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Summary

Background: The frequency of family meals has been suggested as a protective

factor against obesity among children.

Objective: This study aimed to investigate the cross-sectional and longitudinal asso-

ciations between family meals frequency and children's overweight/obesity in fami-

lies at high risk of type 2 diabetes (T2D) across six European countries.

Methods: 989 parent–child dyads (52% girls and 72% mothers) were included. Partic-

ipants completed validated measures to assess the frequency of family meals and

anthropometrics. Multivariable regression models were applied to examine the
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longitudinal associations between family meals frequency and overweight/obesity

in children. Logistic regression was performed to predict the odds of having over-

weight/obesity depending on changes in family meals frequency over a two-year

follow-up period. Analyses were stratified for children's sex.

Results: High frequency of family breakfasts and/or dinners was inversely associated

with children's BMI in boys and girls at T2. Results showed decreased odds of over-

weight/obesity at follow-up among both boys (OR = 0.65; 95% CI 0.41, 0.96) and

girls (OR = 0.53; 95% CI 0.31, 0.87) who consumed minimum of three times family

breakfasts and/or family dinners a week at baseline. An increase in family breakfasts

and/or dinners frequency was associated with lower odds of overweight/obesity in

both boys and girls at follow-up.

Conclusion: A high frequency of family breakfasts and/or dinners but not lunch dur-

ing childhood is associated with lower odds of overweight/obesity development in

children from families at high risk of T2D. The promotion of family meals could help

in preventing the development of overweight/obesity among children.
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1 | INTRODUCTION

Childhood obesity is a serious health condition, which has major health

consequences and contributes to the onset of type 2 diabetes (T2D) in

childhood and adulthood.1 In addition, obesity among children tends to

persist into later life and may increase the risk of obesity during adult-

hood.2,3 Parents are carrying a major responsibility for shaping their chil-

dren's eating habits and dietary environment,4 having a direct impact on

children's food preferences, food consumption and weight status.3

One aspect of family life is eating meals together, which has shown

social and behavioural benefits for young children.5 For instance, family

meals provide consistency, routine, and opportunity for a better com-

munication between children and their parents,5 helping children to

learn more about nutrition and building adequate eating habits.5 Family

meals frequency is positively associated with children's diet quality

(DQ)3 such as a higher fruit and vegetables (FV),5 whole grains and cal-

cium consumption.6 Similarly, several longitudinal studies have shown

that children having 3–5 times family meals per week had also higher

intakes of FV, calcium and fibre-rich foods.7,8

In addition, previous research suggests that family meals are one of

the most important potential factors in protecting against childhood

obesity through targeting their dietary behaviours.9,10 A meta-analysis

found a 12% reduction in overweight among children who used to have

family meals three or more times per week.11 Likewise, some longitudi-

nal and cross-sectional studies found that having frequent family meals

was associated with reduced risk of obesity.12,13 Similarly, a cross-

sectional study of family dinners frequency among American children

showed that family dinners frequency measures were inversely associ-

ated with children's body composition measures.14 Recent studies also

found that children with normal body weight share family meals more

frequently in comparison with children with obesity.11,13,15,16 More-

over, one longitudinal study of school children in Finland determined

that high frequency of family meals predicted a lower body mass index

(BMI) 2 years later.16 Although the association between family meals in

general and obesity in children has been sufficiently demonstrated,

there is less known about which meal impacts children's food consump-

tion and weight status most. Such information is however crucial to

develop targeted nutrition interventions.11,12

It has been shown that children of parents with insulin resistance

(IR) are more likely to develop obesity and IR compared to children of

non-IR parents.17 Recently, it has been found that European children

from families at high risk of developing T2D have low frequency of

family meals.18 Besides, results of a large multicentred European study

showed that children born to IR parents and at risk of T2D were more

likely to have unhealthy dietary patterns.19 Thus, assessing families at

high risk of T2D who potentially have already unhealthy lifestyle

behaviours could help to identify modifiable factors in the family

meals' structure that can protect against overweight/obesity and to

get a better insight into this specific population.

