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Abstract

Background: Although sociodemographic differences in dietary intake have been widely studied, the up-to-date
evidence on the corresponding variations in motives for food selection is limited. We investigated how
sociodemographic characteristics and special diets in households are associated with the relative importance of
various food motives.

Methods: Participants were members of the S Group loyalty card program across Finland who consented to
release their grocery purchase data to be used for research purposes and responded to a web-based questionnaire
in 2018 (LoCard study). Self-reported information on sociodemographic factors (age, gender, marital status, living
situation, education, household income), special diets in household and food motives (Food Choice Questionnaire)
were utilized in the present analyses (N = 10,795). Age- and gender-adjusted linear models were performed
separately for each sociodemographic predictor and motive dimension (derived by factor analysis) outcome. The
importance of each sociodemographic predictor was evaluated based on an increase in R2 value after adding the
predictor to the age- and gender-adjusted model.

Results: Age emerged as a central determinant of food motives with the following strongest associations: young
adults emphasized convenience (ΔR2 = 0.09, P < 0.001) and mood control (ΔR2 = 0.05, P < 0.001) motives more than
middle-aged and older adults. The relative importance of cheapness decreased with increasing socioeconomic
position (SEP) (ΔR2 = 0.08, P < 0.001 for income and ΔR2 = 0.04, P < 0.001 for education). However, the price item (“is
good value for money”) depicting the concept of worth did not distinguish between SEP categories. Considerations
related to familiarity of food were more salient to men (ΔR2 = 0.02, P < 0.001) and those with lower SEP (ΔR2 = 0.03,
P < 0.001 for education and ΔR2 = 0.01, P < 0.001 for income). Respondents living in households with a vegetarian,
red-meat-free, gluten-free or other type of special diet rated ethical concern as relatively more important than
households with no special diets (ΔR2 = 0.02, P < 0.001).

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, 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://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: hanna.konttinen@helsinki.fi
1Faculty of Social Sciences, University of Helsinki, P.O. Box 18, Helsinki 00014,
Finland
2Department of Food and Nutrition, University of Helsinki, P.O. Box 66,
Helsinki 00014, Finland
Full list of author information is available at the end of the article

Konttinen et al. International Journal of Behavioral Nutrition and Physical Activity
          (2021) 18:71 
https://doi.org/10.1186/s12966-021-01139-2

http://crossmark.crossref.org/dialog/?doi=10.1186/s12966-021-01139-2&domain=pdf
http://orcid.org/0000-0002-6001-4418
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:hanna.konttinen@helsinki.fi


Conclusions: We observed sociodemographic differences in a range of food motives that might act as barriers or
drivers for adopting diets that benefit human and planetary health. Interventions aiming to narrow SEP and gender
disparities in dietary intake should employ strategies that take into account higher priority of familiarity and price in
daily food selection in lower-SEP individuals and males.

Keywords: Socioeconomic status, Age, Gender, Disparities, Motives, Eating behaviour, Food choice questionnaire,
Vegetarian diet, Price

Background
There are substantial differences in the nutritional qual-
ity of diets between various sociodemographic groups,
which are likely to contribute to health inequalities [1].
In high-income countries, women and individuals with
higher socioeconomic position (SEP) tend to consume
more vegetables and less red meat than men and those
with lower SEP [2–5]. While achieving equity in health
is a priority in many initiatives and agendas [6], there is
simultaneously an urgent need for a radical transform-
ation of the current western diets to improve human
health and environmental sustainability. The EAT-
Lancet commission of leading scientists recently argued
that by 2050 the global consumption of fruits, vegeta-
bles, nuts, and legumes will have to double, and the con-
sumption of red meat will have to reduce more than
50% [7]. This sizeable shift in diets is not possible with-
out multiple actions at various societal levels of affluent
countries. To ensure the acceptability and effectiveness
of these actions across sociodemographic groups [8], en-
hanced knowledge on motives underlying food selection
in different population segments is needed. People differ
in the importance they place on various health- and
non-health-related motives in their daily food selection
(e.g. taste, health, price, convenience, natural content, fa-
miliarity, ethical concern), and these differences are re-
lated to variations in dietary intake [9–13]. While
motives, such as health, natural content or ethical con-
cern, have been linked with healthier dietary intake (e.g.
more vegetables and less meat products), the opposite
has been observed for price, convenience or familiarity
[10, 12, 13]. Therefore, obtaining data on the current
sociodemographic patterns in food motives would aid in
designing more efficient and tailored food-related inter-
ventions as well as identifying consumer segments for
food product innovation and marketing.
However, although sociodemographic variations in di-

ets have been widely studied, the corresponding infor-
mation on food motives is scarcer. There is some
evidence that women rate most motives as more import-
ant than men, especially those related to health and
weight control [9, 11, 12, 14, 15]. Compared to younger
people, older individuals may value more “long-term-ori-
ented” motives, including health, natural content and
ethical concern [9, 11, 15]. Scattered data further imply

that lower education and/or income associates with pla-
cing higher importance on price and familiarity motives
and lower importance on health and weight control mo-
tives [12, 16–20]. It is though noteworthy that many of
these previous studies have been conducted 10–20 years
ago. As public attitudes to and interest in various spe-
cific diets and food ingredients (e.g. veganism, low-
carbohydrate diets, gluten-free diet, food additives) are
constantly changing [21], obtaining up-to-date informa-
tion on food motives is essential. Moreover, in the light
of the need for a considerable reduction in the global
consumption of red meat, the key motives that differen-
tiate between people who follow a more or a less meat-
based diet should be identified.
When studying motives for food selection, an import-

ant issue to take into account is that people usually
consider several motives as personally relevant. Conse-
quently, conflicts between motives (e.g. price, conve-
nience or taste vs. health) are common in specific food
selection situations, making it necessary for individuals
to prioritize them [22–24]. It has been proposed that be-
sides examining the absolute importance of single mo-
tives, the relative importance should also be analysed (as
derived by dividing individuals’ scores on a single motive
by their mean rating across all the motives) [12]. Analys-
ing individuals’ motive priorities may better reflect the
complexity of the motive structure in that relatively un-
important motives might not affect food selection, even
though their absolute importance is high [25]. Nonethe-
less, data on sociodemographic differences in the relative
importance of various motives is limited.
The present study aimed to extend earlier literature by

using recent data of more than 10,000 Finnish adults to
investigate how sociodemographic characteristics and
special diets in households are related to the relative
importance of health, sensory appeal, mood control,
convenience, natural content, price, weight control,
familiarity and ethical concern motives.

