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ABSTRACT
The prevalence of childhood obesity has increased at an alarm-
ing rate despite several actions to reverse this trend. It is 
important to focus on tackling the constraints for healthy food 
provisioning. We focus on identifying segments of mothers in 
relation to factors acting as barriers to healthy eating. Five 
hundred mothers in each country (Argentina, France and 
Denmark) completed an online survey. In each of the three 
countries, four segments are identified, varying mostly on work-
ing and socio-economic status, self-efficacy and attitudes to 
health experts. Segments of mothers who are skeptical to 
nutrition advice from health professionals were identified. 
Another important finding is that staying-at-home mothers 
might face more barriers to healthy eating than mothers who 
work outside the home. We provide suggestions for targeted 
interventions addressing healthy eating behaviors among moth-
ers with different profiles.

Background

Being a parent today implies exposure to multiple discourses concerning food and 
health and how best to bring up one’s child. Parents encounter alarming reports con-
cerning childhood obesity and welfare diseases in childhood […] At the same time, 
parents have their everyday life to handle, with work, travel, leisure activities, meal 
preparation and other household chores, where time, money and space determine the 
limits for what it is possible.

(Johansson et  al., 2013, p. 458)

Childhood obesity has reached worrying levels in most economically devel-
oped and developing countries and represents one of the biggest challenges 
of the 21st century (World Health Organization, 2016a). The prevalence 
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of childhood obesity in Europe and in Latin America has increased at an 
alarming rate due to changes in dietary patterns and lifestyles in the past 
decades (World Health Organization, 2016b). In many countries, the prob-
lem is worsening dramatically. This is the case of Argentina, where child-
hood obesity rates quadrupled between 1990 and 2007 (Orden et  al., 2013).

However, in an attempt to solve the problem, health experts encounter 
the risk of overwhelming parents beyond their capacities for action, as 
exposed by Johansson et  al. (2013) in the quote chosen to open this article. 
Scholars have called attention to the judgmental moral tone of public 
nutritional approaches, especially toward mothers. Although not intention-
ally, some public health approaches might contribute to place the burden 
of cooking healthy meals mainly on women, who are presumed to carry 
solely the responsibility for families’ healthy eating (Elliott & Bowen, 2018; 
Wright et  al., 2015).

Therefore, a supportive investigational approach is crucial, one that 
focuses on the constraints for healthy food provisioning among mothers, 
as opposed to focusing on nutrition “rules” that are difficult—if not impos-
sible—to follow. To predict, identify and understand the factors acting as 
barriers to parental healthy eating with an appropriate theoretical frame-
work is pivotal for effective promotion of healthy lifestyles and obesity 
prevention in childhood (Birch & Anzman, 2010).

In this regard, the Social Cognitive Theory (SCT) has proven to be a 
suitable framework to investigate mothers’ food‐related behaviors that 
support optimal child nutrition and obesity prevention (Byrd‐Bredbenner 
et  al., 2011). The SCT considers a triad of factors influencing behavior 
adoption and change, including personal, environmental and behavioral 
aspects. Environmental (e.g., social/family support, barriers and con-
straints), personal (e.g., self-efficacy, knowledge, outcome expectations) 
and behavioral determinants (e.g., skills) all have an impact on food choices 
and vary across different cultural contexts (Bandura, 2002).

Given the complexity of factors influencing eating behaviors at the family 
level, scholars have emphasized the need for multi-disciplinary approaches 
to promote healthy eating habits. Social Marketing is among the disciplines 
that provide critical insights to improve the effectiveness of nutrition actions. 
The Social Marketing approach involves the application of concepts and ideas 
of marketing theory to achieve behavior change in a beneficial direction for 
individuals and societies (Lee & Kotler, 2015). One of the key concepts of 
Social Marketing—and marketing in general—is segmentation. Segments or 
clusters are groups of individuals who share similar wants, needs, lifestyles, 
behaviors and values. Identification of meaningful segments in the target 
audience is pivotal for effective interventions because it allows for tailoring 
the message to the characteristics of specific groups (Luecking et  al., 2017).
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In the light of this, the present study focuses on identifying clusters of 
mothers in relation to personal, behavioral, and environmental factors 
acting as barriers to healthy eating. We believe that a culturally diverse 
sample has the potential to provide a broader understanding about mothers 
to the greatest extent.

Cross-cultural analysis: Choice of countries

Cross-cultural studies have the potential to maximize variation in obser-
vations compared to studies of single societies, thus improving intercultural 
validity of insights and theories (Ember, 2009; Takeda & Melby, 2017). 
This seems to be particularly the case for food and nutrition studies, since 
different cultural groups show significant diversity in healthy eating behav-
iors and attitudes to food (Orji & Mandryk, 2014; Rodríguez-Arauz 
et  al., 2016).