To date, despite the growing interest in this topic, most of the

studies looking at the association between family meals and children's

body weight presented findings considering only healthy subjects, or

only one of the genders, social class, and race/ethnicity. To our knowl-

edge, studies assessing the relationship between family meals fre-

quency and their impact over time on children's BMI in European

populations at high-risk to develop T2D are missing. Therefore, the

present study aims to investigate the cross-sectional and longitudinal

associations, over a two-year follow-up, between the frequency of

family meals and children's overweight/obesity in families at high risk

of developing T2D across six European countries.
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2 | METHODS

2.1 | Study design

The European Feel4Diabetes study developed a community-based

intervention, aimed to promote healthy lifestyle and tackle obesity

and obesity-related metabolic risk factors for the prevention of T2D

among families from vulnerable groups. The study was implemented

between 2016 and 2018, with data collection at baseline in 2016

(T0) and at 1 (T1) and 2 years (T2) follow-up. The six European

countries involved in the study were categorized as countries under aus-

terity measures following the economic crisis (Greece and Spain), low-

income countries (Bulgaria and Hungary), and high-income countries

(Belgium and Finland). For the recruitment of families, primary schools

were used as the entry-point to the community in each selected prov-

ince. Children of 1st, 2nd and 3rd grade and their parent(s) were invited

to participate in the study, with 11 396 families enrolling at baseline.

More details on the general procedures, recruitment strategy and the

study protocol can be found elsewhere.20

Families were seen as “High-risk families” when at least one parent

was identified by the Finnish Diabetes Risk Score (FINDRISC) as being

at risk of developing T2D.19 The FINDRISC score is obtained based on

eight questions related to age, waist circumference (WC), BMI, con-

sumption of FV, physical activity, history of high blood glucose, family

history of diabetes, and the use of antihypertensive medication.21

Families assigned to the intervention group were invited to par-

ticipate in a 2-year intervention plan to promote a healthier lifestyle.

During the first year, behavioural change approaches were used in the

counselling sessions to promote motivation and self-efficacy, improve

self-regulation, and develop objectives to adopt a healthier and more

active lifestyle. A more complete summary of the counselling sessions'

content may be obtained elsewhere.20 The intervention during the

second year intended to sustain the improvements made during the

first year of intervention, therefore it was less intensive than the first.

Parents got motivating advice via text messages delivered to their cell

phones during the second year.

All countries involved in the study provided good clinical practices

and followed the conventions of the council of Europe on human

rights and biomedicine as well as the ethical guidelines of the Declara-

tion of Helsinki. Ethical approval was obtained in each country

involved in the study: Spain (CP03/2016), Greece (46/3-4-2015),

Finland (174/1801/2015), Belgium (B670201524237), Bulgaria

(52/10-3-201r), and Hungary (20095/2016/EKU). All parents were

informed about the purpose of the study, and signed a written

informed consent for their participation, which gave them the chance

to withdraw from the study at any point. The Feel4Diabetes-study is

registered within the clinical trials registry (NCT02393872).

2.2 | Study sample

For this study, parent–child dyads including a parent at risk of T2D

were included. All dyads with full anthropometric measurements and

completely filled out questionnaires for both the parent and the child

at baseline and T2, were included in the study. Since some families

participated with more than one child, we randomly selected one child

per family in order not to duplicate parental information. Parents were

randomly selected in those families with both parents at risk of T2D

according to FINDRISC. Due to the longitudinal nature of the study

and the fact that the availability of data from the same parent–child

dyad at both time points was mandatory for inclusion, from the 2748

high-risk families that were identified and measured at baseline,

989 parent–child dyads had complete data at both time points for

inclusion in this study.

2.3 | Dietary assessment

Two self-reported questionnaires (i.e., the food frequency and eating

behaviour questionnaire and the energy balance-related behaviour

questionnaire) were filled out by one of the parents, who completed

the questionnaires both for him/herself and their child. The frequency

of family meals was measured individually for each meal occasion

(i.e., breakfast, lunch, and dinner), and it was assessed through the

question: “How often does your child have the following meals with

the family?”, which could be answered by choosing one of the follow-

ing options: never, less than 1 time/week, 1–2 times/week, 3–4

times/week, 5–6 times/week, and daily.

2.4 | Anthropometric measurements

Anthropometric measurements were conducted according to stan-

dardized protocols.22 In children, weight was measured by Seca

813 digital flat scale and recorded to the nearest 0.1 kg, and standing

height was measured by Seca 217 stadiometer for mobile height mea-

surement and recorded to the nearest 0.1 cm. Height and weight

were measured while children were barefoot and head in the Frank-

furt plane with light clothing. The BMI of parents and children was cal-

culated by dividing body weight (kg) to height squared (m2). Parental

BMI was calculated based on their self-reported weight and height,

while, children's BMI was calculated based on their objective weight

and height which were measured at schools by trained researchers.