Methods
Participants and study design
The questionnaire data collected in June–August 2018
in the Loyalty Card (LoCard) study were utilized in the
present research. The data (pseudonymised) were de-
rived from the S Group, which is the largest commercial
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operator in grocery retail sector in Finland. Full details
of the data collection process (with a participant flow
chart) have been reported by Vuorinen et al. [26]. Ap-
proximately 1.1 million members of the S Group loyalty
card program across Finland received an email asking
for permission to use their loyalty card data (i.e. data
concerning their grocery purchases) for research pur-
poses. The email also included a link, which randomly
assigned the members to voluntarily complete one of the
three possible questionnaires (all containing questions
on sociodemographic factors), one of which contained
questions on food motives. Members who did not have
an email address in the retailer’s database, had prohib-
ited the retailer to contact them with any marketing or
research-related material, or were under 18 years of age
were excluded and did not receive the email. All emails
were sent by the S Group who had the loyalty card
holders’ contact information. The authors did not pos-
sess information on the number of valid email addresses
or the proportion of emails reaching the recipients (e.g.
bypassing trash email filters). As a reward for taking
part, twenty S Group gift cards (each worth of 50 euros)
were drawn among those who gave their consent to par-
ticipate in the study.
In total, 47,066 members consented to give their loy-

alty card data for the research, and 36,621 (78% of those
who consented) responded to the questionnaire of which
12,334 filled the questionnaire including food motive
items. The sample analysed in this study consisted of 10,
795 participants who answered all 28 items assessing
food motives (excluding 1539 participants with missing
data on one or more motive items). Based on Cramer’s
V statistics [27], there were negligible differences be-
tween individuals with and without missing motive item
data in terms of gender (χ2(1) = 31.7, p < 0.001, V = 0.05),
marital status (χ2(2) = 30.6, p < 0.001, V = 0.05), living
situation (χ2(2) = 62.0, p < 0.001, V = 0.07), education
(χ2(3) = 28.6, p < 0.001, V = 0.05), and household income
(χ2(3) = 20.2, p < 0.001, V = 0.04). In terms of age
(χ2(3) = 306.6, p < 0.001, V = 0.16), a weak association
was detected with the proportion of 18–29-years-olds
being lower (7% vs. 15%) and 65–94-year-olds being
higher (29% vs. 14%) in those with missing data.

Measures
Predictors
Sociodemographic characteristics (including age, gender,
marital status, living situation, education, household in-
come) were assessed via self-report. Age was categorized
into four groups (18–29, 30–44, 45–64, 65–94), while
three categories were used to define participants’ marital
status (married/cohabiting, divorced/widowed, never
married) and living situation (alone, two or more adults,
adult [s] and child [ren]). Participants reported their

education on a four-point scale (basic, middle, lower
academic [i.e., bachelor’s degree], upper academic [i.e.,
master’s degree]) and gross household income per
month on a seven-point scale ranging from less than
1500€ to 9000€ or more. Those who indicated that they
do not know their household income or do not want to
answer (N = 685) were excluded from the models con-
taining household income variable. Household income
was divided by the weighted sum of the number of
household adult and child members: a weight of 1.0 was
given for the first adult of the household, 0.7 for all
other adults, and 0.5 for children under the age of 18
[28]. This scaled household income variable was then di-
vided into quartiles (1st quartile ranging from 127.1€ to
1458.3€, 2nd quartile from 1458.4€ to 2250.0€, 3rd quar-
tile from 2250.1€ to 3088.2€, 4th quartile from 3088.3€
to 9750.0€).
Respondents were asked to indicate whether members

of their household had any special diets. They were able
to choose one or more diets and the following categories
were utilized in the present analyses: 1) no special diet;
2) lactose-free diet (excl. no red meat, vegetarian,
gluten-free); 3) gluten-free diet (excl. no red meat, vege-
tarian); 4) diet that does not include red meat; 5) vege-
tarian and/or vegan diet (excl. no red meat); 6) other
diets (incl. food allergies). The rationale for this
categorization was that we were mainly interested in
red-meat-free and vegetarian diets (i.e. special diets that
are chosen, not followed due to disease or intolerance)
in this study.

Outcomes
Food motives were assessed with a 28-item shortened
version of the FCQ [9, 12]. The original FCQ was devel-
oped by using a demographically heterogeneous sample
from the UK and it contains 36 items measuring nine
different motivational dimensions (health, mood control,
sensory appeal, convenience, natural content, price,
weight control, familiarity, ethical concern). Respondents
are asked to rate the statement “It is important to me
that the food I eat on a typical day …” for each item on
a four-point scale (from “1=not at all important” to “4 =
very important”). A previous Finnish research applied a
shortened version of the FCQ in which 13 items were
excluded and three items tapping ethical/political as-
pects of food purchasing were added [12]. In the present
study, we use the same version with the exception that
one familiarity item (“is familiar”) and one price item (“is
good value for money”) was added to ensure that there
were at least two items per each dimension.
The structure of the 28-item FCQ in this sample was

