
Vol.:(0123456789)1 3

European Journal of Nutrition (2023) 62:3263–3275 
https://doi.org/10.1007/s00394-023-03231-8

ORIGINAL CONTRIBUTION

Associations of food motives with red meat and legume consumption 
in the population‑based DILGOM study

Annukka Hentilä1 · Satu Männistö2  · Niina E. Kaartinen2  · Pekka Jousilahti2  · Hanna Konttinen1 

Received: 15 July 2022 / Accepted: 2 August 2023 / Published online: 11 August 2023 
© The Author(s) 2023

Abstract
Purpose To improve human health and environmental sustainability, red meat consumption should decrease and legume 
consumption increase in diets. More information on food motives, however, is required when developing more tailored 
and effective interventions targeting legume and meat consumption. We aimed to examine the associations between food 
motives and red meat and legume consumption, and whether these associations differ between different subgroups (gender, 
age groups, marital status, education, BMI).
Methods Ten food motives (health, mood, convenience, sensory appeal, natural content, price-cheap, price-value, weight 
control, familiarity and ethical concern measured with Food Choice Questionnaire) were studied in 3079 Finnish adults in 
the population-based DILGOM study. Food consumption was assessed with Food Frequency Questionnaire. The adjusted 
estimates from multivariable regression models are reported.
Results Higher relative importance of natural content (β = − 0.275, 95% CI − 0.388; − 0.162) and ethical concern (β = − 
0.462, 95% CI − 0.620; − 0.305) were associated with lower red meat consumption, and higher appreciation of sensory 
appeal (β = 0.482, 95% CI 0.347; 0.616) and price-cheap (β = 0.190, 95% CI 0.099; 0.281) with higher red meat consumption. 
Higher importance of health (β = 0.608, 95% CI 0.390; 0.825) was associated with higher legume consumption, and higher 
appreciation of convenience (β = − 0.401, 95% CI − 0.522; − 0.279), price-value (β = − 0.257, 95% CI − 0.380; − 0.133) 
and familiarity (β = − 0.278, 95% CI − 0.393; − 0.164) with lower legume consumption. The associations of particularly 
ethical concern, weight control, sensory appeal and mood varied according to gender, age, marital status or BMI.
Conclusion The development and implementation of actions to decrease red meat and increase legume consumption should 
focus on several food motives across different subgroups.

Keywords Food Choice Questionnaire · Food Frequency Questionnaire · Food choice motives · Legumes · Red meat · 
Adults

Introduction

Climate change and global warming are serious threats to 
people and environment. The whole food system and espe-
cially red meat production is a considerable strain on the 
environment [1, 2]. Consequently, many positive effects on 
the environment may be achieved by replacing animal-based 
protein with plant-based protein, such as legumes, in diets 
[3]. In addition, high red and processed meat consumption 

has been associated with many adverse health outcomes [4, 
5], whereas legume consumption with positive health out-
comes [4, 6]. Sustainable diets have become an important 
theme in the recently published nutrition recommendations 
and food-based dietary guidelines, such as the Planetary 
Health Diet [7], Danish Nutrition Recommendations [8] and 
upcoming Nordic Nutrition Recommendations 2022 [9]. In 
the latest Finnish national dietary survey, most adults did not 
meet the recommendation for fruits and vegetables, and men 
consumed much more red and processed meat as recom-
mended [10]. In addition, the consumption of legumes was 
low, only 12–13 g/d [11].

One important set of factors influencing food selection 
are food motives [12]. Based on the previous literature, taste/
sensory appeal, price, convenience and health are the most 
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important food motives for consumers [13–15]. Most pre-
vious studies have focused on the absolute importance of 
food motives. In the present study, we analyzed the rela-
tive importance because individuals often have to prioritize 
motives when making food choices [16]. Even if the absolute 
importance of food motive would be fairly high, its relative 
importance can be low, and thus, have only little effect on 
the decision [17]. In two Finnish studies, health, pleasure/
sensory appeal, convenience and price were relatively the 
most valued food motives [18, 19].

The current evidence on the associations of food motives 
with red and processed meat and legume consumption is 
scarce. Only a few studies have investigated specifically the 
consumption of legumes [20, 21] or red meat [14, 15, 21] 
and absolute food motives and none have studied processed 
meat and food motives. In these studies, higher absolute 
importance of natural content/concerns, health, ethical 
concern and weight control were associated with lower red 
meat [14, 20, 21] and higher legume consumption [20, 21], 
and higher absolute appreciation of convenience with higher 
red meat [15] and lower legume consumption [21]. In other 
previous studies, red and processed meat and legume con-
sumption have been a part of either specific dietary pattern 
(e.g., western dietary pattern) [22] or special diet [19], and 
therefore it cannot be concluded that food motives were spe-
cifically associated with red and processed meat or legumes. 
Moreover, there is a clear gap of information whether these 
associations between food motives and red and processed 
meat and legume consumption vary between different sub-
groups (e.g., gender, age groups, marital status, education 
level, BMI). This knowledge is needed to design more tai-
lored and effective interventions to increase the sustainabil-
ity and healthiness of diets in different population groups.

Our aim was to examine how the relative importance 
of ten food motives (health, mood, convenience, sensory 
appeal, natural content, price-cheap, price-value, weight 
control, familiarity and ethical concern) were associated 
with red meat and legume consumption in Finnish adults, 
and whether these associations varied between different sub-
groups (i.e., gender, age groups, marital status, education 
level, BMI). In this study, the term “red meat” consisted of 
red and processed meat.

Materials and methods

Participants and setting

The DIetary, Lifestyle, and Genetic determinants of 
Obesity and Metabolic syndrome 2007 baseline study 
(DILGOM 2007) was conducted in 2007 as a part of the 
FINRISK 2007 Study (FINRISK 2007) and its aim was 
to examine the role of nutrition, lifestyle, psychosocial 

factors, environment and genetic factors in the develop-
ment of obesity and metabolic syndrome [23, 24]. In FIN-
RISK 2007, a random sample of 9 957 Finnish people, 
aged between 25 and 74 years, was derived from five 
large study regions: the provinces of North Karelia, North 
Savo and Oulu, cities of Helsinki and Vantaa, and the 
areas of Turku and Loimaa. From each region, within 
each gender and 10-year age group, 200 participants were 
randomly recruited. All the participants of FINRISK 2007 
(n = 6258, between January and March 2007) were invited 
to participate in DILGOM 2007 between April and June 
2007 (Fig. 1). DILGOM 2007 data consisted of 5 024 
participants (participation rate 80%). In FINRISK and 
DILGOM 2007, the participants attended a health exami-
nation (including measurements and blood samples) and 
filled in questionnaires.

Participants who were alive, lived still in Finland and had 
taken part in DILGOM 2007 (n = 4581) were invited to the 
DILGOM 2014 follow-up study (DILGOM 2014) between 
April and June 2014. DILGOM 2014 included 3735 par-
ticipants (participation rate 82%). DILGOM 2014 was car-
ried out in two ways: the first group of participants from 
provinces of North Karelia, North Savo and Oulu, received 
mailed questionnaires and self-reported their weight and 
height (n = 2423), whereas the other group of participants 
from the areas of Turku and Loimaa and the cities of Hel-
sinki and Vantaa participated in a health examination where 
they also completed questionnaires (n = 1312). In this study 
on food motives, we focused on those 3 288 participants 
of DILGOM 2014 who had filled in the Food Frequency 
Questionnaire (FFQ) and Food Choice Questionnaire (FCQ). 
Of these 3288 participants, 209 were excluded because they 
had missing values on FCQ or FFQ resulting in the final 
data of 3079.

