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Abstract
Background  Socioeconomic disparities in dietary behaviors are well-known, but underlying mechanisms are not fully 
understood. We investigated whether consumer attitudes toward dietary behaviors mediate the relationship between socio-
economic factors and diet quality.
Methods  This analysis included 4051 adult participants from eight European countries of the I.Family study (2013/2014). 
Dietary intake was assessed using a food frequency questionnaire, and diet quality was measured by adherence to dietary 
recommendations using the Healthy Dietary Adherence Score. Socioeconomic factors included education, income, and social 
vulnerabilities (migrant background, experiencing unemployment in the household, single parenthood). Structural equation 
modeling was used to model pathways between predictors, outcome, and mediators, which also allowed for accounting of 
the clustered study design, incorporating random intercepts for country.
Results  Education and income were positively, and unemployment was negatively associated with diet quality. Attitudes 
reflecting favorable dietary behaviors were positively associated with diet quality, while unfavorable attitudes were inversely 
associated. Analysis of the path between socioeconomic factors and attitudes revealed a heterogeneous association pattern. 
Trusting food advertisements and frequently using ready-to-eat foods partially mediated the association between education, 
income, and diet quality. The association between single parenthood and diet quality was fully mediated by comparing food 
labels, valuing organic products, and using ready-to-eat foods.
Conclusion  Our findings suggest a mediating role of consumer attitudes in the association between socioeconomic factors 
and diet quality, but results were not consistent across socioeconomic factors. Our findings may inform the development of 
interventions and regulations promoting healthy diet, such as restricting food advertisments.
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Introduction

Dietary behaviors and diet quality are socially patterned [1, 
2]. Individuals with a higher socioeconomic status (SES) 
generally show healthier dietary behaviors, whereas those 
with a lower SES are prone to poorer quality diets [3, 4]. 
Such differences are likely to contribute to a social gradi-
ent of diet-related diseases [5, 6]. However, the underlying 

mechanisms explaining these inequalities in dietary behav-
iors are still not fully understood.

Social vulnerability includes factors such as having a 
migrant background, living in a household experiencing 
unemployment, and being a single parent. These factors 
may influence various dimensions of individuals’ lives (and 
their social standing), including access to resources, time 
constraints, social support, and health cognitions, which can 
ultimately shape dietary behaviors and health status. These 
dimensions, often overlooked in studies on SES and diet 
quality, are nonetheless crucial and require further explora-
tion for a comprehensive understanding of this relationship. 
Indeed, it has previously been found that children living 

Antje Hebestreit, Benjamin Schüz have shared senior authorship.

Extended author information available on the last page of the article

http://orcid.org/0000-0001-8963-711X
http://orcid.org/0000-0001-7836-3643
http://orcid.org/0000-0003-4316-2619
http://orcid.org/0000-0001-7176-708X
http://orcid.org/0000-0001-5438-970X
http://orcid.org/0000-0002-3603-0143
http://orcid.org/0000-0002-6583-8133
http://orcid.org/0000-0001-7354-5958
http://orcid.org/0000-0002-0801-498X
http://crossmark.crossref.org/dialog/?doi=10.1007/s00394-025-03645-6&domain=pdf


	 European Journal of Nutrition (2025) 64:127127  Page 2 of 15

in families experiencing these vulnerabilities have poorer 
dietary behaviors [7, 8].

In contrast to their wealthier and more educated counter-
parts, individuals with lower income or educational attain-
ment tend to prioritize food costs over health considerations 
when making dietary decisions [9–11]. Education may 
enhance an individual’s ability to access and process nutri-
tion-related information and adopt healthy dietary behav-
iors [12–14]. At the same time, the cost of food and nutri-
tional quality are interrelated, where lower-priced products 
are often nutritionally deficient and energy-dense [15, 16]. 
Consequently, individuals with limited financial resources 
may struggle to prioritize health when purchasing food [9].

Diet quality considers the overall pattern of food con-
sumption, and examining diet quality rather than single 
foods offers a more nuanced understanding of dietary behav-
iors [17]. In addition, it has been linked to various health 
outcomes [18]. However, diet quality is a complex phenom-
enon, and thus, multiple individual, social, and environmen-
tal factors likely contribute to socioeconomic inequalities 
in dietary intake [19, 20]. Previous research suggested that 
individual-level factors, particularly psychosocial variables 
such as knowledge, beliefs, and attitudes about dietary 
behaviors, may mediate the relationship between SES and 
diet quality. In particular, higher SES correlates with better 
nutrition knowledge [21–23], more positive attitudes toward 
healthy eating [24, 25], higher nutritional awareness [26], 
and health considerations related to food purchasing [21], 
which in turn are related to better dietary behaviors.

