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Abstract  

 

 
Children’s optimal nutrition is fundamental for their healthy growth and development. In 

this sense, unhealthy dietary habits established during childhood might persist into 

adulthood, increasing the risk of developing obesity and other complications such as 

insulin resistance, which is considered as the first stage in the development of type 2 

diabetes among children. Therefore, to analyze the factors associated with children’s 

dietary behaviors, is of great importance in order to prevent obesity and other 

comorbidities including type 2 diabetes in children. 

 

The aims of the present Doctoral Thesis are: 1) to investigate the potential influence of 

parents’ dietary behaviors and practices on European children’s eating habits; 2) to 

examine the association between parental food consumption and diet quality and 

children’s food consumptions in European families at high risk of type 2 diabetes; 3) to 

evaluate the relationship between family meals frequency and parental food consumption, 

diet quality, and the food consumption of European children in families at high risk of 

type 2 diabetes; and 4) to explore the cross-sectional and longitudinal associations 

between family meals frequency and children’s overweight/obesity in families at high 

risk of type 2 diabetes across six European countries.  

 

In order to achieve these objectives, data from an interventional multi-centric study was 

considered: families across Europe following a healthy Lifestyle for Diabetes prevention 

(Feel4Diabetes) study, aimed to promote healthy lifestyle and tackle obesity and obesity-

related metabolic risk factors for the prevention of type 2 diabetes among families from 

vulnerable groups across six European countries (Belgium, Finland, Bulgaria, Hungary, 

Greece and Spain).  

 

Out of the total sample of 11,396 families, 4,484 families were identified as “families at 

high-risk of type 2 diabetes” at the beginning of the Feel4diabetes-study. Families were 

including parents with one primary school-aged child (6-8 years old). The sample size 

used in the different manuscripts varied from 989 to 2,095 families, based on the number 

of participants providing the required complete information for the respective 

investigations. 

 

Four manuscripts were performed for the present Thesis, being three of them original 

research and one of them a narrative review. In the first manuscript, the narrative review, 

we found that family environment has an active role in establishing and promoting 

children’s eating behaviors. Moreover, it was advised that parents should encourage their 

children on healthy eating habits through positive social modelling with moderate 

restriction, and to avoid excessive pressure or restriction that could negatively affect 

children’s acceptance of food. Additionally, it was recommended that parental child-

feeding behaviors should be considered in the childhood obesity prevention policies 

through promoting strategies aimed at parents’ unhealthy eating and that of children as 
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well. Regarding the second manuscript of the Thesis, that investigated the associations 

between parental food consumption, diet quality and children’s food consumption in 

European families at high risk of type 2 diabetes, it was found that parental food 

consumption and diet quality were significantly associated with children’s consumption 

of selected food items among boys and girls. When assessing the relationship between 

family meals frequency and food consumption of European children in families at high 

risk of type 2 diabetes in the third manuscript, it was found that the frequency of family 

meals was significantly associated with children’s food consumption among both boys 

and girls. Besides, parental diet quality partially mediated the association between family 

meals frequency and children’s food consumption in families at high-risk of type 2 

diabetes. Regarding the last manuscript, which examined the cross-sectional and 

longitudinal association between family meals frequency and children’s obesity in 

families at high risk of type 2 diabetes across six European countries, results showed that 

family meals particularly breakfast and/or dinner are inversely associated with children’s 

body mass index. Besides, results showed that the increase of family meals frequency 

after 2-year follow-up was associated with decreased odds of overweight/obesity among 

children who consumed family breakfast and/or dinner three to seven times per week.  

 

In conclusion, family environment, parental dietary behaviors and diet quality have an 

active role in establishing and promoting children’s eating habits and food consumption, 

which can persist throughout their life. Out of the parental dietary behaviors, healthy food 

consumption and higher diet quality of parents are found to be positively associated with 

improved children’s food consumption of healthy food items. Moreover, regular family 

meals are found to be linked with higher consumption of healthy foods, also it served as 

a protective factor against overweight/obesity among children from families at risk of 

type 2 diabetes. The present Thesis highlights the importance of diet quality and family 

meals for children’s eating habits, food consumption, and overweight/obesity. This 

suggests that these factors should be taken into account when developing interventions 

and future strategies targeting both parents as well as their children.   
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Resumen 

 

 
La óptima nutrición de los niños es fundamental para su crecimiento y desarrollo 

saludable. En este sentido, los hábitos alimentarios poco saludables establecidos durante 

la infancia pueden persistir en la edad adulta, aumentando el riesgo de desarrollar 

obesidad y otras complicaciones como la resistencia a la insulina, que se considera la 

primera etapa en el desarrollo de la diabetes tipo 2 en los niños. Por lo tanto, analizar los 

factores asociados con los comportamientos dietéticos de los niños es de gran importancia 

para prevenir la obesidad y otras comorbilidades, incluida la diabetes tipo 2 en los niños. 

