as a normal
and evolutionarily natural [29]. In Poland, meat consumption is also strongly rooted in
tradition [5], and the preparation of meat meals is perceived as convenient, similarly to
other countries [30,31]. In the past, meat consumption was associated with typical mas-
culine attributes [32–34]. Today, the link between masculinity and meat consumption is
increasingly being questioned due to alternative images of masculinity [35]. According to
Rees and colleagues [27], meat consumption is largely driven by non-reflective and auto-
matic processes influenced by situational contexts, limiting the importance of conscious
cognitive processes when making consumption decisions. Beliefs about meat based on
knowledge of its health benefits and one’s own experiences may determine its consumption
in different ways. Indeed, research shows that some people believe that meat consumption
is unhealthy [18], but others see meat as healthy [36]. There is a strong relationship between
meat consumption, the perception of taste [31], and the expectation of pleasure after eating
it [29]. People who are strongly attached to meat consumption are less likely to change
their dietary habits [29,37,38]. Indeed, habits and routines in eating meat constitute some
of the main barriers to reducing meat consumption [39]. The fact that meat is perceived as
more enjoyable than plant-based food [8,40] makes it difficult to shift from a meat-based
diet to a more plant-based one.

Reluctance to change, and the difficulties associated with it, can be linked to the
expectations of others, as eating is a social situation. Many studies to date have shown
that subjective norms significantly condition eating behaviour [41,42]. Normative eating
behaviours, such as the perceived appropriateness of food in a situational context, appear
important for food acceptance [43,44] and affect food choices [45]. Thus, the widespread
belief that eating meat is a social norm and is evolutionarily natural [29] will encourage
meat eating rather than reducing its consumption. Thus, if a person knows what other
people think, feel, or do when it comes to eating meat, then when a person is observed or is
aware of normative expectations, they will adjust their attitude and behavior to conform
to the existing social norm [46]. The importance of subjective norms in conditioning
people to eat meat can be further reinforced by existing stereotypes, as they can be used
to create a certain impression on others [25]. For example, a study in Italy found that
women prefer omnivorous men and perceive them as more attractive than men who
follow a plant-based diet [47]. However, the results of studies on the impact of subjective
norms on consumers’ intention to eat meat and plant-based food are inconclusive. Some
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studies report that there is no such relationship [48], while others confirm that such a link
exists [14,49,50]. Since Polish cuisine is traditionally heavily based on meat, vegans and
vegetarians often experience a lack of acceptance of their diet from family and friends, and
they face unpleasant situations because of the diet [25]. Further research should, therefore,
include subjective norms alongside other variables to better understand their importance
in determining the eating of animal and plant-based foods, but also the transition to a more
plant-based diet.

According to the theory of planned behavior (TPB), attitudes toward behavior and
subjective norms are factors that explain behavioral intention well [51], which has also been
confirmed for meat-eating [52]. It has been suggested that eating habits are a construct that
should be added to the TPB to predict food choices and dietary behaviors [53,54] because it
is a good predictor of intention to eat certain types of food (i.e., eggs, fish). Nonetheless,
the importance of habitual eating in predicting intentions to eat meat cannot be considered
unequivocal [42,52]. At the same time, eating habits can weaken the effects of both attitudes
and subjective norms [54], prompting the simultaneous inclusion of these factors in studies.
Identity as a behavioral motivator is also linked to meat consumption [55]. All of these
factors have a proven role in conditioning meat consumption, although they have rarely
been considered simultaneously in studies. In addition, the importance of intentions to eat
more plant-based foods has not been studied. Instead, it can be assumed that both attitudes
toward meat eating, habitual meat eating, and subjective norms regarding meat eating
may also determine a relationship with intentions to eat more plant-based foods. Thus, the
study aimed to identify predictors of intention to eat less meat and more plant-based foods
by looking into attitudes towards eating meat, habitual meat eating, subjective norms, and
self-identity. The findings of this study contribute to and extend the understanding of the
consumers’ intentions to change meat and plant food consumption behaviors.

2. Materials and Methods
2.1. Study Design and Sample Collection

A cross-sectional survey was conducted between June and September 2023 following
the ESOMAR (European Society for Opinion and Marketing Research) code of conduct
using the CAWI (Computer-Assisted Web Interview) technique. Data confidentiality, as well
as anonymity, was assured. Moreover, the study was approved by the Ethics Committee
of the Warsaw University of Life Sciences, in Poland (Resolution No. 8/RKE//2023/U,
20 April 2023). It was conducted in agreement with the guidelines of the Declaration of
Helsinki. The following inclusion criteria were taken into account: gender (women and
men), age (18 years and older), eating meat at least once a week, and providing informed
consent to participate. The exclusion criteria were: age under 18, eating meat less than once
a week, and lack of informed consent to participate. The study sample included 1003 Polish
adults from all regions of the country. The study sample was recruited by a professional
research agency. The selection criteria of the sample considered the representativeness of
the Polish population due to the province and the quota character by gender, education,
and place of residence.

2.2. Dietary Data

The frequency of consumption of the selected food groups was assessed with the
Beliefs and Eating Habits Questionnaire (KomPAN) [56], which was validated in Polish
adults [57]. The participants reported the habitual frequency of eating six groups of food:
cold cuts and sausages, red meat (pork, beef, veal, lamb, game), white meat (chicken,
turkey, rabbit), legumes (beans, peas, soybeans, lentils), vegetables, and fruit in the 3
months preceding the survey using one of the answers: 1—less than once a month or never;
2—1–3 times a month; 3—once a week; 4—a few times a week; 5—once a day; and 6—a
few times a day. During the data analysis, the answers were converted to reflect the daily
frequency of intake, ranging from 0—less than once a month or never; 0.06—1–3 times a
month; 0.14—once a week; 0.5—a few times a week; 1—once a day; and 2—a few times
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a day [58]. The habitual intake of food products was calculated for plant- and animal-
based food separately by summing the daily frequencies of intake of groups belonging to
those categories.

Besides the questions on consumption frequency, respondents declared the intention
to eat more plant-based food and less meat next year. The questions were as follows: “Do
you intend to eat more plant-based food next year?” (yes/no) and “Do you intend to eat
less meat next year?” (yes/no).

2.3. Other Variables
2.3.1. Subjective Norm

Normative beliefs about eating less meat were measured for one group: namely “the
significant others”. Respondents indicated whether their “significant others” think that
they should eat less meat. Scores were rated on a five-point scale ranging from 1 (totally
disagree) to 5 (totally agree). Respondents were then asked to what extent they were
motivated to comply with the expectations of “the significant others”. Scores were rated
on a five-point scale ranging from 1 (totally not) to 5 (very much). Subjective norms were
computed by summing the scores of the normative belief and the corresponding motivation
to comply. Scores for the subjective norms were in the range of 2 to 10.

2.3.2. Attitudes towards Meat Consumption

The attitude towards eating meat was measured using seven statements from the Meat
Attachment Questionnaire (MAQ) developed by [37] and two statements relating to the
fondness of eating meat linked to its cultural meaning [59]. Based on these statements three
scales were computed to measure the attitude toward meat:

1. Hedonism scale (A: Hedonism). The scale includes three statements: To eat meat is
one of the good pleasures in life; I love meals with meat; A good steak is without
comparison. Scores were rated on a five-point scale ranging from 1 (totally disagree) to
5 (totally agree). Cronbach’s alpha of this scale was 0.87. The mean score for hedonic
attitude was computed. The higher the score, the greater the pleasure of eating meat.

2. Negative feelings scale (A: Negative feelings). The scale includes three statements:
Eating meat is disrespectful towards life and the environment; Meat reminds me of
diseases; and By eating meat I’m reminded of the death and suffering of animals.
Scores were rated on a five-point scale ranging from 1 (totally disagree) to 5 (totally
agree). Cronbach’s alpha of this scale was 0.81. The higher the score, the more negative
emotions accompany meat consumption.