Examining the mediating role of consumer attitudes 
towards dietary behaviors could improve our understand-
ing of the mechanisms underlying socioeconomic ine-
qualities in dietary intake and could have implications for 
future interventions. While socioeconomic differences are 
hardly modifiable, psychological factors such as attitudes 
could be altered through interventions. Consumer attitudes 
describe individual and highly subjective perceptions of 
consequences between dietary behaviors and their affec-
tive, instrumental, or social outcomes—for example, a per-
son might expect their consumption of plant-based foods 
to improve their cardiovascular health [27, 28], whereas 
another person might expect this to improve their social 
standing [28]. The content and strength of these perceptions, 
in turn, are related to dietary behaviors, for example, more 
sustainable diets [29].

In order to identify and protect vulnerable groups, differ-
ent socioeconomic factors determining the diet quality need 
to be compared systematically. In particular, whether con-
sumer attitudes mediate SES differences in dietary behaviors 
has not yet been examined across European countries.

Therefore, this study uses the adult data from the 
I.Family study [30] to investigate whether consumer atti-
tudes toward dietary behaviors potentially mediate the 

relationship between socioeconomic factors and diet qual-
ity. We hypothesize that socioeconomic factors, including 
household income, level of education, and social vulner-
abilities indirectly affect diet quality through consumer 
attitudes. I.Family is a comprehensive follow-up study of 
the IDEFICS study focusing on the etiology of diet and 
lifestyle-related diseases among children, adolescents, and 
their parents in eight European countries.

Methods

Study population

The I.Family study is a multi-center, population-based 
follow-up study of the original IDEFICS study [30, 31]. 
While only children participated in the IDEFICS study, the 
aim of the I.Family study was to investige whole families 
[30]. Its primary focus was to cross-sectionally explore 
associations between dietary and lifestyle factors contrib-
uting to overweight and obesity in children, adolescents, 
and their parents in eight European countries (Belgium, 
Cyprus, Estonia, Germany, Hungary, Italy, Spain, and 
Sweden) [30]. Therefore, in 2013 and 2014, all children 
who had participated in the IDEFICS study, along with 
their siblings and parents, were invited to join the I.Family 
study, which served as the third follow-up of the origi-
nal IDEFICS participants.The examination involved 7123 
of the 16 228 children who initially participated in the 
IDEFICS study, along with their parents (n = 7527) and 
siblings (n = 3557) [30]. Children in the IDEFICS study 
were recruited through kindergarten and school settings in 
two comparable regions per country, focusing on feasibil-
ity rather than representativeness in recruitment process 
[31]. In the I.Family study, parents provided sociodemo-
graphic, behavioral, medical, nutritional, and lifestyle 
information for themselves and their families [30]. For fur-
ther details on the IDEFICS and I.Family cohort studies, 
please refer to the publications by Ahrens et al. [30, 31].

The present analysis, however, includes only adults par-
ticipating in the I.Family study who had answered all ques-
tions regarding consumer attitudes towards dietary behav-
iors, for whom dietary data was available and therefore the 
HDAS could be calculated, and who had no missing values 
for any covariates. Data of children and adolescents were 
not included in this analysis.

All centers obtained ethical approval from their respec-
tive local institutional review board. All adults gave writ-
ten informed consent for all examinations, collection of 
samples, subsequent analysis, and the storage of personal 
data and collected samples [30].
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Measures

All measures in the present investigation were assessed 
using standardized and harmonized protocols across all 
countries. Initially developed in English, questionnaires 
were translated into local languages, followed by back-
translation to avoid translation errors. Participants filled out 
questionnaires at home. Additional information about the 
overall study design, instruments, and survey characteristics 
is available elsewhere [30].

Socioeconomic factors

To indicate educational attainment, we used the highest level 
of education of the adults or partners living in a household. 
This was assessed using country-specific reply categories, 
which were then recoded according to the International 
Standard Classification of Education (ISCED) [32]. Thus, 
parental education was collapsed into three categories: 
“low” (ISCED level 0–2), “medium” (ISCED level 3–5), and 
“high” (ISCED level 6–8). Household income was assessed 
using nine country-specific categories, based on the median 
equivalent income in local currency. These categories were 
derived from national income distributions to ensure com-
parability across countries. The nine income categories were 
then collapsed into five categories: low (combining catego-
ries 1 and 2), low-medium (category 3), medium (4, 5 and 
6), medium–high (category 7), and high (categories 8 and 9). 
The total amount was equalized to the number of household 
members using the Organization for Economic Co-operation 
and Development’s square root scale [33].

Additional factors related to social standing were 
explored to identify socially vulnerable groups. A migrant 
background was determined if one or both parents of the 
study participant were born in a (European or non-European) 
country different from where the study took place. Unem-
ployment in the household was defined as one or both of the 
adults currently unemployed or living on social assistance or 
welfare. Single parenthood was indicated if only one adult 
lived in the household.

