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Abstract
Objective: Diets lower in meat are considered both highly beneficial for human
health and more environmentally friendly. The present study compared consumer
groups with different self-declared diet styles regarding meat (vegetarians/vegans,
pescatarians, low- and regular meat consumers) in terms of their motives, protein
consumption, diet quality and weight status.
Design: Cross-sectional data from the Swiss Food Panel 2.0 (survey 2017).
Setting: Switzerland, Europe.
Participants: Data of 4213 Swiss adults (47·4 % females) from a nationally repre-
sentative sample living in theGerman- and French-speaking regions of Switzerland
(mean age 55·4 years).
Results: For vegetarians, vegans and pescatarians, ethical concerns about animal
welfare and environmental friendliness, as well as taste preferences are stronger
reasons to avoid meat consumption. Female low-meat consumers are more likely
to be motivated by weight regulation. Only 18 % of the sample and 26 % of self-
declared low-meat consumers met the official dietary recommendations for meat
intake. Concerns about animal welfare and taste preferences predicted lower meat
intake, whereas perceived difficulty of practising a low-meat diet and weight-loss
motives were associated with higher meat consumption in consumers who
reported eating little or no meat.
Conclusions:Our study demonstrates that there can be large discrepancies between
consumers’ self-perception and their actual meat consumption. This has to be taken
into account when designing public health interventions. Addressing ethical con-
cerns about animal welfare (e.g. through awareness campaigns), further improving
the range of vegetarian options and increasing consumers’ knowledge about the
dietary recommendations may be ways to promote diets lower in meat.
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Meat production and consumption have a large impact on
human health and the environment(1–4). Evidence from epi-
demiological studies suggests that opting for more plant-
based over meat-based diets would have a positive effect
on human longevity and decrease the risk for several
modern lifestyle diseases such as diabetes type 2, CVD,
obesity and some types of cancer(1,5–7). Additionally, the
adoption of such diets would substantially reduce the envi-
ronmental burden caused by the production of animal pro-
teins(2–4) and the animal suffering caused bymany common
practices in livestock production(8,9). Increased awareness
of the issues associated with meat consumption may be a
cause of the increasing popularity of vegan, vegetarian and
flexitarian lifestyles(10–12). At the same time, however,
global meat consumption is increasing continuously, or

in some countries stagnating at a high level of per capita
consumption(13,14). Official dietary guidelines such as those
of the Swiss Society for Nutrition(15) or the World Cancer
Research Fund International(16) strongly recommend mod-
erate consumption of meat, especially of red and processed
meat. These guidelines also encourage individuals to fre-
quently replace meat with other sources of animal- and
plant-based proteins. Moreover, public organisations are
attempting to increase public awareness of the issues asso-
ciated with high levels of meat consumption(17) in an effort
to direct consumer food choices in a more healthy, sustain-
able direction. The transition to more plant-based diets,
however, is challenging(17), especially because meat is very
popular and is positively regarded in terms of taste, tradi-
tion and beliefs about healthiness by a large portion of
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society(18). According to the Organisation for Economic Co-
operation and Development(19), European consumers eat
about 70 kg of meat (i.e. beef/veal, pork, poultry and
lamb/mutton; retail weight) per year and thus clearly
exceed official recommendations for meat intake(15,16).
Because meat consumption can be considered a highly
habituated behaviour(20), it is rather difficult for people to
change their intake levels. It is thus important to understand
what motivates people to consume less or no meat in order
to develop strategies that can effectively motivate people
who consume excessive amounts of meat to shift their hab-
its towards more plant-based diets.

Previous research has emphasised that the reasons for
choosing a vegetarian or semi-vegetarian lifestyle are
diverse and vary widely across cultures(21). The most com-
monly reported reasons for vegetarianism and reduced
meat consumption in Western countries are ethical con-
cerns about the rearing and slaughtering of animals for
the purpose of meat production, concerns about personal
health and the environment, and disgust(18). Other reasons
to adopt a diet that excludes some or all types of meat are
religious in nature(22), based on attempts to save money(23)

or a result of seeking variety beyond the traditional meat-
based menu composition(24).

Previous research has suggested that vegetarians and
non-vegetarians basically have similar motives, but that
some motives are mentioned more frequently in one or
the other group(18). For vegetarians, the most frequently
reportedmotives are ethical concerns about animal welfare
followed by personal health, environmental concerns and
disgust towards meat(18). In semi-vegetarians, however,
health motives, especially the benefits of a vegetarian diet
and the attempt to lose weight by lowering meat intake, are
more common(22,24,25) whereas ethical reasons and envi-
ronmental concerns are less frequently reported in this diet
group and thus seem to play a secondary role(18). The
motives for following a vegetarian diet may also change
over time, because the longer a certain diet style is practised
themore knowledge people gain about the diet and related
issues(18).

Study aims
The aim of the present study was threefold. First, it
explored differences in motives for low or no meat con-
sumption among vegetarians/vegans, pescatarians and
self-declared low-meat consumers. Second, intake levels
of both animal- and plant-based proteins were investigated
in order to determine whether and with which alternative
protein sources low/no-meat consumers may compensate
for meat avoidance. The study also compared diet quality
and weight status between self-declared diet groups as
indicators of the healthiness of more plant-based diets.
Third, our study sought to explain which factors predict
variance in meat consumption among consumers who
reported deliberately eating little or no meat. More

specifically, it investigated which motives are linked to
lower meat consumption and whether the consumption
of plant-based alternatives is associated with lower meat
intake.

A large sample of Swiss adults from different socio-
demographic groups was used to achieve a high level of
generalisability. The results of the study are relevant for
public health organisations’ efforts to support people to
keep their meat consumption within a healthy range.