3. Beliefs about eating meat (A: Beliefs about eating meat). The scale includes three
statements: Eating meat is a natural and indisputable practice; It is hard to imagine
any celebration without meat dishes; Meat is an integral part of the diet of Poles
resulting from tradition. Scores were rated on a five-point scale ranging from 1 (totally
disagree) to 5 (totally agree). Cronbach’s alpha of this scale was 0.77. The higher the
score, the more meat consumption is considered to be a part of the culture.

2.3.3. Self-Identity

In line with both self-labeling self-identity theory and the symbolic interactionism
approach, we used self-descriptors to measure self-identity [60]. Respondents rated them-
selves in terms of the importance they attribute to three values, namely health, environment,
and tradition, by responding to two statements: I consider myself to be: a person who cares
about health (health identity); a person who values tradition (traditional identity); a per-
son who is oriented towards the environment and its protection (environmental identity).
Scores were rated on a five-point scale ranging from 1 (totally disagree) to 5 (totally agree).

2.3.4. Sociodemographic Variables

Questions on socio-demographic characteristics considered: age (in years), place of
residence, education, and self-reported financial situation.
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2.4. Statistical Analysis

Descriptive statistics were used to present the sociodemographic characteristics of
the study sample. Data were presented as a sample percentage (%) for categorical data or
mean and standard deviation (SD) for continuous data. The normality of the distribution of
continuous variables was assessed with the normality Kolmogorov–Smirnov test, Lilliefors
test, and normal probability plot. The independence Chi-square test and the Student’s t-test
were used to determine if there were differences between subgroups. The level of statistical
significance was set to p < 0.05. The strength and direction between the two variables were
measured with Pearson correlation coefficient (r).

Logistic regression analysis was used to verify associations between habits (frequency
of eating meat-based food, frequency of eating plant-based food), subjective norms, attitude
towards meat (hedonic score, negative feelings, beliefs about eating meat), self-identity
(independent variables), and the intentions to eat more plant-based food and less meat next
year (dependent variables). Odds ratios (OR) represented the probability of belonging to
a group declaring a change in consumption, i.e., eating more plant-based food (Model 1)
and less meat and meat products next year (Model 2). The reference groups (OR = 1.00)
were those who did not declare any change. Wald’s test was used to assess the significance
of ORs.

The statistical analysis was carried out using IBM SPSS Statistics for Windows, version
29.0 (IBM Corp, Armonk, NY, USA).

3. Results
3.1. Description of the Study Sample

Table 1 presents the sociodemographic characteristics of the study sample. The sample
consisted of 1003 adults, with 51.8% of women. The participants were aged 18–83 years;
the mean age was 45.4 years (standard deviation—15.5).

Table 1. Intentions to eat more plant food and less meat next year according to sociodemographic
characteristics (N = 1003).

Socio-Demographic Characteristics
Total

Sample
% (N) *

Intentions to Eat
More Plant Food (P) ** Less Meat (M) ***

Yes
% (N)

No
% (N)

Yes
% (N)

No
% (N)

Total sample 100.0 (1003) 60.4 (606) 39.6 (397) 42.1 (422) 57.9 (581)

Gender; p < 0.001 (P) **; p < 0.001 (M) ***

Male 48.2 (482) 52.6 (254) 47.4 (229) 35.4 (171) 64.6 (312)
Female 51.8 (520) 67.7 (352) 32.3 (168) 48.3 (251) 51.7 (269)

Age (years); p = 0.010 (M)

18–24 10.4 (104) 57.7 (60) 42.3 (44) 27.9 (29) 72.1 (75)
25–34 19.2 (193) 63.7 (123) 36.3 (70) 42.5 (82) 57.5 (111)
35–44 20.4 (205) 64.4 (132) 35.6 (73) 40.5 (83) 59.5 (122)
45–54 16.2 (162) 56.8 (92) 43.2 (70) 39.5 (64) 60.5 (98)
55–64 22.0 (221) 59.3 (131) 40.7 (90) 49.3 (109) 50.7 (112)

65 and above 11.8 (118) 57.6 (68) 42.4 (50) 46.6 (55) 53.4 (63)

Education; p = 0.016 (P)

Primary 10.0 (100) 54.0 (54) 46.0 (46) 37.0 (37) 63.0 (63)
Vocational 17.9 (180) 52.2 (94) 47.8 (86) 36.7 (66) 63.3 (114)
Secondary 40.2 (403) 61.8 (249) 38.2 (154) 41.2 (166) 58.8 (237)

Higher 31.9 (320) 65.3 (209) 34.7 (111) 47.8 (153) 52.2 (167)
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Table 1. Cont.

Socio-Demographic Characteristics
Total

Sample
% (N) *

Intentions to Eat
More Plant Food (P) ** Less Meat (M) ***

Yes
% (N)

No
% (N)

Yes
% (N)

No
% (N)

Place of residence

A village 37.6 (377) 60.5 (228) 39.5 (149) 40.1 (151) 59.9 (226)
A town with less than 20,000 inhabitants 13.9 (139) 63.3 (88) 36.7 (51) 43.2 (60) 56.8 (79)

A city with 20,000–100,000 inhabitants 18.6 (187) 59.9 (112) 40.1 (75) 45.5 (85) 54.5 (102)
A town with 100,001–200,000 inhabitants 10.4 (104) 57.7 (60) 42.3 (44) 38.5 (40) 61.5 (64)
A city with 200,001–500,000 inhabitants 9.3 (93) 57.0 (53) 43.0 (40) 37.6 (35) 62.4 (58)

A city with over 500,000 inhabitants 10.3 (103) 63.1 (65) 36.9 (38) 49.5 (51) 50.5 (52)

Financial situation

There is enough for everything without
much saving 16.9 (170) 62.4 (106) 37.6 (64) 45.9 (78) 54.1 (92)

We live frugally and we have enough
means for everything 37.6 (377) 58.6 (221) 41.4 (156) 37.9 (143) 62.1 (234)

We live very frugally to save for major
purchases 26.8 (269) 61.3 (165) 38.7 (104) 42.0 (113) 58.0 (156)

There is only enough money for the
cheapest food and clothing 8.8 (88) 61.4 (54) 38.6 (34) 50.0 (44) 50.0 (44)

There is only enough money for the
cheapest food, not enough for clothing 4.1 (41) 58.5 (24) 41.5 (17) 43.9 (18) 56.1 (23)

There is not enough money even for the
cheapest food and clothing 1.3 (13) 76.9 (10) 23.1 (3) 46.2 (6) 53.8 (7)

It’s difficult to say 4.5 (45) 57.8 (26) 42.2 (19) 44.4 (20) 55.6 (25)

* N—number of participants; ** P—significant differences regarding plant food; *** M—significant differences
regarding meat; Chi-square test.

3.2. Intention to Eat More Plant Food and Less Meat Next Year

More respondents reported plans to increase their consumption of plant-based foods
(60.4%) than to decrease their consumption of meat (42.1%) in the following year. More
women than men declared an intention to increase their consumption of plant-based foods
(67.7% and 52.6%, respectively), but also an intention to decrease their meat consump-
tion (48.3% and 35.4%, respectively). The number of people declaring the intention to
reduce their meat consumption increased with age. In contrast, place of residence and
declared financial situation did not differentiate either the intention to increase plant food
consumption or to decrease meat consumption (Table 1).

3.3. Eating Habits, Subjective Norms, Attitudes towards Meat, Self-Identity, and Intentions to Eat
More Plant Food and Less Meat in the Study Sample

The characteristics of variables considered in explaining the intention to eat less meat
and more plant foods are presented in Table 2.