Diet quality

To evaluate diet quality, the HDAS was calculated using 
a food frequency questionnaire (FFQ). Participants filled 
out the questionnaire at home by reporting the consumption 
frequency of the food groups included in the questionnaire 
during a typical week over the preceding month. The FFQ, 
established as a reproducible and valid assessment tool [34, 
35], comprises 43 Pan-European food items categorized into 
14 food groups based on their nutritional profiles [36].

The HDAS was developed according to the recommen-
dations for construction of diet quality scores by Waijers 
et al. [37] and Ocké [38], and was designed specifically for 
the IDEFICS study [39]. This reflects common dietary rec-
ommendations across all eight countries in the IDEFICS 
study, including limiting the intake of refined sugars, 
reducing fat intake, especially of saturated fat, choosing 
whole meal when possible, consuming 400–500 g of fruits 
and vegetables daily, and fish 2–3 times per week. Hence, 
the HDAS considers five components: sugar, fat, whole 
meal, fruits and vegetables, and fish. For the computation 
of the HDAS, the intake frequency of sugary foods, low-fat 
foods, whole meal foods, fruits and vegetables, and fish 
was considered as the total consumption frequency or as 
the percentage of all consumed food items. The score of 
each component ranges from 0 to 10. Correspondingly, the 
HDAS is calculated as the sum of the components’ score 
ranging from 0 to 50, with the maximum score indicating 
the highest possible adherence to the dietary guidelines. 
For a detailed description of the HDAS and its calculation, 
see Arvidsson et al. (2017) [39].

Consumer attitudes toward dietary behaviors

One legal guardian was asked to answer questions regard-
ing consumer attitudes towards dietary behaviors of the 
family. Specifically, they were asked to answer the fol-
lowing items on a 5-point scale with 1 “disagree”, 2 “disa-
gree moderately”, 3 “unsure”, 4 “agree moderately”, and 5 
“agree”: (1) “I compare labels to select the most nutritious 
food,” (2) “I have more confidence in food products that 
I have seen advertised than in unadvertised products,” (3) 
“I try to avoid food products with additives,” (4) “I make a 
point of using natural or ecological products,” (5) “I prefer 
to buy meat and vegetables fresh rather than pre-packed,” 
(6) “I frequently use ready-to-eat foods in our household,” 
(7) “I frequently use mixes, for instance, baking mixes and 
powder soups”, and (8) “The kids help in the kitchen, e.g., 
they peel the potatoes and cut the vegetables.”

For participants from Belgium and Spain, the answer 
categories for all questions regarding consumer attitudes 
were in reversed order and read as follows: 1 “agree”, 2 
“agree moderately”, 3 “unsure”, 4 “disagree moderately”, 
and 5 “disagree”. Therefore, for the analysis, these cat-
egories were recoded to align with those of the other 
countries.

To improve readability of the text, the following abbre-
viated terms will be used henceforth: (1) “comparing food 
labels,” (2) “trusting food advertisements,” (3) “avoid-
ing food additives,” (4) “valuing organic products,” (5) 
“preferring fresh meat and vegetables,” (6) “frequently 
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using ready-to-eat foods,” (7) “frequently using pre-made 
mixes,” and (8) “having children help in the kitchen.”

Covariates

Sex, age, and BMI were included in the analysis as covari-
ates. Age and sex were assessed as single items in the ques-
tionnaire. Body weight was assessed using a body composi-
tion analyzer (Tanita BC 420 SMA, Tanita Europe GmbH, 
Sindelfingen, Germany) to the nearest 0.1 kg. Participants 
were weighed without shoes and wearing light clothing. 
Height was determined with a calibrated stadiometer (Seca 
225, Seca GmbH & Co., KG., Hamburg, Germany) and 
recorded to the nearest 0.1 cm. BMI was calculated by divid-
ing body weight (kg) by the square of height (m2) [30].

Statistical analysis

All analyses were performed in R (version 4.3.2). Descrip-
tive statistics are presented as mean and standard deviation 
(SD) for HDAS, BMI, age and percentage for categori-
cal variables. Additionally, the proportion of affirmative 
responses (answers: “agree” and “agree moderately”) to 
consumer attitudes is provided. Descriptive statistics are 
presented for each country and the overall study population.

Structural equation modeling (SEM) was used to model 
pathways between predictors, outcome and mediators, which 
also allowed for accounting for the clustered study design, 
incorporating random intercepts for country. Modeling was 
conducted using the lavaan package (version 0.6–16) in R 
[40]. SEM enables the simultaneous calculation of direct and 
indirect effects estimates. All models were adjusted for sex, 
age, and BMI. As we conducted multiple tests (multiple con-
sumer attitudes as potential mediators per SES dimension), 
we applied Bonferroni correction with k = 8 and adjusted the 
local significance level to 0.006.