Methods

Participants
The present study used data from the Swiss Food Panel 2.0,
a longitudinal study of the eating behaviours of the Swiss
population. The first wave of data was collected during
the spring of 2017. The survey consisted of a paper-and-
pencil questionnaire which was sent to a random sample
of residents in the German- and French-speaking regions
of Switzerland. Additional addresses from people aged
between 20 and 30 years were purchased from an address
company to ensure the presence of a sufficient proportion
of younger adults in the sample. The questionnaires were
completed and returned by 5781 people, representing a
response rate of 25·1 %. Participants who did not indicate
their gender or age and those who completed less than
50 % of the questionnaire were excluded (n 195).
Women who were pregnant at the time (n 348) were also
excluded, because analyses including BMI were con-
ducted. After these exclusions, 5238 participants remained
in the final sample. Of these, 48·7 % were females and
73·8 % were German speakers. Themean age of the sample
was 56·5 (SD 17·3) years (range= 20–100 years). Compared
with the census (33·4 %), young adults 20–39 years old
were under-represented (17 %). For the present analysis,
only participants with no missing answers to questions
on the relevant variables (diet style and meat reduction)
were considered (n 4213; 47·4% females; mean age= 55·4
years).

Individual measures

Motives for low or no meat consumption
First, participants were asked a filter question, ‘Do you
intentionally eat little or no meat?’ Participants who
answered ‘yes’were then asked about the strength of a vari-
ety of motives for low or no meat consumption. Motives
were assessed with twelve statements and a Likert-type
response scale (e.g. ‘I eat little or no meat because I want
to eat healthily’; see Table 1). Response options ranged
from 1 (‘totally disagree’) to 7 (‘totally agree’).

Perceived difficulty of low or no meat consumption
The perceived difficulty of practising a diet containing little
or no meat was assessed with one item: ‘How difficult is it
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for you to practise a diet with little or no meat?’. The
response scale varied from 1 (‘not at all difficult’) to 7 (‘very
difficult’).

Diet style
Participants were asked to indicate whether they defined
themselves as omnivore (a typical Western diet including
meat and other animal-based foods), pescatarian (no meat
but fish and seafood), vegetarian (no meat, fish or seafood,
but other animal-based foods such as dairy products or eggs)
or vegan (no animal-based foods). Diet styles were prede-
fined in the questionnaire according to the definitions pre-
sented in parentheses above. Based on that self-declaration
and independent of their self-reported dietary behaviour as
measured with an FFQ (see next section), participants were
classified into the different diet styles. Of all the participants in
the sample, 82·5% (n 4321) indicated their diet style.Of those
participants, 93·0 % (n 4019) were self-defined omnivores,
2·9 % (n 127) pescatarians, 3·6 % (n 156) vegetarians and
0·4 % (n 19) vegans. Due to the small group size of vegans,
vegans and vegetarians were collapsed into one group
(n 175). In addition, omnivores were split into two groups
based on the filter question presented above (‘Do you inten-
tionally eat little or no meat?’). Those who indicated that they
deliberately ate little meat were labelled as (subjective) low-
meat consumers (n 1296) and those who did not as (subjec-
tive) regular meat consumers (n 2615). All participants who
failed to respond to any of the questions about diet style or
meat consumptionwere excluded from the analyses, because
they could not be clearly classified.

Self-reported food consumption
The survey included a semi-quantitative FFQ (sFFQ) which
consisted of a subset of food items and nine response
options adapted from the Nurses’ Health Study question-
naire(26). Typical consumption frequencies of forty-seven
types of food and beverage during the past year were
assessed. As in the original questionnaire(26), for each item
a standard portion was specified (e.g. ‘100–120 g of beef/
veal’ or ‘one handful or 120 g of fruit’), and the participants
were asked to indicate the amount of standard portions

they usually consumed. For the analysis, the number of
portions per weekwas calculated by recoding the response
options as follows: ‘4 or more per day’ (= 28 portions/
week), ‘3 per day’ (= 21), ‘2 per day’ (= 14), ‘1 per day’
(= 7), ‘5–6 per week’ (= 5·5), ‘2–4 per week’ (= 3),
‘1 per week’ (= 1), ‘1–3 per month’ (= 0·5) and ‘seldom/
never’ (= 0 portions/week). Consumption frequencies of
four types of unprocessed meat (including pork, beef/veal,
poultry, and other types of meat such as venison and lamb)
and two types of processed meat (including sausages and
cold cuts such as salami or bacon) were assessed. The pre-
defined portion of unprocessed meat was 100–120 g; for
processed meat it was three slices for cold cuts and one
piece for sausages. Total meat consumption was calculated
by summing up the weekly portions of all six meat items. A
plausibility check of the calculated total meat consumption
revealed implausibly high total amounts of meat consumed
per week for some participants. Therefore, an upper limit
of 35 portions/week (5 portions/d) was defined, and all
values above this limit were corrected down and set to
35 portions/week. The sFFQ also asked for information
regarding the consumption frequency of other animal-based
proteins, including fish and seafood, eggs and dairy products
((cow’s) milk, quark, cheese, yoghurt and cottage cheese),
as well as of plant-based proteins including meat substitutes
such as tofu and vegetarian cold cuts, legumes and soya
products (soya milk and soya yoghurt). The pre-specified
portion size was 100–120 g for fish and seafood; one egg;
one glass or 200ml for cow’s and soya milk; 150–200 g or
one bowl for quark, yoghurt and cottage cheese; 30–60 g
for cheese; and 200ml or one cup for (cooked) legumes.

