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Abstract

A family meal is defined as a meal consumed together by the members of a family or by having> 1 parent present during a meal.
The frequency of family meals has been associated with healthier food intake patterns in both children and parents. This study
aimed to investigate in families at high risk for developing type 2 diabetes across Europe the association (i) between family meals’
frequency and food consumption and diet quality among parents and (ii) between family meals’ frequency and children’s food
consumption. Moreover, the study aimed to elucidate the mediating effect of parental diet quality on the association between
family meals’ frequency and children’s food consumption. Food consumption frequency and anthropometric were collected cross-
sectionally from a representative sample of 1964 families from the European Feel4Diabetes-study. Regression and mediation
analyses were applied by gender of children. Positive and significant associations were found between the frequency of family
meals and parental food consumption (f=0.84; 95% CI10.57, 1.45) and diet quality (4=0.30; 95% CI10.19, 0.42). For children,
more frequent family meals were significantly associated with healthier food consumption (boys, f=0.172, p <0.05; girls,
p=0.114, p<0.01). A partial mediation effect of the parental diet quality was shown on the association between the frequency
of family meals and the consumption of some selected food items (i.e., milk products and salty snacks) among boys and girls.
The strongest mediation effect of parental diet quality was found on the association between the frequency of family breakfast
and the consumption of salty snacks and milk and milk products (62.5% and 37.5%, respectively) among girls.

Conclusions: The frequency of family meals is positively associated with improved food consumption patterns (i.e., higher intake
of fruits and vegetables and reduced consumption of sweets) in both parents and children. However, the association in children is
partially mediated by parents’ diet quality. The promotion of consuming meals together in the family could be a potentially effective
strategy for interventions aiming to establish and maintain healthy food consumption patterns among children.

Trial registration: The Feel4Diabetes-study is registered with the clinical trials registry (NCT02393872), http://clinicaltrials.
gov, March 20, 2015.

What is Known:
o Parents’ eating habits and diet quality play an important role in shaping dietary patterns in children
o Family meals frequency is associated with improved diet quality of children in healthy population

What is New:
o Frequency of family meals was significantly associated with healthier food consumption among parents and children in families at high risk
of type 2 diabetes in six European countries.

® Parental diet quality mediates the association between family meals frequency and the consumption of some selected food items among
children.
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Introduction

Children’s optimal nutrition is fundamental for their healthy
growth and development [1]. In this sense, the type and vari-
ety of food items provided during childhood may influence
life-long health and shape long-lasting dietary patterns [2].
In children, unhealthy dietary habits have been associated
with adiposity [3] and other comorbidities such as insulin
resistance, considered the first stage in the development of
type 2 diabetes mellitus (T2DM) among children [3, 4].

It has been found that parents’ eating habits and food
preferences play an important role in shaping food intake
patterns in children [5] as children consider their parents as
role models. Previous studies suggested that parents who are
“healthy role models” would be more likely to have children
who consume healthier foods [6, 7]. Moreover, parents were
found to have a strong influence over the family environment
where meals take place and the types and portions of foods
provided to children [8].

Family mealtime environment including meal structure,
parental modelling, food socialization practices, and types of
food provided has great potential to affect the eating behav-
iors of children [9, 10]. Thus, family meals could offer a
promising entry point for change. Although the majority of
parents and their children recognize the importance of eat-
ing together, they also reported several barriers for sharing
mealtimes, including different schedules, implying the dif-
ficulty of finding time to share meals [11]. For this reason,
“evening meal” or “dinner” is the most common shared meal
as families eat together more usually at this meal occasion
versus other times of the day [12].