Figure 1 here.
To estimate indirect (mediated) effects [41], in five sepa-

rate sets of analyses for each factor of SES, we first regressed 
diet quality (criterion) on each available socioeconomic 

factor (predictor). This reflects the total effect (c path in 
Fig. 1) and was estimated using linear regression. Secondly, 
path a reflects the association between socioeconomic fac-
tors or social vulnerabilities and consumer attitudes (media-
tors) using ordered logistic regression. Thirdly, path b rep-
resents the association between consumer attitudes and diet 
quality and was assessed via linear regression. The c’ path 
represents the association between predictors and outcome 
when adjusted for the mediators and signifies the direct 
effect. Finally, the indirect effect (a*b) reflects the mediating 
effect, wherein the predictor impacts the outcome through 
a specific mediator.

As the answer categories for consumer attitudes were 
reversed in Belgium and Spain, we performed a sensitivity 
analysis excluding participants from these countries. These 
results are presented in the supplementary information.

Results

Study participants

As presented in Table 1, a total of 4051 subjects (85.2% 
female) were included in the analysis. The mean (SD) HDAS 
of 25.5 (8.8), out of a maximum of 50, suggests a moderate 
level of diet quality. Most participants lived in households 
where the highest level of education was either medium 
(41.9%) or high (50.7%). Most households reported a 
medium level of income (33.5%). Concerning social vulner-
abilities, 12.7% of participants had a migrant background, 
8.8% experienced unemployment in their household at the 
time of data collection, and 10.2% were single parents.

Table 1 here.
Most participants reported comparing food labels 

(60.5%), and only few trusted food advertisments (12.6%). 
Many claimed to avoid food products with additives (74.7%). 
Overall, 62.5% valued organic products. Most participants 
preferred buying fresh meat and vegetables over pre-pack-
aged options (88.5%). A small number of households fre-
quently used ready-to-eat foods (13%) and pre-made mixes 

Fig. 1   Mediation model. *The mediators included in the mediation 
models were: comparing food labels, trusting food advertisements, 
avoiding food additives, valuing organic products, preferring fresh 

meat and vegetables, frequently using ready-to-eat foods, frequently 
using pre-made mixes, and having children help in the kitchen. All 
paths were adjusted for sex, age, and BMI
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Table 1   Sample characteristics by country and overall

Belgium, 
N = 118

Cyprus, 
N = 773

Estonia, 
N = 595

Germany, 
N = 509

Hungary, 
N = 661

Italy, 
N = 748

Spain, 
N = 208

Sweden, 
N = 439

Overall, 
N = 4051

HDAS Mean 
(SD)

27.9 (7.2) 25.0 (9.1) 27.7 (7.9) 23.0 (8.9) 23.2 (8.9) 24.3 (8.0) 27.1 (7.8) 30.7 (8.1) 25.5 (8.8)

Highest level of education in household in %
 Low 2.5 1.2 0 6.3 2.1 15.8 2.4 0 4.5
 Medium 16.9 36.6 27.4 57.6 47.7 60.6 30.8 23.9 41.9
 High 79.7 56.5 71.9 35.6 46.6 19.3 64.9 74.5 50.7
 Missing 0.8 5.7 0.7 0.6 3.6 4.4 1.9 1.6 3.0

Household income in %
 Low 2.5 27.2 11.9 16.7 14.1 41.6 6.7 2.3 19.7
 Low-

medium
2.5 9.7 3.9 10.6 7.0 15.0 6.3 2.7 8.3

 Medium 55.1 37.1 24.9 45.8 36.3 21.4 37.5 33.3 33.5
 Medium–

high
15.3 10.3 9.6 11.6 13.9 1.5 16.3 27.1 11.6

 High 18.6 12.5 47.7 9.4 22.5 7.9 27.9 33.3 21.3
 Missing 5.9 3.1 2.0 5.9 6.2 12.7 5.3 1.4 5.6

Social vulnerability in %
 Migrant 

back-
ground

3.4 19.7 3.4 19.6 3.2 17.6 7.7 15.7 12.7

 Unemploy-
ment in 
household

1.7 15.0 3.7 7.5 7.0 13.9 9.1 2.3 8.8

 Single par-
enthood

11.0 6.7 11.8 15.1 14.5 3.6 9.1 13.2 10.2

BMI (kg/m2) 
mean (SD)

24.1 (4.6) 26.2 (5.1) 25.4 (5.4) 26.7 (5.7) 26.1 (5.6) 27.4 (5.4) 25.1 (4.4) 24.7 (3.9) 26.1 (5.3)

Age (years) 
mean (SD)

41.2 (4.8) 41.5 (5.9) 39.6 (5.3) 42.9 (5.9) 40.8 (5.1) 42.7 (5.5) 44.9 (4.1) 43.8 (5.3) 41.9 (5.6)

Female in % 87.3 78.3 90.6 88.2 87.9 87.7 83.2 78.6 85.2
Consumer attitudes toward dietary behaviors in %a