Diet quality index
As an indicator of the healthiness of the participants’ diet, a
diet quality index was calculated based on the self-reported
consumption frequencies of the following five food/beverage
groups: (i) fruit (excluding fruit juice); (ii) vegetables and
salad (raw and cooked); (iii) wholegrain products (bread,
rice, and pasta); (iv) meat and meat products; and (v) sweets,
salty snacks, sugar-sweetened beverages and alcohol. These
foods and beverages were selected based on official dietary

Table 1 Items assessing motives for no or low meat consumption

Motive Motive category Cronbach’s α

‘I eat little or no meat because : : : ’
1. ‘ : : : it helps me regulate my weight’†
2. ‘ : : : I want to eat healthily’
3. ‘ : : : I frequently don’t like the taste’† Taste 0·68
4. ‘ : : : I prefer the taste of vegetarian dishes’†
5. ‘ : : : it is better for the environment’† Environmental concerns 0·89
6. ‘ : : : I want to eat in an environmentally friendly way’
7. ‘ : : : meat production has negative effects on animal welfare’ Animal welfare 0·81
8. ‘ : : : I consider it unethical that animals are killed to produce meat’
9. ‘ : : : my doctor recommended it to me’
10. ‘ : : : my religion forbids me to eat (certain types of) meat’†
11. ‘ : : : I was brought up that way’
12. ‘ : : : my social environment expects it from me’

†Item was adapted from De Backer and Hudders(22).

2450 D Hagmann et al.



guidelines(15) and because previous studies have shown that
their consumption either positively or negatively affects
health(27). For each food group, the recommended minimum
ormaximumamount of weekly intakewas used as the cut-off
value (see Appendix 1). For foods with a positive impact on
health (fruit, vegetables and salad, wholegrain products), one
point was assigned if a participant’s consumption was equal
to or higher than the recommended minimum. For all other
indicators, one point was assigned if consumption was equal
to or below the recommended maximum. A summary score
for these pointswas calculated to create the diet quality index.
Possible scores ranged from 0 (rather unhealthy diet) to 5
(rather healthy diet). Research has shown that diet quality
indices based on dietary recommendations are valid mea-
sures with good predictive power for morbidity and all-cause
mortality when combined with other risk factors such as age,
gender, smoking or BMI(28,29).

Weight status
BMI was calculated as the quotient of self-reported body
weight (in kilograms) divided by the square of height (in
metres). Participants with a BMI≥ 25·0 kg/m2 were cate-
gorised as overweight. In the present sample, the mean
BMI of the participants was 25·9 (SD 4·00) kg/m2 for males
and 23·7 (SD 4·42) kg/m2 for females. More males in the
sample (54·9 % v. 50 % in the census) and fewer females
(28·3 % v. 32 % in the census) were overweight than in
the general Swiss population(30).

Sociodemographic characteristics
The questionnaire includedquestions about the participants’
gender, age, monthly net household income in Swiss francs
and education, among other sociodemographic variables.
Six response optionswere used for household income, rang-
ing from ‘less than 3000 Swiss francs’ to ‘more than 11 000
Swiss francs’.

Data analysis
The statistical analyses were conducted using the statistical
software package IBM SPSS Statistics version 25. One-way
ANOVA using the Games–Howell post hoc test were con-
ducted to compare the groups with the diverse diet styles.
This post hoc test is adequate for comparing groups of very
different group sizes and if the homogeneity of variances is
not given(31). For categorical variables, χ2 tests were calcu-
lated. t Tests for independent sampleswere used to compare
men and women with respect to several variables. A princi-
pal component analysis with varimax rotation was used to
analyse whether some of the assessed motives for low/no
meat consumption could be combined into one component.
Finally, a three-step hierarchical regression analysis based
on 1000 bootstrapped samples was used to identify predic-
tors of total meat consumption among those participants
who reported deliberately eating little or nomeat (bootstrap-
ping was used to deal with outliers). Sociodemographic
characteristics (step 1), motives (step 2), the perceived

difficulty of practising a diet with little or no meat consump-
tion and the consumption of plant-based proteins (step 3)
were included in the regression model as predictors. Due
to the large sample size, only P values below 0·01 were con-
sidered significant in all statistical tests.

Results

The proportion of females in the four diet styles differed
substantially, χ2= 263·31, P< 0·001 (vegetarians/vegans =
76·6 %, pescatarians= 71·7 %, subjective low-meat con-
sumers= 60·0 %, regular meat consumers= 38·0 %).
Therefore, all group comparisons were conducted sepa-
rately for males and females. The groups did not differ sig-
nificantly in age with the exception of the vegetarians/
vegans, who were significantly younger (mean 49·22
(SD 17·87) years) than the pescatarians (mean 55·83
(SD 16·34) years), the low-meat consumers (mean 56·28
(SD 15·99) years) and the regular meat consumers (mean
55·30 (SD 16·87) years).

Motives for consuming little or no meat
Table 1 shows the items used to assess the participants’
motives for following a diet with low or no meat consump-
tion. Basedon the results of the principal component analysis
(scree plot, eigenvalue >1, content-based considerations),
two itemswere combined in each case for themotive catego-
ries of taste, environmental concerns and animal welfare.
Table 1 shows the Cronbach’s α for those items which were
combined into one motive category. Mean values for the
motives separated by diet style (i.e. vegetarian/vegan, pesca-
tarian, low-meat consumer) and gender are graphically dis-
played in Fig. 1. The regular meat consumers were not
included in this comparison, because it would have been
nonsensical to ask them to indicate their motivation for meat
avoidance. One-way independent ANOVA revealed signifi-
cant differences in the motivation for low or no meat con-
sumption between the three diet styles. In particular,
environmental and animal welfare concerns were highly
endorsed by vegetarians/vegans and pescatarians, but less
so by low-meat consumers. Taste-related motives were a
stronger motivation for low/no meat consumption for vege-
tarians/vegans and pescatarians than for low-meat consum-
ers. Health motives did not differ between the diet styles.
Lastly, low-meat consumers (females only) were more
strongly motivated by weight-related motives than were
vegetarians/vegans and pescatarians. There were no dif-
ferences between diet styles observed in the other motives
assessed. In particular, no differences were observed for the
motives related to medical advice, religious rules, upbringing
or social expectations. Subjective low-meat consumers
considered it more difficult to maintain a low level of meat
consumption compared with vegetarians/vegans but not
compared with pescatarians (see Table 4). There was also
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a gender difference: males reported more difficulties than
females with practising a low-meat or meatless diet.

