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Abstract: The Mediterranean diet (MD) is known to be one of the healthiest dietary patterns. Despite
the significance of a healthful diet during the early stage of life, data for young individuals indicate
that nutrition problems are common. This cross-sectional study aimed to determine parental factors
associated with MD adherence in children and adolescents living in the Mediterranean region in
Croatia. In total, 2623 children aged 2 to 18 years and their parents participated in this study. Data
were collected during the period from September 2021 to February 2022 by using an anonymous
questionnaire. We used KIDMED and MEDAS questionnaires for assessing MD adherence in young
individuals and their parents, respectively. To assess the association of children’s MD adherence
categories with the parental predictors, we performed multivariate multinomial logistic regression.
Results showed that the children of parents with a low MD adherence are much more likely to have
poor MD adherence than good (OR = 47.54 (95% C.I 18.24, 123.87), p < 0.001) or average (OR = 5.64
(95% C.I 3.70, 8.6), p < 0.001) MD adherence. Further, children of fathers with higher BMI (OR = 1.035
(95% C.I 1.0, 1.071)) and those who do not live with both parents (OR = 1.703 (95% C.I 0.994, 2.916),
p = 0.053) are more likely to have poor MD adherence than good MD adherence. These results
indicate that interventions focusing on enhancing the quality of both parents’ diets could effectively
improve their children’s eating habits.

Keywords: Mediterranean diet; children; adolescents; parents; father; Croatia

1. Introduction

The Mediterranean diet (MD) is a dietary pattern that is characterized by the daily
intake of fruit, vegetables, whole grains, nuts, seeds, and olive oil, and weekly intake of
fish, dairy, and legumes, alongside low consumption of meat, eggs, and sweets [1]. It was
widely reported to be a model of healthy eating for its contribution to beneficial health
status and a better quality of life [2]. Evidence based on the reviews and meta-analyses
suggests that adherence to the MD is inversely associated with the risk of cardiovascular
disease, cancer, diabetes type 2, obesity, and improves cognitive health [3–8].

There is evidence that healthy lifestyle habits are established early in life and show
long-term stability, making childhood and adolescence particularly important for the
adoption and maintenance of healthy habits [9]. Despite the significance of a healthful
diet during this stage of life, data for MD adherence largely varied within the European
countries for both children and adolescents [10–19]. Poor MD adherence was recorded
in 37% of Cypriot, 32.8% of Italian, and 14.9% of Greek children [10–12]. The best MD
adherence was recorded among Spanish children, i.e., only 1.6% of 8–10-year-olds had
poor MD adherence [13]. Few cross-sectional studies have been performed on Greek
adolescents whose results indicated high prevalence (from 41.9% to 62.8%) of poor MD
adherence [16–18]. Furthermore, poor MD adherence was identified in 39.6% of Italian
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adolescents [14]. Better results were recorded in Portugal and Spain, i.e., 7.2% of Portuguese
adolescents and 4.7% of Spanish adolescents reported poor MD adherence [15,19]. Data
for young populations (from kindergarten to college age) in Croatia indicate that nutrition
problems are common [20–23]. In fact, in a recently published study conducted by our
research team, it was shown that the prevalence rate of poor adherence to the MD in a
sample of young individuals aged 2 to 24 years was 19.2%. It was also shown that the
prevalence of poor nutrition increased with the higher educational stage, i.e., the lowest
prevalence of poor MD adherence was observed for children enrolled in kindergartens
(11.3%), then for primary school children (19.6% for 1st–4th grades and 16.8% for 5th–8th
grades), followed by children from secondary schools (25.7%), while the highest prevalence
of poor MD adherence was observed among college students (39.3%) [23].