To perform the present analysis, two European countries and one Latin 
American country were included because of their distinctive cultural and 
social settings and their different approaches to food and meals. France 
was selected due to the dominant role of food in the French culture, and 
Denmark was selected because of the cultural contrast in this aspect. The 
way people associate diet and health also varies in expression in these 
two countries. Whereas the French are inclined to define healthy eating 
more in terms of balance, variety and freshness (Rozin et  al., 1999), the 
Northern Europeans associate food healthiness with animal welfare, hygiene 
and nutrition (Bergflødt et  al., 2012).

Another reason why Denmark was deemed interesting for the analysis 
is due to the higher gender equality in the Scandinavian region. Argentina 
is a clear contrast to this aspect, as well as in the childhood obesity rates. 
Argentina ranks 77 in the gender equality rank, while France and Denmark 
rank 8 and 2 respectively (the lower in the rank the higher the gender 
equality) (United Nations, 2018). In regard to childhood obesity rates, 
Argentina has a prevalence of 21.7%, contrasting with France (10.4%) and 
Denmark (9%) (World Health Organization, 2017). Another interesting 
aspect about Argentina is the Southern European cultural trait inherent 
to Argentinian food culture, a result of the history of colonization. More 
than its neighboring countries, the majority of Argentines are descendants 
of European immigrants, primarily from Italy and Spain (Meehan & 
Katzman, 2001). Therefore, it seems valuable to exam attitudes and barriers 
to healthy eating among Argentinians in comparison to European countries.

Based on literature, we hypothesize that the importance attributed to food 
and meals (Fischler, 2011; Rozin et  al., 1999), the food and culinary culture 
(Gatley et  al., 2014; Saint-Pol, 2015) and gender (in)equality (Beagan et  al., 
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2008; Bianchi et  al., 2000; Calasanti & Bailey, 1991; Fielding-Singh, 2017; 
Kan et  al., 2011) influence the barriers to healthy eating in the family food 
environment, and thus, are worth investigating in diverse cultural settings.

Methods

Survey development and content

The survey included statements based on empirical research on constraints 
to healthy eating in the family food environment, attitudes to nutrition 
advice and outcome expectations of healthy eating (each of the items and 
respective references are available as supplementary material). The state-
ments covered barriers along the different phases of food provisioning, 
such as planning, purchasing, cooking (e.g., “I lack cooking skills to prepare 
healthy dishes”), also including division of housework (e.g., “When I do 
not feel like cooking, I can get my partner to do it”). Additionally, pre-es-
tablished scales were included for other important constructs of the Social 
Cognitive Theory: general self-efficacy (Schwarzer, 1993), (subjective) 
knowledge (Flynn & Goldsmith, 1999) and health consciousness (Visschers 
et  al., 2013). The final “Socio-cognitive measures of maternal barriers to 
healthy eating” consisted of 57 statements and is available as supplementary 
material. All items were rated on 7-point disagree-agree Likert-type scales.

The questionnaire has been previously translated to Danish and pre-
tested with a sample of 267 Danish mothers (Moura & Aschemann-Witzel, 
2022). For the other languages, translation was done by professional trans-
lators from the marketing agency which performed the data collection, 
the marketing agency Userneeds https://userneeds.com/en/. Researchers in 
the field of families’ eating behaviors, who are native speakers in the 
corresponding languages (French and Spanish) and bilingual (English), 
checked the translated questionnaire for word and phrasing adequacy.

Data collection

Data collection was conducted by Userneeds in October 2020. The average 
respondent required 14 minutes to answer the survey. To increase the 
statistical power and reliability of the dataset, we established two exclusion 
criteria: answering the survey in less than five minutes (considered not 
enough time to read all the questions) and answering incorrectly the 
attention check question: “I like to find plastic in my food” (respondents 
who did not answer “strongly disagree” or “disagree” were excluded) 
(Oppenheimer et  al., 2009). The attention check was not applied in 
Denmark due to the importance attributed to trust in the Danish culture. 
Professionals from the marketing agency experienced that attention checks 

https://doi.org/10.1080/07399332.2022.2096887
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decreased the engagement of Danish respondents, who would feel dis-
trusted by the researchers. The study was approved by Aarhus University’s 
ethics committee (serial number: 2019–28).