Dietary behaviour, diet quality and weight status
Tables 2 (males) and 3 (females) show the mean consump-
tion frequencies of different protein sources for each diet
style. In males, consumption of processed, unprocessed
and thus total meat did not differ between vegetarians/
vegans, pescatarians and self-declared low-meat consum-
ers. In females, however, the lowest consumption of
processed, unprocessed and total meat was in fact reported
by vegetarians/vegans. Among all diet style groups, the
highest consumption of fish was reported by male and
female pescatarians. The weekly intake of eggs and dairy
products did not differ between any of the groups in either
males or females. Male vegetarians reported a considerably

higher total meat intake (Table 3) than did vegetarian
females (Table 2).

With regard to meat substitutes, male and female vege-
tarians/vegans and pescatarians reported the highest con-
sumption. Self-declared low-meat consumers also ate more
of these foods than self-declared regular meat consumers.
For themales, consumption frequency of other plant-based
proteins did not differ among the groups. For females,
the differences were more pronounced: vegetarians and
vegans consumed more of all kinds of plant proteins than
did the two meat consumer groups (regular and low).

For both genders, the regular meat consumers had
the lowest diet quality of all groups, followed by the
self-declared low-meat consumers (Table 4). Further,
the percentage of overweight people (i.e. BMI= 25·0–
29·99 kg/m2), and in females the percentage of obese
people (i.e. BMI≥ 30·0 kg/m2), was considerably

7
(a)

(b)

6

5

St
re

ng
th

 o
f t

he
 m

ot
iv

e

4

3

2

1

St
re

ng
th

 o
f t

he
 m

ot
iv

e

7

6

5

4

3

2

1
Animal
welfare

Environmental
concerns

Taste Healthy
eating

Weight
regulation

Animal
welfare

Environmental
concerns

Taste Healthy
eating

Weight
regulation

a
a,b

b

***
a

a,b

b

**

b

a a
***

NS

NS

a
a

b

***

a a,b

b

***

a
a

b

*** NS

a a

***

b

Fig. 1 Motives for vegetarianism and low meat consumption in different diet styles ( , vegetarians/vegans (males, n 41; females,
n 134); , pescatarians (males, n 36; females, n 91); , low-meat consumers (males, n 519; females, n 777)), according to gender
(a,males; b, females), in a sample of Swiss adults (n 1598); Swiss FoodPanel 2.0 (survey 2017). The two aspects of tastemotives (i.e.
not liking the taste ofmeat and preferring vegetarian foods) were analysed together here because the results for both aspectswere the
same; n per group varies due to missing values. Values are means with their 99% CI represented by vertical bars. One-way inde-
pendent ANOVA were used to investigate differences in motives between diet styles. a,bMean values with unlike superscript letters
were significantly different according to the Games–Howell post hoc test (P≤ 0·01). **P< 0·01, ***P≤ 0·001
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Table 2 Consumption of animal- and plant-based proteins (weekly portions) by a sample of Swiss adultmales (n 2216); Swiss FoodPanel 2.0
(survey 2017)

Diet style

Vegetarians
& vegans
(n 41)

Pescatarians
(n 36)

Self-declared
low-meat
consumers
(n 519)

Self-declared
regular meat
consumers
(n 1620)

Protein source Mean SD Mean SD Mean SD Mean SD F(df1,df2)

Animal-based
Unprocessed meat† 2·02a 5·14 3·39a 4·56 3·99a 2·78 6·37b 5·35 F(3,2186) = 23·58***
Processed meat (sausages, cold cuts) 1·56a 4·11 2·94a,b,c 6·56 2·45a,b 2·58 4·25c 4·58 F(3,2190) = 27·71***
Total meat‡ 3·24a 6·79 4·69a 5·03 6·42a 4·17 10·23b 5·81 F(3,2175) = 85·48***
Fish and seafood 0·45a 1·20 1·58b 1·60 0·89a 1·02 0·89a 1·32 F(3,2199) = 4·96**
Eggs 2·07 2·11 2·08 2·84 2·00 2·22 2·00 2·43 F(3,2195) = 0·02NS

Dairy products 12·43 9·54 11·43 6·18 13·24 8·19 12·71 9·56 F(3,2170) = 0·71NS

Plant-based
Meat substitutes (e.g. tofu, Quorn, seitan) 1·67a 1·87 0·87a,b,c 1·90 0·26b 0·64 0·13c 0·98 F(3,2197) = 41·92***
Vegetarian cold cuts 0·59a 1·36 0·13a 0·54 0·05a 0·32 0·05a 0·77 F(3,2188) = 7·69***
Soya products (milk, yoghurt) 1·55a 3·45 0·55a 2·09 0·29a 1·42 0·12a 1·38 F(3,2182) = 14·30***
Legumes (e.g. lentils, peas, beans) 3·85a 5·30 2·13a 2·94 1·92a 2·32 1·71a 2·49 F(3,2194) = 10·22***

n per group varies due to missing values.
One-way ANOVA were used to investigate differences in the consumption of protein sources between diet styles.
a,b,cMean values within a row with unlike superscript letters were significantly different according to the Games–Howell post hoc test (P ≤ 0·01).
**P < 0·01, ***P ≤ 0·001.
†Including beef, pork, poultry and other types of meat such as venison or lamb.
‡Total meat consumption differs slightly from the sum of the single meat items, because implausible extreme values in this variable were corrected and set to a maximum of
35 portions/week; this number also includes other types of meat (e.g. lamb, venison).