The family is the most important environment for childhood development and learn-
ing, and parents play a crucial role in the development of the food preferences of their
children [24,25]. Previous cross-sectional studies have shown that parental education,
occupation and family income, as well as parents’ health knowledge and attention to health
issues, are significant determinants of their children’s diet quality [12,24,26,27]. In the study
performed by Arcila-Agudelo et al., it was shown that the mother’s education level, but
not the father’s, was positively associated with the degree of adherence to the MD [28].
Other studies also showed that maternal educational level is positively associated with MD
adherence [11,29]. The results of a longitudinal Australian study showed that children of
mothers who were full-time employed at age 1 year had a below-average dietary quality
score at age 14 years [30]. Furthermore, a recently published review also provided evidence
that children of employed mothers had poorer dietary habits [31]. A large cross-sectional
study performed in eight European countries (including Austria, Belgium, France, Ger-
many, Sweden, Greece, Italy, and Spain) showed that children’s diet quality is influenced
by socioeconomic and geographical factors [32]. Parental education level was found to be
positively correlated with adolescents’ diet quality in northern Europe but not in southern
Europe, while parental occupation level was positively correlated with adolescents’ diet
quality in both northern and southern Europe [32]. There is evidence that adherence to
MD among children differs according to the place they live (i.e., rural vs. urban), type of
school attended and the child’s nationality [15,27]. Furthermore, the available literature
suggests that family meals are associated with higher intakes of fruit, vegetables, calcium-
rich foods, and key nutrients (e.g., calcium, iron, and folate), and a lower intake of soft
drinks [33,34]. The food preferences of the parents are associated with their children’s
eating behaviors [35–37]. Additionally, it was shown that irregular breakfast habits in
children were associated with mothers being overweight or obese [38]. Despite published
research on the association between parental traits and dietary habits in children, little
research has been conducted on the parental traits associated with the MD exclusively,
and there is a particular lack of research focusing on the association between parental MD
adherence and children’s MD adherence. To the best of our knowledge, only one study
on the association between parental and children’s MD adherence was performed. That
is a cross-sectional study carried out on the 70 preschool children and their mothers from
North Cyprus in which it was shown that the adherence of mothers to the MD positively
correlated with the adherence to the MD in children [39]. Additionally, to our knowledge,
there are no prior studies performed on the young Croatian population on the association
of parental traits and children’s dietary habits.

Therefore, the aim of this study was to identify parental factors associated with
MD adherence in a large sample of 2623 children and adolescents originating from the
Mediterranean region in Croatia. This is the most comprehensive study performed so far on
the association between parental and children’s MD adherence and the first one performed
on the young Croatian population. Additionally, this study adds to the existing knowledge
on the parental traits associated with MD adherence.
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2. Materials and Methods
2.1. Study Design

This cross-sectional survey-based study was carried out in the Mediterranean region
of Croatia (including regions of Istria, Kvarner, Dalmatia, Dubrovnik area, and the Adriatic
Islands) during the period from September 2021 to February 2022. A total of 2623 children
and adolescents, aged from 2 to 18 years, and their parents (aged from 23 to 70 years),
were included in the study. We classified young participants into four groups in order
to correspond to the Croatian educational system: (i) kindergartens, (ii) primary schools
(1st–4th grade), (iii) primary schools (5th–8th grade), and (iv) secondary schools. The
study was performed according to the principles of the latest Helsinki declaration and
was approved by the Ethics Committee of the University Department of Health Studies,
University of Split (Class 001-01/21-01/01, reg. no.: 2181-228-103/1-21-22). Participation
in this study was voluntary and all subjects consented to participate by submitting the
completed questionnaire.

2.2. Questionnaire

We sent an e-mail invitation to all kindergartens, primary and secondary schools
located in the Mediterranean region of Croatia to participate in the research. The e-mail
sent contained a description and purpose of the study and a link to the questionnaire
used in the research. The questionnaire was created using the online program Google
Forms. The representatives of the institutions forwarded the questionnaire to the parents
via WhatsApp groups or emails. Additionally, in some institutions, the questionnaires were
distributed in paper form since that was requested by the representatives of the institutions.
The data from paper-based questionnaires were entered manually into the Microsoft Excel
database. The expected time to complete the survey was about 10 min. For this study,
the child’s parent (mother or father) completed the questionnaire for themselves and their
children. Questionnaire was filled in by 2421 (92.3%) mothers and 202 (7.7%) fathers. Only
one child per household was included in the study. We excluded children younger than
two years. The survey included four sections. The first section was the general information
questionnaire which assessed general data about the children and adolescents such as
gender, age, type of study program, year of attendance, as well as weight and height.
Weight and height were reported by the child’s parent who completed the questionnaire.
Body mass index (BMI) was calculated by dividing weight in kilograms by the square of
height in meters in order to calculate the BMI-for-age percentiles using the CDC growth
charts [40]. Subsequently, the participants were grouped into four categories: underweight
(percentiles lower than 5th), normal weight (percentiles between 5th and 85th), overweight
(percentiles between 85th and 95th), and obese (percentiles ≥ 95th).