The sample size of 500 mothers per country was pre-defined considering 
the median sample size commonly used in cluster analysis (Dolnicar, 2002). 
To meet eligibility requirements, panel members had to be mothers of at 
least one child aged up to four years old (preschoolers). This age range 
was identified as meaningful to perceived changes in healthy eating behav-
iors related to motherhood (Moura & Aschemann-Witzel, 2020). Quotas 
applied to the completed survey responses ensured that the sample rep-
resented the country in terms of region of residence.

Sample characteristics

Table 1 presents the sample characteristics. The mean age of women in France 
corresponded to the mean age of French women at birth of first child 
(30.6 years old) (Eurostat, 2018). For Danish and Argentinian (from Buenos 
Aires) mothers, the mean age of 32.6 and 31 (respectively) approximated to 
the national mean age at birth of first child (31.2 years old in Denmark and 
30.6 in Buenos Aires) (Eurostat, 2018; Ministerio de Hacienda, 2015).

In the three countries, the majority of mothers had one or two children 
who were four years old or younger. The vast majority were living with 
a partner and had the primary responsibility for food-related activities in 
the household (except for Denmark where 50% of the mothers reported 
to be the main responsible). In regard to educational level, the Argentinian 
and Danish samples comprised 75% women with a university degree, 
whereas in France 57% of the respondents did not have a university degree. 
Only in Denmark, the majority of mothers were working full time. In 
each of the three countries, the majority of respondents considered their 
financial situation to be sufficiently good.

Data analysis

The analysis strategy followed three main steps as explained below. 
Considering the marked cultural and social differences between countries, 
statistical tests were performed for each country separately.

Factor analysis
We applied an exploratory factor analysis (common factor analysis with 
oblimin rotation) for all the 57 items. Exploratory factor analysis (EFA) 
is a technique employed to explain the common causes of correlated 
variables and to identify empirical regularities. Therefore, EFA is a rec-
ognized method for explanatory theory generation (Haig, 2005).
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A country-by-country EFA showed only minor cross-country differences 
in the items correlational factor structure. We retained items if they a) 
loaded with at least 0.4 on any factor, or b) loaded unequivocally on one 
single factor (by a factor loading of at least 0.3) (Lanario et  al., 2020). 
Furthermore, resulting factors were kept if they contained at least two items 
and showed a sufficient reliability with Cronbach’s alpha (0.5 or higher).

The factor analysis resulted in 56 items that emerged as pertaining to 
seven factors (factor loading values are available as supplementary 

Table 1. mothers’  socio-demographic characteristics.
argentina france Denmark

n: 500 per country mean (SD) mean (SD) mean (SD)

age 31 (5.9) 30.6 (5.2) 32.6 (5.0)

BmI 25.9 (6.9) 25.9 (6) 25.9 (5.6)

n % n % n %

overweight or obesity 117 23 205 41 219 44
“I do not want to answer” 255 51 72 14 59 12
Number of children n % n % n %
mothers with 1 child only 213 43 203 41 224 45
mothers with 2 children 189 38 173 35 209 42
mothers with 3 children or more 98 19 124 24 67 13
Age of children
Youngest child n % n % n %
mothers whose youngest child was younger than 

12 months
222 44 279 56 278 56

oldest child n % n % n %
mothers whose oldest (or only) child was younger 

than 12 months
88 18 127 26 131 26

mothers whose oldest child was between 12 and 
48 months

186 37 165 33 207 42

Pregnancy n % n % n %
mothers who declared to be pregnant at the time 

of the survey
30 6 38 7 43 8

Dietary restriction (vegetarian, vegan, gluten/
lactose free, other)

166 33 52 10 98 19

Household structure
living with a partner 435 87 448 90 463 93
Share of food-related activities*
mother herself 309 62 335 71 250 50
Education n % n % n %
1 = Secondary education or less 5 1 126 25 53 10
2 = Vocational education 116 23 154 32 73 15
3 = 2-year university degree 105 21 111 22 42 8
4 = 3-year university degree (e.g., Bachelor) 253 50 52 10 203 41
5 = 4–5 year university degree (e.g., master) 13 3 53 10 123 25
6= more than 5 years at university (e.g., PhD) 8 2 4 1 6 1

n % n % n %
Employment status
Working full-time (37 or more h/week) 215 43 198 40 264 53

n % n % n %
Perception of financial situation 

Scale from 1= Difficult 7 = Well off
1 − 2 40 8 84 17 19 4
3–5 358 72 371 74 300 60
6 or more 97 19 36 7 172 34
“I do not want to answer” 5 1 9 2 9 2

* mothers were asked: “If you live with a partner, please indicate who is the main responsible for food-related 
activities (planning meals, cooking, etc.) in your house.”.

https://doi.org/10.1080/07399332.2022.2096887
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material). Two of the factors consisted of the items from two different 
variables (Flynn & Goldsmith, 1999; Schwarzer & Jerusalem, 1995) which 
we decided to divide into two subscales to retain the theoretical 
distinctions.