Table 3 Consumption of animal- and plant-based proteins (weekly portions) by a sample of Swiss adult females (n 1997); Swiss Food
Panel 2.0 (survey 2017)

Diet style

Vegetarians
& vegans
(n 134)

Pescatarians
(n 91)

Self-declared
low-meat
consumers
(n 777)

Self-declared
regular meat
consumers
(n 995)

Protein source Mean SD Mean SD Mean SD Mean SD F(df1,df2)

Animal-based
Unprocessed meat† 0·32a 0·71 2·09b 5·09 3·41c 2·27 5·49d 3·52 F(3,1959) = 159·11***
Processed meat (sausages, cold cuts) 0·14a 0·46 0·54a 1·21 1·88b 1·98 2·95c 2·67 F(3,1978) = 93·39***
Total meat‡ 0·46a 1·07 2·53b 4·82 5·28c 3·35 8·41d 4·68 F(3,1956) = 221·99***
Fish and seafood 0·17a 0·37 1·43c 1·54 0·83b 1·03 0·87b 1·30 F(3,1971) = 22·25***
Eggs 2·16 2·73 2·26 2·01 2·14 2·14 2·01 2·05 F(3,1967) = 0·81NS

Dairy products 11·18 10·43 12·58 9·64 13·17 8·13 12·45 7·52 F(3,1952) = 2·71NS

Plant-based
Meat substitutes (e.g. tofu, Quorn, seitan) 1·75a 2·17 1·09a 1·44 0·37b 0·75 0·12c 0·39 F(3,1975) = 171·16***
Vegetarian cold cuts 0·51a 1·36 0·25a,b 0·77 0·03b 0·20 0·03b 0·26 F(3,1965) = 52·49***
Soya products (milk, yoghurt) 1·47a 3·23 1·05a,b 2·25 0·49b,c 1·91 0·26c 1·56 F(3,1966) = 19·18***
Legumes (e.g. lentils, peas, beans) 3·15a 4·30 2·86a,b 4·09 1·59b,c 2·06 1·39c 2·06 F(3,1972) = 28·70**

n per group varies due to missing variables.
One-way ANOVA were used to investigate differences in the consumption of protein sources between diet styles.
a,b,c,dMean values within a row with unlike superscript letters were significantly different according to the Games–Howell post hoc test (P ≤ 0·01).
**P < 0·01, ***P ≤ 0·001.
†Including beef, pork, poultry and other types of meat such as venison or lamb.
‡Total meat consumption differs slightly from the sum of the single meat items, because implausible extreme values in this variable were corrected and set to a maximum of
35 portions/week; this number also includes other types of meat (e.g. lamb, venison).
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higher among self-declared regular and low-meat consum-
ers than in the other groups (Table 4). However, in males
the prevalence of obesity was highest in the pescatar-
ian group.

Adherence to dietary recommendations for
meat intake
A relatively high percentage of individuals (82·0 %)
exceeded the weekly recommended maximum of three
portions of meat and meat products. This percentage
was higher among males (90·3 %) than females (73·1 %).
Only 4·5 % of the sample indicated never eating meat or
meat products in the sFFQ, and 55·7 % reported eating
one portion of meat or even more per day. The percentage
of participants in the sample that met the official dietary rec-
ommendation for meat intake separated by diet style is
shown in Table 4. Among self-declared low-meat consum-
ers, the percentage of participants whose meat consump-
tion fell within the recommended amount was rather low
(19·5 % in men, 30·8 % in women).

Predictors of meat consumption among consumers
who reported eating little or no meat
Self-declared low-meat consumers varied considerably
in their meat intake levels (Tables 2 and 3). A three-step

hierarchical regression analysis was conducted to identify
factors associatedwith higher total meat intake in these par-
ticipants (Table 5). The correlations between the predictors
and total meat consumption are shown in Appendix 2. The
final regression model including all variables was signifi-
cant with F(17,1595) = 23·16, P < 0·001 and explained about
20 % of the variance. Motives alone accounted for 11 % of
the variance in total meat consumption (model 2);
the sociodemographic variables (model 1) and consump-
tion of plant-basedmeat alternatives with the perceived dif-
ficulty of practising a low/no-meat diet (model 3) explained
an additional 4 % and 5 %, respectively.

Female gender was a significant predictor of lower total
meat consumption in models 1 and 2 (see Table 5) but
no longer significant when the perceived difficulty of prac-
tising a low/no-meat diet and plant-based protein con-
sumption were additionally included in model 3; age
and income did not predict meat consumption. Stronger
motives regarding animal welfare and a stronger prefer-
ence for vegetarian foods were associated with lower
meat consumption, and stronger weight-loss motivation
was associatedwith highermeat consumption. All the other
motives included were not significant predictors.
Participants who perceived following a low-meat or meat-
less diet as more difficult consumed more meat. None of

Table 4 Perceived difficulty of low or no meat intake, diet quality and weight, according to self-reported diet styles and gender, of a sample of
Swiss adults; Swiss Food Panel 2.0 (survey 2017)

Vegetarians
& vegans Pescatarians

Self-declared
low-meat
consumers

Self-declared
regular meat
consumers

Mean
or % SD

Mean
or % SD

Mean
or % SD

Mean
or % SD F(df1,df2) or �2

ðdfÞ

Males n 41 n 36 n 519 n 1620
Age (years) 54·1 17·7 64·6 14·3 59·6 16·1 58·2 16·1 F(3,2212) = 3·67
Diet quality† 2·84a 1·10 2·32a,b 1·16 1·73b 1·03 1·26c 0·85 F(3,2046) = 74·80***
% Meeting the dietary recommendations for
meat intake‡