Measures

Food consumption

Red meat and legume consumption were assessed using a 
validated FFQ [25, 26] including 132 food items (related 
to the Finnish food culture). The participants were asked 
about their food consumption for previous 12 months. In the 
FFQ, there were nine options for the consumption frequency 
for each food item—from “never or seldom” to “more than 
six times a day.” The portion size of each food item was 
defined separately by sex (e.g., glass, slice, grams). Both 
the foods and portion sizes were based on the National 
FinDiet Survey [27, 28]. The average daily food consump-
tion, nutrients and energy intakes were calculated by the 
national food composition database (Fineli®) of the Finnish 
Institute for Health and Welfare. In the present study, the 
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term “red meat” included (both processed and unprocessed) 
beef, pork, lamb, offal, game, sausages and meat products, 
and “legumes” consisted of legumes and soy products.

Food motives

Food motives were measured using a shortened version of 
the FCQ [18, 19]. The original FCQ [13] contains thirty-six 

Fig. 1  Flowchart of the selec-
tion process of study partici-
pants

Random sample of 9 957 Finnish people aged between 25 and 74 years 

were recruited for FINRISK 2007

Participants who did not participate in 

FINRISK 2007 (n=1 964) and who returned 

only questionnaires (n=1 735)

FINRISK 2007 

n=6 258

All FINRISK 2007 participants were invited to DILGOM 2007 (n=6 258)

Participants who did not participate in 

DILGOM 2007 (n=1 234)

DILGOM 2007 

n=5 024

All DILGOM 2007 participants who were alive at the end of 2013 were 

invited to DILGOM 2014 (n=4 581)

Lost during follow-up (n=442) and 

participants who did not participate in 

DILGOM 2014 (n=404)

DILGOM 2014

n=3 735

Did not fill or no approved FFQ or FCQ 

(n=656)

Study on food motives

n=3 079
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questions assessing nine motive dimensions, but the factor 
structure has not been repeated well in other studies done 
in several countries [29, 30]. Thus, those authors suggested 
that the FCQ could be developed by reducing the number of 
food motive dimensions and questions on each dimension 
[30]. The shortened version of the FCQ used in this study 
included 25 items from the original FCQ (at least two items 
per dimension) and three additional items tapping ethical 
aspects of food selection [19]. For each item, the participants 
were asked to evaluate how much they agreed with the state-
ment ‘‘It is important to me that the food I eat on a typical 
day...’’ using a four-point scale (1 = not at all important, 2 = a 
little important, 3 = moderately important, 4 = very impor-
tant). In line with the factor analytic results of the previous 
Finnish study [19], we examined ten food motives in this 
study: health, mood, convenience, sensory appeal, natural 
content, price-cheap, price-value, weight control, famili-
arity and ethical concern. The two price items ("is cheap" 
reflecting more the influence of monetary resources, and "is 
good value for money" reflecting more the concept of worth) 
were analyzed as separate motives because they correlated 
relatively weakly with each other both in the previous study 
(r = 0.22) [19] and in the present sample (r = 0.23).

The relative importance of each food motive was cal-
culated similarly to two previous Finnish studies [18, 19]: 
first, a mean score across the items measuring the respective 
motive was calculated (except for price-cheap and price-
value which were analyzed as single items). Second, this 
mean score (or the score for price-cheap or price-value item) 
was divided by the respondent’s mean score across all 28 
motive items. For these resulting variables, the scores more 
than 1 meant that the food motive was rated higher compared 
to the mean and less than 1 the opposite. Internal reliability 
was mostly good and at least acceptable for each food motive 
dimension measured using two or more items: health (Cron-
bach’s α = 0.83), mood (α = 0.65), convenience (α = 0.69), 
sensory appeal (α = 0.72), natural content (α = 0.79), weight 
control (α = 0.80), familiarity (α = 0.78) and ethical concern 
(α = 0.82).

Background variables

Sociodemographic variables included gender (men, women), 
age in years, marital status and education level. Informa-
tion on marital status was derived using a question with six 
options: “married”, “cohabiting”, “unmarried”, “judicial 
separation or divorced”, “widowed” and “registered part-
nership.” In this study, marital status was categorized into 
two categories: “married/cohabiting” and “other.” Education 
level was assessed via self-reported total years of education, 
and they were divided into tertiles (representing low, middle 
and high education) according to birth year.

Participant’s weight and height were either measured in 
the health examination (two study regions) or they were self-
reported (three study regions) in the questionnaire. BMI (kg/
m2) was calculated, and it was categorized as “participants 
with obesity (BMI ≥ 30 kg/m2)” and “participants without 
obesity (BMI < 30 kg/m2).” In DILGOM, it has previously 
been shown that self-reported anthropometrics are well in 
accordance with professionally-measured values [31].

Statistical methods

The statistical analyses were done with IBM SPSS Statis-
tics, version 27. The differences between genders and age, 
education, marital status and BMI groups regarding red meat 
and legume consumption and relative food motives were 
studied using One-Way ANOVA (in the case that Levene’s 
test indicated equal variances across groups) or Welch test 
(in the case that Levene’s test indicated unequal variances). 
Two linear regression models were used to test the asso-
ciations between food motives (predictor variables) and red 
meat and legume consumption (outcome variables). The first 
model was un-adjusted model and the second was multivari-
able model with adjusting variables (age, gender, education, 
marital status, BMI and energy intake) which were selected 
based on the previous literature. Regression models were all 
done separately for each food motive and food consumption 
variable. Because red meat and legume consumption were 
not normally distributed, they were altered to their natural 
logarithms. In One-Way ANOVA and Welch tests, Partial 
Eta Squared was used to evaluate effect size (i.e. the mag-
nitude of the associations), while standardized regression 
coefficients were used in linear regression models. The effect 
size was judged against criteria proposed by Cohen for Par-
tial Eta Squared: very small (< 0.01), small (0.01 to < 0.06), 
moderate (0.06 to < 0.14), and large (≥ 0.14), and for stand-
ardized regression coefficients: very small (< 0.10), small 
(0.10 to < 0.30), moderate (0.30 to < 0.50), and large (≥ 0.50) 
[32]. The interactions between different subgroups (i.e., gen-
der, age groups, marital status, education level, BMI) and 
food motives were studied by linear regression analyses, and 
when the interaction was statistically significant analyses 
stratified by the respective subgroups were done. p values 
and 95% confidence intervals were given for unstandardized 
regression coefficients. p values < 0.05 were considered sta-
tistically significant.

Results

As shown in Table 1, slightly higher percentage of par-
ticipants were women (54%). Participants were on average 
60 years old (SD 12.9), average education was 13 years (SD 
3.9) and a large proportion was married/cohabiting (74%). 
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Mean BMI was 26.8 kg/m2 (SD 4.6) and participants with 
obesity (BMI ≥ 30 kg/m2) represented a fifth of the sample.

Men consumed more red meat (includes also processed 
meat) than women (p < 0.001) and the difference between 
genders was moderate in size (Partial  Eta2 = 0.099) 
(Table 2). Mean consumption of red meat was 165 g/d 
(SD = 104.2) (19.7 g/MJ) for men and 104 g/d (SD = 78.3) 
(12.4 g/MJ) for women. Between age groups, there were 
no statistically significant difference in red meat consump-
tion. In the youngest age group, the red meat consumption 
was 137 g/d (SD = 95.9) (16.4 g/MJ), in the middle group 
130 g/d (SD = 91.4) (15.5 g/MJ) and in the oldest group 
129 g/d (SD = 100.2) (15.4 g/MJ). Married/cohabiting par-
ticipants consumed more red meat than other participants 
(p = 0.000) and the difference was small in size (Partial 
 Eta2 = 0.016) (Supplementary Table 1). Mean consump-
tion of red meat was 137 g/d (SD = 96.2) (16.4 g/MJ) for 
married/cohabiting participants and 117 g/d (SD = 93.9) 
(14.0 g/MJ) for other participants. Participants with the 
lowest education consumed more red meat than partici-
pants with higher education (p = 0.000) but the difference 
was very small in size (Partial  Eta2 = 0.006). Mean consump-
tion of red meat was 143 g/d (SD = 111.8) (17.1 g/MJ) for 
participants with the lowest education, 134 g/d (SD = 95.4) 
(16.0 g/MJ) for those with the middle education and 123 g/d 
(SD = 83.4) (14.7 g/MJ) for those with the highest educa-
tion. Participants with obesity consumed more red meat than 
those without obesity (p < 0.001) but the difference was very 
small in size (Partial  Eta2 = 0.004) (Supplementary Table 2). 
Mean consumption of red meat was 128 g/d (SD = 92.5) 