The seven scales and two sub-scales were labeled as follows: 1.a) Barriers 
to healthy eating, 1.b) Subjective knowledge, 2) Low interest/enjoyment 
in cooking, 3) Family support, 4) Barriers at the workplace, 5) Negative 
opinions about nutrition advice, 6.a) Preferring own capabilities versus 
experts’ advice, 6.b) General self-efficacy, 7) Health consciousness and 
outcome expectations of healthy eating. Sampling adequacy for each item 
in the model and for the complete model was confirmed (KMO = .989, 
Bartlett’s Test of Sphericity p = .000).

Segment identification through cluster analysis
We conducted a latent class analysis with the identified factors, using the 
software package Latent Gold (Latent GOLD version 5.1 Statistical Innovations 
Inc., Belmont MA) to determine whether mothers could be segmented into 
specific groups. The cluster analysis was carried out for each country sep-
arately, on the grounds of the cross-cultural particularities potentially shaping 
the segments in different ways. The factors were treated as continuous 
variables. The cluster solution was chosen according to the most economical 
model measured by the lowest Bayesian Information Criterion (BIC value). 
This value is lower for less complex and therefore more economical models 
(Mathijssen et  al., 2012).

Table 2 presents the model comparison with one to six latent classes and 
the corresponding BIC values. The BIC statistic for the four-class model was 
slightly lower than for the other models in the three countries. The findings 
thus indicate that the four-cluster solution was the best fit. These four clus-
ters were distinguished from each other by the seven identified factors.

Segment characterization
The identified segments were compared in their socio-demographic vari-
ables and in the perceived healthiness of eating (measured by the question: 

Table 2. model fit statistics for six latent cluster models.
BIC(ll)—argentina BIC(ll)france BIC (ll)—Denmark

1-cluster 14489,3387 15008,8648 14049,6663
2-cluster 14229,9206 14729,1034 13705,1515
3-cluster 14175,0352 14362,1506 13688,4328
4-cluster 14153,9649 14281,1825 13395,5657
5-cluster 14162,8667 14305,7909 13513,3790
6-cluster 14193,0759 14288,7056 13427,5129

BIC = Bayesian Information Criteria.
ll = log likelihood.

https://doi.org/10.1080/07399332.2022.2096887
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“How healthy do you think you eat?” answered in a 1–7 Likert scale from 
1 = Very unhealthy to 7 = Very healthy).

Analyses of variance (ANOVA) were used to examine differences between 
segments in regard to factor scores and other continuous variables (mother’s 
age, age of the youngest and age of the oldest child). A Kruskal Wallis 
test was performed for the non-parametric variables (e.g., number of chil-
dren per mother). A post hoc analysis was performed with Games-Howell 
tests (when variances were not homogeneous), with Scheffé tests (for homo-
geneous variances—homogeneity tested by Levene’s test) and Bonferroni 
test (for non-parametrical variables). Likert scales were treated as intervals.

With Pearson chi-square analyses (two-sided), we investigated whether 
the segments differed in variables at the nominal or ordinal measurement 
level (household status, educational level, employment status). Data were 
analyzed using SPSS 27.0.

Results

The results are structured as follows. First, we describe the identified 
segments country by country.

We particularly point to where one segment is significantly different 
from others (terms as highest/lowest refer to comparisons with the other 
three segments). Subsequently, we specify the most relevant factors for 
cluster distinction across countries.

In describing the segments, we have used the terminologies privileged/
underprivileged, involved/uninvolved, and self-relied, because the clusters 
differed mainly in the respective dimensions: Socio-economic status (SES, 
identified by educational level and perceived financial situation), involve-
ment with healthy eating (identified by interest in cooking, health con-
sciousness, perceived healthiness of eating) and reliance on health experts’ 
advice (factor “Preferring own capabilities versus experts’ advice”). We 
acknowledge that the terminology “privileged/underprivileged” might be 
interpreted as somewhat stigmatizing. Nevertheless, considering the crucial 
role played by the socio-economic status in differing the clusters, we 
decided to keep the terminology as such.

Tables with scores for each dimension/factor per cluster in the three 
countries are available as supplementary material.