79·2 – 54·8 – 19·5 – 3·6 – �2
ð3Þ = 462·86***

Perceived difficulty 1·39a 0·79 2·19a,b 1·73 2·47b 1·51 – – F(2,567) = 9·63***
BMI (kg/m2) 25·1a,b 4·1 25·9a,b 4·3 24·9a 3·4 26·1b 3·9 F(3,2191) = 12·73***
% Overweight (BMI= 25·0–29·99 kg/m2) 30·0 – 20·0 – 36·6 – 44·0 – �2

ð3Þ = 17·84***
% Obese (BMI≥ 30·0 kg/m2) 12·5 – 22·9 – 5·8 – 12·8 – �2

ð3Þ = 23·73***
Females n 134 n 91 n 777 n 995
Age (years) 47·7a 17·7 52·4a,b 15·8 54·1b 15·5 50·6c 17·0 F(3,1993) = 9·60***
Diet quality† 3·49a 1·11 3·22a 1·20 2·33b 1·12 1·77c 1·05 F(3,1831) = 133·31***
% Meeting the dietary recommendations for
meat intake‡

96·9 – 78·7 – 30·8 – 7·0 – �2
ð3Þ = 728·03***

Perceived difficulty§ 1·36a 0·96 1·73a,b 1·39 2·02b 1·28 – – F(2,971) = 16·87***
BMI (kg/m2) 21·7a 2·9 22·1a 3·3 23·4b 4·1 24·2c 4·7 F(3,1965) = 19·68***
% Overweight (BMI= 25·0–29·99 kg/m2) 10·8 – 14·4 – 17·8 – 20·9 – �2

ð3Þ = 10·09*
% Obese (BMI≥ 30·0 kg/m2) 2·3 – 2·2 – 6·9 – 10·9 – �2

ð3Þ = 20·76***

n per group varies due to missing values.
One-way ANOVA and χ2 tests were used to investigate differences between the groups.
a,b,cMean values within rows with unlike superscript letters were significantly different according to the Games–Howell post hoc test (P ≤ 0·01).
**P < 0·01, ***P ≤ 0·001.
†Diet quality index based on recommendations of the Swiss Society for Nutrition(15).
‡Percentage of individuals per group who did not eat more than themaximum recommended amount of three portions of meat per week (Swiss Society for Nutrition(15)). Based
on self-reported meat consumption on the FFQ.
§Perceived difficulty of practising a diet with little or no meat.
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the plant-based alternative sources of protein were associ-
ated with lower meat intake.

Discussion

The motives for pursuing a vegetarian or semi-vegetarian
diet are diverse. The present study assessed the prevalence
of commonlymentionedmotives for following a vegetarian
diet among a large sample of self-declared low-meat con-
sumers as well as vegetarians/vegans and pescatarians.
Our study confirmed the finding that most individuals are
motivated bymore than one reason but that certainmotives
differ in importance depending on the diet style with which
people identify(22,24). Although vegetarians and pescatar-
ians indicated largely similar motives for their dietary
choices regarding meat, compared with low-meat consum-
ers these two groups are more strongly driven by concerns
about animal welfare and environmental issues associated
with meat consumption, as well as by taste preferences.
Regarding health motives, no differences were observed
between vegetarians and non-vegetarians in themotivation
to eat healthily, but weight loss turned out to be a stronger
motivation in female low-meat consumers than in female
vegetarians. Previous studies have reported similar motiva-
tional differences regarding weight regulation, especially in
young women(24,32). However, the absolute values in our
sample (see Fig. 1) indicate that the weight-loss motivation
was much less prevalent across all the diet groups than was
the motivation to eat healthily. A possible explanation for
why the groups did not differ regarding their motivation
to eat healthily is that beliefs about the healthiness of meat

vary among consumers, some of whom associate it with
negative health outcomes and some of whom perceive
meat as an important source of essential nutrients such
as protein and iron, and therefore as a component of a
healthy diet(33). In a recent Belgian study, only about
22 % of the respondents believed that meat consumption
is unhealthy(23). Moreover, about 24 % even viewed eating
vegetarian food frequently as unhealthy(23). As suggested
by previous research, consumers’ awareness of the envi-
ronmental impact of meat consumption is generally rather
low(34) and they tend to underestimate it compared with
other product characteristics, such as the packaging(35).
Because both the vegetarians and semi-vegetarians in
our study reported a relatively high environmental motiva-
tion for their dietary choices regarding meat, we suggest
that people practising these diet styles are more aware of
and knowledgeable about the environmental issues associ-
ated with meat production than are regular meat consum-
ers. However, this inference requires further exploration.

Similarly to earlier studies(18,36,37), we observed an
inconsistency between people’s self-declaration as vege-
tarian and their self-reported meat consumption in the
sFFQ. On average, vegetarians and pescatarians reported
consuming meat occasionally or even regularly. There
are several possible explanations for this discrepancy.
Although there are many vegetarian and vegan alternatives
to meat(17) vegetarians may still face situations in which
these foods are unavailable, leaving them no meat-free
options(18). Furthermore, in certain social situations
occasional meat intake may be necessary to avoid embar-
rassment(18). Interestingly, in our study the meat consump-
tion of vegetarian males was considerably higher than that

Table 5 Hierarchicalmultiple regression analysis predicting total meat consumption in a sample of Swiss adults who reported eating little or no
meat (n 1596); Swiss Food Panel 2.0 (survey 2017)