In the second part of the questionnaire, we used the KIDMED test (Mediterranean
Diet Quality Index for children and adolescents) to assess the degree of adherence to the
MD [41]. KIDMED is a questionnaire consisting of 16 dichotomous (yes or no) items, with
4 questions indicating a negative connotation with respect to MD (including consumption
of fast food, baked goods, sweets, and skipping breakfast), and 12 questions with a positive
connotation (consumption of fruits, vegetables, fish, pulses, pasta or rice, nuts, oil, cereals,
dairy products, and yogurt). Questions with a negative connotation were assigned a value
of −1, and those with a positive connotation were attributed a value of +1. The total score
ranges between −4 to 12. Subjects with KIDMED scores ≤3 were considered to have a
low MD adherence; those with scores 4–7 had average MD adherence, and those with
scores ≥8 had a good MD adherence. The instrument was previously adapted for the
Croatian language and tested for reliability and validity [20].

The third section consisted of questions related to the sociodemographic characteristics
of parents. Information about age, educational level, weight (in kg), and height (in cm) was
collected separately for each parent. Weight and height of both parents were reported by
the parent who completed the questionnaire. BMI was calculated based on the reported
weight and height. Parental employment status (with three possible answers: both parents
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employed, both parents unemployed, one parent employed and the other unemployed), as
well as number of children, household size, and information on whether the child lives with
both parents were recorded. Additionally, the financial status of the family, as assessed with
a question: “Do finances limit your family in food choices?” (yes or no), was also recorded.

In the last section, the degree of adherence to the MD for parents was evaluated
using the 14-item Mediterranean Diet Adherence Screener (MEDAS) questionnaire [42].
Each of the 14 items is scored 1 or 0, depending on whether participants adhere to each
MEDAS component or not. The final MEDAS score can range between 0 and 14. For
categorization of the adherence to the MD, the following criteria were applied: weak
adherence, ≤5; moderate adherence, 6–9; good adherence, ≥10 [42]. The instrument was
previously translated into the Croatian language and tested for reliability [43].

2.3. Statistical Analysis

Normality of distribution was tested using the Kolmogorov–Smirnov test. All cate-
gorical variables were presented using absolute numbers and percentages, and numerical
variables were presented with medians and interquartile ranges (IQR) due to the non-
normal distribution of the data. Differences between groups for categorical variables were
analyzed with a Chi-square test and for numerical variables with Kruskal–Wallis tests. We
also performed multivariate multinomial logistic regression in order to assess the associ-
ation of children’s MD adherence categories with the odds ratios of parental predictors
that were significant in univariate models (including father’s age, mother’s and father’s
BMI, mother’s and father’s educational level, information whether the child lives with
both parents, the financial status of the family and MEDAS categories). In our recently
published study [23], we showed that adherence to the MD in children is associated with
the stage of children’s education; therefore, we included children’s educational stage as a
covariate in the model. p-values of less than 0.05 were considered statistically significant.
Statistical analysis was carried out using Statistical Package Software for Social Science,
version 28 (SPSS Inc., Chicago, IL, USA).

3. Results

A total of 2623 children and adolescents and their parents participated in this study.
The basic characteristics of the study participants are presented in Table 1.

In the total sample of children, the median KIDMED index score was six (IQR: 3). The
degree of adherence to the MD was poor in 17.7%, average in 61.7%, and good in 20.7%
of the study participants. For parents’ adherence to the MD, the median MEDAS score
was seven (IQR: 3). The majority of the parents had moderate MD adherence (66%), while
27.4% had low and only 6.6% had high MD adherence.