Segment characterization per country

Argentina
Segment 1: Uninvolved self-relied.  This segment comprises of mothers who 
score the highest in general barriers to healthy eating (including barriers 
at the workplace). The uninvolved self-relied score the second lowest on 

https://doi.org/10.1080/07399332.2022.2096887
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subjective knowledge, the lowest on cooking enjoyment, the lowest reliance 
on nutrition experts and nutrition advice and the second lowest on health 
consciousness and outcome expectations of healthy eating. They also 
score the second lowest in perceived healthy eating. At the same time, 
the uninvolved self-relied emerge as the second highest in self-efficacy. 
Regarding socio-demographic profile, segment 1 mothers are the second 
most likely to do the housework themselves and report medium scores 
in university degree and financial situation.

Segment 2: Underprivileged advice seekers. Of all segments, mothers in segment 
2 are characterized by the second highest score in barriers to healthy 
eating, the lowest subjective knowledge, second lowest cooking enjoyment, 
lowest self-efficacy, lowest health consciousness and outcome expectations 
of healthy eating. Conversely, they emerge as the highest reliant on health 
experts. Underprivileged advice seekers perceive to eat the least healthily and 
are the ones with the lowest educational level, lowest financial situation 
and are the less likely to work full time outside the home.

Segment 3: Privileged advice seekers.  This cluster presents the second 
lowest scores on barriers to healthy eating, second highest in subjective 
knowledge, second highest cooking enjoyment, lowest family support, 
second lowest barrier in the workplace, second highest reliance on experts, 
second highest consciousness and outcome expectations of healthy eating. 
They score the second highest in the perception of healthiness of eating 
and are likely to be the main responsible for food-related activities. 
Socio-demographically, privileged advice seekers are further characterized 
by slightly older age, by being the second most likely to work full time 
outside the home, to have a better financial situation and the second 
highest educational level.

Segment 4: Modern privileged mothers.  Segment 4 emerges with the lowest 
barriers to healthy eating, the highest subjective knowledge, cooking 
enjoyment, family support, self-efficacy, health consciousness and outcome 
expectations. They also score the second highest in barriers at the 
workplace and the second lowest reliance on experts. Modern privileged 
mothers are the ones who state to eat the healthiest and to share the 
household chores equally. In regard to socio-demographics, they are 
most likely to have a university degree, to work full time and to have 
the highest financial situation. Particularly, this group is distinct from 
the second lowest in barriers (segment 3, above) by younger age, higher 
education, higher earnings and more share of household chores (more 
modern patterns).
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France
Segment 1: Uninvolved and constrained.  This segment reports the highest 
scores in barriers to healthy eating (including barriers at the workplace), 
second lowest subjective knowledge, lowest cooking enjoyment, highest 
negative opinion about nutrition advice, second lowest reliance on health 
experts and second lowest self-efficacy. The uninvolved and constrained are 
the ones to state to eat less healthily. Regarding socio-demographic profile, 
mothers in this group are in the middle scores of educational level and 
financial situation.

Segment 2: Underprivileged self-relied.  Segment 2 is characterized by the 
second highest score in barriers to healthy eating, second lowest subjective 
knowledge, second lowest cooking enjoyment, second highest negative 
opinion about nutrition advice, lowest reliance on nutrition experts, lowest 
health consciousness and outcome expectations and the second in stating 
to eat the least healthily among the four clusters. Concerning socio-
demographic measures, underprivileged self-relied are characterized by a 
slightly higher number of children and being stay-at-home mothers. They 
also report the lowest on financial situation and university degree.

Segment 3: Cooking enthusiasts.  The cooking enthusiasts emerge as the ones 
with the highest score in cooking enjoyment, second highest in subjective 
knowledge, second highest in positive opinion about nutrition advice, 
second highest self-efficacy. They are the second cluster in stating to eat the 
healthiest, the second most likely to work full time and the second highest 
in financial situation. Mothers in this group are likely to be younger.

Segment 4: Privileged and involved.  Of all segments, the privileged involved 
report the lowest in barriers to healthy eating (including barriers at the 
workplace), the highest on subjective knowledge, the second highest 
cooking enjoyment, the highest family support, highest positive opinion 
about nutrition advice, second highest reliance on health experts, highest 
self-efficacy, and highest health consciousness and outcome expectations. 
Mothers in this cluster are also characterized by perceiving to eat the 
healthiest, the most likely to have a university degree, to work full time, 
to have the highest financial situation, and they tend to be slightly older.

Denmark
Segment 1: Uninvolved but receptive to advice.  The uninvolved but receptive to 
advice report the highest barriers to healthy eating (including barriers at 
the workplace), the lowest subjective knowledge, lowest cooking enjoyment, 
lowest family support, lowest self-efficacy, lowest health consciousness and 
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outcome expectations. Otherwise, they present the highest reliance on 
nutrition experts. Mothers in this cluster perceive to eat the least healthily 
and are more likely to do the household chores themselves. Regarding 
socio-demographic profile, they are characterized by a lower educational 
level and tend to be younger.