(15.3. g/MJ) for participants without obesity and 145 g/d 
(SD = 108.1) (17.3 g/MJ) for participants with obesity. Men 
consumed legumes more than women (p = 0.015) but the 
size of the difference between genders was very small (Par-
tial  Eta2 = 0.002). Mean consumption of legumes was 17 g/d 
(SD = 16.8) (2.0 g/MJ) for men and 15 g/d (SD = 16.7) 
(1.8 g/MJ) for women. The oldest age group (67–82 y) 
consumed the most legumes compared to other age groups 
(p < 0.007) but the difference between groups was very 
small in size (Partial  Eta2 = 0.003). The oldest age group 
consumed legumes on average 17 g/d (SD = 19.6) (2.0 g/
MJ) and the younger age groups 15–16 g/d (SD = 14.7, 
SD = 15.7) (1.8 g/MJ and 1.9 g/MJ). There was no statisti-
cally significant difference between married/cohabiting par-
ticipants’ and other participants’ legume consumption. Mean 
legume consumption was 16 g/day (SD = 16.6) (1.9 g/MJ) 
for married/cohabiting participants and 16 g/d (SD = 17.4) 
(1.9 g/MJ) for other participants. No statistically signifi-
cant difference between education groups was observed 
in legume consumption. Mean legume consumption was 
16 g/d (SD = 18.9) (1.9 g/MJ) for participants with the low-
est education, 15 g/d (SD = 14.1) (1.8 g/MJ) for those with 
the middle education and 17 g/d (SD = 17.5) (2.0 g/MJ) for 
those with the highest education. There was no statistically 
significant difference between participants with and without 
obesity in legume consumption. Mean legume consumption 
was 16 g/d (SD = 16.1) (1.9 g/MJ) for participants without 
obesity and 17 g/d (SD = 19.6) (2.0 g/MJ) for participants 
with obesity.

Of the food motives, the highest relative importance was 
for price-value, sensory appeal and health and the lowest for 
weight control, ethical concern and familiarity (Table 2). 
In general, there were many statistically significant differ-
ences between men and women, but the most prominent dif-
ferences were for price-value (Partial  Eta2 = 0.022) and for 
familiarity (Partial  Eta2 = 0.030) even though the effect sizes 
were small. Men appreciated more price-value and familiar-
ity than women. Many statistically significant differences 
were also observed between age groups, but the most notable 
differences (small to moderate in size) were for convenience 
(Partial  Eta2 = 0.058), ethical concern (Partial  Eta2 = 0.058) 
and sensory appeal (Partial  Eta2 = 0.054). Convenience and 
sensory appeal were the most important to the youngest age 
group (31–53 y) and ethical concern to the oldest age group 
(67–82 y).

In the multivariable linear regression models, higher 
importance of health (std. β = − 0.052, p < 0.001), natural 
content (std. β = − 0.071, p < 0.001) and ethical concern (std. 
β = − 0.088, p < 0.001) were associated with lower consump-
tion of red meat (Table 3). In contrast, higher importance of 
mood (std. β = 0.039, p = 0.009), convenience (std. β = 0.042, 
p = 0.006), sensory appeal (std. β = 0.106, p < 0.001), price-
cheap (std. β = 0.061, p < 0.001) and price-value (std. 

Table 1  Descriptive characteristics of study participants (n = 3079)

The proportion of participants with missing data for marital status, 
education and BMI variables varied from 0.2 to 1.1%
a Tertiles
b Education years divided into tertiles according to birth year

Value

Women, % 54.3
Age (y), mean (SD) 59.5 (12.9)
Age  groupsa, %
 31–53 33.5
 54–66 33.6
 67–82 32.9

Education (y), mean (SD) 12.9 (3.9)
Education  groupsb, %
 Low education 26.5
 Middle education 34.8
 High education 38.7

Married/cohabiting, % 73.5
BMI (kg/m2), mean (SD) 26.8 (4.6)
 Participants with obesity (BMI ≥ 30), % 19.9
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β = 0.035, p = 0.020) were associated with higher red meat 
consumption. The size of the association between food 
motives and red meat consumption was the most prominent, 
but small, for sensory appeal, natural content, price-cheap 
and ethical concern.

In the multivariable models, higher importance of health 
(std. β = 0.093, p < 0.001), natural content (std. β = 0.048, 
p = 0.005), weight control (std. β = 0.039, p = 0.022) and 

ethical concern (std. β = 0.054, p = 0.002) were associ-
ated with higher legume consumption. Conversely, higher 
importance of convenience (std. β = − 0.112, p < 0.001), 
price-value (std. β = − 0.070, p < 0.001) and familiarity 
(std. β = − 0.084, p < 0.001) were associated with lower 
consumption of legumes (Table 3). The size of the asso-
ciation between food motives and legume consumption 

Table 3  Associations between relative food motives and red meat and legume consumption in linear regression models

Model 1 = crude model
Model 2 = multivariable model adjusted for age (continuous), gender (dichotomous), education (continuous), marital status (dichotomous), BMI 
(continuous) and energy intake (continuous)
a Beef, pork, lamb, offal, game, sausages and meat products
b Bean, peas and soy products
c Unstandardized regression coefficients
d Standardized regression coefficients. Effect size was judged against criteria proposed by Cohen [32] for standardized coefficients: very small 
(< 0.10), small (0.10 to < 0.30), moderate (0.30 to < 0.50), and large (≥ 0.50)
e p values and 95% confidence intervals were given for unstandardized regression coefficients

Red meat  consumptiona Legume  consumptionb

βc 95% CI for βe std. βd pe βc 95% CI for βe std. βd pe

Health
 Model 1 − 0.601 − 0.835; − 0.366 − 0.090  < 0.001 0.564 0.344; 0.793 0.087  < 0.001
 Model 2 − 0.347 − 0.545; − 0.150 − 0.052  < 0.001 0.608 0.390; 0.825 0.093  < 0.001

Mood
 Model 1 0.375 0.196; 0.554 0.074  < 0.001 0.209 0.034; 0.384 0.042 0.019
 Model 2 0.198 0.049; 0.347 0.039 0.009 0.087 − 0.078; 0.252 0.017 0.302

Convenience
 Model 1 0.118 − 0.013; 0.248 0.032 0.077 − 0.433 − 0.559; − 0.307 − 0.120  < 0.001
 Model 2 0.156 0.045; 0.266 0.042 0.006 − 0.401 − 0.522; − 0.279 − 0.112  < 0.001

Sensory appeal
 Model 1 0.487 0.328; 0.647 0.107  < 0.001 − 0.196 − 0.352; − 0.040 − 0.044 0.014
 Model 2 0.482 0.347; 0.616 0.106  < 0.001 − 0.141 − 0.290; 0.009 − 0.032 0.065

Natural content
 Model 1 − 0.412 − 0.547; − 0,277 − 0.107  < 0.001 0.145 0.012; 0.277 0.039 0.032
 Model 2 − 0.275 − 0.388; − 0.162 − 0.071  < 0.001 0.181 0.056; 0.307 0.048 0.005

Price-cheap
 Model 1 0.264 0.155; 0.374 0.085  < 0.001 − 0.076 − 0.184; 0.031 − 0.025 0.162
 Model 2 0.190 0.099; 0.281 0.061  < 0.001 − 0.087 − 0.188; 0.014 − 0.029 0.090