examined using exploratory factor analyses. The results
from the nine-factor model indicated that most motive
dimensions were rather well-replicated (for details, see
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Additional file 1). The three mood items did not load on
the same factor (e.g. “keeps me awake/alert” had the
strongest loading on the health factor and “makes me
feel good” on the sensory appeal factor), but to retain
comparison with previous research, we combined them
to the same dimension in subsequent analyses. The two
price items (“is cheap”, “is good value for money”) corre-
lated relatively weakly with each other (r = 0.22) which
was also reflected in their factor loadings. In this case,
we decided to analyse them separately because the
former one reflects more the influence of monetary re-
sources, while the latter one reflects more the concept of
worth [22].
We derived the absolute importance of health, sensory

appeal, mood control, convenience, natural content,
weight control, familiarity and ethical concern motives
by computing the mean score of the items belonging to
the respective dimension. Respondent’s rating of each
price item reflected its absolute importance. We then
calculated the relative importance of each motive by div-
iding respondent’s absolute rating of it by his/her mean
score on all 28 motive items (see also [12]). This means
that scores > 1 for each relative motive indicate that the
motive is rated more important than on average all the
motive items. As discussed in the introduction, our main
focus was on the relative importance of motives, while
estimates for the absolute motives are reported in
Additional file 2.

Statistical methods
The data were analysed using IBM SPSS Statistics for
Windows, version 25 (IBM Corp., Armonk, N.Y., USA).
Multiple linear models were conducted with a motive di-
mension as the outcome and a sociodemographic factor
as the predictor. Each predictor was adjusted for the ef-
fects of age and gender (excluding, when age/gender was
used as a predictor, then age was adjusted for gender
and gender for age). Two types of coding for age was
employed: when age was used as a control variable, con-
tinuous coding was utilized (age in years), and when age
was used as a predictor, it was utilized as a factor (age
groups) to detect potential nonlinear associations. As the
large size of the dataset tended to result in high statis-
tical significance, the practical importance of each socio-
demographic predictor was evaluated based on an
increase in R2 value after adding the predictor to the
age- and gender-adjusted model. ΔR2 values lower than
.01 were considered to indicate a predictive value that is
practically insignificant. A heatmap was also created to
visualize the variation in the strength of the associations
between sociodemographic factors and food motive di-
mensions by using information on these ΔR2 estimates.
In addition to (adjusted) regression coefficients, un-
adjusted mean and standard deviation values for each

motive dimension by sociodemographic groups were cal-
culated. The analyses were conducted using all available
data; therefore, the number of participants varied be-
tween the models (for details, see Table 1).

Results
As can be seen from Table 1, 67% of the respondents
were women, 45–64-year-olds formed the most common
age group (38%; mean age being 46.3 years [SD = 14.8]),
most of the respondents were married or cohabiting
(68%), and the most typical living situation was “Two or
more adults” (41%). The majority of the respondents had
middle level (38%) or lower academic (33%) education.
Monthly gross household incomes of 1500-2999€ and
3000-4499€ (21 and 23%, respectively) were the most
typical income categories (before scaling for household
size; not shown in Table 1). Half of the households had
no special diet (53%), while 22% reported a lactose-free
diet. Vegetarian and red-meat-free diets were followed
by 6 and 5% of the households, respectively. In the entire
sample, price-value was rated as the relatively most im-
portant motive guiding daily food selection, followed by
sensory appeal, price-cheap, convenience and health mo-
tives (Fig. 1). Table 1 also shows the unadjusted mean
values for each motive dimension by sociodemographic
groups and associated R2 values. The strongest associa-
tions were observed between age and convenience
(.095), household income (scaled) and price-cheap
(.085), and age and mood control (.057). The younger
the participants were, the more they valued convenience
and mood control in their daily food selection. Partici-
pants with higher household income (scaled) considered
cheapness less important than their lower-income
counterparts.
Tables 2, 3 and 4 report estimates (including R2

change values) from the gender- and age-adjusted linear
models separately for each motive dimension and socio-
demographic predictor. In relation to appreciation of
health motive, age group (.014), education (.013), and
household diet (.011) had an increase in R2 value above
.01 (Table 2). The regression coefficients indicated that
the oldest age group (65–94) were more concerned
about the health aspects of food than the youngest group
(18–29). Likewise, participants with higher academic
education valued health more than participants with
basic, middle or lower academic education. Finally,
households with gluten-free, vegetarian or red-meat-free
diet valued health motive more than households without
special diets. In relation to mood motive, only age group
(.054) had R2 change value above the cut-off of .01. The
older the participants were, the less they valued mood
enhancing aspects of food. For convenience motive, liv-
ing situation (.010) and age group (.093) stood out from
the rest. Younger participants and households with
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Table 1 Descriptive characteristics of the LoCard study participants and mean values for relative food motives by sociodemographic
groups

HEa WC SA MO NC EC CO FA PC PV

% Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Gender (N = 10,786)b

Women 66.9 1.024
(0.107)

0.895
(0.177)

1.123
(0.151)

1.017
(0.147)

0.986
(0.201)

0.936
(0.147)

1.057
(0.187)

0.836
(0.217)

1.053
(0.233)

1.217
(0.178)

Men 33.1 1.021
(0.112)

0.907
(0.191)

1.130
(0.178)

0.995
(0.166)

0.958
(0.226)

0.920
(0.163)

1.042
(0.207)

0.895
(0.226)

1.101
(0.267)

1.271
(0.227)

R2c <.001* .001** <.001* .004*** .004*** .002** .001*** .015*** .008*** .016***

Age group (N = 10,786)

18–29 15.0 1.016
(0.122)

0.857
(0.194)

1.131
(0.171)

1.071
(0.144)

0.903
(0.221)

0.880
(0.158)

1.123
(0.192)

0.883
(0.219)

1.141
(0.230)

1.264
(0.197)

30–44 33.1 1.016
(0.114)

0.863
(0.185)

1.137
(0.163)

1.027
(0.149)

0.956
(0.215)

0.912
(0.159)

1.103
(0.188)

0.865
(0.224)

1.083
(0.247)

1.246
(0.203)

45–64 38.0 1.024
(0.107)

0.928
(0.172)