The growing body of scientific evidence has shown that
having more frequent family meals is positively associated with
improved food intake and enhanced diet quality (DQ) in children
[12]. In support of this, children who frequently have shared
meals with family show healthier dietary patterns and were
found to consume less sodium, sugar, and fat compared to those
who seldom do so [13—15]. Cross-sectional and longitudinal
studies suggested that regular family meals were associated with
higher consumption of fruit and vegetables (FV) in children
[16, 17]. Other studies showed that children who eat meals with
their family reported healthier dietary intake including higher
consumption of fiber, FV, vitamins, and minerals [12]. The high
intake of dairy products has also been reported among children
who share breakfast with their family [16]. Furthermore, a meta-
analysis including over 180,000 children found that children who
shared their meals with parents three times or more per week had
reduced odds of eating unhealthy food and becoming overweight
[15], concluding that family meals’ frequency is positively related
to children’s food intake and that further research is needed on
how family meals’ quality relates to children’s nutritional intake.
Similarly, it has been reported that children who had a lower
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intake of fried foods and soft drinks frequently consume their
meals together with family [13]. Despite the growing interest
in this topic, there are still limited studies examining the effects
of regular shared family meals and children’s food consumption
especially among populations at high risk of developing non-
communicable diseases, such as T2DM.

Previous studies associating DQ of parents and children’s
intake have shown that improvement in parental DQ was
associated with healthier food consumption of children [18,
19]. In addition, more frequent family meals have been posi-
tively linked to higher DQ in parents [20] and children [15].
However, no previous study has examined whether parental
DQ could have an impact in the association between fam-
ily meals’ frequency and the food consumption of children.
Therefore, the current study attempts to fill gaps in the
literature by (1) investigating whether parents who share
meals with family have a better food consumption and DQ;
(2) examining the association between family meals fre-
quency and children’s consumption of selected food items;
(3) assessing the mediation effects of parental DQ on the
association between family meals’ frequency and children’s
food consumption in families at high risk of T2DM across
six European countries.

Methods
Study design

Feel4Diabetes-study (Families across Europe following
a Healthy Lifestyle for Diabetes prevention) is a cluster
randomized study that took place between 2016 and 2018
across six European countries and 11,396 families were
included. The study aimed to develop, implement, and
evaluate a school- and community-based intervention to
promote healthy lifestyle and tackle obesity for the preven-
tion of T2DM among families from vulnerable groups.
Thus, an intervention area and a control area in each coun-
try were defined. The participating countries were grouped
in regions as low-income countries (Bulgaria and Hun-
gary), high-income countries (Belgium and Finland), and
countries under austerity measures following the economic
crisis (Greece and Spain). Children attending the first
three grades of compulsory education in primary schools
as well as their parents were invited to participate in the
study. Data were collected at baseline (2016), first (2017),
and second year (2018) of the program by well-trained
researchers. The current paper used the baseline cross-
sectional data only. The Feel4Diabetes-study is registered
within the clinical trials registry http://clinicaltrials.gov,
(NCT02393872). Details of the study protocol have been
previously published (https://feel4diabetes-study.eu/) [21].


http://clinicaltrials.gov
https://feel4diabetes-study.eu/

European Journal of Pediatrics

The “high-risk families” were considered when being at
risk for developing T2DM in the following 10 years, pre-
dicted by the FINDRISC score, based on T2DM risk esti-
mation, if at least one parent fulfilled the country-specific
cut-off point for FINDRISC [17]. FINDRISC is a reliable
and valid questionnaire that consisted of eight questions
related to age, blood pressure medication, history of high
blood glucose, family history of diabetes, body mass index
(BMI), waist circumference (WC), physical activity, and
consumption of FV [22].

The Feel4Diabetes-study followed the conventions
of the Council of Europe Convention on Human Rights
and Biomedicine and the Declaration of Helsinki. Ethical
approval was provided by the Ethical Committees of all
participating European countries including Spain (ethi-
cal approval code: CP03/2016), Greece (code: 46/3—4-
2015), Finland (code:174/1801/2015), Belgium (code:
B670201524237), Bulgaria (code: 52/10-3-201r), and
Hungary (code: 20,095/2016/EKU). All parents were
informed about the purpose of the study, and they signed
a written informed consent for their participation, which
gave them the chance to withdraw from the study at any
point.

Study sample

Identified as “high-risk families” were 4484 families at base-
line in the Feel4Diabetes-study. In order not to duplicate
parental information, since some families included more
than one child, one child from each family was randomly
included and was linked to the reported parental informa-
tion. Inclusion criteria were parent with one primary school-
aged child having complete data of two questionnaires: food
frequency and eating behaviour questionnaires and energy
balance-related behaviours questionnaires (one for adult and
one for children). From 2648 families that met the inclu-
sion criteria, 702 were excluded for incomplete information
and lack of anthropometric measurements, and 1946 were
included in this study.