Two readings were obtained for each measurement and the mean

was used for the analysis. Children's changes in BMI (ΔBMI = BMI

T2 – BMI T0) were calculated, and BMI z-scores were calculated for

children according to Cole et al.23 to obtain an optimal measure for

their weight in accordance with their sex and age, the International

Obesity Task Force (IOTF) cut-off points23 were used to categorize

children as having “normal weight”, “overweight”, or “obesity”.

2.5 | Parental demographic characteristics

Information on demographic characteristics of the parents included in

the present study was considered. The marital status of parents was
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obtained by questionnaire, and the responses 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 answer

possibilities were included: “stay at home parent”, “work full-time”,
“work part-time”, “unemployed”, “full-time education”, “retired”,
“something else”. The education level of parents was also obtained

and responses could range from “less than 7 years” to “more than

16 years” of education, with a six-point scale response option.

2.6 | Diet quality

The DQ of parents and their children was assessed by the Healthy Diet

Score (HDS). The HDS is a validated indicator developed for adults and

was tested before over families at high-risk of T2D.24 For this study,

we adapted the scores for adults with the information available from

the children. In this context, the component of oil and fats included

only the cooking oil and fats, and the components of nuts and seeds

were not included.19 The dietary goals set in Feel4Diabetes interven-

tion related to food behaviour and food choices were used as the basis

for the HDS. The main components of the HDS include family meals,

breakfast, whole-grain cereals, low-fat dairy products, red meat, vege-

tables, fruits and berries, nuts and seeds, oils and fats, sweet snacks,

salty snacks, and sugary drinks.

For parents, a maximum score of 6 was given to the consumption of

low-fat dairy products, nuts and seeds, salty snacks, and sweet snacks. A

maximum score of 8 was given to the frequency of family meals as well

as the consumption of oils and fats. The rest of the components got a

maximum score of 10. For children, a maximum score of 4 was given to

the cooking oils and fats component. A maximum score of 6 was given

to sweet snacks, salty snacks and low-fat dairy. The frequency of family

meals was given a maximum score of 8. The rest of the components got

a maximum score of 10. The total score, calculated as the sum of the

component scores, was ranging from 0 to 100 for parents, and from 0 to

86 for children, in which higher scores indicating better DQ. More infor-

mation about HDS has been described in detail elsewhere.19,24

2.7 | Statistical analysis

Descriptive data on participants' characteristics are presented as per-

centages or means for categorical or continuous variables, respec-

tively. The normal distribution of variables was checked by

Kolmogorov–Smirnov test. Since sex interactions were observed in

the associations between dietary habits and weight status among chil-

dren, analyses were stratified by sex. Student's t-tests were used to

compare means of continuous variables by sex, and Pearson's

chi-square test was used in the case of categorical variables.

Multivariable regression models were used to examine the cross-

sectional associations between family meals frequency and children

BMI at baseline and T2, while adjusting for country, group (interven-

tion-control), age and DQ of children, and parental characteristics

(age, marital status, education level, employment, sex, DQ, BMI). Mul-

tivariable regression model was also used to study the longitudinal

associations between the changes in the frequency of family meals

from T0 to T2 and the changes over time in children's BMI. The model

was adjusted for country, group (intervention-control), age and DQ of

children, and parental characteristics (age, marital status, educational

level, employment, sex, DQ, BMI) as well as family meals frequency

and BMI of children at baseline.

Multilevel logistic regression was performed to predict the odds

for children having overweight or obesity at T2 depending on family

meals frequency at baseline, considering group (control vs. interven-

tion) and country as levels to account for the study design, and

adjusting for children's age, DQ, and BMI at baseline, and parental char-

acteristics (age, marital status, education level, employment, sex, DQ,

BMI change between baseline and T2). Out of the responses given in

the Food frequency questionnaire (FFQ): (never, less than 1 time/week,

1–2 times/week, 3–4 times/week, 5–6 times/week, and daily), three

categories of family meals frequency were created out of them and

used as independent variables: “Never”, “one to two times per week”,
and “three to seven times per week”. BMI categories (normal weight,

overweight, and obesity) were considered as dependent variables.