 

Los objetivos de la presente Tesis Doctoral son: 1) investigar la influencia potencial de 

los comportamientos y prácticas dietéticas de los padres en los hábitos alimentarios de 

los niños europeos, 2) examinar la asociación entre el consumo de alimentos de los padres 

y la calidad de la dieta y el consumo de alimentos de los niños en las familias europeas 

en Alto riesgo de diabetes tipo 2. 3) evaluar la relación entre la frecuencia de las comidas 

familiares y el consumo de alimentos de los padres, la calidad de la dieta y el consumo 

de alimentos de los niños europeos en familias con alto riesgo de diabetes tipo 2, y 4) 

explorar las asociaciones transversales y longitudinales entre la frecuencia de comidas 

familiares y obesidad infantil en familias con alto riesgo de diabetes tipo 2 en seis países 

europeos. 

 

Para lograr estos objetivos, se consideraron los datos de un estudio multicéntrico de 

intervención: familias de toda Europa que participaron en un estudio sobre estilos de vida 

saludables para la prevención de la diabetes (Feel4Diabetes), cuyo objetivo era promover 

un estilo de vida saludable y abordar la obesidad y los factores de riesgo metabólicos 

relacionados con la obesidad para la prevención de diabetes tipo 2 entre familias de 

grupos vulnerables en seis países europeos (Bélgica, Finlandia, Bulgaria, Hungría, Grecia 

y España). 

 

De la muestra total del estudio Feel4diabetes de 11 396 familias, 4484 familias fueron 

identificadas como "familias con alto riesgo de diabetes tipo 2" al comienzo del estudio. 

Las familias incluían padres con un niño en edad de enseñanza primaria (6-8 años). El 

tamaño de muestra utilizado en los diferentes artículos varió de 989 a 2095 familias, en 

función del número de participantes que brindaron la información completa requerida 

para la respectiva investigación. 

 

Para la presente Tesis se realizaron cuatro manuscritos, siendo tres de ellos investigación 

original y uno de ellos una revisión narrativa. En el primer artículo, la revisión narrativa, 

observamos que el entorno familiar tiene un papel activo en el establecimiento y 

promoción de los comportamientos alimentarios de los niños. Además, se aconsejó que 

los padres deben alentar a sus hijos a tener hábitos alimenticios saludables a través de 

modelos sociales positivos con restricciones moderadas, y evitar una presión o restricción 

excesiva que pueda afectar negativamente la aceptación de los alimentos por parte de los 
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niños. Adicionalmente, se recomendó considerar las conductas de alimentación de los 

padres en las políticas de prevención de la obesidad infantil a través de la promoción de 

estrategias dirigidas a la alimentación no saludable de los padres y de los niños. En cuanto 

al segundo manuscrito de la Tesis, que investigó las asociaciones entre el consumo de 

alimentos de los padres, la calidad de la dieta y el consumo de alimentos de los niños en 

familias europeas con alto riesgo de diabetes tipo 2, se encontró que el consumo de 

alimentos de los padres y la calidad de la dieta estaban significativamente asociados con 

el consumo de los niños. de alimentos seleccionados entre niños y niñas. Al evaluar la 

relación entre la frecuencia de las comidas familiares y el consumo de alimentos de los 

niños europeos en familias con alto riesgo de diabetes tipo 2 en el tercer manuscrito, se 

encontró que la frecuencia de las comidas familiares se asoció significativamente con el 

consumo de alimentos de los niños tanto en niños como en niñas. Además, la calidad de 

la dieta de los padres medió parcialmente la asociación entre la frecuencia de las comidas 

familiares y el consumo de alimentos de los niños en familias con alto riesgo de diabetes 

tipo 2. Con respecto al último manuscrito, que examinó la asociación transversal y 

longitudinal entre la frecuencia de las comidas familiares y la obesidad infantil en familias 

con alto riesgo de diabetes tipo 2 en seis países europeos, los resultados mostraron que 

las comidas familiares, prácticamente el desayuno y/o la cena, están inversamente 

asociadas con el índice de masa corporal de los niños. Además, los resultados mostraron 

que el aumento de la frecuencia de las comidas familiares después de un seguimiento de 

2 años se asoció con una disminución de la probabilidad de sobrepeso/obesidad entre los 

niños que desayunaban y cenaban en familia de tres a siete veces por semana. 