Price-value
 Model 1 0.268 0.135; 0.400 0.071  < 0.001 − 0.275 − 0.405; − 0.145 − 0.075  < 0.001
 Model 2 0.132 0.021; 0.244 0.035 0.020 − 0.257 − 0.380; − 0.133 − 0.070  < 0.001

Weight control
 Model 1 − 0.281 − 0.435; − 0.127 − 0.064  < 0.001 0.075 − 0.076; 0.226 0.018 0.328
 Model 2 − 0.064 − 0.193; 0.065 − 0.015 0.329 0.167 0.024; 0.309 0.039 0.022

Familiarity
 Model 1 0.353 0.233; 0.473 0.103  < 0.001 − 0.185 − 0.302; − 0.067 − 0.055 0.002
 Model 2 0.080 − 0.024; 0.184 0.023 0.134 − 0.278 − 0.393; − 0.164 − 0.084  < 0.001

Ethical concern
 Model 1 − 0.444 − 0,629; − 0.258 − 0.084  < 0.001 0.355 0.173; 0.536 0.069  < 0.001
 Model 2 − 0.462 − 0.620; − 0.305 − 0.088  < 0.001 0.278 0.103; 0.452 0.054 0.002
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was the most notable, but small, for health, convenience, 
price-value and familiarity.

We observed some differences between subgroups (i.e., 
gender, age groups, marital status, BMI) in the associations 
of food motives with red meat and legume consumption 
(Table 4). In women, higher importance of ethical concern 
was associated with higher legume consumption, but not in 
men. In the younger age groups (31–53 y, 54–66 y), higher 
importance of ethical concern was associated with lower red 
meat consumption and higher legume consumption, while 
in the oldest age group (67–82 y) the association was not 
significant. In the oldest age group, higher importance of 
weight control was associated with higher legume consump-
tion, but in the younger age groups there were no significant 
associations. In participants who were married/cohabiting, 
higher appreciation of sensory appeal and lower appreciation 
of ethical concern were associated with higher red meat con-
sumption. The results were similar in participants who were 
unmarried or did not live with a partner, but the associations 
were stronger. In those who were unmarried or did not live 
with a partner, higher appreciation of mood was associated 
with higher legume consumption, but not in married/cohab-
iting participants. In participants with obesity, lower red 
meat consumption was associated with higher importance 
of weight control, higher red meat consumption with greater 
importance of mood and higher legume consumption with 
higher appreciation of ethical concern. All other interac-
tions for BMI, marital status, age groups and gender were 
statistically non-significant, and none of the interactions for 
education level was significant.

Discussion

The present study added knowledge on the associations 
between the relative importance of food motives, red meat 
(including also processed meat) and legume consumption 
across different subgroups (i.e., gender, age groups, marital 
status, education level, BMI). We found that participants 
who considered health, natural content and ethical concern 
more important consumed less red meat (Table 5). In con-
trast, participants who valued more mood, convenience, sen-
sory appeal, price-cheap and price-value consumed more 
red meat. Previous studies have also associated lower red 
meat consumption with higher importance of health [14, 
22], natural content and ethical concern [14], as well as 
with lower importance of convenience [15, 20] and price 
[20]. Regarding legume consumption, we found that those 
who valued more health, natural content, weight control and 
ethical concern consumed more legumes. On the contrary, 
participants who considered convenience, price-value and 
familiarity more important consumed less legumes. There 
are similar findings in earlier studies; higher importance of 

natural concerns, health and weight control were related to 
higher legume consumption and higher importance of con-
venience [20] and price [20, 22] were associated with lower 
legume consumption.

The most notable associations (albeit still small) regard-
ing red meat consumption when effect sizes were consid-
ered in our study, were for sensory appeal, natural content, 
price-cheap and ethical concern. Enjoying eating meat and 
not wanting to change food habits [33] and disliking the 
taste of legumes [34] are barriers for decreasing red meat 
consumption. This could explain why people who appre-
ciated sensory appeal more had also higher red meat con-
sumption in our study. Furthermore, it has been found that 
people tend to like the taste of foods that are familiar to 
them [35]. Red meat is a staple food in Finnish diets whereas 
apart from green peas and pea soup legumes are not a major 
part of the Finnish food culture [10, 11]. A previous Ameri-
can study found that about 40% of participants considered 
“clean” (e.g., eating foods without food additives) eating 
as healthy [36]. This “clean” eating is related to the natural 
content motive of the FCQ, which has one question on food 
additives. Perhaps people who value more natural content 
consume less meat because especially processed meat can 
contain food additives. Participants with higher red meat 
consumption considered cheapness of food more important 
and further analyses revealed that the association concerned 
particularly processed meat. This could be explained by the 
fact that food cheapness is more important for people with 
lower socioeconomic position [19] and in Finland, espe-
cially, people with low socioeconomic position consume 
more processed meat [10]. Also, it was found that people 
who think that they have enough money compared to their 
necessities, have lower red and processed meat consump-
tion [37].

When effect sizes were considered, the most notable asso-
ciations (albeit still small) regarding legume consumption 
were for health, convenience, price-value and familiarity. 
In a Mexican study, most of the participants considered leg-
umes as healthy [38]. Higher importance of health when 
legume consumption was higher might be linked to the per-
ception of legumes as healthy. Lower importance of conveni-
ence and familiarity when legume consumption was higher 
could be related to experiences that preparing legumes takes 
more time than meat products [34] and the recipes are not 
that familiar.

Most of the subgroup differences observed in the asso-
ciations concerned ethical concern motive with the findings 
complementing the respective previous research conducted 
in the overall adult population [14, 15]. In those who were 
not married or did not live with a partner, lower apprecia-
tion of ethical concern and higher appreciation of sensory 
appeal was associated with higher red meat consumption 
more strongly compared to those who were married or 
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Table 4  Associations 
between relative food motives 
(predictors) and red meat 
and legume consumption 
(outcomes) by gender, age 
groups, marital status and BMI 
groups

Red meat  consumptiona Legume  consumptionb

βc 95% CI for β p β 95% CI for β p

Weight control
 Age groups
  31–53 y − − − 0.003 − 0.213; 0.220 0.975
  54–66 y − − − 0.174 − 0.077; 0.426 0.174
  67–82 y − − − 0.398 0.116; 0.680 0.006

 Interaction  termsd

  31–53 y 0.220 − 0.094; 0.535 0.169 − 0.445 − 0.792;− 0.098 0.012
  54–66 y 0.097 − 0.231; 0.426 0.560 − 0.246 − 0.608; 0.116 0.184
  67–82 y Ref Ref

 BMI groups
  BMI < 30 (kg/m2) 0.044 − 0.097; 0.185 0.545 − − − 
  BMI ≥ 30 (kg/m2) − 0.355 − 0.676; − 0.035 0.030 − − − 

 Interaction  termd − 0.420 − 0.766; − 0.073 0.018 0.143 − 0.238; 0.524 0.462
Ethical concern
 Gender
  Women − − − 0.472 0.224; 0.719  < 0.001
  Men − − − 0.105 − 0.142; 0.351 0.405

 Interaction  termd − 0.121 − 0.425; 0.182 0.433 0.404 0.067; 0.740 0.019
 Age groups
  31–53 y − 0.745 − 0.993;− 0.498  < 0.001 0.469 0.214; 0.724  < 0.001
  54–66 y − 0.351 − 0.625;− 0.077 0.012 0.303 0.002; 0.603 0.048
  67–82 y − 0.134 − 0.440; 0.173 0.392 − 0.110 − 0.479; 0.259 0.558

 Interaction  termsd

  31–53 y − 0.586 − 0.983;− 0.190 0.004 0.624 0.184; 1.064 0.005
  54–66 y − 0.245 − 0.659; 0.169 0.247 0.388 − 0.071; 0.848 0.098
  67–82 y Ref Ref

 Marital status
  Married/cohabiting − 0.320 − 0.494;− 0.146  < 0.001 − − − 
  Others − 0.805 − 1.146;− 0.465  < 0.001 − − − 