To assess the relationships between parental socio-demographic characteristics and
MD adherence and children’s MD adherence, data were processed firstly by univariate
analyses aimed at identifying dependence between the variables investigated. The results
are shown in Table S1. Results revealed that children of less-educated mothers (p < 0.001)
and fathers (p < 0.001), those who do not live with both parents (p = 0.018), and those whose
families are financially limited in their food choices (p = 0.008), more frequently have low
MD adherence. Higher father and mother BMI index (p = 0.003, p = 0.003, respectively), as
well as a higher father’s age (p = 0.013), were associated with a higher frequency of low MD
adherence. A significant association was also observed between the parental and children’s
MD adherence; children of parents with low adherence more frequently also had low MD
adherence (p < 0.001). Variables such as the mother’s age (p = 0.155), employment status
(p = 0.272), number of children (p = 0.680), and household size (p = 0.158) did not show a
significant association with the children’s MD adherence.

Once the dependence was determined, a multivariate multinomial logistic regres-
sion was carried out for children’s MD adherence with eight significant predictors in the
univariate model (p < 0.001, Nagelkerke R2 = 0.130, correct prediction rate 61.4%). The
results of the multivariate model are shown in Table 2. Parental MD adherence seems
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to be the most important predictor of children’s MD adherence, as children of parents
with low MD adherence are much more likely to have poor MD adherence than good
(OR = 47.54 (95% C.I 18.24, 123.87), p < 0.001) or average (OR = 5.64 (95% C.I 3.70, 8.6),
p < 0.001) MD adherence. Furthermore, children of fathers with a higher BMI (OR = 1.035
(95% C.I 1.0, 1.071)) are more likely to have poor MD adherence than good MD adherence.
For children who do not live with both parents, a borderline significance was observed
for having higher odds for MD adherence than good MD adherence (OR = 1.703 (95% C.I
0.994, 2.916), p = 0.053).

Table 1. Basic characteristics of the study participants.

Variable Descriptive Statistics

Children and Adolescents

Gender n (%)

Females 1364 (52%)
Males 1253 (47.8%)

Age, median (interquartile range) 10.0 (6.0)

BMI Classification n (%)

Underweight 198 (7.5%)
Normal weight 1795 (68.4%)

Overweight 335 (12.8%)
Obese 165 (6.3%)

Educational Stage n (%)

Kindergarten 493 (18.8%)
Primary school (1st–4th grade) 964 (36.8%)
Primary school (5th–8th grade) 813 (31%)

Secondary school 348 (13.3%)

Parents

Mother’s age, median (interquartile range) 39.0 (7.0)
Father’s age, median (interquartile range) 42.0 (8.0)

Mother’s BMI, median (interquartile range) 22.59 (4.03)
Father’s BMI, median (interquartile range) 26.87 (4.25)

Mother’s Educational Level n (%)

Primary school 24 (0.9%)
High school 1200 (45.7%)

Bachelor degree 281 (10.7%)
Master’s degree 1045 (39.8%)

Ph.D. degree 47 (1.8%)

Father’s Educational Level n (%)

Primary school 43 (1.6%)
High school 1510 (57.6%)

Bachelor degree 256 (9.8%)
Master’s degree 688 (26.2%)

Ph.D. degree 51 (1.9%)

Table 2. Results of the multinomial logistic regression with categories of children MD adherence as a
dependent variable and parental traits as independent variables.

Predictors
Poor MD Adherence Average MD Adherence

OR (95% CI) 1 p-Value OR (95% CI) 1 p-Value

Father’s Age 1.009 (0.990, 1.029) 0.361 1.010 (0.992, 1.029) 0.267
Mother’s BMI 1.034 (0.995, 1.075) 0.093 1.008 (0.978, 1.040) 0.599
Father’s BMI 1.035 (1.0, 1.071) 0.048 1.024 (0.995, 1.054) 0.105
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Table 2. Cont.

Predictors
Poor MD Adherence Average MD Adherence

OR (95% CI) 1 p-Value OR (95% CI) 1 p-Value

Mother’s Education Level

Primary school 2.331 (0.29, 18.723) 0.426 0.554 (0.131, 2.336) 0.421
Secondary school 2.685 (0.534, 13.508) 0.231 0.647 (0.284, 1.474) 0.300
Bachelor degree 3.167 (0.611, 16.429) 0.170 0.636 (0.270, 1.501) 0.302
Master degree 2.063 (0.414, 10.273) 0.377 0.594 (0.265, 1.332) 0.206
Ph.D. degree - - - -

Father’s Education Level

Primary school 1.032 (0.266, 4.003) 0.963 0.388 (0.121, 1.247) 0.112
Secondary school 0.857 (0.306, 2.398) 0.768 0.880 (0.402, 1.926) 0.749
Bachelor degree 0.888 (0.296, 2.665) 0.832 1.046 (0.456, 2.403) 0.915
Master degree 0.645 (0.230, 1.809) 0.404 0.799 (0.366, 1.744) 0.572
Ph.D. degree - - - -

Living with Both Parents

No 1.703 (0.994, 2.916) 0.053 1.209 (0.768, 1.905) 0.413
Yes - - - -

Do Finances Limit Your Family in Food Choices?