Predictors

Model 1 Model 2 Model 3

B SE B 99% CI B SE B 99% CI B SE B 99% CI

Constant 5·36*** 0·56 4·02, 6·89 7·33*** 0·63 5·73, 9·00 5·44*** 0·65 3·92, 7·12
Gender −1·66*** 0·23 −2·23, −1·09 −0·70** 0·22 −1·30, −0·11 −0·52 0·22 −1·08, 0·10
Age 0·01 0·01 −0·01, 0·03 0·01 0·01 −0·01, 0·02 0·01 0·01 −0·01, 0·03
Income 0·05 0·07 −0·13, 0·24 0·09 0·07 −0·08, 0·27 0·08 0·06 −0·07, 0·25
Animal welfare −0·37*** 0·06 −0·54, −0·20 −0·39*** 0·07 −0·56, −0·20
Environmental concerns −0·10 0·06 −0·26, 0·05 −0·13 0·06 −0·29, 0·03
Weight regulation 0·26** 0·07 0·08, 0·43 0·20** 0·07 0·01, 0·38
Health/healthy diet −0·04 0·05 −0·18, 0·09 −0·04 0·05 −0·18, 0·09
Medical advice 0·19 0·10 −0·04, 0·43 0·13 0·09 −0·09, 0·35
Disliking the taste of meat −0·05 0·06 −0·20, 0·10 −0·001 0·05 −0·14, 0·15
Preferring vegetarian dishes −0·32*** 0·05 −0·47, −0·19 −0·28*** 0·06 −0·42, −0·12
Religious rules −0·20 0·13 −0·53, 0·19 −0·20 0·12 −0·51, 0·10
Been brought up that way 0·04 0·06 −0·11, 0·18 0·10 0·06 −0·06, 0·24
Social expectations 0·24 0·11 −0·05, 0·53 0·13 0·11 −0·18, 0·38
Perceived difficulty 0·64*** 0·09 0·41, 0·84
Meat substitutes 0·02 0·24 −0·54, 0·31
Soya products 0·05 0·08 −0·15, 0·20
Legumes 0·13 0·06 −0·02, 0·30

B, unstandardised beta; SE B, standard error of B; 99% CI, 99% bias-corrected accelerated CI (predictors are significant if the 99% CI of B does not include 0).
Results are based on 1000 bootstrap samples.
Total R2 = 0·20, R2 = 0·04 for step 1, ΔR2 = 0·11 for step 2, ΔR2 = 0·05 for step 3.
Gender: 1 = female, 0 = male.
**P < 0·01, ***P ≤ 0·001.
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of vegetarian females. Apart from males’ generally higher
food intake(38), a possible explanation for this finding is that
males face more social pressure to eat meat in certain sit-
uations. Moreover, meat is often associated with typical
masculine attributes (e.g. power and virility(39)) and vege-
tarian men are perceived as weaker and less masculine
compared with omnivores(39), especially by other men.
This may also explain why males perceived it as more dif-
ficult to consistently follow a vegetarian diet in our sample.
Nevertheless, even though the questionnaire in the present
study explicitly defined the diet styles, the self-evaluation of
diet style seems to be problematic. People may have differ-
ent ideas of what constitutes a vegetarian diet and the social
consensus regarding the definition of such a diet may not
always be sufficiently clear(36). Moreover, self-identified
vegetarians may differ in how strictly they follow their diet,
to what degree they allow themselves to make exceptions,
and how strongly they experience cognitive dissonance or
inner conflict when consuming meat.

Apparently, although a substantial number of meat eat-
ers view their meat intake as rather low, this is not in fact the
case when comparing their consumption level with official
dietary recommendations. In our sample, about 81 % of the
male and 69 % of the female self-declared low-meat con-
sumers exceeded the recommended upper limit of three
portions per week(15). This finding has implications for
the efforts of public health organisations to bring peoples’
meat consumption within a healthy range. It demonstrates
the need for further awareness campaigns to disseminate
appropriate knowledge about the dietary recommenda-
tions for meat and to enable an accurate self-evaluation
of one’s meat intake.

Our analyses support the assumption that both vegetar-
ian and semi-vegetarian diets are beneficial for health(11,40),
contributing to a better diet quality and to a healthy body
weight. However, for obese males, these associations were
not shown in our sample. Based on our results, vegetarians
and pescatarians seemed not to compensate for the
absence of meat in their diets by eating more other ani-
mal-based proteins such as eggs or dairy products. And
for plant-based proteins, gender differences seem to exist.
Whereas vegetarian women reported higher intake of all
kinds of plant-based proteins, vegetarian males hardly dif-
fered from their omnivore counterparts in this respect.
Moreover, among low/no-meat consumers, higher con-
sumption frequencies of plant-based protein sources were
not associated with lower meat intake, which may indicate
that the available products are not perceived as equivalent
alternatives for meat. Nevertheless, regular and low-meat
eaters also seem to consume meat substitutes on occasion.
The low consumption frequencies reported, however, sug-
gest that the products currently on the market may not be
sufficiently satisfying, especially for avid meat eaters.
Hence, these omnivores may represent an interesting mar-
ket segment, especially considering their size and the
potential market share of total consumption. Therefore,

industries should focus their efforts on using new food
technologies to improve the taste and texture of meat sub-
stitutes in order to increase their similarity to real meat.
This may help to convince omnivores that such products
are viable alternatives to meat and may encourage them
to replace meat with plant-based protein sources more
often. However, our results equally suggest that different
target groups in the food market have opposite needs from
meat substitutes. On the one hand, there is a large group of
omnivores with a low willingness to give up meat con-
sumption, creating a need for meat substitutes that are very
similar to meat. On the other hand, as we have seen, many
vegetarians do not like the taste of meat or prefer vegetar-
ian options, creating a need formeat alternatives that do not
taste like meat but have the same functionality.