Respondents who declared an intention to eat more plant-based foods in the following
year were characterized by a higher habitual frequency of eating plant-based foods (fruits,
vegetables, legumes) and more negative feelings accompanying meat consumption. In
addition, these individuals perceived themselves as more health-conscious and environ-
mentally oriented compared to those who did not make such declarations. At the same
time, the former group of respondents was characterized by a lower intensity of hedonic
attitudes towards meat and by views indicating lower importance of tradition in condition-
ing meat consumption. The habitual frequency of eating meat products, subjective norms,
and self-perception as a person who values tradition did not differentiate the declarations
related to the consumption of plant-based food in the following year (Table 3).
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Table 2. Habits, subjective norms, attitudes towards meat, and self-identity in the study sample
(N = 1003).

Variables Mean
Value

Standard
Deviation Mode Median Range

Habit (H): Frequency of eating meat food * 1.26 0.86 1.50 1.14 0–6 *
Habit (H): Frequency of eating plant food * 1.95 1.17 1.06 1.56 0.6–6 *

Subjective norm: Normative beliefs ** 3.19 1.04 3 3.00 1–5 **
Subjective norm: Motivation to comply with others ** 2.59 1.21 3 3.00 1–5 **

Subjective norm *** 5.79 1.89 6 6.00 2–10 ***
Attitude towards meat (A): Hedonism ** 3.58 0.98 4 3.67 1–5 **

Attitude towards meat (A): Negative feelings ** 2.32 0.99 1 2.33 1–5 **
Attitude towards meat (A): Beliefs about eating meat ** 3.63 0.90 4 3.67 1–5 **

Self-identity (I): a person who cares about health ** 3.73 0.94 4 4.0 1–5 **
Self-identity (I): a person who values tradition ** 3.67 1.07 4 4.0 1–5 **

Self-identity (I): a person focused on the natural environment ** 3.54 0.98 4 4.0 1–5 **

* the sum of the daily frequency of intake of 3 food groups; ** a 5-point scale ranging from 1 (totally disagree/totally
not) to 5 (totally agree/very much); *** the sum of two 5-point scales ranging from 1 (totally not) to 5 (very much).

Table 3. Intentions to eat more plant food and less meat with regard to eating habits, subjective
norms, attitudes towards meat, and self-identity in the study sample (N = 1003).

Variables

Intentions to Eat

More Plant Food Less Meat

Yes * No * p-Value ** Yes * No * p-Value

Habit (H): frequency of eating meat food 1.23; 0.86 1.30; 0.86 0.198 1.12; 0.79 1.36; 0.89 <0.001
Habit (H): frequency of eating plant food 2.16; 1.20 1.63; 1.06 <0.001 2.14; 1.22 1.81; 1.12 <0.001

Subjective norms 5.74; 1.83 5.86; 1.96 0.337 5.45; 1.81 6.03; 1.91 <0.001
Attitude towards meat (A): Hedonism 3.31; 0.98 3.99; 0.83 <0.001 3.08; 0.94 3.95; 0.84 <0.001

Attitude towards meat (A): Negative feelings 2.58; 0.98 1.91; 0.85 <0.001 2.80; 0.92 1.97; 0.88 <0.001
Attitude towards meat (A): Beliefs about eating meat 3.43; 0.86 3.94; 0.86 <0.001 3.28; 0.86 3.88; 0.84 <0.001

Self-identity (I): a person who cares about health 3.81; 0.91 3.60; 0.97 <0.001 3.77; 0.95 3.69; 0.94 0.178
Self-identity (I): a person who values tradition 3.63; 1.08 3.73; 1.04 0.143 3.54; 1.09 3.76; 1.04 0.002

Self-identity (I): a person focused on the natural
environment 3.72; 0.92 3.27; 1.02 <0.001 3.73; 0.91 3.41; 1.02 <0.001

* mean values and standard deviations in the subgroups identified according to declared intentions to eat more
plant food and less meat; ** significance, Student’s t-test (t).

On the other hand, respondents who intended to consume less meat products were
characterized by a higher frequency of eating plant foods and a lower frequency of eating
meat. In addition, these individuals exhibited a higher intensity of negative emotions asso-
ciated with eating meat and perceived themselves as focused on the natural environment.
Respondents who did not declare plans to reduce meat consumption, on the other hand,
were characterized by higher scores for subjective norms, hedonic attitudes toward meat,
and views indicating the importance of tradition in conditioning meat consumption, as well
as a higher score for traditional identity. Health identity did not differentiate respondents’
intentions to eat less meat in the following year (Table 3).

3.4. Associations between Intentions to Eat More Plant Food and Less Meat and Eating Habits,
Subjective Norms, Attitudes towards Meat, and Self-Identity

Associations between eating habits, subjective norms, attitudes towards meat, self-
identity, frequency of eating plant food and meat food, and intentions to eat less meat and
more plant food are presented in Table 4. The strongest associations (r > 0.4) were found
between intentions to eat less meat and the score for hedonic attitude (negative correlation),
as well as intentions to eat less meat and the score for negative feelings about eating meat
(positive correlation). The latter correlated most strongly positively with intentions to
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eat more plant-based foods (r = 0.327). A positive relationship was found between the
intention to eat more plant foods, as well as less meat and three variables: negative feelings
(0.327 and 0.415, respectively), environmental identity (0.224 and 0.158, respectively), and
habitual frequency of eating plant food (0.221 and 0.140, respectively). In contrast, beliefs
about eating meat being a tradition correlated negatively with both the intention to eat
more plant-based and the intention to eat less meat (Table 4).

Table 4. Associations between frequency of eating and intentions to eat more plant food and less
meat, eating habits, subjective norms, attitudes, and self-identity in the study sample (N = 1003).

Variables

Frequency of Eating Intentions to Eat

Plant Food Meat More Plant Food Less Meat

r ** p-Value r p-Value r p-Value r p-Value

Frequency of eating meat food (H) * 0.272 <0.001 −0.041 0.198 −0.136 <0.001
Frequency of eating plant food (H) * 0.272 <0.001 0.221 <0.001 0.140 <0.001

Subjective norms −0.036 0.252 0.166 <0.001 −0.030 0.337 −0.150 <0.001
Hedonism (A) * −0.078 0.014 0.225 <0.001 −0.338 <0.001 −0.438 <0.001

Negative feelings (A) * 0.036 0.255 −0.090 0.004 0.327 <0.001 0.415 <0.001
Beliefs about eating meat (A) * −0.028 0.383 0.186 <0.001 −0.277 <0.001 −0.332 <0.001

A person who cares about health (I) * 0.227 <0.001 0.009 0.787 0.106 <0.001 0.043 0.178
A person who values tradition (I) * 0.111 <0.001 0.114 <0.001 −0.046 0.143 −0.099 0.002

A person focused on the natural
environment (I) * 0.184 <0.001 −0.024 0.452 0.224 <0.001 0.158 <0.001

* H—habit; A—attitude towards meat; I—identity; ** r—Pearson correlation coefficient.

A weak positive relationship was found between self-perception as a health-conscious,
tradition-valuing, and environmentally oriented person and frequency of plant-based food
consumption. More frequent consumption of meat products correlated positively with
scores for subjective norms, hedonic attitudes toward meat, beliefs about eating meat, and
traditional identity (Table 4).

3.5. Predictors of Eating More Plant Food and Less Meat in the Study Sample

Logistic regression results showing the predictive effect of the variables included in
the study are presented in Table 5. The habitual frequency of plant food consumption and
the environmental identity increased the chances of consuming more plant food in the
following year by about 50%. In contrast, a more positive hedonic attitude toward meat
reduced the chance of consuming more plant-based foods by about 40%.

Table 5. Odds ratios for the intention to eat more plant food and less meat and meat products in the
following year.