Segment 2: Uninvolved self-relied.  Uninvolved self-relied mothers report the 
second lowest subjective knowledge, second lowest cooking enjoyment, 
highest negative opinion about nutrition advice, second lowest reliance 
on nutrition experts, second lowest self-efficacy, second lowest health 
consciousness and outcome expectation of healthy eating. They are also the 
second in stating to eat the least healthily. Concerning socio-demographic 
variables, mothers in this group are the only ones to differ significantly 
on (lower) financial status and the less likely to work outside the home.

Segment 3: Involved self-relied.  Of all segments, segment 3 emerged as the 
second with lowest in barriers to healthy eating, the second highest in 
subjective knowledge, the second highest self-efficacy and second highest 
consciousness and outcome expectations. In contrast, they declare the 
lowest reliance on nutrition experts. The involved self-relied are also 
characterized by being second in perceiving to eat the healthiest and 
second in highest university degree.

Segment 4: Healthy eating enthusiasts.  This cluster encompasses mothers with 
the lowest score on barriers to healthy eating (including barriers at the 
workplace), the highest subjective knowledge, highest cooking enjoyment, 
highest family support, highest positive opinion about nutrition advice, 
highest self-efficacy, highest consciousness and outcome expectations of 
healthy eating. Healthy eating enthusiasts relate to the healthiest eating, 
are more likely to share household activities with their partners, more 
likely to have a university degree, to work full time, to have the highest 
financial status and a slightly older age.

Country comparison

Comparing the 4-cluster solution and the characteristics across countries, 
some commonalities emerged (main characteristics per country can be 
visualized in Figure 1).

A comparable profile repeatedly surfacing is the healthy-eating-involved 
mother with high SES (segment 4: modern privileged mothers in Argentina, 
privileged and involved in France and healthy eating enthusiasts in Denmark). 
Across countries, they differ mostly by age (older in France and Denmark, 
but younger in Argentina).
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A profile opposite to that emerged, composed by low healthy-eating-in-
volved lower-SES mothers (segment 2: underprivileged advice seekers in 
Argentina, underprivileged self-relied in France and uninvolved, self-relied 
in Denmark). Respondents in this segment self-report eating less healthily 
and having the least interest in healthy eating (low scores on health con-
sciousness and outcome expectations of healthy eating). Across countries, 
they differ by working status (stay-at-home mothers in France and 
Denmark) and reliance on nutrition experts (high reliance in Argentina, 
and low in the others).

Another segment to surface in the three countries is segment 1 which 
stands out with lowest scores on cooking enjoyment and low involvement 
in food and healthy eating. Particularly, low involvement for these mothers 
does not seem related to financial constraints or lower educational level. 
This profile differs between countries by self-efficacy (low in Denmark 
and France and high in Argentina) and on reliance on experts (high 
reliance only in Denmark).

Finally, a profile with less distinct characteristics is formed by mothers 
in segment 3. Respondents in segment 3 consider themselves to eat health-
ily and to have high health consciousness, but just not as much as segment 

Figure 1. Segments and their characterization. Note: the size of the circles represents the 
segment size and the colors indicate the comparison across countries.
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4. Their profile varies largely across the three countries (although in the 
three countries they report the second highest financial status). In 
Argentina, they are differentiated from the “most health involved” cluster 
by older age (also by potentially following older patterns like being fully 
responsible for household chores and having lower educational levels). In 
France, they stand out by the high joy of cooking, whereas in Denmark 
they are the “health involved ones” who tend not to rely on experts.

As exposed above, the cross-country observations pointed to marked 
differences in the clusters’ characteristics as well. When compared to each 
other, the characteristics of the segments in France and Denmark seem 
similar, whereas in Argentina it is slightly more distinct. For example, in 
Denmark and France there is a segment of stay-at-home mothers, which 
is absent in Argentina. In this regard, stay-at-home mothers tend to report 
more barriers to healthy eating and to be less involved in healthy eating 
(they are also likely to have a lower income).

In Argentina, the lowest SES mothers report a higher reliance on health 
experts. This contrasts with France, where low SES mothers are the ones 
to rely less on experts. In Denmark, educational level does not seem 
related to reliance on experts (mothers with lowest educational level in 
cluster 1 tend to rely on experts and so do mothers in cluster 4, the 
highest SES respondents).