Finally, multilevel logistic regression models were also used to

examine the prospective association between the following:

(1) changes in family meals frequency over 2 years and children's BMI

at T2, in which five categories of family meals frequency were created:

(never, remained low, decreased, increased, remained high), and

“never” was considered as a reference. While the BMI were catego-

rized as follows: (normal weight, overweight/obesity). The group (con-

trol vs. intervention) and country were considered as levels, and the

model was adjusted for children's age, DQ, and BMI at baseline, and

parental characteristics (age, marital status, education level, employ-

ment, sex, DQ, BMI). (2) Changes in family meals frequency and

changes in BMI from T0 to T2, in which the five categories of family

meals frequency remained the same (never, remained low, decreased,

increased, remained high). BMI change was categorized from better to

worse as: normal weight at T0 and T2, overweight/obesity at T0 but

normal weight at T2, normal weight at T0 but overweight/obesity at

T2, overweight/obesity at T0 and T2. The model was adjusted for chil-

dren's age and DQ, and parental characteristics (age, marital status,

education level, employment, sex, DQ, BMI).

Statistical analyses were carried out using IBM-SPSS (Version 26.0.

Armonk, NY: IBM Corp), except for the logistic regression model, which

was conducted using Stata/SE 13 (Stata Corp LP, College Station, TX),

with a p < 0.05 representing statistical significance for all tests.

3 | RESULTS

3.1 | Characteristics of study participants

Demographic and anthropometric characteristics of children and parents

at T0 are presented in Table 1. Overweight/obesity was measured in

32% of the boys and 36% of the girls (sex difference: p = 0.163).

4 of 11 MAHMOOD ET AL.
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3.2 | Cross-sectional associations between family
meals frequency and BMI of children at baseline and
follow-up

Family dinners frequency at baseline was inversely associated with

children's BMI in boys (β = �0.182, p = 0.021) and girls (β = �0.124,

p < 0.001), while no such associations were found for family break-

fasts and/or lunches frequency (Table 2). The same holds true at T2,

with the exception that a significant inverse association was also

found between family breakfasts frequency and children's BMI for

both boys and girls.

3.3 | Longitudinal associations between changes in
family meals frequency and changes in children's BMI
over time

When family meals frequency and BMI of children at baseline were

included as covariables, it has been found that the increase in

family breakfasts frequency was negatively associated with changes

in BMI in girls (β = �0.078, p = 0.035) only (Table 3). No associa-

tion was found with change in family lunches frequency and BMI

change over time. Regarding family dinners frequency, the increase

in family dinners frequency was inversely associated with changes

in BMI of boys (β = �0.102, p = 0.019) and girls (β = �0.198,

p < 0.001).

3.4 | Odds ratios of overweight/obesity status at
T2 among children by baseline family meals frequency

The odds of having overweight/obesity are decreased for boys

(OR = 0.76; 95% CI 0.52, 1.04) and girls (OR = 0.72, 95% CI 0.58,

0.93) who consumed family breakfasts three to seven times a week at

baseline, compared to those who never had breakfasts with family

(Table 4). In general, family lunches frequency was not associated with

the odds of overweight/obesity among boys and girls. On the other

hand, having three or more family-shared dinners per week at baseline

TABLE 1 Characteristics of the study
participants at baseline (T0)

Characteristics Parents

Children

Boys (n = 480) Girls (n = 509) p-value

Age (in years) 38.98 (5.24) 7.3(0.99) 7.4 (1.02) 0.968

Sex (female%) 72% - 52% -

Education level (% high education*) 73% - - -

Employment status (% employed) 62% - - -

Marital status (% married) 79% - - -

Body weight (kg) 77.1 (17.1) 30.5 (7.9) 29.4 (7.8) 0.020

Height (cm) 165.9 (8.4) 131.2 (8.0) 130.3 (7.5) 0.022

BMI (kg/m2) 27.8 (5.52) 17.65 (2.9) 17.59 (8.2) 0.287

BMI categories (%)

Normal 37.5% 68.3% 63.1% 0.163

Overweight 35% 21% 25.1%

Obesity 27.5% 10.6 11.6%

BMI z-score - 0.64 (1.1) 0.72 (1.1) 0.753

Family breakfast frequency -

Never or less than 3 times/week 59.1% 42.5% 34% 0.036

3–7 times/week 40.9% 57.5% 66%

Family lunch frequency

Never or less than 3 times/week 38.7% 50.5% 52.3% 0.261

3–7 times/week 61.3% 49.5% 47.7%

Family dinner frequency

Never or less than 3 times/week 19.2% 6.4% 6.9% 0.018

3–7 times/week 80.8% 93.6% 93.1%

Healthy Diet Score (HDS)