Food frequency questionnaires

Two self-reported questionnaires, food frequency and eating
behaviour questionnaires and energy balance—related behav-
iour questionnaires, were filled out by one of the parents,
who completed these questionnaires both for himself/herself
and their child [23]. The initial forms of the Food Frequency
Questionnaire (FFQ) were developed in English language
and then translated back to the language of each participat-
ing country to ensure quality and reliability. Some modifica-
tions and additional questions were added which helped to
culturally adapt the questionnaire for the target population

of the Feel4Diabetes-study across the six countries. The
reliability of the validated FFQ was testes in 191 pairs of
parents and their children (N=191). Parents completed the
questionnaires on two occasions, within a 1-2-week interval.
Reliability was tested by the intra-class correlation coeffi-
cients (ICC) of test-retest [24].

For the present study, only relevant demographic data and
measures on family meals’ frequency, food consumption,
and selected food items of children were used.

The frequency of family meals was assessed using the
question “how often do your children have the following
meals with family including breakfast, lunch and dinner”,
which could be answered by choosing one of the follow-
ing options for each meal occasion: never, less than 1 time/
week, 1-2 times/week, 3—4 times/week, 5-6 times/week, and
daily. Children’s food consumption was assessed according
to specific food groups: milk and milk products, cereals, fat,
FV, legumes, red meat, white meat, fish and seafood, nuts,
salty snacks, and sweets. The intake of beverages such as
water, fruit juices, and soft drinks was also assessed. The
answers of food consumption were based on a specified por-
tion size of each food item and included the following: on
a weekly (less than 1, 1-2, 3—4, or 5-6 times per week) or
daily basis (1-2, 3—4, 5 times, or more per day). The portion
size provided for each food item was defined with a house-
hold unit and placed under the questions [24]. In this study,
the consumption of each food item was converted to daily
intake in grams by multiplying the standard portion size by
the number of servings consumed.

Anthropometric measurements

The height and weight of parents were self-reported,
while those of children were objectively measured at
schools by a well-trained research team. Anthropometric
measurements were conducted according to standardized
protocols [25] with children standing barefoot in light
clothing. Weight was measured by Seca 813 and recorded
to the nearest 0.1 kg, and standing height was measured by
Seca 217 and recorded to the nearest 0.1 cm. Two readings
were obtained out of each measurement and the mean was
used for the analysis. BMI was calculated as weight (kg)
divided by height (m) squared. Finally, children’s BMI
z-scores were calculated according to Cole and Lobstein
[26] to obtain an optimal measure for their weight in
accordance with their gender and age.

Measures of parental diet quality
In this study, the parental DQ was assessed using the

Healthy Diet Score (HDS), a validated indicator that
has been formed based on Feel4Diabetes-study dietary
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questions and tested before over families at high risk of
developing T2DM [27]. The HDS consists of 12 compo-
nents related to food choices and food behaviours with a
special scoring system. The total score ranged from O to
100, with higher scores indicating better DQ.

Parent’s demographic characteristics

Information on demographic characteristics of the parents
participating in the Feel4Diabetes-study was collected using
self-reported questionnaires in all study participants. The
education level of parents was asked in a 5-point Likert-
type scale question and responses ranged from “less than
7 years” to “more than 16 years” of education. The questions
of marital status included five choices: “single”, “married
or cohabiting”, “separated or divorced”, “widowed”,
and “other”. Regarding the employment status, parents
were asked to identify their main occupation over the last
6 months, and 7 answers were included: “stay at home