 

En conclusión, el entorno familiar, los comportamientos alimentarios de los padres y la 

calidad de la dieta tienen un papel activo en el establecimiento y promoción de los hábitos 

alimentarios y de consumo de alimentos de los niños, que pueden persistir a lo largo de 

su vida. Fuera de los comportamientos dietéticos de los padres, el consumo de alimentos 

saludables y una mayor calidad de la dieta de los padres se asocian positivamente con un 

mejor consumo de alimentos saludables por parte de los niños. Además, se observó que 

las comidas familiares regulares están relacionadas con un mayor consumo de alimentos 

saludables, y también sirvió como un factor protector contra el sobrepeso/obesidad entre 

los niños de familias con riesgo de diabetes tipo 2. La presente Tesis destaca la 

importancia de estos factores, la calidad de la dieta y las comidas familiares, en los hábitos 

alimentarios, el consumo de alimentos y el sobrepeso/obesidad de los niños. Esto sugiere 

que estos factores deben tenerse en cuenta al desarrollar intervenciones y estrategias 

futuras dirigidas tanto a los padres como a sus hijos. 
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1. Introduction  
 

Eating habits are defined as the repetitive behaviors of individuals regarding their regular 

food consumption [1]. Eating behaviors shaped during the first few years of life may 

persist into adulthood [1,2], therefore, childhood is considered as a critical period for the 

development of future eating habits [2,3]. Establishing good eating habits early in life can 

reduce the risk of developing obesity and related comorbidities such as Type 2 diabetes 

(T2D), cardiovascular diseases, and cancer [1-4].  

 

 

1.1 Children’s eating habits     
 

Nutrition is the most important aspect in parent-child connection, particularly during the 

first year of life [1]. Children begin self-feeding and transfer to the family diet and meal 

routines by the end of the first year of life [1,2]. According to a review study [1] that 

evaluated research articles on children’s eating habits, as children transition to the family 

diet, parental recommendations address not only food but also the eating context. 

According to the same study, providing children with a range of nutritious food choices 

can improve their diet quality (DQ) and food acceptability [1]. Children learn to recognize 

food by frequent exposure, which was shown to be the most effective method [3]. 

Therefore, parents are advised not to give up and to maintain introducing food products 

frequently to their children [1].  

 

Dietary diversity has been found to be favourably connected with children's nutritional 

health from birth to the age of 2 years in a study conducted over 11 countries [2]. Besides, 

early childhood exposure to fruits and vegetables (FV) has been linked to later-life 

acceptance of these foods [2]. A 9-year longitudinal study of 120 2-year-old children and 

their parents showed that approximately 25% of the children had some eating problems, 

such as being unwilling to explore new cuisines or insisting on a limited set of dietary 

choices, concluding that those problems may lead to them becoming picky eaters [3]. 

Children with eating disorders (picky eating, meal skipping, etc.) may be at risk for 

behavioral issues as well as stunted growth and development [3].  

 

Although numerous studies have previously examined eating habits of children in Europe, 

there is a lack of information on whether or how the parents and family environment could 

affect children’s eating habits in terms of parental behaviors, food intake, diet quality as 

well as family meals frequency especially among European families at high risk of T2D.  

 

 

1.1.1 Home environment, parental dietary behaviors and practices 

 

The availability and accessibility of food, as well as other factors like frequency of dining 

out and parents' perception of food expenses, all contribute to the home food environment 

[4]. Also, because most of the food consumed is cooked at home, the home food 

environment has been proven to have remarkable impacts on the eating habits of parents 
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and their children [4]. The Quebec longitudinal study of 1492 children showed that 

children who grew up in a healthier home environment consumed less sugar-sweetened 

beverages (SSB) and were more fit [5]. Similarly, a cross-sectional study of 1435 

European families found that home food environment had a greater influence on 

children’s consumption of healthy meals, particularly among young children [6]. Also, a 

review study on the availability and accessibility of selected food items at home found 

that when FV were more affordable and accessible, the total calories and fat intake in 

children were decreased [7].  