1.129
(0.157)

0.994
(0.154)

0.999
(0.197)

0.944
(0.144)

1.019
(0.185)

0.838
(0.221)

1.047
(0.247)

1.228
(0.193)

65–94 13.9 1.055
(0.103)

0.950
(0.182)

1.083
(0.148)

0.944
(0.154)

1.042
(0.187)

0.991
(0.128)

0.946
(0.169)

0.851
(0.213)

1.020
(0.237)

1.195
(0.188)

R2 .013*** .041*** .012*** .057*** .040*** .045*** .095*** .005*** .022*** .010***

Marital status (N = 10,756)

Married/
cohabiting

68.2 1.024
(0.111)

0.900
(0.179)

1.133
(0.156)

1.001
(0.153)

0.985
(0.205)

0.935
(0.151)

1.040
(0.188)

0.854
(0.219)

1.055
(0.242)

1.236
(0.196)

Divorced/
widowed

14.0 1.031
(0.108)

0.916
(0.183)

1.113
(0.163)

0.990
(0.153)

0.995
(0.203)

0.941
(0.145)

1.038
(0.195)

0.838
(0.224)

1.087
(0.248)

1.220
(0.189)

Never married 17.8 1.021
(0.119)

0.882
(0.190)

1.110
(0.173)

1.034
(0.156)

0.930
(0.228)

0.907
(0.164)

1.108
(0.205)

0.873
(0.226)

1.112
(0.252)

1.241
(0.207)

R2 .001* .003*** .004*** .007*** .011*** .005*** .018*** .002*** .008*** .001**

Living situation (N = 10,739)

Alone 25.3 1.029
(0.117)

0.908
(0.186)

1.106
(0.174)

1.013
(0.160)

0.958
(0.222)

0.924
(0.160)

1.068
(0.214)

0.860
(0.229)

1.091
(0.256)

1.230
(0.206)

Two or more
adults

41.4 1.029
(0.111)

0.919
(0.175)

1.126
(0.157)

1.000
(0.152)

0.992
(0.205)

0.947
(0.149)

1.012
(0.186)

0.845
(0.220)

1.042
(0.244)

1.230
(0.195)

Adult(s) and
child(ren)

33.3 1.015
(0.109)

0.867
(0.183)

1.140
(0.154)

1.019
(0.150)

0.969
(0.204)

0.915
(0.149)

1.092
(0.178)

0.864
(0.216)

1.088
(0.236)

1.245
(0.191)

R2 .003*** .016*** .006*** .003*** .005*** .008*** .033*** .001*** .009*** .001**

Education (N = 10,777)

Basic 5.9 1.012
(0.108)

0.913
(0.168)

1.122
(0.163)

0.998
(0.149)

0.976
(0.198)

0.942
(0.150)

1.003
(0.185)

0.925
(0.202)

1.130
(0.256)

1.192
(0.201)

Middle 37.8 1.010
(0.114)

0.886
(0.181)

1.139
(0.162)

1.024
(0.154)

0.967
(0.208)

0.917
(0.149)

1.053
(0.192)

0.890
(0.215)

1.110
(0.238)

1.237
(0.195)

Lower academic 32.6 1.030
(0.107)

0.905
(0.182)

1.123
(0.156)

1.007
(0.150)

0.985
(0.208)

0.932
(0.152)

1.048
(0.195)

0.835
(0.217)

1.062
(0.239)

1.242
(0.196)

Upper academic 23.7 1.042
(0.112)

0.908
(0.185)

1.109
(0.163)

1.010
(0.154)

0.979
(0.216)

0.948
(0.159)

1.070
(0.196)

0.811
(0.229)

1.001
(0.248)

1.233
(0.200)

R2 .013*** .003*** .005*** .006*** .001** .006*** .006*** .027*** .032*** .003***

HH income (N = 9989)

1st quartile 25.5 1.011
(0.118)

0.866
(0.187)

1.124
(0.162)

1.028
(0.154)

0.958
(0.215)

0.914
(0.153)

1.070
(0.199)

0.892
(0.218)

1.168
(0.241)

1.240
(0.204)

2nd quartile 32.9 1.024
(0.109)

0.898
(0.177)

1.120
(0.159)

1.012
(0.150)

0.974
(0.207)

0.930
(0.154)

1.052
(0.192)

0.863
(0.216)

1.082
(0.228)

1.233
(0.191)

3rd quartile 18.1 1.024 0.902 1.134 1.004 0.978 0.935 1.056 0.839 1.039 1.240
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adults and children valued convenience more than older
participants and households with adults only.
Best predictors for sensory appeal motive were age

group (.012) and special diets in household (.010)
(Table 3). People in the oldest age group seemed to care

less about the sensory pleasures related to food than par-
ticipants belonging to the youngest age group. Also,
households without any special diets were more con-
cerned about sensory appeal motive than households
with gluten-free, red-meat-free, vegetarian, or other type

Table 1 Descriptive characteristics of the LoCard study participants and mean values for relative food motives by sociodemographic
groups (Continued)

HEa WC SA MO NC EC CO FA PC PV

% Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

Mean
(SD)

(0.108) (0.176) (0.158) (0.155) (0.205) (0.148) (0.190) (0.216) (0.227) (0.199)

4th quartile 23.5 1.038
(0.112)

0.936
(0.180)

1.126
(0.165)

0.994
(0.156)

0.989
(0.214)

0.943
(0.156)

1.038
(0.198)

0.822
(0.221)

0.966
(0.247)

1.229
(0.198)

R2 .007*** .018*** .001* .006*** .003*** .004*** .003*** .014*** .085*** <.001

HH special diets (N = 10,503)

No special diet 52.8 1.019
(0.114)

0.907
(0.179)

1.135
(0.165)

1.009
(0.157)

0.962
(0.209)

0.918
(0.152)

1.059
(0.199)

0.867
(0.223)

1.087
(0.253)

1.242
(0.204)