CLIT3 9

parent”, “work full-time”, “work part-time”, “unemployed”,

“full-time education”, “retired”, and “something else”.
Statistical analysis

Demographic data were described using descriptive measures.
Continuous variables were presented using mean and standard
deviation, and categorical variables with frequencies and
percentages. The normal distribution of variables was
checked by Kolmogorov—Smirnov test. The analyses of
children were split by gender as new literature on gender
differences in eating behaviors among pre-pubertal children
identified gender differences in appetitive traits, food intake,
food acceptance, self-regulatory eating, and neural response

to food images [28]. To assess the relation between family
meals’ frequency and food consumption among both parents
and children, multiple regression analysis was carried out
using the frequency of each family meal as the independent
variable and the consumption of selected food items as the
dependent variables. The regression analysis was also used to
examine the association between family meals’ frequency and
parental DQ through using the HDS as the dependent variable.
Separate models were run for each meal (i.e., breakfast,
lunch, and dinner), and all regression analyses were adjusted
for parental age, gender, country, educational level, marital
status, socioeconomic status (SES), and BMI of both parents
and children, as they were considered as potential predictors
of the outcome [12, 16, 18]. Figure 1 provides an outline of
the hypothesized relationships between the exposure variable
(family meals frequency), potential mediator (parental DQ),
and outcome (children’s food consumption). In mediation
analysis, the (a-path) represents the association between
family meals frequency and the mediator. The (b-path)
represents the association between mediator and children’s
food consumption used as outcome, adjusted for family meals
frequency. The (c’-path) represents the association between
family meals frequency and parental DQ and children’s food
consumption used as outcome, adjusted for the mediator. The
(c-path) represents the total association between family meals’
frequency and the outcome variables. As recommended by
Baron and Kenny [29], the following assumptions must be
fulfilled to establish a mediation effect: (i) the predictor and
outcome variable need to be significantly correlated, and (ii)
mediators need to be significantly correlated with both the
predictor and outcome variable in order to include them in the
model. These assumptions were checked through regression
analyses. Covariates included were parent age, gender, country,
educational level, marital status, and BMI of parents and

\
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Fig. 1 Graphical illustration of the possible interactions between of
family meals frequency (X), parental diet quality (M), and children’s
food consumption (Y). The mediation analyses adjusted for par-
ent age, gender, country, marital status, education level, and BMI of
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Pathway c

Children’s food
consumption (Y)

parents and children. Pathway a: association between (X) and (M).
Pathway b: association between (M) and (Y). Pathway c’: direct asso-
ciation between (X) and (Y) after adjustment of (M). (a*b): indirect
effect of (M) on the association between (X) and (Y)
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children. The indirect effects (a*b) were obtained through
conducting Bootstrapping (5000 samples) using the PROCESS
macro for SPSS by Preacher and Hayes [30]. Finally, if the
effect of (X) on (Y) disappears entirely when (M) is included,
complete mediation is indicated. Partial mediation is indicated
when the effect of (X) on (Y) is reduced when (M) is included.
Significant mediations were then calculated as percentages by
dividing (a*b) by the total effect (c-coefficient).

Data were analysed with IBM-SPSS Statistics for Win-
dows (Version 26.0. Armonk, NY: IBM Corp, USA), with
a p <0.05 representing statistical significance for all tests.

Results
Characteristics of study participants

Descriptive statistics of the sample and variables can be
found in Table 1. In total, data of 1946 parents and chil-
dren from “high-risk” families were analysed (mean age
parents, 36.9 +4.9 years; 69% mothers; mean age children,
7.1+0.9 years; 52% girls). More than half of the parents
were employed (66%) and had a tertiary education of more
than 13-14 years (63%).

The frequency of shared family meals for parents
and children

The mean of shared family breakfast, lunch, and dinner were
3—4 times, 3—4 times, and 5-6 times a week respectively.
Around half of children were sharing breakfast with their
parents for more than two times a week, and the majority of
children were taking their lunch with one parent at least for
more than 3 times weekly. More than 80% of children had

Table 1 Descriptive statistics

Characteristics Parents Children
Age (in years) 36.9 (4.9) 7.19 (0.9)
Sex (% female) 69% 52%
Education level (% high education”) 63% —
Employment status (% employed) 66% -

Marital status (% married) 74% -

Body weight (kg) 72.8 (16.1) 28.2 (7.3)
Height (cm) 164.6 (7.9) 131.4 (7.5)
“BMI (kg/m?) 26.4 (5.1) 16.3 (2.8)
BMI z-score 0.68 (1.0)

N=1946 parents and children. This table provides mean (SD) for the
continuous variables and frequency (%) for the categorical variables

*13-14 years of education or more

4BMI body mass index. BMI z-scores were calculated according to
Cole et al.

more than five times a week family dinner. The percentages
of shared family meals for breakfast, lunch, and dinner were
almost similar among boys and girls.