 

Household environment can also affect the family’s frequency of eating out [8]. 

Nowadays, it has been noticed that families spend more money on foods prepared out-of-

home (OH) which tend to be loaded with fats and sugars compared to meals prepared at 

home [8]. Likewise, a study on the metropolitan population in the United States observed 

that parents usually prefer quick, more accessible, and tasty meals that are low-cost and 

culturally appropriate [9]. These perceptions encourage perpetuating the cycle of fewer 

home-cooked meals. Accordingly, children would have less opportunity to reinforce 

healthy dietary habits, acquire cooking skills, and get nutritious meals [9]. According to 

the UK national diet survey of children and adolescents, eating meals prepared away from 

home was related to higher intake of foods rich in fat and sugar [8]. However, these 

studies only looked at the effect of dining out and ignored the impact of ready-to-eat and 

unhealthy meals prepared at home [10].  

 

 
 

1.1.2 Parental dietary behaviors and practices 

 

In the family environment, most children’s eating habits were found to be influenced by 

parental dietary behaviors especially during the first year of life, when children’s eating 

habits undergo a rapid evolution [11]. Parental “dietary behavior” is a broad term that 

encompasses the passive mechanisms influencing children’s food environment as well as 

their dietary intake [12]. In this context, a focus group study of parents and children eating 

habits were performed in Belgium, showing that the effect of parenting behaviors varies 

with age. Hence, the younger the child, the stronger the role of parents [12]. In addition, 

several cross-sectional studies have found close similarities in the intakes of healthy and 

unhealthy food items between parents and children, particularly when more meals are 

consumed together [13-15]. However, these studies cannot conclude causality, thus, the 

exact process by which parents influence their children’s dietary intake remains unclear. 

Similarly, previous studies on children’s food intake showed positive associations 

between parents’ and children’s consumption of selected food items [16-18]. Thus, 

parents are considered as providers, enforcers, and role models as their dietary behaviors 

proved their effectiveness in establishing and promoting healthy dietary intake among 

children [17,18].  
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Parental feeding styles and practices refer to the psychological constructs that represent 

the interactions between parents and children in terms of rules established by parents 

controlling how much, what, and when their children eat [19,20]. Baumrind’s taxonomy 

classified parenting styles into three types: authoritative, authoritarian, and permissive. In 

depth, authoritative includes both demanding and responsiveness, authoritarian 

represents high demanding with less responsiveness, and permissive is highly 

responsiveness but less demanding [21]. In spite of the limited studies on the role of 

parenting styles on children’s food consumption, a recent systematic review found that 

preferable parental monitoring of the child’s food intake was presented more in the 

authoritative parenting style compared to the other parenting styles [22]. While, it has 

been noticed that when children are raised in authoritative households, they tend to eat 

healthier food choices and have a healthy Body Mass Index (BMI). However, the 

associations were weak and indirect [23]. Furthermore, one systematic review critically 

evaluated prior studies on parental feeding practices, which showed that parents were 

advised to model good eating habits such as providing healthy foods and boosting 

encouragement to consume healthier food products [24]. Similarly, findings from the 

Parental Feeding Style Questionnaire (PFSQ) on children in Hong Kong showed that 

parental encouragements were associated with healthier eating habits and food choices 

among children (i.e., improved intake of FV) [25]. On the other hand, using unhealthy 

foods as rewards may promote children’s preferences toward these food items and 

increase the intake of energy-dense products (i.e., biscuits, chocolate, and savoury dishes) 

[25].   

 

A systematic review on parental feeding practices concluded that encouragement plus 

moderate restrictions were found to be the most effective strategies for improving 

children’s food consumption [26]. These strategies include providing food products with 

positive messages along with a careful use of restrictions in which unhealthy food items 

are not strictly forbidden, but rather gradually decreased [25]. In contrast, longitudinal 

research showed increased overeating and picky eating habits in children when restricted 

feeding practices were followed by their parents [27]. Consequently, pressuring, force 

feeding, and highly-restricted practices are discouraged as they can have detrimental 

impacts on family eating environment and increase the chance of picky eating among 

children [28,29].  