 Compar-
ing food 
labels

38.1 70.5 60.0 50.5 46.9 70.2 69.3 60.8 60.5

 Trusting 
food 
advertise-
ments

7.6 20.7 3.6 5.7 6.5 27.7 15.3 2.1 12.6

 Avoiding 
food addi-
tives

53.4 83.3 78 61.3 78.5 78.4 72.1 65.2 74.7

 Valuing 
organic 
products

48.3 81.4 42.1 29.8 70.2 77.5 75.5 55.3 62.5

 Preferring 
fresh 
meat and 
vegeta-
bles

82.3 94.3 87.3 70.8 94.4 93.8 94.3 78.6 88.1

 Frequently 
using 
ready-to-
eat-food

9.3 19.9 7.7 10.2 10.4 2.8 24.0 27.8 13.0
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(6.6%). The involvement of children in the kitchen varied, 
but 60.3% of participants responded affirmatively. Notably, 
differences between countries could be observed regarding 
these consumer attitudes (Table S1 in the supplementary 
information).

Association between socioeconomic factors 
and consumer attitudes

A-path odds ratios in Fig. 2 represent an increase in odds 
of consumer attitudes associated with each unit increase in 
the respective socioeconomic factors. Accordingly, those 
with higher levels of education were less likely to trust food 
advertisements (OR = 0.693, CI 0.600; 0.800) and were 
more likely to frequently use ready-to-eat foods (OR = 1.564, 
CI 1.350; 1.814) (Fig. 2a). Higher household income was 
negatively associated with trusting food advertisements 
(OR = 0.871, CI 0.819; 0.925), valuing organic products 
(OR = 0.917, CI 0.865; 0.972), and preferring fresh meat and 
vegetables over pre-packed (OR = 0.921, CI 0.864; 0.981), 
but positively associated with frequently using ready-to-eat 
foods (OR = 1.185, CI 1.115; 1.260) and pre-made mixes 
(OR = 1.081, CI 1.012; 1.154) (Fig.  2b). Those with a 
migrant background placed greater value on organic prod-
ucts (OR = 1.325, CI 1.047; 1.679) and less frequently used 
ready-to-eat foods (OR = 0.762, CI 0.593; 0.977) (Fig. 2c). 
Those experiencing unemployment in their household were 
more likely to value organic products (OR 1 = 0.329, CI 
1.005; 1.760) and to prefer fresh meat and vegetables over 
pre-packed (OR = 1.448, CI 1.055; 2.012), and were less 
likely to frequently use ready-to-eat foods (OR = 0.633, CI 
0.468; 0.853) and pre-made mixes (OR = 0.707, CI 0.506; 
0.976) (Fig. 2d). Single parents were less likely to compare 
food labels (OR = 0.674, CI 0.522; 0.871), avoid food addi-
tives (OR = 0.659, CI 0.507; 0.855), value organic products 
(OR = 0.614, CI 0.476; 0.792), and prefer fresh meat and 
vegetables (OR = 0.680, CI 0.517; 0.898), and were more 
likely to frequently use ready-to-eat foods (OR = 1.682, CI 

1.295; 2.184) and pre-made mixes (OR = 1.345, CI 1.014; 
1.775) (Fig. 2e). There were no significant associations 
between predictors and having children help in the kitchen.

Figure 2 here.

Association between socioeconomic factors and diet 
quality

Totel effect/c-path in Fig. 2 shows the association of edu-
cation, income, migrant background, unemployment in the 
household, and single parenthood with diet quality. There 
was a significant positive association between education 
(β = 2.836, CI 2.176; 3.496) (Fig. 2a) and income (β = 0.998, 
CI 0.719; 1.277) (Fig. 2b) and diet quality, indicating that 
those with higher education and income showed higher 
adherence to dietary recommendations. Furthermore, experi-
encing unemployment in the family’s household was signifi-
cantly negatively associated with diet quality (β = – 1.963, 
CI – 3.292; – 0.635) (Fig. 2d). There was no statistically 
significant association between migrant background and 
single parenthood with diet quality (Fig. 2c, e).

Association between consumer attitudes and diet 
quality

B-path estimates in Fig. 2 represent the change in the diet 
quality score for a unit increase in consumer attitudes. Con-
sumer attitudes were associated with diet quality as follows: 
comparing food labels (β = 1.112, CI 0.823; 1.401), avoiding 
food additives (β = 0.949, CI 0.613; 1.284), valuing organic 
products (β = 0.936, CI 0.637; 1.236), preferring fresh meat 
and vegetables (β = 0.476, CI 0.084; 0.868), and having chil-
dren help in the kitchen (β = 0.446, CI 0.167; 0.724) were 
positively associated with diet quality, while trusting food 
advertisements (β = – 0.795, CI – 1.135; – 0.454), frequently 
using ready-to-eat foods (β = – 0,515, CI – 0.868; – 0.161) 
and pre-made mixes (β = 0.755, CI – 1.176; – 0.333) were 