 Interaction  termd − 0.421 − 0.762;− 0.080 0.016 − 0.134 − 0.512; 0.245 0.489
 BMI groups
  BMI < 30 (kg/m2) − − − 0.180 − 0.013; 0.374 0.067
  BMI ≥ 30 (kg/m2) − − − 0.631 0.229; 1.034 0.002

 Interaction  termd 0.018 − 0.370; 0.406 0.926 0.556 0.127; 0.984 0.011
Sensory appeal
 Marital status
  Married/cohabiting 0.384 0.236; 0.532  < 0.001 − − − 
  Others 0.776 0.479; 1.073  < 0.001 − − − 

 Interaction  termd 0.302 0.005; 0.599 0.046 0.155 − 0.176; 0.485 0.359
Mood
 Marital status
  Married/cohabiting − − − − 0.044 − 0.230; 0.143 0.645
  Others − − − 0.456 0.110; 0.803 0.010

 Interaction  termd − 0.239 − 0.575; 0.097 0.163 0.485 0.114; 0.857 0.010
 BMI groups
  BMI < 30 (kg/m2) 0.133 − 0.035; 0.300 0.120 − − − 
  BMI ≥ 30 (kg/m2) 0.531 0.192; 0.869 0.002 − − − 

 Interaction  termd 0.419 0.045; 0.794 0.028 − 0.289 − 0.702; 0.124 0.170
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cohabiting. People who live alone can more easily follow 
their own motivation in food choices, whereas people who 
live with others must also consider what others prefer. In 
women, higher importance of ethical concern was associated 
with higher legume consumption, but not in men. Further-
more, higher importance of ethical concern was associated 
with lower red meat and higher legume consumption in the 
two youngest age groups, but not in the oldest one. One 
explanation could be that younger age groups and women 
have a better knowledge on the impact of red meat and leg-
ume consumption on environmental problems and climate 

change. Our findings yet suggest that actions aiming to 
increase legume consumption and decrease red meat con-
sumption in older adults and men should probably focus 
more on other aspects than the ethicality of diet. In married 
and cohabiting individuals, strategies that take into account 
each household member’s food motives (and potential moti-
vational differences between the members) could be effec-
tive. Finally, we noted that some food motives (i.e., weight 
control, mood and ethical concern) were related to red meat 
or legume consumption particularly in individuals with obe-
sity potentially reflecting the interplay between motivational 
factors, weight gain and weight control attempts in the cur-
rent food-rich environments.

The main strength of this study was the large population-
based sample of Finnish adults. The validated methods [13, 
25, 26] of food consumption and food motives were also 
used. It has been shown that the FCQ is a valid method to 
assess food motives in different countries [39]. Furthermore, 
we have shown earlier (DILGOM 2007) that food consump-
tion was more strongly associated with the relative food 
motives than the absolute motives [18].

Several limitations of this study need to be acknowledged. 
Even though the original sample was randomly selected 
from the Finnish population, there were non-participants 
through the studies and years. Individuals who participated 
in DILGOM 2014 were more likely to be older, women, 
have lower BMI and waist circumference and higher edu-
cation than those who attended only DILGOM 2007 [40]. 
Compared to the Finnish Population Data, the participants 
were more likely women and older, but their education level 
was similar [41, 42]. The non-participation affects the gen-
eralizability of our results. It is likely that the participants 
of the present health-related study are more interested in 

Gender, age group, marital status and BMI group stratified results are reported only for those associations 
with the corresponding interaction term p < 0.05
Stratified models are adjusted for age, gender, education, marital status, BMI (except the respective stratify-
ing factor) and energy intake
a Beef, pork, lamb, game, offal, sausages and meat products
b Bean, peas and soy products
c Unstandardized regression coefficients
d Models testing the interactions include the respective food motive variable, age, gender, education, marital 
status, BMI, energy intake, and the interaction term between the food motive and sociodemographic factor 
or BMI

Table 4  (continued) Red meat  consumptiona Legume  consumptionb

βc 95% CI for β p β 95% CI for β p

Familiarity
 Marital status
  Married/cohabiting 0.035 − 0.079; 0.149 0.543 − − − 
  Others 0.168 − 0.066; 0.402 0.158 − − − 

 Interaction  termd 0.256 0.032; 0.479 0.025 − 0.139 − 0.385; 0.108 0.270

Table 5  Summary of the associations between food consumption and 
food motives in the present  studya

a Statistically significant positive association (+), statistically signifi-
cant inverse association (−), non-significant association (ns), most 
notable associations based on effect size (*)
b Beef, pork, lamb, offal, game, sausages and meat products
c Bean, peas and soy products

Higher red meat 
 consumptionb

Higher 
legume 
 consumptionc

Health –  + *
Mood  + ns
Convenience  + –*
Sensory appeal  + * ns
Natural content –*  + 
Price-cheap  + * ns
Price-value  + –*
Weight control ns  + 
Familiarity ns –*
Ethical concern –*  + 
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their food consumption and health. The results could have 
been more prominent especially for the red meat consump-
tion with more even gender distribution. One limitation that 
must be considered is that the data was collected in 2014. It 
is possible that food motives and related eating habits have 
changed during this time and especially during the COVID-
19 pandemic [43]. A few studies, however, suggest that the 
changes in food motives have been temporary and long-term 
effects cannot be determined yet [44, 45]. In a Finnish study, 
most people reported that the pandemic did not change their 
eating habits [46]. Another Finnish study conducted in 2018 
reported similar observations on the relative importance of 
different food motives than in the present study using the 
same version of the FCQ [19]. Therefore, we assume that 
the current findings could still be fairly relevant after the 
COVID-19 pandemic because it seems that at least perma-
nent changes in food motives do not occur that quickly. The 
FFQ tends to overestimate food consumption compared to 
food records [47], however, the FFQ is the primary method 
for large epidemiological studies. There can also be mem-
ory biases because the FFQ was filled retrospectively. Fur-
thermore, people tend to overestimate their healthy food 
choices [25], thus, the reported legume consumption could 
be higher than the actual consumption. The FCQ aims to 
assess motives that are associated with daily food choices, 
but it might not include all currently relevant motives, such 
as the importance of sustainability [13]. Therefore, it could 
be useful to update some of the motive dimensions in the 
FCQ. We must also consider that even though individuals 
might appreciate certain food motives, these motives are not 
always reflected in their actual behaviour (representing the 
well-known attitude-behaviour gap). One further limitation 
is that the cross-sectional study design does not allow con-
clusions to be drawn on causality. However, as motivational 
factors are one important set of determinants of daily behav-
iour, it is reasonable to assume that food motives influence 
red meat and legume consumption.

This study provides new information on the links 
between various food motives and red meat and legume 
consumption. There are very few earlier studies concen-
trating on processed meat as well. An additional novel 
aspect of our study is that we identified certain differences 
between genders and age, marital status and BMI groups 
in these associations. We thus gained more elaborated 
knowledge, which can be useful for food industry, nutri-
tion professionals and policy makers. Because taste was 
more important for those who consumed more red meat, it 
brings challenges for food manufacturers to produce tasty 
plant-based food for them. Moreover, familiarity was more 
important for those who consumed less legumes, thus, it 
would probably be useful to increase the familiarity of 
legume- and other plant-based products. It should though 

be noted that after the present study data from 2014, many 
plant-based products have been introduced to the market, 
and especially plant-based protein products have tried to 
mimic meat products as much as possible. The cheapness 
of food was more important for those with higher red meat 
consumption, which highlights the relevance of policy 
measures to increase the affordability of plant-based food 
products.

Lunch or work canteens potentially have an important 
role in increasing the familiarity and consumption of leg-
umes [47]. With the help of nutrition professionals, menus 
could have more plant-based products. For instance, part 
of the meat in familiar dishes could be replaced with leg-
umes. Nutrition professionals should also focus on teach-
ing people how to prepare legumes because inability to 
cook legumes and lack of knowledge on suitable recipes 
are common obstacles for legume consumption [48, 49]. 
These kinds of strategies can eventually lead to more sus-
tainable and healthy diets by enhancing the familiarity of 
legumes and people’s competence to prepare them.