≤50 27.5% 38.4.7% 35.7% 0.044

>50 72.5% 61.6% 64.3%

Note: N = 989 parents and children. This table provides mean (SD) for the continuous variables and
frequency (%) for the categorical variables. Boldface indicates statistical significance between sexes at
p < 0.05. *13–14 years of education or more. *Higher HDS indicates better diet quality. BMI, body mass
index. BMI z-scores were calculated according to Cole et al.
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was significantly associated with reduced odds of having overweight/

obesity (OR = 0.65; 95% CI 0.41, 0.96) 2-years later in boys compared

with those who never shared family dinners during childhood. In addi-

tion, girls who had family-shared dinners three to seven times a week

at baseline had 34.6% decreased odds of having overweight and obe-

sity 2-years later compared with girls who never had family-shared

dinners at baseline.

3.5 | Associations between changes in family
meals frequency (T0 to T2) and BMI categories at T2

Results from multilevel logistic regressions indicated that the increase

in family meals frequency over time was associated with decreased

odds of overweight/obesity among boys and girls at T2 (Table 5).

Increased family breakfasts frequency over time was associated with

lower odds of overweight/obesity in boys (OR = 0.78; 95% CI: 0.52–

1.11) and girls (OR = 0.78; 95% CI: 0.55–1.01). However, no associa-

tion was indicated between changes in family lunches frequency and

the odds of overweight/obesity over time. Boys and girls that

improved family-shared dinners over time showed lower odds of

overweight/obesity at T2 (35% vs. 37.8%, respectively).

3.6 | Associations between changes in family
meals frequency (T0 to T2) and BMI categories
(at T0 and T2)

As shown in Table 6, an increase in the family meals frequency over

time was associated with decreased odds of being in a higher out-

come category of BMI over time. Specifically, boys and girls whose

family breakfasts frequency increased were more likely to have lower

BMI values (boys: OR = 0.68; 95% CI: 0.49–0.91; girls: OR = 0.69;

95% CI: 0.34–0.92) than those with a decreased frequency of family

breakfasts. A similar association was found between a change in fam-

ily dinner frequency and the odds of overweight/obesity in boys

(OR = 0.57; 95% CI: 0.39–0.83) and girls (OR = 0.69; 95% CI: 0.42–

0.91). On the other hand, no associations were observed between

changes in the frequency of family lunches and BMI categories of

children.

4 | DISCUSSION

The present study found that a high frequency of family meals con-

sumption, especially breakfasts and/or dinners, but not lunch, is

inversely associated with BMI in children cross-sectionally, at baseline

and at follow-up. Also, having family-shared breakfasts and/or dinners

three or more times per week at baseline was significantly associated

with reduced odds of overweight/obesity at year 2 of follow-up.

Moreover, the increase in the frequency of family breakfasts and/or

dinners during a period of 2 years was associated with lower odds of

overweight/obesity over time in boys and girls from families at high

risk of developing T2D.

Results from this study suggest that girls tend to consume more

meals with the family than boys. It is noteworthy that no previous

research has assessed family meals frequency by children's sex, thus, a

direct comparison could not be made. One explanation might be gen-

der differences in dietary and social behaviours. Girls may for instance

have more involvement in cooking with mothers and other food-

related tasks including meals preparation and setting the dining

table.25 Moreover, according to Keller et al, girls enjoy more meals

gathering with family and friends compared to boys, and these differ-

ences could be noticed in early childhood.26 In this context, a cross-

sectional study on UK children reported that boys were found to eat

less with family, as they tend to eat more meals out, and they con-

sumed more takeaway meals compared to girls.27

TABLE 3 Associations between changes in family meals
frequency (T0–T2) and changes in BMI of children (T0–T2)

Δ BMI of children

Boys Girls

β p-value β p-value

Δ Family meals frequency

Breakfast �0.051 0.066 �0.078 0.035

Lunch �0.041 0.189 �0.085 0.214

Dinner �0.102 0.019 �0.198 <0.001

Note: N = 989 parents and children. Boldface indicates statistical

significance at p < 0.05. Regression analyses: adjusted for country, group

(intervention-control), age of children and DQ, and parental characteristics

(age, marital status, education level, employment, sex, DQ, BMI), with

additional adjustments for family meals frequency and BMI of children at

baseline. β, standardized coefficient; BMI, Body Mass Index.