Lactose-free 22.2 1.018
(0.103)

0.910
(0.171)

1.131
(0.149)

1.010
(0.149)

0.978
(0.202)

0.928
(0.146)

1.049
(0.187)

0.862
(0.210)

1.060
(0.234)

1.230
(0.192)

Gluten-free 7.0 1.050
(0.109)

0.863
(0.190)

1.111
(0.155)

1.015
(0.159)

1.024
(0.211)

0.939
(0.148)

1.025
(0.186)

0.852
(0.220)

1.040
(0.235)

1.224
(0.184)

Red-meat-free 5.1 1.052
(0.104)

0.898
(0.186)

1.092
(0.150)

0.994
(0.153)

1.029
(0.206)

0.977
(0.154)

1.012
(0.186)

0.792
(0.226)

1.018
(0.232)

1.209
(0.185)

Vegetarians 6.3 1.035
(0.119)

0.849
(0.196)

1.090
(0.168)

1.019
(0.144)

0.966
(0.225)

0.986
(0.154)

1.073
(0.188)

0.797
(0.216)

1.047
(0.244)

1.228
(0.184)

Other 6.5 1.024
(0.112)

0.870
(0.194)

1.112
(0.168)

1.014
(0.154)

1.001
(0.215)

0.941
(0.159)

1.056
(0.192)

0.847
(0.238)

1.058
(0.243)

1.238
(0.193)

R2 .009*** .011*** .008*** <.001 .010*** 0.017*** .005*** .010*** .006*** .001**

HE health, WC weight control, SA sensory appeal, MO mood, NC natural content, EC ethical concern, CO convenience, FA familiarity, PC price-cheap, PV price-value,
HH household
***P < .001, **P < .01, *P < .05
aScores > 1 for each relative food motive indicate that the dimension is rated more important than on average all the motive items
bNumber of participants with missing data for predictors in the analysed sample: age: 9, gender: 9, marital status: 39, living situation: 56, education: 18, household
income: 121, household special diets: 292
cR2 values represent the proportion of the variance in the relative food motive that is explained by the given sociodemographic variable

Fig. 1 Mean values and 95% confidence intervals for relative food motives in the LoCard study (N = 10,795)

Konttinen et al. International Journal of Behavioral Nutrition and Physical Activity           (2021) 18:71 Page 6 of 15



Table 2 Results from multiple linear models predicting the relative importance of health, mood and convenience motive
dimensionsa

Health Mood Convenience

Bb 95% CI P ΔR2c B 95% CI P ΔR2 B 95% CI P ΔR2

Gender .001*** .001** <.001

Women 0.009 0.004, 0.013 <.001 0.010 0.004, 0.016 .001 −0.003 −0.010, 0.004 .43

Men (ref.)

Age group .014*** .054*** .093***

18–29 (ref.)

30–44 <0.001 −0.006, 0.007 .99 −0.043 −0.051, −0.034 <.001 −0.020 −0.031, −0.009 <.001

45–64 0.009 0.002, 0.015 .007 −0.075 −0.084, −0.067 <.001 −0.103 −0.114, −0.093 <.001

65–94 0.041 0.033, 0.049 <.001 −0.124 −0.135, −0.113 <.001 −0.177 −0.190, −0.164 <.001

Marital status <.001 <.001 .006***

Married/cohabiting
(ref.)

Divorced/widowed <0.001 −0.006, 0.006 .99 0.001 −0.007, 0.010 .76 0.030 0.019, 0.040 <.001

Never married 0.003 −0.002, 0.009 .26 0.005 −0.002, 0.013 .17 0.035 0.026, 0.045 <.001

Living situation .001** .002*** .010***

Alone 0.008 0.002, 0.014 .006 0.015 0.008, 0.023 <.001 0.006 −0.003, 0.015 .21

Two or more adults 0.007 0.002, 0.012 .010 0.012 0.005, 0.019 .001 −0.037 −0.046, −0.029 <.001

Adult(s) and
child(ren) (ref.)

Education .013*** .005*** .003***

Basic −0.036 −0.046, −0.026 <.001 0.027 0.014, 0.040 <.001 −0.033 −0.049, −0.017 <.001

Middle −0.030 −0.036, −0.025 <.001 0.027 0.019, 0.034 <.001 −0.023 −0.032, −0.014 <.001

Lower academic −0.011 −0.017, −0.005 <.001 0.010 0.002, 0.017 .011 −0.028 −0.037, −0.018 <.001

Upper academic
(ref.)

Household income .005*** .001* <.001

1st quartile −0.027 −0.028, −0.015 <.001 0.009 <.001, 0.017 .046 −0.007 −0.018, 0.004 .19

2nd quartile −0.014 −0.020, −0.008 <.001 0.010 0.002, 0.018 .018 0.003 −0.007, 0.013 .60

3rd quartile −0.014 −0.018, −0.005 .001 0.001 −0.008, 0.010 .89 0.002 −0.009, 0.013 .74

4th quartile (ref.)

Household special
diets

.011*** .001 .006***

No special diet (ref.)

Lactose-free <0.001 −0.005, 0.006 .95 −0.003 −0.010, 0.005 .46 −0.015 −0.024, −0.006 .001

Gluten-free 0.032 0.024, 0.042 <.001 0.001 −0.011, 0.012 .89 −0.041 −0.055, −0.027 <.001

Red-meat-free 0.033 0.023, 0.043 <.001 −0.017 −0.030, −0.003 .013 −0.048 −0.065, −0.032 <.001

Vegetarians 0.023 0.014, 0.032 <.001 −0.013 −0.026, −0.001 .030 −0.022 −0.037, −0.007 .005

Other 0.013 0.004, 0.022 .004 −0.007 −0.019, 0.005 .27 −0.020 −0.034, −0.005 .008