Variables
Intention to Eat More Plant Food Next

Year (Model 1)
Intention to Eat Less Meat and Meat

Products Next Year (Model 2)

β eβ 95CI ** p-Value ** β eβ 95CI p-Value

Frequency of eating meat food (H) * −0.065 0.94 0.78 1.13 0.497 −0.225 0.80 0.65 0.98 0.028
Frequency of eating plant food (H) * 0.411 1.51 1.31 1.74 <0.001 0.271 1.31 1.14 1.51 <0.001

Subjective norms 0.029 1.03 0.95 1.11 0.472 −0.138 0.87 0.80 0.95 0.002
Hedonism (A) * −0.524 0.59 0.47 0.75 <0.001 −0.778 0.46 0.36 0.58 <0.001

Negative feelings (A) * 0.472 1.60 1.35 1.91 <0.001 0.727 2.07 1.74 2.46 <0.001
Beliefs about eating meat (A) * −0.186 0.83 0.65 1.06 0.141 −0.025 0.98 0.76 1.25 0.844

A person who cares about health (I) * 0.118 1.13 0.94 1.35 0.196 0.038 1.04 0.86 1.26 0.697
A person who values tradition (I) * −0.088 0.92 0.78 1.08 0.282 −0.067 0.94 0.79 1.11 0.432

A person focused on the natural
environment (I) * 0.402 1.49 1.26 1.78 <0.001 0.245 1.28 1.06 1.54 0.009

* H—habit; A—attitude towards meat; I—identity; ** OR—point estimate (eβ), 95% confidence intervals; signifi-
cance level of the Wald’s test.
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The likelihood of reducing meat consumption increased with an increase in the habit-
ual frequency of eating plant-based foods (by 31%), perceiving oneself as an environmen-
tally oriented person (by 28%). Most importantly, a 2-fold increase in the likelihood of such
declarations was observed when negative emotions associated with eating meat increased.

Being less likely to reduce the amount of meat consumed was associated with eating
meat more often (by 21%), considering the subjective norm when eating meat (by 13%),
and, most importantly, representing a hedonistic attitude toward meat (by 54%) (Table 5).

4. Discussion

The results of the study show that more people are willing to increase their consump-
tion of plant-based foods than reduce their meat consumption. Similarly, previous studies
have indicated that the willingness of many Western consumers to replace meat with meat
substitutes is quite low [61], and this is especially observed among regular meat eaters. As
an example, in an Australian study [17] and in a Finnish study, 46% and 48% of respondents,
respectively, [62] who reported consuming beef regularly did not plan any changes. The
reluctance to change may stem from the fact that many people feel psychologically attached
to meat [37] and perceive meat consumption as too socially normal, evolutionarily natural,
and hedonically pleasurable to stop eating it [29].

4.1. Sociodemographic Characteristics vs. Intention to Eat More Plant Foods and Less Meat

As in previous studies [11,17,63], it was confirmed that more women than men intend
to increase their intake of plant foods and decrease their meat consumption. The fact that
meat is associated with typical masculine attributes [32–34] may explain to some extent
men’s reluctance to reduce meat consumption. Women, on the other hand, are more likely
to adopt meat-reducing strategies, e.g., meatless meals [64,65]. Moreover, women also
are more likely to be frequent eaters of pulses and plant proteins than men [10,66]. More
frequent consumption of plant foods in women, as well as their more positive attitudes
towards a pro-environmental protein intake [67] may prompt them to continue to increase
their intake of plant foods.

Previous studies have found that age has an inconsistent association with a willingness
to change one’s diet to one that is richer in plant foods and poorer in meat [68–71]. The study
by Neff [70] showed that older consumers were more likely to reduce or consider reducing
their consumption of some types of meat, such as red meat, which was also confirmed by
the results of our study. Since older people are described as more traditional [72], and meat
in many cultures, including Poland [3–5,73], is firmly embedded in culinary traditions,
some interpretive inconsistency arises. In explaining these results, it is important to keep
in mind that the complexity of different motives determines decisions about food choices,
including meat [74]. Findings of the study by Hielkema and Lund [68] have shown that
older people were less likely to decrease their meat consumption. In addition, it has been
shown that older consumers have more positive beliefs about red meat than younger
consumers and are more likely to be beef lovers [69]. Interestingly, the differences shown
in intentions to reduce meat consumption after accounting for age were not observed
in intentions to eat more plant foods. Also, younger respondents did not report more
willingness to eat plant-based foods, even though younger consumers are more likely to
adopt a vegetarian diet than middle-aged or older consumers [71].

Better educated people, on the other hand, are more likely to increase their consump-
tion of plant-based foods, as shown in our research and other studies [75,76]. It was also
found that consumers with higher education were more likely to be vegetarians than
consumers with lower education, and they were more likely to choose plant protein alter-
natives to reduce their meat consumption [75,76]. However, our study did not confirm
an association between education and the intention to eat less meat. Previous studies
conducted in Poland have also shown that there is no relationship between education and
the consumption of red meat, poultry, and cold cuts [77], but also that the relationship
varies between men and women [73]. Unlike eating less meat, a positive relationship
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was shown between education and intention to eat more plant-based foods. This may be
because more educated individuals are more exposed than others to novelties and varieties
of food [78], but also because of their pro-environmental beliefs [79].

4.2. Predictors of Eating More Plant-Based Foods

It is not surprising that the affective component of attitudes toward meat, represented
in the study by negative feelings and hedonism related to meat, was found to be significant
in conditioning the consumption of plant foods. Taking pleasure in eating meat promotes
greater meat consumption, which at the same time can be an important barrier to increasing
the consumption of plant foods, such as those rich in protein [29,36], as confirmed in
our study. Plant-based foods are commonly perceived as less tasty than meat [40,80],
hence its consumption is probably not motivated by the pleasure of consumption but by
other factors. For example, Graça [12] showed that pleasure orientation is less important,
while naturalness orientation is more important for consumers following a plant-based
diet than for other groups. Negative feelings associated with meat favor limiting its
consumption, while at the same time, they may favor the consumption of other protein-rich
foods [36], as confirmed by our results. The affective component of attitude is strongly
linked to food preferences [81]. Plant-based foods are less preferred due to certain sensory
attributes [21,23,24], which is not conducive to their consumption. The way to enhance
preference is to get familiar with the food and, above all, to taste and consume it [82],
as evidenced by the association between more frequent consumption of plant foods and
declarations of increased consumption in the future. Preferences for plant foods have not
been studied, so including them in future research would provide more comprehensive
insights into the determinants of plant food consumption.

People focused on environmental issues were more likely to eat more plant-based
foods in the future, which is consistent with the results of previous studies [12,83–85].
This orientation is conducive to reducing meat consumption [11,86], and also abandoning
the consumption of meat and other animal products altogether [87]. In addition, peo-
ple with pro-environmental attitudes are more likely to accept new forms of food if they
are convinced of their positive environmental impact [88]. Nevertheless, even if the pro-
environmental motive is a crucial one for formulating behavioral change intentions, it is not
sufficient to lead toward a behavioral change [89]. Plant-based diets are generally consid-
ered acceptable in low- and low-middle-income countries, while in high-income countries
people often consider meat an important part of a meal. It is so because cultural, financial,
ethical, and religious reasons can influence food choices more than pro-environmental
attitudes. Thus, to make plant-based diets more socially desirable, it is necessary not only
to focus on the environmental aspect but also to promote the broader context of plant-based
foods, i.e., the links between health, naturalness, sustainability, and these foods [90]. Al-
though the results of our study did not show a predictive effect of health orientation on
the intention to eat more plant foods, such a holistic approach may increase the chances
of altering the ratio between plant and animal foods in the diet. Nevertheless, previous
studies have also shown that one can expect variation in the predictive effect from different
factors within such a general construct as plant food.

In the remote past, plant food dominated the diet of Poles, while the consumption
of meat signified membership in the upper social class, and thus it gained high social
importance and was desirable. The tradition of eating meat as a food carrying social
meaning could explain the negative relationship between intentions to eat more plant-
based foods and attachment to tradition. It seems that dietary recommendations and
awareness of the negative consequences of consuming large amounts of meat [91] may
contribute to changing the social status of meat and recognizing the great importance of
plant foods in our ancestors’ diets.