Conclusion

In summary, the present findings suggest that people with 
higher red meat consumption are more appreciative of sen-
sory appeal and cheapness of food and less appreciative 
of natural content and ethical concern. Moreover, people 
with higher legume consumption place more importance 
on health and less importance on convenience, familiar-
ity and price-value considerations. We further found that 
the associations of some food motives (particularly ethical 
concern, weight control, sensory appeal and mood) varied 
according to gender, age groups, marital status or BMI. 
Knowing the most important food motives regarding red 
meat and legume consumption across population groups 
may increase the possibility of altering individuals’ food 
consumption to healthier and more sustainable direction.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00394- 023- 03231-8.

Author contributions PJ (PI), SM, HK and NK designed and conducted 
the DILGOM studies. AH, HK and SM contributed to the conception 
and design of the current food motive study. The first draft was written 
by AH and all authors commented on previous versions of the manu-
script. All authors read and approved the final manuscript.

Funding Open Access funding provided by University of Helsinki 
including Helsinki University Central Hospital. This research was 
funded by the Strategic Research Council at the Academy of Finland 
(Grants 327698, 327699, 327700) and the Academy of Finland (Grant 
309157). The funding sources were not involved in study design, data 
collection, analysis or interpretation, writing the article, or in the 

https://doi.org/10.1007/s00394-023-03231-8


3274 European Journal of Nutrition (2023) 62:3263–3275

1 3

decision to submit the article for publication. The authors declare that 
they have no financial conflicts of interests.

Data availability The DILGOM data are included in the THL Biobank 
(https:// thl. fi/ en/ web/ thl- bioba nk). The data used in the present study 
can be made available on request to the THL Biobank according to the 
given ethical guidelines and Finnish legislation.

Declarations 

Conflict of interest The authors declare that they have no conflict of 
interest.

Consent to participate The participation was voluntary and written 
informed consent was collected from all the participants.

Ethical approval The DILGOM 2007 baseline study and DILGOM 
2014 follow-up study were both planned and implemented according 
to the guidelines of the Declaration of Helsinki. The research plans of 
the DILGOM 2007 and DILGOM 2014 studies were approved by the 
Ethics Committee of Helsinki and Uusimaa Hospital District (decision 
numbers 229/E0/2006 and 332/13/03/00/2013, respectively).

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Poore J, Nemecek T (2018) Reducing food’s environmental 
impacts through producers and consumers. Science 360:987–992. 
https:// doi. org/ 10. 1126/ scien ce. aaq02 16

 2. Gerber PJ, Steinfeld H, Henderson B, Mottet A, Opio C, Dijk-
man J et al. (2013) Tackling climate change through livestock: 
a global assessment of emissions and mitigation opportunities. 
FAO, Rome, p 139. http:// www. fao. org/ publi catio ns/ card/ en/c/ 
030a4 1a8- 3e10- 57d1- ae0c- 86680 a69ce ea/

 3. Westhoek H, Lesschen JP, Rood T, Wagner S, De Marco A, Mur-
phy-Bokern D et al (2014) Food choices, health and environment: 
effects of cutting Europe’s meat and dairy intake. Glob Environ 
Change 26:196–205. https:// doi. org/ 10. 1016/j. gloen vcha. 2014. 02. 
004

 4. Bechthold A, Boeing H, Schwedhelm C, Hoffmann G, Knüppel 
S, Iqbal K et al (2019) Food groups and risk of coronary heart 
disease, stroke and heart failure: a systematic review and dose-
response meta-analysis of prospective studies. Crit Rev Food Sci 
Nutr 59:1071–1090. https:// doi. org/ 10. 1080/ 10408 398. 2017. 
13922 88

 5. Schwingshackl L, Hoffmann G, Lampousi AM, Knüppel S, Iqbal 
K, Schwedhelm C et al (2017) Food groups and risk of type 2 
diabetes mellitus: a systematic review and meta-analysis of pro-
spective studies. Eur J Epidemiol 32:363–375. https:// doi. org/ 10. 
1007/ s10654- 017- 0246-y

 6. Afshin A, Micha R, Khatibzadeh S, Mozaffarian D (2014) Con-
sumption of nuts and legumes and risk of incident ischemic heart 
disease, stroke, and diabetes: a systematic review and meta-anal-
ysis. Am J Clin Nutr 100:278–288. https:// doi. org/ 10. 3945/ ajcn. 
113. 076901

 7. EAT Lancet Commission. Summary Report of the EAT-Lancet 
Commission-healthy diets from sustainable food systems. Food, 
Planet, Health. https:// eatfo rum. org/ conte nt/ uploa ds/ 2019/ 07/ 
EAT- Lancet_ Commi ssion_ Summa ry_ Report. pdf. Accessed 25 
Mar 2022

 8. Lassen AD, Christensen LM, Fagt S, Trolle E (2020) Råd om 
bæredygtig sund kost - Fagligt grundlag for et supplement til De 
officielle Kostråd. DTU Fødevareinstituttet. https:// orbit. dtu. dk/ en/ 
publi catio ns/r% C3% A5d- om-b% C3% A6red ygtig- sund- kost- fagli 
gt- grund lag- for- et- suppl ement- ti. Accessed 25 Mar 2022

 9. Helsedirektoratet. Nordic Nutrition Recommendations 2022. 
https:// www. helse direk torat et. no/ engli sh/ nordic- nutri tion- recom 
menda tions- 2022. Accessed 25 Mar 2022

 10. Valsta L, Kaartinen N, Tapanainen H, Männistö S, Sääksjärvi K 
(2018) Ravitsemus Suomessa—Nutrition in Finland-The National 
FinDiet 2017 Survey. Helsinki: National institute for wealth and 
welfare (THL). https:// urn. fi/ URN: ISBN: 978- 952- 343- 238-3 
Accessed 25 Mar 2022

 11. Kaartinen NE, Tapanainen H, Maukonen M, Päivärinta E, Valsta 
LM, Itkonen ST et al (2022) Partial replacement of red and pro-
cessed meat with legumes: a modelling study of the impact on 
nutrient intakes and nutrient adequacy on the population level. 
Public Health Nutr. https:// doi. org/ 10. 1017/ S1368 98002 20024 40

 12. Furst T, Connors M, Bisogni CA, Sobal J, Falk LW (1996) Food 
choice: a conceptual model of the process. Appetite 26:247–265. 
https:// doi. org/ 10. 1006/ appe. 1996. 0019

 13. Steptoe A, Pollard TM, Wardle J (1995) Development of a meas-
ure of the motives underlying the selection of food: the Food 
Choice Questionnaire. Appetite 25:267–284. https:// doi. org/ 10. 
1006/ appe. 1995. 0061

 14. Pollard TM, Steptoe A, Wardle J (1998) Motives underlying 
healthy eating: using the food choice questionnaire to explain 
variation in dietary intake. J Biosoc Sci 30:165–179. https:// doi. 
org/ 10. 1017/ S0021 93209 80016 55

 15. Souza AM, Bezerra IWL, Pereira GS, Torres KG, Costa RM, 
Oliveira AG (2020) Relationships between motivations for food 
choices and consumption of food groups: a prospective cross-
sectional survey in manufacturing workers in Brazil. Nutrients 
12:1490. https:// doi. org/ 10. 3390/ nu120 51490

 16. Sobal J, Bisogni CA (2009) Constructing food choice deci-
sions. Ann Behav Med 38:37–46. https:// doi. org/ 10. 1007/ 
s12160- 009- 9124-5

 17. Scheibehenne B, Miesler L, Todd PM (2007) Fast and frugal 
food choices: uncovering individual decision heuristics. Appetite 
49:578–589. https:// doi. org/ 10. 1016/j. appet. 2007. 03. 224