***P < .001, **P < .01, *P < .05
aEach model includes age, gender and the given sociodemographic variable as predictors
bB values are unstandardized regression coefficients
cΔR2 refers to increase in the model R2 value after adding the given sociodemographic predictor to the age- and gender-adjusted model
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of diet. In relation to weight control motive, age group
(.041) was the only sociodemographic predictor with R2

change exceeding .01. Respondents aged 45 or more
valued weight control motive more than respondents
belonging to the youngest age group (18–29). In regard

to natural content motive, age group (.044) and special
diets in household (.011) were the best predictors. A
descending trend was observed for age: the younger the
participants were the less they cared about natural con-
tent motive. Likewise, households without any special

Table 3 Results from multiple linear models predicting the relative importance of sensory appeal, weight control and natural
content motive dimensionsa

Sensory appeal Weight control Natural content

Bb 95% CI P ΔR2c B 95% CI P ΔR2 B 95% CI P ΔR2

Gender .001** <.001 .009***

Women −0.011 −0.018, −0.005 .001 −0.001 −0.008, 0.007 .88 0.043 0.034, 0.051 <.001

Men (ref.)

Age group .012*** .041*** .044***

18–29 (ref.)

30–44 0.006 −0.004, 0.015 .25 0.006 −0.004, 0.017 .24 0.056 0.044, 0.068 <.001

45–64 −0.003 −0.012, 0.006 .56 0.071 0.061, 0.081 <.001 0.101 0.089, 0.113 <.001

65–94 −0.50 −0.062, −0.039 <.001 0.093 0.080, 0.106 <.001 0.149 0.134, 0.163 <.001

Marital status .005*** <.001 .004***

Married/cohabiting
(ref.)

Divorced/widowed −0.009 −0.018, <0.001 .050 −0.004 −0.014, 0.006 .43 −0.018 −0.030, −0.007 .002

Never married −0.031 − 0.039, −0.023 <.001 0.004 −0.006, 0.013 .44 −0.034 −0.044, −0.023 <.001

Living situation .004*** .004*** .004***

Alone −0.026 −0.034, −0.018 <.001 0.022 0.013, 0.031 <.001 −0.035 −0.046, −0.025 <.001

Two or more adults −0.003 − 0.011, 0.004 .37 0.026 0.018, 0.035 <.001 −0.010 −0.020, −0.001 .035

Adult(s) and child(ren)
(ref.)

Education .005*** .003*** .002***

Basic 0.021 0.007, 0.035 .003 −0.017 −0.033, −0.001 .032 −0.028 −0.046, −0.010 .002

Middle 0.029 0.021, 0.037 <.001 −0.019 −0.028, −0.010 <.001 −0.009 −0.020, 0.001 .067

Lower academic 0.013 0.005, 0.021 .001 0.001 −0.008, 0.010 .90 0.008 −0.002, 0.019 .12

Upper academic (ref.)

Household income .001** .008*** .001

1st quartile −0.010 −0.020, −0.001 .027 −0.048 −0.058, −0.038 <.001 −0.008 −0.020, 0.004 .17

2nd quartile −0.008 −0.016, 0.001 .068 −0.032 −0.041, −0.022 <.001 −0.011 −0.022, <0.001 .045

3rd quartile 0.004 −0.006, 0.014 .39 −0.025 −0.035, −0.014 <.001 −0.001 −0.014, 0.011 .86

4th quartile (ref.)

Household special
diets

.010*** .007*** .011***

No special diet (ref.)

Lactose-free −0.006 −0.013, 0.002 .15 0.006 −0.002, 0.015 .17 0.018 0.008, 0.028 <.001

Gluten-free −0.026 −0.039, −0.014 <.001 −0.040 −0.053, −0.026 <.001 0.065 0.049, 0.081 <.001

Red-meat-free −0.044 −0.058, −0.030 <.001 −0.008 −0.024, 0.008 .32 0.066 0.048, 0.084 <.001

Vegetarians −0.054 −0.067, −0.041 <.001 −0.037 −0.051, −0.023 <.001 0.026 0.009, 0.043 .002

Other −0.027 −0.040, −0.015 <.001 −0.026 −0.040, −0.012 <.001 0.048 0.032, 0.065 <.001

***P < .001, **P < .01, *P < .05
aEach model includes age, gender and the given sociodemographic variable as predictors
bB values are unstandardized regression coefficients
cΔR2 refers to increase in the model R2 value after adding the given sociodemographic predictor to the age- and gender-adjusted model
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diets placed less value on natural content motive than
households where lactose-free, gluten-free, red-meat-
free, or other type of special diet was followed.
In relation to ethical concern motive, again, age group

(.049) and special diets in household (.024) proved out
to be the best sociodemographic predictors (Table 4).
The older the participants were, the more they valued
ethical concern motive. Also, households following
gluten-free, red-meat-free, vegetarian, or other type of
special diet placed more value on ethical concern motive
than households without any special diets. In regard to
familiarity motive, gender (.018), education (.029),
household income (.014), and special diets in household
(.010) all had R2 change value above .01. Women appre-
ciated less familiarity of food than men. Participants with
higher academic education also cared less about famil-
iarity than those with lower academic, middle, or basic
education. Likewise, respondents in the highest income
quartile were less concerned about familiarity than
people in the two lowest income quartiles. Finally,
households following a vegetarian or red-meat-free diet
valued less familiarity than households where no special
diet was followed.
Best predictors for price-cheap motive were gender

(.013), age group (.026), education (.035), and household
income (.077) (Table 4). Men appreciated cheapness of
food more than women. Also, the younger the partici-
pants were, the more they valued price-cheap motive.
Similar ascending trend was observed in regard to edu-
cation: the less educated the participants were, the more
they valued inexpensiveness of food. Not surprisingly,
also household income showed a similar pattern: partici-
pants in the lower quartiles valued inexpensiveness more
than those in the highest quartile. In regard to price-
value motive, gender (.021) and age group (.015) had the
highest increase in R2 change estimate. Men appreciated
more price-value motive than women. Also, an ascend-
ing trend was observed for age: respondents in the youn-
gest age group appreciated price-value motive more than
those in the older age groups.
Finally, the heatmap (Fig. 2) illustrates that age stood

out as having the strongest associations with conveni-
ence, ethical concern, mood, weight control and natural
content motives. Overall, the changes in R2 due to inclu-
sion of marital status or living situation were smaller
than for other predictors. Household special diets
showed a somewhat distinct pattern where the associ-
ation with ethical concern was most pronounced.