HDAS Healthy Dietary Adherence Score, SD standard deviation, BMI body mass index
a Proportion of affirmative responses (“agree” and “moderately agree”)

Table 1   (continued)

Belgium, 
N = 118

Cyprus, 
N = 773

Estonia, 
N = 595

Germany, 
N = 509

Hungary, 
N = 661

Italy, 
N = 748

Spain, 
N = 208

Sweden, 
N = 439

Overall, 
N = 4051

 Frequently 
using 
pre-made 
mixes

4.2 10.4 6.6 10.0 4.4 3.1 9.2 4.8 6.6

 Having 
children 
help 
in the 
kitchen

53.4 65.6 48.6 59.7 71.7 53.5 66.4 60.8 60.3
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Fig. 2   a-e The mediation of 
consumer attitudes between 
socioeconomic factors/social 
vulnerabilities and Healthy 
Dietary Adherence Score. The 
total effect (c-path) shows the 
association between socioeco-
nomic factors/social vulner-
abilities and diet quality without 
the adjustment for consumer 
attitudes, while the direct effect 
(cʹ-path) shows the association 
after adjustment for consumer 
attitudes. Path a shows odds 
ratios and 99.994% confidence 
interval, paths b, c and cʹ show 
β estimates and 99.994% con-
fidence interval. All paths are 
adjusted for sex, age, and BMI
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negatively associated with diet quality (Fig.  2, b-path 
estimates).

Attitudes as mediators of the relation 
between socioeconomic factors and diet quality

We used SEM to analyze whether socioeconomic factors 
are associated with diet quality and whether the direct path 
would be mediated by consumer attitudes toward dietary 
behaviors. Indirect effects (a*b) with Bonferroni-adjusted 
confidence intervals are presented in Table 2, and Fig. 2 
shows the direct effects (c’-path). For both the level of edu-
cation and household income, we found significant indi-
rect effects for trusting food advertisements (education: 
β = 0.145, CI 0.048; 0.242, p < 0.001; income: β = 0.056; CI 
0.016; 0.095, p < 0.001) and frequently using ready-to-eat-
foods (education: β = – 0.122, CI – 0.209; – 0.034, < 0.001; 
income: β = – 0.038, CI – 0.069; – 0.006, p 0.001) (Fig. 2a, 
b). As the direct effect was significant for both predictors, 
their relationship with diet quality is partially mediated by 

these consumer attitudes. Consequently, in addition to con-
sumer attitudes, other determinants may also play a role. 
For single parents, we found significant indirect effects for 
comparing food labels (β = – 0.224, CI – 0.396; – 0.052, p 
< 0.001), valuing organic products (β = – 0.197, CI – 0.355; 
– 0.040, p 0.001), and frequently using ready-to-eat-foods 
(β = – 0.130, CI – 0.251; – 0.009, p 0.003) (Fig. 2e). As the 
direct effect was not significant, the relationship between 
single parenthood and diet quality is fully mediated by these 
consumer attitudes. No significant indirect effects for having 
a migrant background and experiencing unemployment in a 
household were found (Table 2).

Table 2 here.

Discussion

This study examined whether consumer attitudes toward 
dietary behaviors mediate the association between SES and 
diet quality. Highest level of education in the household 

Fig. 2   (continued)
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and household income were positively associated with diet 
quality, while experiencing unemployment in one’s house-
hold was negatively associated with diet quality. Attitudes 
reflecting favorable dietary behaviors, including compar-
ing food labels, avoiding food additives, valuing organic 
products, preferring fresh meat and vegetables, and having 
children help in the kitchen, were positively related to diet 
quality. Attitudes reflecting unfavorable dietary behaviors 
included trusting food advertisements, frequently using 
ready-to-eat foods, and frequently using pre-made mixes, 
and were inversely related to diet quality. A heterogeneous 
pattern of the relationship between socioeconomic fac-
tors and consumer attitudes was revealed. The association 
between education, income, and diet quality was partially 
mediated by trusting food advertisements and frequently 
using ready-to-eat foods. Comparing food labels, valuing 
organic products, and frequently using ready-to-eat foods 
fully mediated the association between single parenthood 
and diet quality.

The positive association between education, income, and 
diet quality found in this study aligns with the findings of 
other studies conducted in Europe [3, 42, 43]. Additionally, 
those experiencing unemployment in their household had 
lower diet quality scores than those who did not, alining 
with previous findings in Europe [44, 45], and Canada [46]. 
Several reviews have discussed the relationship between 
socioeconomic factors and diet quality [1, 47, 48], and gen-
erally, those of lower SES present poorer dietary behaviors, 
such as lower fruit and vegetable consumption [21, 22] and 
higher consumption of ultra-processed foods [49]. Hence, 
our findings align with the general consensus that socially 
disadvantaged groups exhibit poorer dietary behaviors than 
higher SES groups and vice versa.