 

 

1.1.3 Parental food intake, diet quality and children’s food consumption  

 

Children consider parents as their models and food providers [30]. Besides, parents tend 

to play a pivotal role in the development of their children’s dietary intake and food 

preferences [30]. This influence was found to be much stronger through early childhood 

because parents have greater control over children’s food choices compared to early 

adolescence [31]. It is noteworthy that parental food intake could get affected by many 

aspects such as demographic characteristics, socioeconomic status (SES), individual 
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preferences, dietary beliefs and perceptions, personality characteristics, nutrition literacy, 

knowledge and skills [32,33].  

 

Literature suggests that there are associations between parents’ and their children’s 

consumption of selected food items. In detail, previous studies showed a consistent 

positive association between parents’ and children’s consumption of FV [34], SSB [35] 

and snacks [36]. Similarly, parental healthy food choices were found to be positively 

associated with higher intake of FV among children [37]. Likewise, a cross-sectional 

study found that the low intake of FV among parents and children was found to be 

strongly related [38]. However, the direct causality cannot be determined because of the 

study design [38]. In addition, previous research showed that healthy food choices of 

parents were positively associated with improved FV consumption and decreased intake 

of unhealthy snacks in children [37, 39]. Furthermore, children were found to consume 

more fish in families that used to include fish in their homemade meals [49]. Therefore, 

parents are advised to provide their children with a variety of food choices regardless of 

their own food preferences [40].  

 

In the same vein, previous studies showed an association not only between parents’ and 

children’s dietary intake, but also between the food portions provided to children and the 

amount consumed by parents in a regular meal [42,42]. The reason behind this similarity 

is not known, but could be related to the large amount of food available during a meal, 

the hunger state of parents, and parental motivation towards increasing children’s food 

consumption [41].   

 

DQ is broadly described as the dietary pattern and variety of an individual's food intake 

[43], in which high DQ scores reflects better food intake [44]. Literatures highlighted the 

importance of DQ in reducing chronic diseases, and results found that higher DQ is 

associated with reduced risk of T2D [43,44]. In general, different indices are used to 

evaluate the overall DQ tailored to the specific purpose, some of them depends on 

portions and frequencies derived from Food Frequency Questionnaires (FFQ) [44]. 

Moreover, other indicators are nutrient-based and are mostly obtained from dietary 

records [43]. Besides, some indices are country-specific or assessing DQ within specific 

population only [45].  

 

In spite of the limited number of studies examining the relationship between parental DQ 

and children’s food consumption [43], healthier food consumption of children (i.e., high 

FV and less fat/sugar intake) was associated with improved parents DQ regardless the 

type of indices being used [45-47]. Similarly, another study found that improved parental 

DQ was associated with reduced intake of snacks and sugar; however, no significant 

associations were found between better parental DQ and the consumption of FV of 

children [45]. Due to the cross-sectional nature of most studies assessing parental DQ, 

direct associations cannot be measured. However, the differences in results between 

studies could be due to the use of different tools to evaluate DQ.  

 
 

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0251620#pone.0251620.ref016
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0251620#pone.0251620.ref017


PhD Thesis, Lubna Mahmood, 2023 

21 

 

1.2 Dietary assessment in children    

 

FFQ, food record, 24-Hour dietary recall (24HR), and diet history, are some of the 

nutritional assessment tools established for use in adults but also acceptable for collecting 

data in children. Each method has its own set of advantages and limitations, and it is 

chosen according to the study objectives [48]. In this Doctoral Thesis, FFQs have been 

used to assess the eating habits and dietary intake of children and their parents. 

 

1.2.1 Food frequency questionnaires  

 

Due to its ease of administration and low cost, FFQ is one of the most used methods in 

large-scale population-based researches to asses dietary habits. FFQ consists of a finite 

list of meals and beverages with response categories indicating the frequency of intake 

over the time period queried [49]. The usual serving size for each meal and beverage can 

be requested individually. Alternatively, portion sizes can be combined with frequency 

information by asking respondents to translate their usual consumption amount to the 

number of specified units (e.g., How often do you eat a ½ cup of rice?). In an effort to 

improve reporting, some surveys contain photographs of portion sizes [49]. Nevertheless, 

inaccuracy of absolute nutritional values, lack of specificity regarding individual foods, 

and overall imprecision are all limitations of FFQ [50].  