TABLE 2 Cross-sectional associations between family meals
frequency and BMI of children at baseline (T0) and at 2nd follow-
up (T2)

Boys Girls

β p-value β p-value

Family meals frequency (T0) BMI of children (T0)

Breakfast �0.073 0.063 �0.039 0.122

Lunch 0.024 0.202 �0.008 0.235

Dinner �0.182 0.021 �0.124 <0.001

Family meals frequency (T2) BMI of children (T2)

Breakfast �0.217 0.033 �0.155 0.026

Lunch �0.094 0.301 �0.064 0.323

Dinner �0.191 0.004 �0.142 0.009

Note: N = 989 parents and children. Boldface indicates statistical
significance at p < 0.05. Regression analyses were adjusted for country,
group (intervention-control), age and DQ of children, and parental
characteristics (age, marital status, education level, employment, sex, DQ,
BMI). In each shared meal occasion, the frequency was categorized as
(never, 1–2 meals/week, and ≥3 meals/week). β, standardized coefficient.
BMI, body mass index.
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TABLE 5 Associations between
changes in family meals frequency over
time (T0–T2) and BMI of children at (T2)

BMI of children at T2

Δ Family meals frequency

Boys Girls

OR (95% CI) OR (95% CI)

Breakfast

Never Ref. Ref.

Remained low 1.03 (0.77, 1.29) 1.01 (0.88, 1.18)

Decreased 1.02 (0.75, 1.30) 1.04 (0.73; 1.27)

Increased 0.78* (0.52, 1.11) 0.78** (0.55, 1.01)

Remained high 0.91 (0.69, 1.22) 0.92 (0.61, 1.08)

Lunch

Never Ref. Ref.

Remained low 1.04 (0.79; 1.18) 1.01 (0.77, 1.19)

Decreased 1.03 (0.66, 1.31) 1.03 (0.71, 1.28)

Increased 0.88 (0.69; 1.18) 0.88 (0.63, 1.22)

Remained high 0.88 (0.55, 1.24) 0.77 (0.59, 1.17)

Dinner

Never Ref. Ref.

Remained low 1.08 (0.77, 1.31) 1.03 (0.71; 1.41)

Decreased 1.03 (0.81, 1.29) 1.07 (0.81, 1.35)

Increased 0.54* (0.33, 0.83) 0.61** (0.40, 0.97)

Remained high 0.79 (0.51, 1.35) 0.84 (0.59, 1.27)

Note: N = 989 parents and children. In the regression analysis, group (control vs. intervention) and

country were considered as levels to account for the study design and adjusted for children's (BMI at

baseline, age, and DQ), and parental characteristics (age, marital status, education level, employment, sex,

DQ, and BMI). OR, odds ratio; CI, confidence interval; BMI, body mass index. Statistical significance

indicated at (*p < 0.05, **p < 0.01, ***p < 0.001). The reference category is “never”. BMI categories from

better to worse (normal weight, overweight/obesity).

TABLE 4 Odds ratios of overweight/
obesity status at (T2) among children by
baseline family meals frequency
(longitudinal)

Overweight/obesity status (T2)

Baseline family meals frequency

Boys Girls

OR (95% CI) OR (95% CI)

Breakfast

Never Ref. Ref.

One to two times per week 1.12 (0.79, 1.23) 1.06 (0.81, 1.22)

Three to seven times per week 0.76* (0.52, 1.04) 0.72* (0.58, 0.93)

Lunch

Never Ref. Ref.

One to two times per week 1.07 (0.73, 1.27) 1.13 (0.67, 1.78)

Three to seven times per week 1.11 (0.86, 1.57) 1.07 (0.48, 1.67)

Dinner

Never Ref. Ref.