As the effect estimate of education on diet quality was 
greater than the effect estimate of income on diet quality, 
the association between education and diet quality might 
be more relevant than the association with income. While 
income may fluctuate over time, educational attainment is 
stable, capturing early-life processes that typically endure 
over time [50]. The relationship between education and diet 
is believed to mirror an individual’s capacity to access and 
reflect nutrition-related information [12–14]. Higher levels 
of education suggest a deeper understanding of dietary and 
health-related matters, which might lead to dietary choices 
that align with current dietary recommendations. Indeed, 
several studies have linked higher educational attainment 
to better diet quality and enhanced nutrition knowledge [22, 
23, 51].

Income data, on the other hand, might be susceptible 
to errors due to social desirability bias, uncertainty about 
household income, or reluctance to provide accurate infor-
mation in surveys [52]. These factors can lead to a less reli-
able measure, possibly obscuring clear relationships [25], 

which might have contributed to the comparatively lower 
influence of income on diet quality observed here.

Here, unemployment was linked to poorer diet quality, 
likely driven in part by financial constraints. While more 
time at home might allow for healthier cooking [53], these 
benefits are often offset by the pressure to save on food costs 
and, thereby, to choose cheaper, less nutritious food options 
[15, 46]. Additionally, the impact of unemployment on stress 
and mental health can negatively influence dietary choices 
[54].

We observed a positive relationship between diet quality 
and attitudes reflecting favorable dietary behavior, includ-
ing comparing food labels, avoiding food additives, valuing 
organic products, preferring fresh meat and vegetables, and 
having children help in the kitchen. Two previous reviews 
[55, 56] have concluded that food label use may have a posi-
tive effect on dietary choices, but results differed between 
subgroups [56], and evidence was described as inconsistent 
[55]. Food additives, used for various technological pur-
poses during food processing, are usually not consumed on 
their own and are rarely found in minimally and unprocessed 
foods [57]. Additionally, as their consumption is associated 
with an increased risk of non-communicable diseases [49], 
avoiding additives suggests a preference for minimally pro-
cessed foods and concern with the nutritional quality of pro-
cessed foods. Valuing ecologically produced foods can be 
interpreted as an expression of commitment to sustainable 
dietary behaviors. Indeed, health consciousness has been 
associated with purchasing organic foods [58], and Baudry 
et al. [59] showed that diet quality increases with organic 
food consumption. Preferring to buy fresh meat and veg-
etables rather than pre-packed options again may signify 
a preference for minimally processed, nutrient-rich foods, 
aligning with health-conscious choices. Indeed, freshness 
is an important factor consumers use to evaluate food qual-
ity related to health [60], and households prioritizing low-
convenience foods reported higher awareness of health and 
sustainability [61]. Having children involved in food prepa-
ration has been identified as a potential strategy to improve 
their dietary behaviors [62], particularly as their involvement 
presents numerous benefits, including healthier overall diet 
quality, self-efficacy related to eating healthy foods, and food 
preparation skills [63]. Here, we showed that having children 
help in the kitchen was associated with better diet quality, 
indicating that these parents might be more health-conscious 
and confident in their cooking skills than those who are not, 
but further research is needed to explore this link.

Additionally, we observed an inverse relationship between 
unfavorable attitudes and diet quality, including trusting food 
advertisements and frequently using ready-to-eat foods and 
pre-made mixes. It has widely been reported that TV food 
advertisements predominantly promote products high in 
sugar, salt, and/or fat (e.g. [64, 65],). A positive association 
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between exposure to food advertising and consumption of 
energy-dense foods has been reported for adults [66]. Conse-
quently, participants trusting advertisements might be more 
inclined to purchase the advertised products, which may 
explain the negative association with diet quality and under-
pins the need for stronger regulations of food advertisments. 
Both ready-to-eat foods and pre-made mixes are food prod-
ucts that provide convenience, require little cooking skills, 
and are typically highly processed foods with low nutritional 
value [57]. Therefore, a more frequent consumption of these 
food products may explain the inverse association with diet 
quality. Indeed, it has previously been shown that higher 
consumption of ultra-processed foods is associated with 
lower diet quality [67].

Analysis on the path between SES and attitudes revealed 
a heterogeneous association pattern. We found that educa-
tion and income were inversely associated with trusting 
food advertisements, with the association being stronger for 
education. This suggests that individuals with higher lev-
els of education may be better equipped to critically evalu-
ate food advertisements. Household income and education 
were positively associated with frequently using ready-to-
eat foods, while income was also positively associated with 
frequently using pre-made mixes. Although consuming a 
low-convenience food pattern has previously been associ-
ated with higher income and higher educational level in 
a German cohort [61], their higher consumption in our 
investigation encompassing eight European countries may 
also indicate time constraints for meal preparation faced by 
higher status groups, considering these products’ conveni-
ence and short preparation time. We also found a negative 
association between household income and valuing organic 
products and preferring fresh meat and vegetables, which 
suggests a lower priority for high-quality foods among the 
high-income group and aligns with our findings regarding 
ready-to-eat foods and pre-made mixes. Having a migrant 
background and experiencing unemployment were positively 
associated with valuing organic products and negatively with 
using ready-to-eat foods. Additionally, unemployment was 
positively associated with preferring fresh meat and vegeta-
bles, indicating a higher preference for minimally processed 
foods. This appears to contradict previous findings that claim 
foods with higher nutritional value cost more per calorie and 
tend to be avoided by disadvantaged groups [15]. Therefore, 
further investigation is needed.