 18. Konttinen H, Sarlio-Lähteenkorva S, Silventoinen K, Männistö 
S, Haukkala A (2013) Socio-economic disparities in the con-
sumption of vegetables, fruit and energy-dense foods: the role of 
motive priorities. Public Health Nutr 16:873–882. https:// doi. org/ 
10. 1017/ S1368 98001 20035 40

 19. Konttinen H, Halmesvaara O, Fogelholm M, Saarijärvi H, 
Nevalainen J, Erkkola M (2021) Sociodemographic differences in 
motives for food selection: results from the LoCard cross-sectional 
survey. Int J Behav Nutr Phys Act 18:71. https:// doi. org/ 10. 1186/ 
s12966- 021- 01139-2

 20. Vainio A, Niva M, Jallinoja P, Latvala T (2016) From beef to 
beans: eating motives and the replacement of animal proteins with 
plant proteins among Finnish consumers. Appetite 106:92–100. 
https:// doi. org/ 10. 1016/j. appet. 2016. 03. 002

 21. Marty L, Chambaron S, de Lauzon-Guillain B, Nicklaus S (2022) 
The motivational roots of sustainable diets: analysis of food choice 

https://thl.fi/en/web/thl-biobank
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1126/science.aaq0216
http://www.fao.org/publications/card/en/c/030a41a8-3e10-57d1-ae0c-86680a69ceea/
http://www.fao.org/publications/card/en/c/030a41a8-3e10-57d1-ae0c-86680a69ceea/
https://doi.org/10.1016/j.gloenvcha.2014.02.004
https://doi.org/10.1016/j.gloenvcha.2014.02.004
https://doi.org/10.1080/10408398.2017.1392288
https://doi.org/10.1080/10408398.2017.1392288
https://doi.org/10.1007/s10654-017-0246-y
https://doi.org/10.1007/s10654-017-0246-y
https://doi.org/10.3945/ajcn.113.076901
https://doi.org/10.3945/ajcn.113.076901
https://eatforum.org/content/uploads/2019/07/EAT-Lancet_Commission_Summary_Report.pdf
https://eatforum.org/content/uploads/2019/07/EAT-Lancet_Commission_Summary_Report.pdf
https://orbit.dtu.dk/en/publications/r%C3%A5d-om-b%C3%A6redygtig-sund-kost-fagligt-grundlag-for-et-supplement-ti
https://orbit.dtu.dk/en/publications/r%C3%A5d-om-b%C3%A6redygtig-sund-kost-fagligt-grundlag-for-et-supplement-ti
https://orbit.dtu.dk/en/publications/r%C3%A5d-om-b%C3%A6redygtig-sund-kost-fagligt-grundlag-for-et-supplement-ti
https://www.helsedirektoratet.no/english/nordic-nutrition-recommendations-2022
https://www.helsedirektoratet.no/english/nordic-nutrition-recommendations-2022
https://urn.fi/URN:ISBN:978-952-343-238-3
https://doi.org/10.1017/S1368980022002440
https://doi.org/10.1006/appe.1996.0019
https://doi.org/10.1006/appe.1995.0061
https://doi.org/10.1006/appe.1995.0061
https://doi.org/10.1017/S0021932098001655
https://doi.org/10.1017/S0021932098001655
https://doi.org/10.3390/nu12051490
https://doi.org/10.1007/s12160-009-9124-5
https://doi.org/10.1007/s12160-009-9124-5
https://doi.org/10.1016/j.appet.2007.03.224
https://doi.org/10.1017/S1368980012003540
https://doi.org/10.1017/S1368980012003540
https://doi.org/10.1186/s12966-021-01139-2
https://doi.org/10.1186/s12966-021-01139-2
https://doi.org/10.1016/j.appet.2016.03.002


3275European Journal of Nutrition (2023) 62:3263–3275 

1 3

motives associated to health, environmental and socio-cultural 
aspects of diet sustainability in a sample of French adults. Clean 
Respons Consum. 5:100059. https:// doi. org/ 10. 1016/j. clrc. 2022. 
100059

 22. Allès B, Péneau S, Kesse-Guyot E, Baudry J, Hercberg S, Méjean 
C (2017) Food choice motives including sustainability during pur-
chasing are associated with a healthy dietary pattern in French 
adults. Nutr J 16:58. https:// doi. org/ 10. 1186/ s12937- 017- 0279-9

 23. Peltonen M, Harald K, Männistö S, Saarikoski L, Peltomäki P, 
Lund L et al. (2008) Kansallinen Finriski 2007—terveystutkimus: 
tutkimuksen toteutus ja tulokset (in Finnish). Helsinki: National 
Public Health Institute. https:// urn. fi/ URN: NBN: fi- fe201 20419 
3298. Accessed 25 Mar 2022

 24. Konttinen H, Männistö S, Sarlio-Lähteenkorva S, Silventoinen 
K, Haukkala A (2010) Emotional eating, depressive symptoms 
and self-reported food consumption. A population-based study. 
Appetite 54:473–479. https:// doi. org/ 10. 1016/j. appet. 2010. 01. 014

 25. Männistö S, Virtanen M, Mikkonen T, Pietinen P (1996) Repro-
ducibility and validity of a food frequency questionnaire in a 
case-control study on breast cancer. J Clin Epidemiol 49:401–409. 
https:// doi. org/ 10. 1016/ 0895- 4356(95) 00551-X

 26. Kaartinen NE, Tapanainen H, Valsta LM, Similä ME, Reini-
vuo H, Korhonen T et al (2012) Relative validity of a FFQ in 
measuring carbohydrate fractions, dietary glycaemic index and 
load: exploring the effects of subject characteristics. Br J Nutr 
107:1367–1375. https:// doi. org/ 10. 1017/ S0007 11451 10042 96

 27. Paturi M, Tapanainen H, Reinivuo H, Pietinen P, Toim (2008) 
Finravinto 2007—tutkimus. The national Findiet 2007 survey. 
Helsinki: National Public Health Institute. https:// urn. fi/ URN: 
NBN: fi- fe201 20419 3270. Accessed 25 Mar 2022

 28. Helldán A, Raulio S, Kosola M, Tapanainen H, Ovaskainen ML, 
Virtanen S (2013) Finravinto 2012—tutkimus. The National 
FINDIET 2012 Survey. Helsinki: National institute for wealth 
and welfare (THL). https:// urn. fi/ URN: ISBN: 978- 952- 245- 951-
0. Accessed 25 Mar 2022

 29. Eertmans A, Victoir A, Notelaers G, Vansant G, Van den Bergh 
O (2006) The Food Choice Questionnaire: factorial invariant over 
western urban populations? Food Qual Prefer 17:344–352. https:// 
doi. org/ 10. 1016/j. foodq ual. 2005. 03. 016

 30. Fotopoulos C, Krystallis A, Vassallo M, Pagiaslis A (2009) Food 
Choice Questionnaire (FCQ) revisited. Suggestions for the devel-
opment of an enhanced general food motivation model. Appetite 
52:199–208. https:// doi. org/ 10. 1016/j. appet. 2008. 09. 014

 31. Kanerva N, Harald K, Männistö S, Kaartinen NE, Maukonen M, 
Haukkala A et al (2018) Adherence to the healthy Nordic diet is 
associated with weight change during 7 years of follow-up. Br J 
Nutr 120:101–110. https:// doi. org/ 10. 1017/ S0007 11451 80013 44

 32. Cohen J (1988) Statistical power analysis for the behavioral sci-
ences, 2nd edn. L. Erlbaum Associates, Hillsdale

 33. Lea E, Worsley A (2003) Benefits and barriers to the consumption 
of a vegetarian diet in Australia. Public Health Nutr 6:505–511. 
https:// doi. org/ 10. 1079/ PHN20 02452