Previous research suggests that individuals who are strongly attached to meat con-
sumption are less likely to change their dietary habits [37], which may explain the lack of
association between the frequency of eating meat and intentions to eat more plant-based
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foods, even though one would expect a negative effect. In addition, beliefs about eating
meat, subjective norms, and the aforementioned health identity were not predictors of
intentions to eat plant foods. The lack of a link between caring about health and the desire
to eat more plant-based foods shows that the positive health effects of plant-based foods
presented by scientists [92] do not suffice to convince consumers to eat more of such foods.
Identifying effective methods to improve nutritional knowledge is a challenge [93]. How-
ever, practical information about the preparation of tasty plant-based meals should also be
of great importance [94]. For more people to adopt a plant-based diet, there is, therefore, a
need to improve their food knowledge, as well as their skills to cook and organize tasty
meals [89]. Both the lack of knowledge and the lack of skills can discourage the introduction
of plant-based products, especially unfamiliar ones. It could be expected that the opinions
and expectations of one’s significant other to reduce the amount of meat consumed could
increase interest in the consumption of plant-based foods. However, to date, the research
results in this area are ambiguous. Some of them, including our study, report the lack of
influence of subjective norms on consumers’ intention to eat plant food [48], while others
confirm the existence of such a relationship [49,50].

4.3. Predictors of Eating Less Meat

The results obtained, as well as those of other studies [29,32,37,64], indicate the im-
portance of attitudes towards meat eating in both determining actual meat consumption
and the decision to reduce it in the future. It has been confirmed that meat consumption
shows a strong association with the expectation of pleasure from its consumption [29], and
this in turn is a major barrier to reducing meat consumption and/or adopting a vegetarian
diet [36]. Experiencing negative emotions associated with eating meat, on the other hand,
has the opposite effect. Namely, it favors the reduction of meat consumption. Disgust as a
negative emotion accompanying food is indicated as one of the most commonly reported
reasons for vegetarianism and reduced meat consumption in Western countries [36].

Although more people identifying themselves as traditionally and environmentally
oriented declared an intention to eat less meat, only for the environmental identity was
a predictive positive effect found. This confirms that environmental concerns are one of
the key reasons for vegetarianism and limited meat consumption [36]. Yet, consumers’
awareness of the environmental impact of meat consumption is still low [61]. In addition,
even if sustainability awareness is identified as a key element, it is not sufficient to bring
about behavioral change [89]. Nevertheless, as a result of such research, the predictive
effect of different motives can be compared at the level of intention and behavior, and the
question can be answered as to which motive of the stated intention is most conducive to
the occurrence of behavior [29].

The relationship between the frequency of meat consumption and self-perception as a
person who values tradition suggests that the tradition of eating meat, often identified as
a barrier to reducing meat consumption, continues to show a link with current behavior.
However, its importance may change in the future. This may be evidenced by the lack of
a predictive effect instead of the expected negative correlation with intentions to reduce
meat consumption. Like traditional identity, self-perception as a health-conscious person
was also not found to be related to the intention to reduce the amount of meat consumed.
By contrast, concerns about one’s health are among the most frequently cited reasons for
vegetarianism and limited meat consumption in Western countries [36]. The discrepancies
in results may derive from varying views on the health benefits of meat. Some people
believe that meat consumption is unhealthy [18], but others see meat as healthy [36].

The beliefs of significant others, which can include family members, blogger friends,
etc., expressing expectations to eat less meat reflect social influences and can be perceived
as a kind of social pressure to behave in a certain way. The motivation to meet these
expectations increases the likelihood of demonstrating the expected behavior. However,
in our study, a higher score for subjective norms lowered the chances of declaring an
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intention to reduce meat consumption. This may indicate that significant others expect
meat consumption, which is not surprising in a community attached to meat.

5. Strength and Limitations

The strength of the study is a representative sample, which provides great potential
for scientific and practical use in developing various strategies aimed at more sustainable
consumption. The methodology can be applied to different populations, enabling compar-
isons that consider cultural differences that are important in determining the consumption
of meat and plant-based foods. The application of the TPB allows the results of the study to
be integrated into broader considerations of consumers’ behavioral motivation to change
nutritional habits towards more sustainable consumption.

Nevertheless, the study has some limitations related to the data, which may contribute
to some bias. One of them is that the study relied on self-reported information. The
study was conducted in the context of one country, and as such, future studies should be
expanded to other populations to learn about differences and similarities resulting from
sociocultural backgrounds.

Only general concepts, i.e., “less meat” and “more plant food”, were included in
the survey. This provides an opportunity to gain insight into general trends in changing
consumer behavior, but more specific information on individual foods within each category
is missing (i.e., so-called red meat versus white meat). In addition, only the overall concept
of “significant others” was considered. The importance of “significant others”, on the other
hand, can vary significantly depending on whether they are doctors, nutritionists, teachers,
celebrities, friends, etc. In addition, the importance of these people in decision-making can
vary considerably, especially across categories by education.

Although there are still some criticisms of the Theory of Planned Behavior (TPB) [51],
some elements of the TPB were used in the development of the methodological approach.
The partial use of the model is a limitation of the study, but on the other hand, the inclusion
of other factors is a response to criticism of the theory that points to the fact that, among
other things, all components and pathways in TPB are considered rational without taking
into account unconscious factors and their effects on behavior [95]. Although Ajzen argued
that background information such as demographics, emotions, personality traits, general
values, etc. only affect beliefs and thus indirectly influence intention and behavior [51], in
this study, some of these variables (values and habits) were included as directly influencing
intention, which is a strength of this study.

6. Conclusions

Habitual frequency of eating plant foods, negative feelings about meat, and environ-
mental identity had a stimulating effect on the intention to eat more plant foods and less
meat, while experiencing pleasure in eating meat had a limiting effect on the intention to
eat more plant foods and less meat. In addition, habitual frequency of meat consumption
and subjective norms reduced the likelihood of planning to eat less meat, while no pre-
dictive effect was observed for the intention to eat more plant foods. The similarity of the
predictive effect of certain factors for eating less meat and more plant-based foods should
be considered when developing strategies aimed at more sustainable food consumption.
Educational and promotional activities to raise awareness of the link between food con-
sumption and the environment can have a strong impact on eating less meat and more
plant-based food, even among those strongly accustomed to meat consumption.

Differences in intentions to eat less meat and more plant foods among men and women,
and among people with different levels of education, indicate that especially among men
and less educated individuals, changing past behaviors related to the amount of meat and
plant foods eaten might prove challenging. Further studies should examine the predictive
effect separately in groups identified by age and gender.



Nutrients 2024, 16, 1646 13 of 16

Author Contributions: Conceptualization, M.J.-Z., M.S., K.G., J.G. and M.K.-G.; methodology, M.J.-Z.;
formal analysis, M.J.-Z.; data curation, M.S.; writing—original draft preparation, review, editing,
M.J.-Z., M.S., K.G., J.G. and M.K.-G.; supervision, M.J.-Z.; funding acquisition, M.J.-Z., M.S., K.G., J.G.
and M.K.-G. All authors have read and agreed to the published version of the manuscript.

Funding: The research was financed by the Polish Ministry of Science and Higher Education with
funds from the Institute of Human Nutrition Sciences, Warsaw University of Life Sciences (SGGW),
for scientific research. The publication was financed by the Science development fund of the Warsaw
University of Life Sciences—SGGW.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethics Committee of the Warsaw University of Life
Sciences, in Poland (Resolution No. 8/RKE/2023/U, 20 April 2023).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data is not publicly available because the data have not yet been
made available in ‘publicly available databases’. However, the data presented in the study are
available on request from the corresponding author.