Single-parent families have historically faced greater 
economic vulnerability due to limited income and time 
constraints arising from managing childcare and household 
responsibilities, while also pursuing employment. These 
challenges might pressure them to choose energy-dense 
and processed foods for affordability and convenience, as 
indicated by a higher risk of obesity in children living in 
single-parent households [68]. Indeed, in our investigation, 

single parenthood was negatively associated with comparing 
food labels, avoiding food additives, valuing organic prod-
ucts, and preferring fresh vegetables and meat, and was posi-
tively associated with frequently using ready-to-eat foods 
and pre-made mixes, which, taken together, suggests a lack 
of resources and opportunities for health-conscious dietary 
behaviors in this particular group. However, further research 
is needed to fully understand possible mechanisms influenc-
ing dietary choices within single-parent families.

Our findings support the notion of health behavior theo-
ries that cognitions such as attitudes influence health behav-
iors such as diets (for an overview, see Conner & Norman 
[69]). More importantly, our findings also align with a cen-
tral tenet of such theories, namely that factors that are more 
proximal to behavior, such as attitudes may mediate between 
more distal factors, such as SES (e.g., [70]). Put simply, this 
suggests that socioeconomic differences manifest in dietary 
differences because people hold different ideas about diet. 
For example, we observed that trusting food advertisements 
and frequently using ready-to-eat foods partially explain the 
association between education, income, and diet quality, 
which means that education and income positively affect diet 
quality because those with higher educational attainment 
and higher income trust food advertisements less.

Strengths and limitations

This study has both strengths and limitations that need to 
be addressed. The large sample size of the I.Family study, 
encompassing data from eight European countries and rig-
orously standardized data collection, documentation, and 
data cleaning procedures ensure high level of data quality. 
For the present investigation, we used standardized meas-
ures for education and income, two of the most important 
and most commonly assessed socioeconomic factors, to 
investigate their predictive potential on consumer attitudes 
toward dietary behaviors and diet quality. Additionally, we 
examined the role of social vulnerability, including migrant 
background, experiencing unemployment in the household, 
and single parenthood, which has rarely been investigated. 
The diet quality score used in this investigation is based on 
dietary recommendations common for the eight European 
countries included in the IDEFICS/I.Family studies, and 
therefore, it is based on substantial evidence of health effects 
underlying the food and beverages included. The FFQ used 
to assess dietary intakes has been validated and found to be 
reproducible [34, 35]; however, potential bias due to social 
desirability in dietary self-reporting remains.

The main limitation is the nature of our study sample, 
which is not representative of the European population 
or of each included country. In addition, the sample con-
sists exclusively of parents, and only a minority of fathers 
(< 15%) were included in our investigation, thereby 
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introducing gender bias, and consequently, results may 
not reflect broader population views. Participants were 
predominantly of higher SES compared to other cross-
sectional studies, and as parents with a strong interest in 
health remained in the cohort by the third wave, this may 
have attenuated possible effects. However, our findings 
align with similar findings in other European populations. 
Our assessme nt of attitudes mainly focused on behavioral 
aspects, items assessing affective and cognitive aspects 
of attitudes might have revealed different patterns. The 
response options for assessing consumer attitudes were 
reversed in Belgium and Spain compared to the other 
participating countries. While this may be a potential 
limitation, experiments suggest that the order of response 
options is unlikely to influence participant responses [71]. 
However, to assess the potential impact of this inconsist-
ency, we conducted a sensitivity analysis (see supplemen-
tal information) by excluding participants from Belgium 
and Spain, and we only found slight deviations, while the 
overall results pattern was upheld.

Conclusion

Our findings suggest a mediating role of consumer atti-
tudes in the association between socioeconomic factors 
and diet quality. In particular, we showed that comparing 
food labels, trusting food advertisements, putting value in 
organic products, and using convenience foods may medi-
ate this relationship; however, results were not consistent 
across socioeconomic factors. This has implications for 
interventions and health promotion programs that promote 
healthy dietary behaviors. While directly modifying soci-
oeconomic factors is undoubtedly challenging, interven-
tions targeting cognitive and behavioral aspects may be 
an effective way to improve dietary behaviors. Addition-
ally, our findings highlight the potential of nutrition and 
consumer education programs to help individuals adopt 
healthier dietary behaviors and make informed consumer 
choices.
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