Strengths and limitations
The large sample size of randomly selected participants
and the equal inclusion of males and females represent
clear strengths of our study. However, there are also some
limitations that should be mentioned. The first is related to
the assessment of BMI. Self-reported body weight can be
subject to under-reporting, especially in women and
heavier individuals(41), and thus might lead to less accurate
estimations of weight status. However, the use of BMI
based on self-reported data is very common in large nutri-
tional studies and direct measurements would not be fea-
sible. Moreover, it has been shown that the correlation
between self-reported and objectively measured weight
is relatively high(42). Another limitation is the way we asked
participants whether or not they viewed their usual meat
consumption as low. Future studies should provide a
clearer definition of what is understood under a low con-
sumption. Otherwise, participants’ understanding of low
consumption will remain unclear as will the standard to
which it is related, such as official dietary recommenda-
tions, the consumption level of friends and relatives, or a
participant’s own consumption at an earlier time. We also
did not assess consumers’ familiarity with the official
dietary recommendations for meat, which is relevant.

Conclusion and implications for public health

The present study supports the assumption that ethical
motives along with taste preferences are more prevalent in
consumers identifying with a vegetarian lifestyle, whereas
weight-loss motivation plays amore important role for low-
meat consumers, especially in women. It also contributes
new evidence that vegetarian and semi-vegetarian diets
may be associated with better diet quality and a lower
prevalence of overweight, even though these associations
should be further investigated in long-term studies. Further,
the study reveals that a substantial number of consumers
view their meat consumption as low even though this is
not the case when comparing their intake levels with the
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official dietary recommendations. This has implications for
public health organisations’ efforts to promote healthy lev-
els of meat consumption in the public. Our study provides
some hints for where to start. First, there seems to be a lack
of knowledge about what is considered a low meat intake.
Many people seem to have incorrect reference standards.
This problem could be addressed with public awareness
campaigns in order to improve consumers’ knowledge
about and ability to appropriately evaluate their own meat
intake. Second, our results suggest that the perceived diffi-
culties of practising a diet with little or no meat were asso-
ciated with higher meat consumption and thus constitute a
barrier to reaching a healthy meat-intake level. This high-
lights the need for public health programmes which pro-
vide strategies to support people in eating more plant-
based diets and to break their ‘bad’ habits regarding meat.
Enhancing the familiarity with and preference for vegetar-
ian alternatives, for example by launching campaigns for
meatless days (e.g. ‘veggie day’(23,43)), implementing cam-
paigns for portion size reduction(43) or addressing concerns
about animal welfare may be effective ways to promote
healthier and more sustainable diets in the public without
suggesting that consumers must completely stop meat
consumption.
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Appendix 1

Foods and beverages included in the diet quality index

Food group
Official dietary recommendation of the
Swiss Society for Nutrition(15) Scoring

Percentage of participants in the
Swiss Food Panel 2.0 study meeting

the recommendations

Fruits Minimum 2 per day (= 14 per week) ≥14 portions/week = 1
<14 portions/week = 0

32·6

Vegetables and salad Minimum 3 per day (= 21 week) ≥21 portions/week = 1
<21 portions/week = 0

23·5

Wholegrain products Should be preferred compared with
refined-grain products (no specific portion
recommendation)

≥1 portion/week = 1
<1 portion/week = 0

82·8

Meat and meat products Maximum 2–3 portions per week ≤3 portions/week = 1
>3 portions/week = 0

18·0

Sweets, salty snacks,
sugar-sweetened
beverages, alcohol

With moderation; a small portion of sweets
or salty snacks or sugar-sweetened
beverage or alcohol per day
(= 7 per week)

≤7 portions/week = 1
>7 portions/week = 0

22·2
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Appendix 2
Correlations of total meat consumption and predictors. Calculations based on the sub-sample of participants who reported eating little or no meat
(n 1596); Swiss Food Panel 2.0 (survey 2017)

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 Age –
2 Income −0·20*** –
3 Animal welfare NS NS –
4 Environmental

concerns
−0·09*** NS 0·55*** –

5 Weight
regulation

0·14*** −0·07** −0·09*** −0·07** –

6 Health/
healthy diet

0·14*** NS 0·20*** 0·25*** 0·25*** –

7 Medical advice 0·15*** −0·08** NS NS 0·28*** 0·10*** –
8 Disliking

the taste
of meat

NS NS 0·15*** NS NS NS NS –

9 Preferring
vegetarian
dishes

NS NS 0·27*** 0·17*** NS 0·14*** NS 0·51*** –

10 Religious
rules

NS −0·08** NS NS 0·09*** NS 0·13*** 0·08** 0·08** –

11 Been
brought up
that way

NS −0·07** NS 0·09*** 0·14*** 0·07** 0·13*** 0·07** NS 0·20*** –

12 Social
expectations

0·11*** NS NS 0·14*** 0·17*** NS 0·22*** NS NS 0·28*** 0·42*** –

13 Perceived
difficulty†

NS NS NS NS 0·14*** NS 0·10*** −0·20*** −0·21*** NS NS 0·14*** –

14 Meat
substitutes
consumption‡

−0·17*** NS 0·20*** 0·15*** NS NS NS NS 0·15*** NS NS NS −0·10*** –

15 Soya products
consumption

−0·11*** NS 0·12*** 0·10*** NS 0·09*** NS NS 0·08*** NS NS NS NS 0·52*** –

16 Legumes
consumption

−0·10*** NS 0·12*** 0·11*** 0·06** 0·10*** NS NS NS NS NS NS NS 0·29*** 0·21*** –

17 Total meat
consumption

0·06** NS −0·26*** −0·16*** 0·16*** NS 0·12*** −0·15*** −0·24*** NS NS 0·09*** 0·26*** NS NS NS

n vary due to missing values.
**P < 0·01 (two-tailed), ***P ≤ 0·001 (two-tailed).
†Perceived difficulty of practising a diet with little or no meat.
‡Including meat substitutes such as tofu, Quorn, seitan, and vegetarian cold cuts (in portions per week).
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