 34. Lea E, Worsley A, Crawford D (2005) Australian adult consumers’ 
beliefs about plant foods: a qualitative study. Health Educ Behav 
32:795–808. https:// doi. org/ 10. 1177/ 10901 98105 277323

 35. Torrico DD, Fuentes S, Gonzalez Viejo C, Ashman H, Dunshea 
FR (2019) Cross-cultural effects of food product familiarity on 
sensory acceptability and non-invasive physiological responses of 

consumers. Food Res Int 115:439–450. https:// doi. org/ 10. 1016/j. 
foodr es. 2018. 10. 054

 36. Ambwani S, Sellinger G, Rose KL, Richmond TK, Sonneville KR 
(2020) “It’s healthy because it’s natural”. Perceptions of “clean” 
eating among US adolescents and emerging adults. Nutrients 
12:1708. https:// doi. org/ 10. 3390/ nu120 61708

 37. Sares-Jäske L, Valsta L, Haario P, Martelin T (2022) Population 
group differences in subjective importance of meat in diet and red 
and processed meat consumption. Appetite 169:105836. https:// 
doi. org/ 10. 1016/j. appet. 2021. 105836

 38. Monge A, Macias L, Campos H, Lajous M, Mattei J (2019) 
Perceptions and reasons for legume consumption in Mex-
ico. Nutr Food Sci 49:1232–1242. https:// doi. org/ 10. 1108/ 
NFS- 01- 2019- 0033

 39. Januszewska R, Pieniak Z, Verbeke W (2011) Food choice ques-
tionnaire revisited in four countries. Does it still measure the 
same? Appetite 57:94–98. https:// doi. org/ 10. 1016/j. appet. 2011. 
03. 014

 40. Konttinen H, Llewellyn C, Silventoinen K, Joensuu A, Män-
nistö S, Salomaa V et al (2018) Genetic predisposition to obesity, 
restrained eating and changes in body weight: a population-based 
prospective study. Int J Obes 42:858–865. https:// doi. org/ 10. 1038/ 
ijo. 2017. 278

 41. Suomen virallinen tilasto (SVT). Väestörakenne (in Finnish). 
https:// www. tilas tokes kus. fi/ tup/ suoluk/ suoluk_ vaesto. html# 
Väestöraken ne% 2031. 12. Accessed 25 Mar 2022

 42. Suomen virallinen tilasto (SVT): Väestön koulutusrakenne (in 
Finnish). https:// www. tilas tokes kus. fi/ tup/ suoluk/ suoluk_ koulu 
tus. html. Accessed 25 Mar 2022

 43. Diaz-Mendez C, Ramos-Truchero G (2023) From the economic 
crisis to the COVID-19 pandemic in Spain: the challenges 
for healthy eating in times of crisis. Int J Gastron Food Sci. 
31:100655. https:// doi. org/ 10. 1016/j. ijgfs. 2022. 100655

 44. Marty L, de Lauzon-Guillain B, Nicklaus S (2022) Short- and 
mid-term impacts of COVID-19 outbreak on the nutritional qual-
ity and environmental impact of diet. Front Nutr 9:838351. https:// 
doi. org/ 10. 3389/ fnut. 2022. 838351

 45. Skalkos D, Kalyva ZC (2023) Exploring the impact of COVID-19 
pandemic on food choice motives: a systematic review. Sustain-
ability 15:1606. https:// doi. org/ 10. 3390/ su150 21606

 46. Kestilä L, Härmä V, Rissanen (toim.) P (2020) COVID-19-epi-
demian vaikutukset hyvinvointiin, palvelujärjestelmään ja kansan-
talouteen—Asiantuntja-arvio, syksy 2020. https:// www. julka ri. fi/ 
bitst ream/ handle/ 10024/ 140661/ URN_ ISBN_ 978- 952- 343- 578-0. 
pdf? seque nce= 1& isAll owed=y. Accessed 6 May 2023

 47. Paalanen L, Männistö S, Virtanen MJ, Knekt P, Räsänen L, Mon-
tonen J et al (2006) Validity of a food frequency questionnaire var-
ied by age and body mass index. J Clin Epidemiol 59:994–1001. 
https:// doi. org/ 10. 1016/j. jclin epi. 2006. 01. 002

 48. Niva MH, Vainio A, Jallinoja PT (2017) Barriers to increasing 
plant protein consumption in Western populations. In: Mariotti F 
(ed) Vegetarian and plant-based diets in health and disease preven-
tion. Academic Press, London, pp 157–171

 49. Skórska K, Grajeta H, Zabloka-Slowínska K (2021) Frequency of 
legume consumption related to sociodemographic factors, health 
status and health-related variables among surveyed adults from 
Poland. Public Health Nutr 24:1895–1905. https:// doi. org/ 10. 
1017/ S1368 98002 00021 16

https://doi.org/10.1016/j.clrc.2022.100059
https://doi.org/10.1016/j.clrc.2022.100059
https://doi.org/10.1186/s12937-017-0279-9
https://urn.fi/URN:NBN:fi-fe201204193298
https://urn.fi/URN:NBN:fi-fe201204193298
https://doi.org/10.1016/j.appet.2010.01.014
https://doi.org/10.1016/0895-4356(95)00551-X
https://doi.org/10.1017/S0007114511004296
https://urn.fi/URN:NBN:fi-fe201204193270
https://urn.fi/URN:NBN:fi-fe201204193270
https://urn.fi/URN:ISBN:978-952-245-951-0
https://urn.fi/URN:ISBN:978-952-245-951-0
https://doi.org/10.1016/j.foodqual.2005.03.016
https://doi.org/10.1016/j.foodqual.2005.03.016
https://doi.org/10.1016/j.appet.2008.09.014
https://doi.org/10.1017/S0007114518001344
https://doi.org/10.1079/PHN2002452
https://doi.org/10.1177/1090198105277323
https://doi.org/10.1016/j.foodres.2018.10.054
https://doi.org/10.1016/j.foodres.2018.10.054
https://doi.org/10.3390/nu12061708
https://doi.org/10.1016/j.appet.2021.105836
https://doi.org/10.1016/j.appet.2021.105836
https://doi.org/10.1108/NFS-01-2019-0033
https://doi.org/10.1108/NFS-01-2019-0033
https://doi.org/10.1016/j.appet.2011.03.014
https://doi.org/10.1016/j.appet.2011.03.014
https://doi.org/10.1038/ijo.2017.278
https://doi.org/10.1038/ijo.2017.278
https://www.tilastokeskus.fi/tup/suoluk/suoluk_vaesto.html#Väestörakenne%2031.12
https://www.tilastokeskus.fi/tup/suoluk/suoluk_vaesto.html#Väestörakenne%2031.12
https://www.tilastokeskus.fi/tup/suoluk/suoluk_koulutus.html
https://www.tilastokeskus.fi/tup/suoluk/suoluk_koulutus.html
https://doi.org/10.1016/j.ijgfs.2022.100655
https://doi.org/10.3389/fnut.2022.838351
https://doi.org/10.3389/fnut.2022.838351
https://doi.org/10.3390/su15021606
https://www.julkari.fi/bitstream/handle/10024/140661/URN_ISBN_978-952-343-578-0.pdf?sequence=1&isAllowed=y
https://www.julkari.fi/bitstream/handle/10024/140661/URN_ISBN_978-952-343-578-0.pdf?sequence=1&isAllowed=y
https://www.julkari.fi/bitstream/handle/10024/140661/URN_ISBN_978-952-343-578-0.pdf?sequence=1&isAllowed=y
https://doi.org/10.1016/j.jclinepi.2006.01.002
https://doi.org/10.1017/S1368980020002116
https://doi.org/10.1017/S1368980020002116

	Associations of food motives with red meat and legume consumption in the population-based DILGOM study
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Participants and setting
	Measures
	Food consumption
	Food motives
	Background variables

	Statistical methods

	Results
	Discussion
	Conclusion
	Anchor 18
	References