No 1.029 (0.732, 1.447) 0.869 1.096 (0.836, 1.438) 0.506
Yes - - - -

Medas Categories

Low 47.537 (18.243,
123.874) <0.001 5.641 (3.703, 8.595) <0.001

Moderate 8.080 (3.201, 20.397) <0.001 2.259 (1.611, 3.168) <0.001
High - - - -

1 Odds ratios (OR) were calculated by multivariate multinomial logistic regression with good MD adherence as
the reference category in the dependent variable.

4. Discussion

The primary purpose of this study was to determine parental factors associated with
adherence to the MD in children and adolescents from the Mediterranean region in Croatia.
To the best of our knowledge, this is the first study in the Croatian population that examined
parental factors associated with diet quality in youth. We identified several predictors of
children’s adherence to the MD, including parental MD adherence, father’s BMI, and living
with both parents.

Parental MD adherence seems to be the most significant predictor of children’s MD
adherence. Our study showed that children of parents with low MD adherence are much
more likely to have poor MD adherence than good or average MD adherence. Although
convincing evidence supports a relationship between child–parent dietary intakes, direct
comparisons to current literature are difficult because, to the best of our knowledge, only
one study with a small sample size has specifically examined the association between
parental and children’s MD adherence. That is a cross-sectional study performed on the
70 preschool children and their mothers from North Cyprus in which it was shown that
the adherence of mothers to the MD is positively associated with the adherence to the
MD in children [39]. However, our results are not surprising, as it is known that parental
influence is very important in acquiring healthy eating and lifestyle habits. Previous studies
consistently demonstrate that the home food environment and parental dietary habits are
determinants of children’s dietary intake [44,45]. Several cross-sectional studies reported
a positive association between parental and children’s intake of some of MD’s beneficial
compounds [46,47]. More precisely, recently published studies showed that fathers’ fruit
and vegetable intake was positively associated with children’s intake of these foods [47]
as well as that the highest percentage of children who always consumed breakfast were
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those whose mothers always consumed it [46]. Additionally, the previous research suggests
that maternal consumption of healthy food (e.g., fruit, vegetables, dairy, and cereals,) and
unhealthy foods (e.g., fats, snack foods, and oils) is associated with a child’s higher intake
of the same foods [48]. In this context, parental dietary habits are likely to play an important
role in shaping children’s dietary habits, probably through positive role-modeling and by
controlling the availability and accessibility of different types of food at home. Differently
designed studies (i.e., cross-sectional study, focus-group discussion) confirmed that the
availability of healthy food and the absence of unhealthy alternatives influence children’s
intake of those foods [49–51]. On the contrary, unhealthy eating patterns in parents could
harm establishing healthy eating patterns in children. Therefore, interventions focusing
on improving the quality of both parents’ diets could effectively improve their children’s
eating habits.

Another important finding of this study is an association between fathers’ BMI and
children’s MD adherence. A few studies designed differently (i.e., randomized controlled
trials and qualitative studies) demonstrated that fathers play a crucial role in shaping their
children’s dietary habits and level of physical activity, which are significantly associated
with a child’s weight status [52–54]. Previous research demonstrated that the fathers’ influ-
ence on the child’s food choices was highest for the sweet and fats food group (e.g., sugar
and sweets, unhealthy fats and oils, unhealthy beverages, and unhealthy milk and dairy
products) [55]. Likewise, another study also revealed a positive association between fast
food intake among children and adolescents and the father’s increased BMI [56]. Hall and
colleagues reported strong associations between father and child intake of fruit and some
nutrient-poor foods, even after controlling for maternal diet [57]. Additionally, fathers’
frequency of use of fast-food restaurants and perceptions of dinner as an important fam-
ily habit was associated with child fast-food consumption [58]. Another study reported
stronger associations between father–child macronutrients and energy intakes compared to
the mother–child pairs [59]. Additionally, a large study revealed that children with an obese
father but a healthy-weight mother were 15 times more likely to be obese than children
with healthy-weight parents [60]. On the contrary, having an obese mother but a healthy-
weight father did not increase the risk of childhood obesity [61]. This suggests that, apart
from mothers, fathers should be considered as potential agents for the implementation of
positive feeding practices in children.