Relationships between the frequency of family
meals and parental food consumption

As presented in Table 2, significant associations were found
between family meals’ frequency and the food consumption
of parents. The shared breakfast was positively associated
with an increased intake of milk and milk products, grain
bread, and breakfast cereals, fruits, and legumes. The fam-
ily lunch was positively associated with the consumption
of grain groups, FV, and legumes and negatively associ-
ated with the intake of sweets. Family dinner was positively
related to more consumption of legumes, white meat, and
poultry and negatively related to the intake of sweets and
sugar-sweetened beverages (SSB).

Associations between family meals’ frequency
and parental diet quality

Table 2 shows the significant positive associations between
parental HDS and the frequency of family meals in all shared
meal occasions including breakfast (#=0.30, p <0.001),
lunch (#=0.19, p <0.05), and dinner (f=0.15, p<0.01).

Associations between family meals’ frequency
and children’s food consumption

As shown in Table 3, significant associations were found
between family meals’ frequency and children’s food con-
sumption of selected food items. More frequent family
breakfast was positively associated with the intake of milk
and milk products and negatively associated with salty
snack consumption among boys and girls. Sharing lunch
with family was positively linked to higher intake of fruits
and poultry among girls. In boys, frequent family lunch was
positively related to increased intake of vegetables. Shared
dinner was positively associated with higher intake of veg-
etables, fish, and seafood among boys. In girls, family din-
ner was associated with higher consumption of fruits and
decreased intake of sweets.

Relationships between parental diet quality
and children’s food consumption

Table 3 shows significant associations between parental
DQ and children’s food consumption, and this association
continued to be observed even after controlling for fre-
quency of family meals. Negative association was found
between the HDS of parents and the intake of sweets and
SSB among girls only. The DQ of parents was positively
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Table 2 Association between family meals’ frequency, parental food consumption, and parental diet quality

Breakfast with family Lunch with family Dinner with family

B (95% CI) pvalue B (95% CI) pvalue B (95% CI) p value
Parental food consumption (g/day)
Milk and milk products * 0.84 (0.57,1.45)  0.040 0.009 (0.01, 0.02) 0.172 0.009 (0.001, 0.05) 0.151
Grain bread and BF cereals ° 0.65 (0.27,1.56)  0.005 0.26 (0.09, 0.70) 0.030 0.21 (0.09, 0.32) 0.104
Fruits 0.48 (0.34,1.32)  0.033 0.66 (0.21, 2.05) 0.013 0.48 (0.28, 0.84) 0.225
Vegetables 0.28 (0.14,1.24)  0.060 0.39 (0.07,2.07) 0.006 0.08 (0.01, 0.44) 0.043
Legumes 0.58 (0.32,1.06)  0.010 0.59 (0.34, 1.00) 0.045 0.17 (0.01, 0.20) 0.469
Red meat 0.08 (0.06,0.17)  0.379 0.08 (0.55, 1.29) 0.463 0.005 (0.001, 0.03) 0.579
White meat and poultry 0.09 (0.03,0.26)  0.135 0.03 (0.02, 0.08) 0.556 0.67 (0.21, 1.88) 0.009
Fish and seafood 0.02 (0.01,0.03)  0.052 0.05 (0.01, 0.07) 0.278 0.25 (0.08, 0.90) 0.407
Salty snacks 0.06 (0.04,0.08)  0.070 0.11 (0.85, 0.16) 0.191 0.47 (0.14,0.97) 0.098
Sweets 0.22 (0.02,2.53)  0.188 -0.09 (-0.01,-0.17)  0.012 —-0.13 (-=0.05,-0.22)  0.017
Sugar sweetened-beverages 0.08 (0.04,1.63)  0.595 0.65 (0.27, 1.56) 0.059 —-0.09 (-0.03,-0.16)  0.013
Parental diet quality (HDS) 0.30 (0.19,0.42)  0.001 0.19 (0.80, 0.26) 0.038 —0.15 (0.09,0.77) 0.002