Discussion
The present research provided detailed and up-to-date
knowledge on how the relative importance of food
motives varies across different segments of the popula-
tion. Age and household income occurred as the

sociodemographic factors that showed the strongest as-
sociations with certain food motives: young adults placed
greater emphasis on convenience and mood control than
middle-aged and older adults, while the salience of
cheapness decreased with increasing household income.
Albeit somewhat weaker in strength, we also detected
several other links between sociodemographic character-
istics, special diets and individuals’ motive priorities as
discussed in the following paragraphs.
In accordance with a few previous studies [9, 11], age

emerged as a central determinant of motives for food se-
lection. Overall, our findings are consistent with the sug-
gestion [11] that older individuals may value more
“long-term-oriented” motives (health, weight control,
natural content, ethical concern), while younger people
may emphasize more “short-term-oriented” motives
(mood, sensory appeal, price, convenience). The emer-
gence of diverse health problems and the phase of the
life course, such as having children and more stabilized
life and financial situation, are likely to contribute to
more long-term and health-conscious orientation in
middle-aged and older adults. The observation that con-
siderations related to mood control (e.g. helps me cope
with stress) were most salient to 18–29-year-olds could
also reflect the increased rates of frequent psychological
distress in Finnish young adults [29] and the impact of
distress in those prone to emotional eating [30]. Even
though younger people often report being more environ-
mentally concerned than older people [31], the present
and previous studies [9, 15] applying the FCQ have
found a positive association between age and ethical
concern motive. However, one potential explanation for
this discrepancy is that the ethical concern dimension
contained only one item (“is packaged in an environ-
mentally friendly way”) assessing wider environmental
aspects.
Gender differences in the examined food motives were

substantially more pronounced in the absolute than in
the relative terms; a phenomenon that was also observed
in a population-based study of Finnish working-age
adults [12]. Consistent with earlier studies [9, 11, 12, 14,
15] analysing gender differences in the absolute terms,
we found that women rated the absolute importance of
health, ethical concern, natural content, mood, sensory
appeal, convenience and weight control as higher than
men. This probably reflects that women still have the
main responsibility for grocery shopping and cooking in
many households [32] and are exposed to stricter socio-
cultural norms for body shape [33] with both phenom-
ena leading to greater involvement and preoccupation
with food in females. In contrast, gender differences in
the relative importance of motives were mostly weak in
line with the fact that relative motives do not capture in-
dividual differences in the level of involvement with food
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[12]. Nonetheless, a novel and potentially important
observation was that men rated the relative importance
of price-value, familiarity and price-cheap as higher than
women; a pattern reflecting a more practical motivational
orientation in males.
Price, familiarity and health emerged as the motive

dimensions that most notably differentiated between
education and household income categories: participants
with higher SEP valued more healthiness and less cheap-
ness and familiarity in their daily food selection com-
pared to lower-SEP participants. A similar pattern has
also been reported in earlier studies [12, 16–20], but a
unique finding in our study was that the price item (“is
good value for money”) depicting the concept of worth
did not distinguish between SEP categories. Food being
good value for money actually emerged as the most im-
portant motive (in both absolute and relative terms) in
all education and household income groups, which sug-
gests that the impact of the price-value considerations
on food selection is dominant and widespread. It is yet

possible that there are systematic SEP differences in
what kind of foods and portion sizes fulfill the criteria of
being good value for money; a topic to be addressed in
future studies. We further observed that the positive
relationship between education and health motive was
more prominent than the one involving household
income. Albeit education and income are closely inter-
twined, they may influence the importance of health
considerations via separate pathways. On the one hand,
spending longer time in the educational system may
improve nutrition and food literacy as well as socialize
individuals to adopt healthy dietary patterns [34]. On
the other hand, affluent individuals and households pos-
sess greater financial freedom to take the health aspects
into account given that foods of higher nutritional qual-
ity have been demonstrated to cost more per calorie
[35]. Besides these separate pathways, the stronger link
between education and health motive can also reflect the
fact that both of them were measured at the individual
level, while income was assessed at the household level.

Fig. 2 Heatmap visualizing the variation in the strength of the associations between sociodemographic factors and relative food motives. The ΔR2

values represent increase in the proportion of variance explained in each motive dimension after adding the sociodemographic predictor to the
age- and gender-adjusted linear model. Motives and sociodemographic predictors (rows and columns) are arranged according to the similarity
in ΔR2
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Higher education and household income were both
linked to a lower salience of familiarity in daily food se-
lection (albeit education again with a stronger effect
size), and these associations are probably driven by
diverse mechanisms. Lower economic resources may act
as a barrier for eating unfamiliar foods: experimenting
with new foods and dishes often involves a risk of waste
that less affluent individuals cannot afford to take [36].
The mechanisms of social distinction [37] may also play
a role: individuals with higher SEP can be more willing
to incorporate new foods in their diets because it pro-
vides one medium to set themselves apart from the
other SEP groups [38, 39]. It has indeed been proposed
that health-related lifestyle has become increasingly im-
portant source of social distinction in the present pros-
perous societies where more people can afford various
consumer goods [39].
There is rather little previous evidence on whether