One to two times per week 0.78* (0.46, 0.98) 0.68* (0.45, 0.96)

Three to seven times per week 0.65* (0.41, 0.96) 0.53** (0.31, 0.87)

Note: N = 989 parents and children. In the regression analysis, group (control vs. intervention) and

country were considered as levels to account for the study design and adjusted for children's (BMI at

baseline, age, and DQ), and parental characteristics (age, marital status, education level, employment, sex,

DQ, and changes in BMI). OR, odds ratio; CI, confidence interval. Ref, reference category; BMI, body

mass index. Statistical significance indicated at (*p < 0.05, **p < 0.01, ***p < 0.001). The category (never)

was considered as a reference.
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Limited prior research has examined breakfasts, lunches, and din-

ners family meal patterns separately28,29 among school children;

therefore, these new findings add information to the pre-existing liter-

ature on family meals. In our study, family dinners were the most

family-shared meals among most boys and girls. These findings are

consistent with previous studies conducted among children and ado-

lescents, which found similar proportions.30,31 These results could be

explained by the fact that family dinner is the only time of the day

when the whole family can get together, especially on working days.

While high proportions of school-age children usually consume a

packed-lunch at school or lunch in the canteen of the school more

than three times a week which explains the low frequency of shared

lunches with family.28,32

Despite the substantial evidence that links the breakfasts to the

overall diet and health of children, little is known about the benefits

associated with family breakfasts frequency, particularly among youn-

ger children.33 Evidence suggests that family dinner is the most com-

monly reported meal and researched family meal type,34 while the

frequency of both family breakfasts and dinners has been linked with

improved dietary intake18 and physical health among children.35

In this study, we found an inverse association between the fre-

quency of family-shared breakfasts and/or dinners and BMI among

children at follow-up. Similarly, previous studies found that more fre-

quent family breakfasts15,28,35 and dinners11,28,35 were inversely

linked to children's BMI outcomes.

The potential reason for this consistent result regarding the fre-

quency of family dinners is due to the fact that family dinners fre-

quency was already high compared to other meal occasions among

both genders. Contrarily, some previous studies with children found

no significant relationship between family meals and children's weight

status.36,37 Differences in results in this study compared to that of

others could be due to the unadjusted analyses of these studies with

uncontrolled confounders or methodological limitations.14 Also, the

sample population of this study was not a subset of the general popu-

lation, but parents at risk of T2D. As it has been established

previously,38,39 parental BMI as an important predictor of children's

BMI percentiles over time. Thus, the BMI of the parents was adjusted

in all the analysis of this study. Besides, despite the family meals fre-

quency, large family meal portion sizes and unhealthy meals prepara-

tion could also lead to higher weight in children.36

Our findings support the conclusions of several studies showing

that having regular family-shared meals during childhood and adoles-

cence is protective for overweight/obesity development over

time.12,40,41 In our sample of children, the increase in family meals

TABLE 6 Associations between
changes in family meals frequency and
changes in BMI over time (T0–T2)

BMI categories (T0 to T2)

Δ Family meals frequency

Boys Girls

OR (95% CI) OR (95% CI)

Breakfast

Never Ref. Ref.

Remained low 1.02 (0.83, 1.16) 1.01 (0.67, 1.21)

Decreased 1.03 (0.72, 1.31) 1.05 (0.65, 1.18)

Increased 0.68* (0.49, 0.91) 0.69* (0.34, 0.92)

Remained high 0.85 (0.66, 1.00) 0.64 (0.47, 0.92)

Lunch

Never Ref. Ref.

Remained low 1.04 (0.57; 1.22) 1.03 (0.77; 1.18)

Decreased 1.05 (0.77; 1.38) 1.02 (0.68, 1.20)

Increased 0.85 (0.53, 1.25) 0.68 (0.42, 1.07)

Remained high 1.02 (0.77, 1.24) 0.98 (0.71, 1.19)

Dinner

Never Ref. Ref.

Remained low 1.04 (0.83, 1.18) 1.07 (0.82, 1.18)

Decreased 1.02 (0.87, 1.23) 1.02 (0.81, 1.28)

Increased 0.57* (0.39, 0.83) 0.69* (0.42, 0.91)

Remained high 0.58** (0.29, 0.86) 0.44** (0.21, 0.77)

Note: N = 989 parents and children. In the regression analysis, group (control vs. intervention) and

country were considered as levels to account for the study design and adjusted for children age, and DQ,

and parental characteristics (age, marital status, education level, employment, sex, DQ, BMI). OR, odds

ratio; CI, confidence interval; BMI, body mass index. Statistical significance indicated at (*p < 0.05,

**p < 0.01, ***p < 0.001). The reference category is “never”. BMI categories from better to worse (normal

weight at T0 and T2, overweight/obesity at T0 but normal weight at T2, normal weight at T0 but

overweight/obesity at T2, overweight/obesity and T0 and T2).
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during childhood was inversely associated with changes in BMI of

children even with considering family meals frequency and children's

BMI at baseline as adjustment covariates.