N=1946 parents. Regression analyses were adjusted for parent age, gender, country, marital status, educational level, SES, and BMI of parents

and children
P <0-05 (bold indicate significance)
BF breakfast, g standardized coefficient, CI confidence interval

4cheese was not counted
b

associated with the children’s consumption of FV, grains,
milk and milk products, and fish and seafood and nega-
tively associated with the intake of salty snacks in both
boys and girls.

Mediation analysis

As presented in Table 4, results indicated a partial media-
tion effect of the parental DQ on the association between
the frequency of family breakfast and boys’ consump-
tion of salty snacks and milk and milk products with
32.7% and 28.4%, respectively. The association between
vegetable intake in boys and the family lunch frequency
was partially mediated by parental DQ with a percent-
age of 15.8, and the association between boys’ consump-
tion of vegetables and fish and the shared family dinner
was partially mediated by parental DQ with 10.1% and
6.0% respectively. In girls, a partial mediation effect of
the mediator was shown on the association between the
frequency of family breakfast and consumption of salty
snacks, milk and milk products (62.5% vs. 37.5%). The
association between the girl’s intake of fruits and poul-
try with the family lunch frequency was partially medi-
ated with mediator (16.8% vs. 9.3%). The association
between the shared family dinner and the intake of fruits
and sweets among girl was partially mediated by parental
DQ with 13.2% and 24.2%, respectively.

@ Springer

rice and pasta were not mentioned under grains group in the questionnaire

Discussion

The main results in the present study suggest that parental
food consumption and DQ were significantly associated with
the frequency of shared family meals in families at high
risk of developing T2DM. Also, a significant association
was observed between family meals’ frequency and chil-
dren’s food consumption. Besides, partial mediation effect
of the parental DQ has been identified on the association
between the frequency of family meals and the consumption
of some food items among boys and girls. All these results
were found independently of parent gender, marital status,
education level, age, country, SES, and BMI of parents and
children.

In this study of a diverse sample of European families,
almost 50% of children used to have family breakfast more
than five times per week. These findings are consistent with
previous research conducted in the USA among children and
adolescents, which found similar percentages [12]. In addi-
tion, our results indicated that dinner is the most shared meal
among children and their parents, most probably because it
is the only time of the day when the whole family can get
together, especially on working days. This was also sup-
ported by previous studies which found that family breakfast
occurs less often than family dinners (1.5 breakfast meals
versus 4.1 dinner meals per week) [31, 32]. Additionally,
a high proportion of school-age children usually consume
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Table 3 The associations between family meals’ frequency, parental diet quality, and children’s food consumption

Family meals’ frequency

Parental diet quality

p (SE) B (SE)
Breakfast Lunch Dinner

Children’s food consumption (g/day)
Milk and milk products®

Boys 0.172 (0.04)* 0.096 (0.04) 0.095 (0.02) 0.164 (0.03)*

Girls 0.144 (0.04)** 0.119 (0.02) 0.140 (0.02) 0.182 (0.01)**
Grain bread and BF cereals®

Boys 0.090 (0.02) 0.180 (0.03) 0.100 (0.10) 0.132 (0.01)*

Girls 0.154 (0.09) 0.160 (0.09) 0.097 (0.02) 0.125 (0.06)*
Fruits

Boys 0.166 (0.05) 0.136 (0.07) 0.149 (0.10) 0.231 (0.02)***

Girls 0.140 (0.05) 0.113 (0.04)%** 0.106 (0.05)** 0.103 (0.02)*
Vegetables

Boys 0.171 (0.08) 0.126 (0.04)* 0.148 (0.06)** 0.109 (0.01)**

Girls

Girls 0.079 (0.06) 0.123 (0.01) 0.126 (0.02) 0.271 (0.00)***
Legumes

Boys 0.084 (0.08) 0.182 (0.08) 0.083 (0.00) 0.070 (0.03)**

Girls 0.106 (0.10) 0.143 (0.09) 0.130 (0.04) 0.052 (0.01)
Red meat

Boys 0.090 (0.08) —0.102 (0.00) 0.095 (0.07) —0.135 (0.00)