Acknowledgments: Thanks are expressed to the participants for their contributions to the study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Meltzer, H.M.; Brantsæter, A.L.; Trolle, E.; Eneroth, H.; Fogelholm, M.; Ydersbond, T.A.; Birgisdottir, B.E. Environmental

Sustainability Perspectives of the Nordic Diet. Nutrients 2019, 11, 2248. [CrossRef]
2. Willett, W.; Rockström, J.; Loken, B.; Springmann, M.; Lang, T.; Vermeulen, S.; Garnett, T.; Tilman, D.; DeClerck, F.; Wood, A. Food

in the Anthropocene: The EAT–Lancet Commission on Healthy Diets from Sustainable Food Systems. Lancet 2019, 393, 447–492.
[CrossRef] [PubMed]

3. Chan, E.Y.; Zlatevska, N. Is Meat Sexy? Meat Preference as a Function of the Sexual Motivation System. Food Qual. Prefer. 2019,
74, 78–87. [CrossRef]

4. Nungesser, F.; Winter, M. Meat and Social Change: Sociological Perspectives on the Consumption and Production of Animals.
Osterr. Z. Soziologie 2021, 46, 109–124. [CrossRef] [PubMed]

5. Laskowski, W.; Górska-Warsewicz, H.; Kulykovets, O. Meat, Meat Products and Seafood as Sources of Energy and Nutrients in
the Average Polish Diet. Nutrients 2018, 10, 1412. [CrossRef] [PubMed]

6. Haverstock, K.; Forgays, D.K. To Eat or Not to Eat. A Comparison of Current and Former Animal Product Limiters. Appetite 2012,
58, 1030–1036. [CrossRef] [PubMed]

7. Vinnari, M.; Tapio, P. Future Images of Meat Consumption in 2030. Futures 2009, 41, 269–278. [CrossRef]
8. Rosenfeld, D.L.; Tomiyama, A.J. Taste and Health Concerns Trump Anticipated Stigma as Barriers to Vegetarianism. Appetite

2020, 144, 104469. [CrossRef]
9. Vainio, A. How Consumers of Meat-Based and Plant-Based Diets Attend to Scientific and Commercial Information Sources:

Eating Motives, the Need for Cognition and Ability to Evaluate Information. Appetite 2019, 138, 72–79. [CrossRef]
10. Siegrist, M.; Hartmann, C. Impact of Sustainability Perception on Consumption of Organic Meat and Meat Substitutes. Appetite

2019, 132, 196–202. [CrossRef]
11. Vainio, A.; Niva, M.; Jallinoja, P.; Latvala, T. From Beef to Beans: Eating Motives and the Replacement of Animal Proteins with

Plant Proteins among Finnish Consumers. Appetite 2016, 106, 92–100. [CrossRef] [PubMed]
12. Graça, J.; Truninger, M.; Junqueira, L.; Schmidt, L. Consumption Orientations May Support (or Hinder) Transitions to More

Plant-Based Diets. Appetite 2019, 140, 19–26. [CrossRef] [PubMed]
13. Monteiro, B.M.A.; Pfeiler, T.M.; Patterson, M.D.; Milburn, M.A. The Carnism Inventory: Measuring the Ideology of Eating

Animals. Appetite 2017, 113, 51–62. [CrossRef] [PubMed]
14. Vatn, A.; Aasen, M.; Thøgersen, J.; Dunlap, R.E.; Fisher, D.R.; Hellevik, O.; Stern, P. What Role Do Climate Considerations Play in

Consumption of Red Meat in Norway? Glob. Environ. Chang. 2022, 73, 102490. [CrossRef]
15. Macdiarmid, J.I. The Food System and Climate Change: Are Plant-Based Diets Becoming Unhealthy and Less Environmentally

Sustainable? Proc. Nutr. Soc. 2022, 81, 162–167. [CrossRef] [PubMed]
16. Moreno, L.A.; Meyer, R.; Donovan, S.M.; Goulet, O.; Haines, J.; Kok, F.J.; Van’t Veer, P. Perspective: Striking a Balance between

Planetary and Human Health—Is There a Path Forward? Adv. Nutr. 2022, 13, 355–375. [CrossRef]
17. Malek, L.; Umberger, W.J.; Goddard, E. Committed vs. Uncommitted Meat Eaters: Understanding Willingness to Change Protein

Consumption. Appetite 2019, 138, 115–126. [CrossRef] [PubMed]
18. Mullee, A.; Vermeire, L.; Vanaelst, B.; Mullie, P.; Deriemaeker, P.; Leenaert, T.; De Henauw, S.; Dunne, A.; Gunter, M.J.; Clarys,

P. Vegetarianism and Meat Consumption: A Comparison of Attitudes and Beliefs between Vegetarian, Semi-Vegetarian, and
Omnivorous Subjects in Belgium. Appetite 2017, 114, 299–305. [CrossRef] [PubMed]

https://doi.org/10.3390/nu11092248
https://doi.org/10.1016/S0140-6736(18)31788-4
https://www.ncbi.nlm.nih.gov/pubmed/30660336
https://doi.org/10.1016/j.foodqual.2019.01.008
https://doi.org/10.1007/s11614-021-00453-0
https://www.ncbi.nlm.nih.gov/pubmed/34248310
https://doi.org/10.3390/nu10101412
https://www.ncbi.nlm.nih.gov/pubmed/30279395
https://doi.org/10.1016/j.appet.2012.02.048
https://www.ncbi.nlm.nih.gov/pubmed/22387715
https://doi.org/10.1016/j.futures.2008.11.014
https://doi.org/10.1016/j.appet.2019.104469
https://doi.org/10.1016/j.appet.2019.03.017
https://doi.org/10.1016/j.appet.2018.09.016
https://doi.org/10.1016/j.appet.2016.03.002
https://www.ncbi.nlm.nih.gov/pubmed/26952560
https://doi.org/10.1016/j.appet.2019.04.027
https://www.ncbi.nlm.nih.gov/pubmed/31059762
https://doi.org/10.1016/j.appet.2017.02.011
https://www.ncbi.nlm.nih.gov/pubmed/28189749
https://doi.org/10.1016/j.gloenvcha.2022.102490
https://doi.org/10.1017/S0029665121003712
https://www.ncbi.nlm.nih.gov/pubmed/35156593
https://doi.org/10.1093/advances/nmab139
https://doi.org/10.1016/j.appet.2019.03.024
https://www.ncbi.nlm.nih.gov/pubmed/30917940
https://doi.org/10.1016/j.appet.2017.03.052
https://www.ncbi.nlm.nih.gov/pubmed/28392424


Nutrients 2024, 16, 1646 14 of 16

19. Stoll-Kleemann, S.; Schmidt, U.J. Reducing Meat Consumption in Developed and Transition Countries to Counter Climate
Change and Biodiversity Loss: A Review of Influence Factors. Reg. Environ. Chang. 2017, 17, 1261–1277. [CrossRef]

20. Clark, L.F.; Bogdan, A.-M. The Role of Plant-Based Foods in Canadian Diets: A Survey Examining Food Choices, Motivations and
Dietary Identity. J. Food Prod. Mark. 2019, 25, 355–377. [CrossRef]

21. Saint-Eve, A.; Granda, P.; Legay, G.; Cuvelier, G.; Delarue, J. Consumer Acceptance and Sensory Drivers of Liking for High Plant
Protein Snacks. J. Sci. Food Agric. 2019, 99, 3983–3991. [CrossRef] [PubMed]

22. Fehér, A.; Gazdecki, M.; Véha, M.; Szakály, M.; Szakály, Z. A Comprehensive Review of the Benefits of and the Barriers to the
Switch to a Plant-Based Diet. Sustainability 2020, 12, 4136. [CrossRef]

23. Hoppu, U.; Puputti, S.; Sandell, M. Factors Related to Sensory Properties and Consumer Acceptance of Vegetables. Crit. Rev. Food
Sci. Nutr. 2021, 61, 1751–1761. [CrossRef] [PubMed]