Also in Argentina, mother’s slightly younger age appears to be a relevant 
factor for lower barriers (among higher SES mothers), whereas in Denmark 
it is the contrary (younger mothers indicate more barriers and less involve-
ment with healthy eating).

Interestingly, higher self-efficacy for some clusters is related to a low 
reliance on nutrition advice from experts (cluster 1 in Argentina and 
cluster 3 in Denmark). In any case, self-efficacy seems an important 
factor for perceived high levels of healthy eating (although it does not 
stand alone as a determinant decreasing barriers). In Denmark and France, 
the higher the self-efficacy, the lower the barriers to healthy eating and 
the higher perception of eating healthily.

Discussion

Researchers aimed at investigating whether mothers of young children in 
three countries (Argentina, France and Denmark) could be segmented 
based on socio-cognitive barriers to healthy eating, and to which socio-de-
mographic aspects these segments differ.

The present study is, to our knowledge, one of the few to consider 
individuals’ attitudes to nutrition advice and health experts as part of the 
investigation of eating behaviors. In this regard, Argentinians showed 
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higher reliance on health professionals compared to the two other coun-
tries, especially among lower SES respondents. This finding is not sur-
prising, since lower SES respondents might have fewer opportunities to 
learn and practice healthy eating and are inclined to seek information 
from experts. What is striking is the cross-country difference—lower SES 
mothers in the other two countries tended to rely the least on experts. 
Indeed, a certain distrust in health professionals has been previously 
identified among French and Danish mothers on the grounds of the com-
plexity and contradiction of public nutrition messages and the conflict of 
interest in the public health domain (Moura & Aschemann-Witzel, 2021). 
Such a pattern of distrust among lower SES mothers might also be 
explained by the theory of cognitive dissonance (Festinger, 1957). Individuals 
may try to reduce dissonance (a feeling of discomfort caused by demands 
that are in conflict with own possibilities) by refuting recommendations 
that challenge their actual behaviors. The reason why such dissonance was 
found in the European countries, and not in the Latin American one, is 
an interesting issue to be investigated in further studies.

Another novelty of the present investigation is the finding that high 
self-efficacy levels can be related to low reliance on nutrition advice from 
experts, a relation that can only be identified in a segmentation approach. 
It seems that the more some mothers trust their own skills and capabilities, 
the less they seek for information from professionals. In other words, if 
you believe in your own capacities, you might tend to seek less information 
from others, which seems reasonable. However, high self-efficacy levels 
(combined with little reliance on experts) does not seem to be sufficient 
to decrease barriers to healthy eating. This implies that mothers might still 
benefit from nutrition counseling, but health professionals must consider 
and take into account individuals’ knowledge as central for the intervention.

In the three countries, women at risk of encountering more barriers to 
healthy eating are the ones with lower subjective knowledge, cooking 
enjoyment, educational levels, financial situation, and the ones who do 
not work outside the home. The fact that stay-at-home mothers report 
more barriers to healthy eating is remarkable, since they might have more 
time for food-related activities. However, working mothers report a higher 
budget and tend to have higher levels of education, which can explain 
the lower scores on barriers. Although the present study does not include 
information on children’s weight, the realization that stay-at-home mothers 
might face more barriers to healthy eating challenges the discourses point-
ing at the participation of women in the workforce as one of the causes 
for the rise in childhood obesity (De Brun et  al., 2013; Maher et  al., 2010).

The relation between lower scores on financial situation and educational 
levels (as well as on subjective knowledge, health consciousness, outcome 
expectations and cooking enjoyment) with lower self-declared healthy 
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eating and more barriers is not surprising. Knowledge, health conscious-
ness, outcome expectations, socio-economic status and education are 
directly associated with nutrition behaviors (Anderson et  al., 2000; Petrovici 
& Ritson, 2006). The novelty of our results lies in the cooking enjoyment 
factor. Researchers have demonstrated the link between cooking skills and 
healthy eating behaviors (McGowan et  al., 2017); however, the joy of 
cooking has been less explored by scholars and might be a factor worth 
addressing by health experts targeting families’ healthy eating.

Implications and recommendations

In this sub-section, we use the clusters characteristics to make suggestions 
for a targeted communication approach to help mothers overcome barriers 
to healthy eating.