Girls

Girls 0.102 (0.05) 0.107 (0.09) -0.093 (0.09) 0.090 (0.01)
‘White meat and poultry

Boys 0.079 (0.05) 0.121 (0.02) 0.160 (0.09) 0.036 (0.01)

Girls 0.223 (0.08) 0.092 (0.06) 0.101 (0.01) 0.100 (0.01)*
Salty snacks

Boys —0.174 (0.01)** —0.088 (0.10) 0.120 (0.03) —0.194 (0.05)*

Girls —0.136 (0.12)* 0.120 (0.06) —0.107 (0.05) —0.282 (0.01)***
Sweets

Boys —0.093 (0.09) 0.079 (0.08) 0.095 (0.04) 0.101 (0.03)

Girls —0.020 (0.05) 0.085 (0.04) —0.103 (0.09)* —0.183 (0.02)**
Sugar sweetened-beverages

Boys —0.130 (0.00) 0.092 (0.08) —0.096 (0.05) —0.104 (0.01)

Girls —0.129 (0.01) —0.124 (0.03) 0.102 (0.06) —0.217 (0.05)**

N=1946 parents and children. Regression analyses were adjusted for parent age, gender, country, marital status, educational level, SES, and

BMI of parents and children

BF breakfast,  standardized coefficient, SE standard error
*P <0-05; ¥**P<0-01; ***P <0-001 (indicate significance)
cheese was not counted

Price and pasta were not mentioned under grains group in the questionnaire

a school-provided lunch or packed-lunch box at least five
times a week [33], and this could explain the reasons behind
the low frequency of family lunch.

Positive and significant associations were found in our
study between family meals’ frequency and parental DQ. In
detail, parents who share their meals with family showed
higher scores with better DQ records in all meal occasions

including breakfast, lunch, and dinner. These findings help
to fill an important gap in the literature as no previous
research have examined this association among families at
high risk of T2DM and due to the limited research focusing
on the DQ of parents related to family meals’ frequency;
therefore, a direct comparison could not be made. In addi-
tion, in our sample of parents, family meals’ frequency was
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significantly associated with parents’ food consumption of
selected food items. Likewise, cross-sectional and longitu-
dinal studies linking the frequency of family mealtimes with
overall dietary intake of parents have also found positive
connections [34, 35]. Similar to our results, cross-sectional
studies in adults showed that those who share their meals
with family more frequently consume less sweets, and SSB,
with higher intake of fibres, FV, whole-grain compared to
those who do not share their meals with family [36, 37].
Moreover, one systematic review on shared meals with
dietary and weight outcomes in youth and adults indicated
associations between family meals frequency and improved
DQ with increased intake of FV, and decreased intake of
soda, fast food, fried foods, higher-fat foods, unhealthy
snacks, and cakes [38]. However, the systematic review
was based mainly on cross-sectional studies, thus limiting
attribution of causality [38].

In our analysis, frequent family meals were associated
with a healthier food consumption of children. Children
who frequently share breakfast with their families showed
increased consumption of milk and milk products and
reduced intake of salty snacks. Similarly, a study among
American children reported higher consumption of milk
and milk products among those who regularly have a fam-
ily breakfast [31]. However, in contrast with some prior
studies [31, 39], we did not find an association between
family breakfast and consumption of grain and FV in chil-
dren. These differences may also be in part related to social
desirability bias or less accurate reports of parents [32].
Additionally, in accordance with a previous study in Arab
families [40], our results found that more frequent family
lunch and dinner was associated with higher intake of FV.
Likewise, results of previous studies showed that family
lunch and dinner was associated with a higher consumption
of FV [31, 40, 41]. The possible explanation of this could
be that vegetables are more typically served with lunch and
dinner than with breakfast in Europe [38]. Unlike previous
research findings [38, 42], in the present study, associations
between family meals’ frequency and SSB were not found
in all meal occasions including breakfast, lunch, and din-
ner, which may be the result of low SSB intake in the study
population. It is noteworthy that most of the previous studies
investigated only one meal occasion and did not specify the
meal type, and only few studies examined family breakfast
and/or dinner. Besides, very limited studies have examined
the effect of shared family lunch on children’s food intake
since children tend to consume their lunch at school due to
the school schedule in these countries. Moreover, the lack
of associations between a specific meal occasion and the
intake of some selected food items in our study could be due
to culture-specific meal patterns, in which offering this food
item may be less dependent upon meal structure than many
other foods in the European context. Besides, differences in