24. Perez-Cueto, F.J.A.; Rini, L.; Faber, I.; Rasmussen, M.A.; Bechtold, K.-B.; Schouteten, J.J.; De Steur, H. How Barriers towards
Plant-Based Food Consumption Differ According to Dietary Lifestyle: Findings from a Consumer Survey in 10 EU Countries. Int.
J. Gastron. Food Sci. 2022, 29, 100587. [CrossRef]

25. Adamczyk, D.; Maison, D. Vegan Stereotypes and Person Perception in a Job Application Situation–Differences Depending on the
Type of Job and the Gender of the Candidate. J. Soc. Psychol. 2023, 163, 425–437. [CrossRef] [PubMed]

26. Leroy, F.; Praet, I. Meat Traditions. The Co-Evolution of Humans and Meat. Appetite 2015, 90, 200–211. [CrossRef]
27. Rees, J.H.; Bamberg, S.; Jäger, A.; Victor, L.; Bergmeyer, M.; Friese, M. Breaking the Habit: On the Highly Habitualized Nature

of Meat Consumption and Implementation Intentions as One Effective Way of Reducing It. Basic Appl. Soc. Psychol. 2018, 40,
136–147. [CrossRef]

28. Runte, M.; Guth, J.N.; Ammann, J. Consumers’ Perception of Plant-Based Alternatives and Changes over Time. A Linguistic
Analysis across Three Countries and Ten Years. Food Qual. Prefer. 2024, 113, 105057. [CrossRef]

29. Piazza, J.; Ruby, M.B.; Loughnan, S.; Luong, M.; Kulik, J.; Watkins, H.M.; Seigerman, M. Rationalizing Meat Consumption. The
4Ns. Appetite 2015, 91, 114–128. [CrossRef]

30. Szczebyło, A.; Halicka, E.; Rejman, K.; Kaczorowska, J. Is Eating Less Meat Possible? Exploring the Willingness to Reduce Meat
Consumption among Millennials Working in Polish Cities. Foods 2022, 11, 358. [CrossRef]

31. Fonseca, R.P.; Sanchez-Sabate, R. Consumers’ Attitudes towards Animal Suffering: A Systematic Review on Awareness, Willing-
ness and Dietary Change. Int. J. Environ. Res. Public Health 2022, 19, 16372. [CrossRef] [PubMed]

32. Ruby, M.B.; Heine, S.J. Meat, Morals, and Masculinity. Appetite 2011, 56, 447–450. [CrossRef] [PubMed]
33. Weinrich, R. Cross-Cultural Comparison between German, French and Dutch Consumer Preferences for Meat Substitutes.

Sustainability 2018, 10, 1819. [CrossRef]
34. Briers, B.; Huh, Y.E.; Chan, E.; Mukhopadhyay, A. The Unhealthy = Tasty Belief Is Associated with BMI through Reduced

Consumption of Vegetables: A Cross-National and Mediational Analysis. Appetite 2020, 150, 104639. [CrossRef] [PubMed]
35. Ritzel, C.; Mann, S. The Old Man and the Meat: On Gender Differences in Meat Consumption across Stages of Human Life. Foods

2021, 10, 2809. [CrossRef]
36. Ruby, M.B. Vegetarianism. A Blossoming Field of Study. Appetite 2012, 58, 141–150. [CrossRef] [PubMed]
37. Graça, J.; Oliveira, A.; Calheiros, M.M. Meat, beyond the Plate. Data-Driven Hypotheses for Understanding Consumer Willingness

to Adopt a More Plant-Based Diet. Appetite 2015, 90, 80–90. [CrossRef]
38. Pohjolainen, P.; Vinnari, M.; Jokinen, P. Consumers’ Perceived Barriers to Following a Plant-Based Diet. Br. Food J. 2015, 117,

1150–1167. [CrossRef]
39. Hoek, A.C.; van Boekel, M.A.J.S.; Voordouw, J.; Luning, P.A. Identification of New Food Alternatives: How Do Consumers

Categorize Meat and Meat Substitutes? Food Qual. Prefer. 2011, 22, 371–383. [CrossRef]
40. Corrin, T.; Papadopoulos, A. Understanding the Attitudes and Perceptions of Vegetarian and Plant-Based Diets to Shape Future

Health Promotion Programs. Appetite 2017, 109, 40–47. [CrossRef]
41. Stok, F.M.; de Vet, E.; de Wit, J.B.F.; Luszczynska, A.; Safron, M.; de Ridder, D.T.D. The Proof Is in the Eating: Subjective Peer

Norms Are Associated with Adolescents’ Eating Behaviour. Public Health Nutr. 2015, 18, 1044–1051. [CrossRef] [PubMed]
42. Huang, J.; Antonides, G.; Nie, F. Social-Psychological Factors in Food Consumption of Rural Residents: The Role of Perceived

Need and Habit within the Theory of Planned Behavior. Nutrients 2020, 12, 1203. [CrossRef] [PubMed]
43. Hersleth, M.; Monteleone, E.; Segtnan, A.; Næs, T. Effects of Evoked Meal Contexts on Consumers’ Responses to Intrinsic and

Extrinsic Product Attributes in Dry-Cured Ham. Food Qual. Prefer. 2015, 40, 191–198. [CrossRef]
44. Giacalone, D.; Jaeger, S.R. Perceived Situational Appropriateness as a Predictor of Consumers’ Food and Beverage Choices. Front.

Psychol. 2019, 10, 459913. [CrossRef] [PubMed]
45. Higgs, S. Social Norms and Their Influence on Eating Behaviours. Appetite 2015, 86, 38–44. [CrossRef] [PubMed]
46. Bicchieri, C.; Xiao, E. Do the Right Thing: But Only If Others Do So. J. Behav. Decis. Mak. 2009, 22, 191–208. [CrossRef]
47. Timeo, S.; Suitner, C. Eating Meat Makes You Sexy: Conformity to Dietary Gender Norms and Attractiveness. Psychol. Men. Masc.

2018, 19, 418. [CrossRef]
48. Pandey, S.; Ritz, C.; Perez-Cueto, F.J.A. An Application of the Theory of Planned Behaviour to Predict Intention to Consume

Plant-Based Yogurt Alternatives. Foods 2021, 10, 148. [CrossRef] [PubMed]
49. Li, S.; Camp, S.; Finck, J.; Winter, M.; Chapman-Novakofski, K. Behavioral Control Is an Important Predictor of Soy Intake in

Adults in the USA Concerned about Diabetes. Asia Pac. J. Clin. Nutr. 2010, 19, 358–364.

https://doi.org/10.1007/s10113-016-1057-5
https://doi.org/10.1080/10454446.2019.1566806
https://doi.org/10.1002/jsfa.9624
https://www.ncbi.nlm.nih.gov/pubmed/30719740
https://doi.org/10.3390/su12104136
https://doi.org/10.1080/10408398.2020.1767034
https://www.ncbi.nlm.nih.gov/pubmed/32441536
https://doi.org/10.1016/j.ijgfs.2022.100587
https://doi.org/10.1080/00224545.2022.2136564
https://www.ncbi.nlm.nih.gov/pubmed/36373475
https://doi.org/10.1016/j.appet.2015.03.014
https://doi.org/10.1080/01973533.2018.1449111
https://doi.org/10.1016/j.foodqual.2023.105057
https://doi.org/10.1016/j.appet.2015.04.011
https://doi.org/10.3390/foods11030358
https://doi.org/10.3390/ijerph192316372
https://www.ncbi.nlm.nih.gov/pubmed/36498444
https://doi.org/10.1016/j.appet.2011.01.018
https://www.ncbi.nlm.nih.gov/pubmed/21256169
https://doi.org/10.3390/su10061819
https://doi.org/10.1016/j.appet.2020.104639
https://www.ncbi.nlm.nih.gov/pubmed/32097691
https://doi.org/10.3390/foods10112809
https://doi.org/10.1016/j.appet.2011.09.019
https://www.ncbi.nlm.nih.gov/pubmed/22001025
https://doi.org/10.1016/j.appet.2015.02.037
https://doi.org/10.1108/BFJ-09-2013-0252
https://doi.org/10.1016/j.foodqual.2011.01.008
https://doi.org/10.1016/j.appet.2016.11.018
https://doi.org/10.1017/S1368980014001268
https://www.ncbi.nlm.nih.gov/pubmed/24940622
https://doi.org/10.3390/nu12041203
https://www.ncbi.nlm.nih.gov/pubmed/32344640
https://doi.org/10.1016/j.foodqual.2014.10.002
https://doi.org/10.3389/fpsyg.2019.01743
https://www.ncbi.nlm.nih.gov/pubmed/31417466
https://doi.org/10.1016/j.appet.2014.10.021
https://www.ncbi.nlm.nih.gov/pubmed/25451578
https://doi.org/10.1002/bdm.621
https://doi.org/10.1037/men0000119
https://doi.org/10.3390/foods10010148
https://www.ncbi.nlm.nih.gov/pubmed/33445762