Segment 1 and 2 in the three countries have the potential to benefit 
from an approach addressing all the social-cognitive factors of the study: 
subjective knowledge, cooking enjoyment, self-efficacy, family support, 
confidence in experts, health consciousness and outcome expectations. 
Self-efficacy can be improved by verbal persuasion, instructed performance, 
participating modeling and vicarious experience (learning with and from 
others) (Bandura, 1977). Hands-on culinary training with peers and the 
whole family, including experimental nutrition education, meal planning 
and cooking skills development are potential alternatives to build up self-ef-
ficacy for healthy eating and cooking enjoyment (Fulkerson et  al., 2018; 
Harmon et  al., 2015; Hasan et  al., 2019). In the three countries, the sharing 
of household chores with the partner was related to fewer barriers to 
healthy eating, therefore the involvement of fathers in such tasks is crucial 
to increase their participation in food-related activities (increasing family 
support) and to reduce the burden on mothers (Calasanti & Bailey, 1991).

As for the French and Danish segment 2, the challenges faced by stay-
at-home mothers should be considered. From the authors’ empirical anal-
ysis of a prior qualitative study (Moura & Aschemann-Witzel, 2020), 
Danish stay-at-home mothers indicate to have little or no help from their 
partners and families due to the very fact that they do not work outside 
the home. This lack of support might be responsible for the barriers to 
eating healthily faced by those mothers.

For segments 3 and 4 in all countries, objective measures of healthy 
eating should be applied to confirm healthy eating practices. There might 
be an opportunity to explore potential receptiveness of nutrition advice 
among some clusters. Once the actual healthiness of eating is confirmed 
(e.g., by a food frequency questionnaire), these clusters may benefit from 
reinforcement and feedback that confirm their successful approach to 
healthy eating (Prochaska et  al., 2015).
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As a final note, the results presented here highlight that individuals 
vary in their receptiveness and reliance on nutrition guidance (especially 
in the two European countries), and should therefore be approached with 
strategies that emphasize non-nutritional aspects of healthy eating (gas-
tronomy of healthy foods and meals, for example). The segments which 
seem skeptical to nutrition advice may respond best to food-centered 
interventions (as opposed to nutrition-centered ones) (Poulain, 2009) and 
to strategies that alter the environment, such as nudging (Sunstein, 2014). 
Above all, health professionals must take into account clients’ prior knowl-
edge focusing on a co-creation approach, where the client/patient remains 
at the center of the dietary decisions.

Limitations

As a limitation, socio-economic and cultural differences in the countries 
are expected to influence results and transferability of the findings to other 
contexts. In particular, the online nature of the survey might have prevented 
the participation of respondents in the lowest SES conditions (especially 
in Argentina and Denmark). Furthermore, the cross-sectional approach 
prevents us from inferring about a potential causal relationship between 
cluster membership and characteristics. Therefore, the findings need to be 
interpreted in light of the methodological bias. Objective measures of 
healthy eating patterns (as opposed to perception, although objective mea-
sures of dietary intake remain a challenge (Micha et  al., 2018)) are needed 
to confirm the relation of the socio-cognitive barriers with actual (un)
healthy eating patterns. In addition, a segmentation approach requires the 
researchers to make strategic decisions, especially in regard to the numbers 
of clusters considered adequate, which may affect the findings. Nevertheless, 
four profiles of consumers have been identified in previous research in 
Denmark (Kristensen et  al., 2013) and France (Régnier & Masullo, 2009), 
which may indicate the present approach to be appropriate.

Conclusions

This study has identified clusters of mothers in relation to personal, behav-
ioral, and environmental factors acting as barriers to healthy eating in three 
distinct countries (Argentina, France and Denmark). We have derived four 
profiles observed in the cross-country comparison and characterized these 
with regard to involvement with healthy eating and socio-demographics. 
The research contributes to a broader understanding of the constraints to 
healthy food provisioning among mothers in different statuses and contexts.

We conclude first that the different segments might be approached dif-
ferently when it comes to working and socio-economic status, self-efficacy 
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and attitudes to nutrition advice from health experts. Since working and 
socio-economic status are linked to differences in barriers to healthy eating, 
it might be possible to pre-identify mothers with higher levels of constraints 
by those aspects. Contrarily to current discourses, working mothers might 
have better preconditions for healthier eating behaviors.

Second, high levels of self-efficacy might be related to lower reliance on 
expert’s advice (for some profiles), and this may decrease involvement with 
healthy eating. In this regard, health professionals should be aware of a segment 
of mothers by whom nutrition advice is not well received, and might want to 
adapt nutrition counseling to a more co-creational food-focused approach.

Overall, we conclude that four segments with commonalities across the 
countries emerge. Thus, common constraints for healthy eating among moth-
ers of young children appear to be to a certain extent generalizable in the 
three investigated countries (although Argentina stands alone in a few aspects).

Ultimately, findings imply that health professionals and authorities 
should adapt nutrition counseling and strategies to different profiles of 
mothers of young children.
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