results in this study compared to that of others could be due
to the unadjusted analyses of other studies with uncontrolled
confounders or methodological limitations [32].

The present study found that the association between
family meals’ frequency and some food items consumed
by children occurred, partially, through parental DQ. These
results proposed that the children’s consumption of some
food items could get affected by the DQ of parents not only
by family meals’ frequency. It is noteworthy that this study
is the first to examine the mediation effect of parental DQ
on the relationship between family meals frequency (i.e.,
breakfast, lunch, dinner) and children’s food intake. This
could, as suggested in previous studies [19, 43] as well as in
this study, imply that the DQ of parents play a unique and
important role in establishing and maintaining healthy eat-
ing behaviours in their children, thereby affecting their food
consumption. In this context, our analysis showed signifi-
cant associations between parental DQ and children’s food
consumption among both boys and girls in families at high-
risk of T2DM. In detail, a study in children reported lower
intake of chocolate, biscuits, cakes, and savoury snacks
among children when the parental DQ scores were higher
[18]. Similarly, our results found that parental DQ is nega-
tively associated with the consumption of sweets and SSB
but only among girls. The possible reason of these results
could be that boys tend to consume more sugar than girls in
all age-groups [44] and that boys’ food preference and food
choice are influenced mainly by taste and not by how healthy
foods are, compared to girls [44]. In contrast to our results,
a cross-sectional study including primary school children in
New Zealand showed no significant associations between
DQ of parents and children’s intake of FV [18]. This differ-
ence in the results could be due to the use of a different tool
to assess the parental DQ compared to the tool used in this
study (i.e., Diet Quality Index (DQI) vs. HDS).

This study has some limitations. Firstly, self-reported
questionnaires were used for collecting the food consumption
data, a method which is not able to adequately determine absolute
food intakes compared to other methods (i.e., 24-h dietary recall).
Secondly, the cross-sectional nature of this study did not provide
information in determining the cause-and-effect association.
Another limitation of this study is that children’s data were based
on parental report, and therefore, a bias must be considered.
However, there are several strengths in this study that need to be
mentioned. To the best of our knowledge, the present study is the
first to examine the association between family meals’ frequency
and parental DQ and parent’s and children’s food consumption
in European families at high risk of developing T2DM. This
study also provides a unique opportunity in measuring the
effect of each type of family meals (i.e., breakfast, lunch, and
dinner) on parent’s and children’s food intake. Besides, the
anthropometric measurements were obtained by well-trained
researchers using highly validated and standardized procedures
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to ensure and increase accuracy. In addition, the sample size had
been selected from a wide geographical spread, including six
European countries with a large cultural and dietary diversity,
which increases the generalizability of the results.

Conclusion

Family meals’ frequency was associated with parental DQ
and food consumption, while there was also an association
between family meals frequency and food consumption
of children in families with an increased risk of develop-
ing T2DM. Besides, parental DQ partially mediates the
association between family meals frequency and chil-
dren’s consumption of some selected food items. Parents
are usually considered as role models, who set the rules
for their children’s food intake and dietary habits, while
family mealtime environment could have a great poten-
tial to change the eating behaviors of children. Therefore,
improving parental DQ and increasing the frequency of
family meals, both factors could have an impact in chil-
dren’s food consumption and offer a promising entry point
for change through limiting the unhealthy eating habits
of children and thereby prevent childhood obesity and
T2DM. Further studies are needed to examine the pro-
longed effects of family meals’ frequency and parental DQ
on food consumption of children in families at high risk
of T2DM.
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