Nutrients 2024, 16, 1646 15 of 16

50. Wheeler, A.; Chapman-Novakofski, K. Women Infant and Children Program Participants’ Beliefs and Consumption of Soy Milk:
Application of the Theory of Planned Behavior. Nutr. Res. Pr. 2014, 8, 66. [CrossRef]

51. Ajzen, I. The Theory of Planned Behavior. In Handbook of Theories of Social Psychology; Sage Publications Ltd.: Southend Oaks, CA,
USA, 2012; Volume 1, pp. 438–459.

52. Çoker, E.N.; van der Linden, S. Fleshing out the Theory of Planned of Behavior: Meat Consumption as an Environmentally
Significant Behavior. Curr. Psychol. 2022, 41, 681–690. [CrossRef]

53. Saba, A.; Vassallo, M.; Turrini, A. The Role of Attitudes, Intentions and Habit in Predicting Actual Consumption of Fat Containing
Foods in Italy. Eur. J. Clin. Nutr. 2000, 54, 540–545. [CrossRef] [PubMed]

54. Verbeke, W.; Vackier, I. Individual Determinants of Fish Consumption: Application of the Theory of Planned Behaviour. Appetite
2005, 44, 67–82. [CrossRef] [PubMed]

55. Randers, L.; Thøgersen, J. Meat, Myself, and I: The Role of Multiple Identities in Meat Consumption. Appetite 2023, 180, 106319.
[CrossRef] [PubMed]

56. Jezewska-Zychowicz, M.; Gawecki, J.; Wadolowska, L.; Czarnocinska, J.; Galinski, G.; Kollajtis-Dolowy, A.; Roszkowski, W.;
Wawrzyniak, A.; Przybylowicz, K.; Krusinska, B. Dietary Habits and Nutrition Beliefs Questionnaire for People 15–65 Years Old,
Version 1.1—Interviewer Administered Questionnaire. In Nutrition Beliefs Questionnaire and the Manual for Developing of Nutritional
Data; Gawecki, J., Ed.; Polish Academy of Sciences: Olsztyn, Poland, 2018; pp. 3–20.

57. Kowalkowska, J.; Wadolowska, L.; Czarnocinska, J.; Czlapka-Matyasik, M.; Galinski, G.; Jezewska-Zychowicz, M.; Bronkowska,
M.; Dlugosz, A.; Loboda, D.; Wyka, J. Reproducibility of a Questionnaire for Dietary Habits, Lifestyle and Nutrition Knowledge
Assessment (KomPAN) in Polish Adolescents and Adults. Nutrients 2018, 10, 1845. [CrossRef] [PubMed]

58. Wadolowska, L.; Stasiewicz, B. The Manual for Developing Nutritional Data from the KomPAN® Questionnaire. In KomPAN®
Dietary Habits and Nutrition Beliefs Questionnaire and the Manual for Developing Nutritional Data; The Committee of Human Nutrition,
Polish Academy of Sciences: Olsztyn, Poland, 2020; pp. 35–56.

59. Mensah, D.O.; Mintah, F.O.; Oteng, S.A.; Lillywhite, R.; Oyebode, O. ‘We’re Meat, so We Need to Eat Meat to Be Who We Are’:
Understanding Motivations That Increase or Reduce Meat Consumption among Emerging Adults in the University of Ghana
Food Environment. Meat Sci. 2022, 193, 108927. [CrossRef] [PubMed]

60. Reed II, A.; Forehand, M.R.; Puntoni, S.; Warlop, L. Identity-Based Consumer Behavior. Int. J. Res. Mark. 2012, 29, 310–321.
[CrossRef]

61. Hartmann, C.; Siegrist, M. Consumer Perception and Behaviour Regarding Sustainable Protein Consumption: A Systematic
Review. Trends Food Sci. Technol. 2017, 61, 11–25. [CrossRef]

62. Latvala, T.; Niva, M.; Mäkelä, J.; Pouta, E.; Heikkilä, J.; Kotro, J.; Forsman-Hugg, S. Diversifying Meat Consumption Patterns:
Consumers’ Self-Reported Past Behaviour and Intentions for Change. Meat Sci. 2012, 92, 71–77. [CrossRef] [PubMed]

63. Satija, A.; Malik, V.; Rimm, E.B.; Sacks, F.; Willett, W.; Hu, F.B. Changes in Intake of Plant-Based Diets and Weight Change: Results
from 3 Prospective Cohort Studies. Am. J. Clin. Nutr. 2019, 110, 574–582. [CrossRef]

64. De Boer, J.; Schösler, H.; Aiking, H. “Meatless Days” or “Less but Better”? Exploring Strategies to Adapt Western Meat
Consumption to Health and Sustainability Challenges. Appetite 2014, 76, 120–128. [CrossRef] [PubMed]

65. Szczebyło, A.; Rejman, K.; Halicka, E.; Laskowski, W. Towards More Sustainable Diets—Attitudes, Opportunities and Barriers to
Fostering Pulse Consumption in Polish Cities. Nutrients 2020, 12, 1589. [CrossRef] [PubMed]

66. Jallinoja, P.; Niva, M.; Latvala, T. Future of Sustainable Eating? Examining the Potential for Expanding Bean Eating in a
Meat-Eating Culture. Futures 2016, 83, 4–14. [CrossRef]

67. De Boer, J.; Aiking, H. Prospects for Pro-Environmental Protein Consumption in Europe: Cultural, Culinary, Economic and
Psychological Factors. Appetite 2018, 121, 29–40. [CrossRef]

68. Hielkema, M.H.; Lund, T.B. Reducing Meat Consumption in Meat-Loving Denmark: Exploring Willingness, Behavior, Barriers
and Drivers. Food Qual. Prefer. 2021, 93, 104257. [CrossRef]

69. Vainio, A.; Irz, X.; Hartikainen, H. How Effective Are Messages and Their Characteristics in Changing Behavioural Intentions to
Substitute Plant-Based Foods for Red Meat? The Mediating Role of Prior Beliefs. Appetite 2018, 125, 217–224. [CrossRef] [PubMed]

70. Neff, R.A.; Edwards, D.; Palmer, A.; Ramsing, R.; Righter, A.; Wolfson, J. Reducing Meat Consumption in the USA: A Nationally
Representative Survey of Attitudes and Behaviours. Public Health Nutr. 2018, 21, 1835–1844. [CrossRef] [PubMed]

71. de Gavelle, E.; Davidenko, O.; Fouillet, H.; Delarue, J.; Darcel, N.; Huneau, J.-F.; Mariotti, F. Self-Declared Attitudes and Beliefs
Regarding Protein Sources Are a Good Prediction of the Degree of Transition to a Low-Meat Diet in France. Appetite 2019, 142,
104345. [CrossRef] [PubMed]

72. Popkin, B.M.; Adair, L.S.; Ng, S.W. Global Nutrition Transition and the Pandemic of Obesity in Developing Countries. Nutr. Rev.
2012, 70, 3–21. [CrossRef]
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