Besides, the longitudinal analysis found that having three or more

family-shared breakfasts and/or dinner per week at baseline showed

reduced odds of overweight/obesity at T2 among both boys and girls

after adjusting for confounders. Moreover, our results found that the

increase in the frequency of family breakfasts and/or dinners during a

period of 2 years was associated with lower odds of overweight/

obesity over time among both boys and girls. These results were con-

sistent with those of previous studies indicating that children with

normal weight tend to consume more frequent family breakfast and

dinner than children with obesity.11,35,36,42 Also, results of our study

corroborate prior cross-sectional and longitudinal studies showing

that family meals frequency is inversely associated with BMI of

school-aged children.13,28,33,34 The main explanation of these results

could be related to the emotional connections among family members

during family mealtime, which in return could improve children's food

intake. Moreover, children may be exposed to parental modelling of

healthful eating behaviours, and this could improve children's food

choices and portion sizes.5,33 In addition, these results could be also

explained by the fact that parental presence at the meal table could

be positively linked with improvement in consumption of healthier

foods among children.5 In detail, family meals are more likely to serve

fruits and vegetables, and smaller serving sizes which can contrib-

ute to better children's health.43 Another reason could be that at

family meals, parents may have the opportunity to both instruct

their children and model healthy eating behaviours.42 Also, given

the high prevalence of daily family-shared meals in our study, the

positive emotions that children may experience during the family

meal occasions over time could create a supportive environment

for children to regulate their own eating, as suggested by previous

research.34,43

It is noteworthy to mention that our study's participants showed

high rate of unemployment (62%), despite the high percentage of edu-

cation, therefore, parental employment status was also included for

adjustment in the analysis. This probably may be due to the high per-

centage of women (72%) who participated, as they are the ones that

usually are the “stay at home parent”. When including this adjustment

results did not change. On the other hand, in a large representative

sample of Ohio adults surveyed in 2012, differences were found in

family meals frequency relative to parental sociodemographic charac-

teristics such as employment.44 This is consistent with evidence from

other studies.45,46 In detail, studies have found that higher family

meals frequency was shown in households in which one or more adult

is unemployed either because of retirement, unemployment, or being

a “stay-at-home parent”.44 Time constraints associated with employ-

ment, particularly when all adults in the household are employed, may

make it more difficult for households to have family meals at home.47

The present study has some limitations. First, children's data were

based on parental reports, and therefore, a bias must be considered.

Second, as self-reported data were used, the possibility of socially

desirable responding is also a limitation. Moreover, BMI could not be

considered as an accurate tool to estimate person's body fat com-

pared to other anthropometric measurements (i.e., skinfold thickness,

and bioimpedance analysis). Furthermore, this study only focused on

the frequency of specific meal occasions as no information was avail-

able on other features like food preparation methods. Finally, since

the majority of participated parents were women, and the population

were only families at high-risk of T2D, as well as the data used were

only for those participants who had completed data on both (T0) and

(T2), all these factors could limit the generalizability of our results.

Also, because of the longitudinal nature of this study, the long-time

gaps between follow-ups during the study phases could be considered

as a limitation.

There are also 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 long-term gender-specific effects of the fre-

quency of all family meals occasions individually (i.e., breakfast, lunch,

and dinner) on children's BMI. In addition, this study focuses on a spe-

cific vulnerable population namely families at high risk of developing

T2D across six European countries. The anthropometric measure-

ments were obtained by well-trained researchers using highly vali-

dated and standardized procedures to ensure and increase accuracy.

Furthermore, the sample size had been selected from a wide geo-

graphical spread including six European countries, with large cultural

and dietary diversity.

In conclusion, family breakfasts and/or dinners frequency are

inversely associated with children's BMI in families at risk of T2D.

Longitudinally, the increase over time of the frequency of family-

shared dinners decreased the odds of having a higher BMI over time

and after 2 years. Having a high frequency of family-shared dinners

over time decreased the odds of being in a higher category of BMI

after 2 years. Thus, the promotion of higher frequency of meals, espe-

cially breakfasts and/or dinners, together with the family could help in

preventing the development of overweight/obesity among children.

Family meals should be considered for future strategies that aim chil-

dren BMI reduction as it could offer a promising entry point for posi-

tive changes, especially among T2D high-risk families.
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