Additionally, our study reported a better MD adherence among those children and
adolescents that live with both parents. This result is in line with the recently performed
study in Turkish preschool children (4–6 years) in which it was shown that MD adherence
of children whose parents are together was significantly higher than in children whose
parents are separated [62]. Similarly, it was shown that there might be an increased risk of
being overweight or obese in children whose parents are separated [63]. The association
between the marital status of the parents and the child’s dietary habits was also confirmed
in previous studies [64]. Namely, it was shown that children with divorced parents more
often consume sugary drinks and skip breakfast meals than children living with both
parents [65], while children living with both parents more often consume fruits and milk,
and dairy products [64].

Interestingly, we did not find a significant association between parents’ education
level, employment status and the financial status of the family with the children’s MD
adherence in a multivariate analysis. One possible explanation may be that unemployed
parents usually have more time to spend on preparing and eating healthy meals with
their children, but also a lower budget for buying healthy groceries and cooking equip-
ment when compared to employed parents [66]. Additionally, it is possible that highly
educated parents do not necessarily have high nutritional knowledge, as recorded in the
study performed at the Kent State University in which it was shown that highly educated
mothers had extremely low nutrition knowledge [67]. Contrary to our findings, some other
cross-sectional studies demonstrated a positive association between household education
and the quality of children’s diet [68–70]. Additionally, few cross-sectional studies showed
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that the percentage of children with low adherence to the MD decreased with increased
maternal education level [11,12,26]. In addition, several studies found a positive association
between household income and adherence to the MD [15,41]. Moreover, results of the
study performed by Rosso et. al in Italian adolescents identified high socioeconomic status
as one of the major predictors of high adherence to the MD [27]. However, findings from
the HELENA study, which was performed on adolescents from eight European countries,
showed that parental education level was positively correlated with diet quality in northern
Europe but not in southern Europe, while parental occupation level was positively corre-
lated with adolescents’ diet quality in both northern and southern Europe [32]. A possible
explanation for differences between our study and previous research might be due to pop-
ulation differences, the definition of financial status, categorization of educational levels,
and statistical methods employed in the analyses.

There are several limitations to this study that are worth mentioning. The main
limitation of the study is the cross-sectional design, and therefore, a causal link cannot be
established. Another limitation of this study is that MD adherence variables observed were
not objectively measured but were reported by the parents of the children, therefore, there
is a possibility of misreporting and data bias. Weight and height were also parent-reported
which could potentially lead to an error in the reports. However, it was shown that parents
are relatively accurate in reporting their child’s height and weight, indicating that height
and weight reported by the parents could be used as a valid method of collecting child
anthropometric data [71]. Additionally, we did not collect data on some possibly important
confounding variables that could influence the observed associations (i.e., full-time or
part-time employment of parents). Another limitation of our study is that we collected
data for dietary habits only for one parent. However, our study has also many strengths,
including the size of the sample of participants from an entire Mediterranean region of
Croatia and within a wide age range, as well as the use of reliable and validated scales.
This is the first study conducted so far on MD adherence in the youth population in Croatia
where results have undoubtedly improved the existing knowledge on predictors of MD
adherence among children and the youth.

5. Conclusions

To conclude, this study expands upon the existing body of literature that explores
parental factors associated with children’s MD adherence. Results support the evidence
that evaluation and correction of poor dietary habits of parents might have a crucial effect
on child’s dietary habits, and therefore, public health strategies should focus on improving
parental eating behavior rather than just educating parents on healthy eating patterns for
their children. Our results also highlighted the important role of fathers’ obesity status
on their children’s MD adherence and, therefore, interventions designed to improve diet
quality in children may be enhanced by including fathers. Finally, living with both parents
was also associated with better diet quality in children.
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