motives for food selection differ by marital status, living
situation and/or having children. An Irish study found
that singles rated natural content, weight control and
sensory appeal slightly lower than those with partner,
while there was a small positive association between hav-
ing children and price [15]. In our study, the impact of
marital status and living situation on individuals’ motive
priorities tended to be weak with some effects observed
on convenience and price-cheap motives: participants
living with child(ren) tended to emphasize convenience
and unmarried participants appreciated cheapness. How-
ever, to fully understand how diverse living situations in-
fluence food motives, future research with more detailed
groupings (e.g. based on the respondent’s gender and
the number and age of children living in the household)
is needed.
Although a lactose-free diet was the most common

special diet in the studied households (22% of the house-
holds), our main interest concerned households follow-
ing more plant-based diets. All in all, respondents living
in households with vegetarian and red-meat-free diets
appeared to possess a more ethically- and health-
conscious motivational orientation compared to house-
holds with no special diets. A few studies assessing diets
on an individual level have reported parallel observations
[10, 40]. Furthermore, familiarity and sensory appeal
emerged as additional motives that distinguished be-
tween households with vegetarian/red-meat-free diets
and no special diets implying that these motives have a
potential to act as barriers to following a more plant-
based diet. Though we were unable to distinguish
whether the reported diets were actually followed by the
respondent or other household members, a special diet
in the household is prone to influence all members’ diets
as eating patterns have been found to be socially trans-
missible across various kinds of relationships, including

spouses and parent-child dyads [10, 41]. It is noteworthy
that the causal links between special diets and food mo-
tives are potentially more complex than the ones involv-
ing sociodemographic factors. It is plausible to assume
that age, gender, SEP, marital status and living situation
as well as related experiences and resources influence in-
dividual’s motive priorities rather than vice versa. In
contrast, prioritizing certain motives can lead to adopt-
ing a specific diet, while following the diet can also
gradually affect the relative importance of motives.

Practical implications
The present study offers two complementary areas of
practical implications. First, our findings contribute to
the knowledge-base that helps especially scholars, nutri-
tion professionals and policy-makers to design more effi-
cient and tailored interventions promoting diets that
benefit human and planetary health across sociodemo-
graphic categories. To ensure the maintenance of dietary
changes, it is vital to develop and implement actions that
allow individuals to incorporate new eating practices in
such a way that simultaneously satisfy a range of motives
important in their food selection. For instance, food-
related interventions targeting increased vegetable and
reduced red meat intakes in lower-SEP individuals and
men can benefit from taking into account greater prior-
ity of familiarity and price among other issues. A con-
crete example of this type of intervention could entail
close collaboration with lunch or workplace canteens to
develop familiar food recipes by replacing a part of red
meat with plant-based protein while simultaneously en-
suring the affordability and tastiness. Given that one of
the strongest associations occurred between lower
household income and higher salience of cheapness, our
results also support the potential of using price interven-
tions to reduce socioeconomic inequalities in healthy
eating [8].
Second, Vadakkepatt et al. [42] have recently put forth

the need for “sustainable retailing” to recognize and
emphasize food retailers’ role in addressing the manyfold
challenges related to sustainability and health. Given
their unique position in the food supply chain, retailers
have a critical role and potential in encouraging and fa-
cilitating changes in consumer behaviour towards
healthier and more sustainable future. Toward that end,
detailed insights on how food motives, such as price and
convenience, relate to specific sociodemographic factors
can enrich food retailers’ understanding of consumer
preferences, and help them support consumers’ behav-
ioural changes through more effective segmentation and
promotional activities. This knowledge can likewise help
food manufacturers to facilitate behavioural changes by
designing products that, for example, take the role of
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familiarity for specific consumer segments better into
account.

Strengths and limitations
The main strength of this study is that we utilized re-
cently collected data of more than 10,000 Finnish adults
with information on a diverse set of sociodemographic
characteristics and food motives. Moreover, a valuable
and unique contribution is that we simultaneously fo-
cused on the relative importance of motives (instead of
only analysing the absolute importance of each motive)
because it may better reflect the complexity of the
motive structure. In line with this interpretation, the as-
sociations between food motives and dietary intake (as
measured by a food frequency questionnaire) were found
to be weaker on the absolute than on the relative level
[12]. Nonetheless, we included estimates for absolute
motives in additional material (see Additional file 2) to
retain the full comparability between our research and
previous ones using the FCQ [9].
A limitation is that compared to the general Finnish

adult population, the sample included more women,
employed individuals and those with higher education,
while retired individuals and those aged under 30 and
over 70 years were underrepresented [26]. However, sen-
sitivity analyses applying post-stratification weights de-
veloped to correct this bias [26] produced similar results
with a trend that the associations between age and food
motives became somewhat stronger (see Additional file 3).
Even though the cross-sectional study design does not
allow conclusions to be drawn on causality, it can be ar-
gued that sociodemographic characteristics are more
likely to influence food motives than vice versa. Because
the high number of statistical tests conducted increased
the likelihood for Type 1 errors, we decided to
emphasize the strength of the associations (as indicated
by ΔR2 values) when reporting and interpreting the re-
sults. Accordingly, we gave more emphasis on stronger
associations with significance markedly smaller than the
conventional nominal level of statistical significance
(5%).
There are also potential limitations in the utilized

measures due to the restricted questionnaire length.
Special diets and income were measured only at the
household level as discussed above. Although we
assessed numerous motive dimensions using the 28-item
version of the FCQ developed in 1995 [9], our study is
somewhat restricted in reflecting the most recent devel-
opments in norms regarding motives for food selection
(e.g. motives reflecting changed norms for locally
produced foods or varied forms of masculinity [43]).
Moreover, it would have been beneficial to measure price,
familiarity and natural content more comprehensively
with a higher number of items.

Conclusions
Our findings imply that sociodemographic differences in
a range of motives for food selection (including familiar-
ity, price, mood control and convenience) exist that
might act as barriers or drivers for adopting a diet that
is characterized by increased vegetable intake as well as
by reduced red meat intake. Interventions aiming to di-
minish SEP and gender disparities in the healthiness and
sustainability of diets should employ strategies that take
into account higher priority of familiarity and price in
daily food selection in lower-SEP individuals and males.
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