 

1.2.2 Food records    

 

Food records (also known as dietary records or dietary diaries) are used to collect data on 

food intake by having people self-record their consumption over a set period of time [51]. 

Because respondents are requested to record meals and beverages as they are consumed 

in real time, this nutritional evaluation technique does not rely on individual recollection. 

The survey usually lasts for 3-7 days, depending on the study's goal and the necessary 

level of precision in assessing food consumption or nutrient intake [51]. 

 

To provide accurate and thorough data, responders must be well educated to record the 

food items consumed, including the name of the meal, the amount consumed, preparation 

techniques, brand names of commercially available products, and recipes for composite 

dishes. While, additional information about the time and place of intake, as well as the 

presence of other individuals during the meal, may be important in interpreting an 

individual's eating habit and social context of diet [51, 52]. 

 

Food intake data from records/diaries must be input into a specialist software application 

to get nutritional values. This data-entry process is time-consuming and necessitates the 

use of professional data technicians or registered dietitians. Food records are inconvenient 

for research participants and costly to administer due to the amount of staff effort 

required. As a result, food records are prohibitively expensive for large epidemiologic 

investigations involving tens of thousands of participants [51,52]. 
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1.2.3 24-Hour dietary recall  

 

24HR is a structured interview designed to collect detailed, quantitative information on 

individual diets by asking respondents about the type and amount of every food and drinks 

consumed over the previous 24 hours [53]. The nutritional data collected using the 24HR 

technique typically includes ingredients, food product brand names, portion sizes 

consumed, and preparation methods [53]. Although, the 24HR is widely used in nutrition 

assessment as it is easy to use, unexpensive, and does not require literacy, it has some 

limitations. For instance, it required well-trained interviewers who have knowledge about 

food and nutrition, it is time-consuming and labour-intensive. Moreover, it relies on 

participant’s memory, and underreporting/overreporting can occurs [53,54].  

 

1.2.4 Diet history   

 

Diet history is a structured interview approach that consists of a complete retrospective 

dietary evaluation that gets comprehensive data of the individual's regular food intake 

pattern as well as detailed information on specific meals over months or a year. A detailed 

interview on the regular consumption pattern, a list of items indicating the frequency and 

amount ingested, and a three-day food record are all included in the diet history [55]. It 

is noteworthy that the diet history technique needs highly skilled interviewers with 

extensive expertise as the quality of information is greatly determined by the interviewer's 

abilities [55,56]. It is largely employed in clinical settings as well as in studies of nutrition 

and health to explore the traditional diet in the past. However, the high cost and length of 

the interview restrict its utility in large epidemiological research [56]. 

 

 

1.3 Family meals frequency      
  

A family meal is defined as a meal consumed together by the family members, or by the 

presence of one or both parents [57]. There is not yet a standard definition of the family 

meals frequency due to the lack of consistency in measuring and defining it. However, it 

has been considered in previous literature as having three or more meals per week, or, by 

having five or more shared meals per week [58].  

 

Family meals were found to influence children in terms of nutrition and behaviors as they 

offer routine, consistency, and good parent-children communications, and this could 

provide a promising entry point for change [57,59]. Moreover, the family food 

environment is strongly influenced by parents in terms of parent-child shared meals, the 

types and portions of selected food items provided to children [30].  

 

It has been noticed that parents and children are aware of the significant roles of eating 

together. For instance, a recent study found that only 50% of family meals were shared; 

however, more than 80% of parents agreed about the importance of family meals [60]. 
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Moreover, it is notable that “dinner” is the most common meal being shared with family 

members, and this could be due to the schedule flexibility compared to other meal times 

[61].   
 

 
1.3.1  Family meals frequency and children’s food consumption   

 

A growing body of scientific research suggests that increased family meals frequency is 

associated with higher DQ and better food intake in children [61]. Results of a meta-

analysis of 57 studies showed that children who had reduced odds of unhealthy food 

intake used to share their meals with family for three times or more per week [62]. In 

support of this, lower intake of soft drinks and fried foods were noticed among children 

who share their meals with family [63]. Similarly, the Quebec longitudinal study of child 

development found that having family meals at age of 6 years old helped to have 

decreased intake of soft drinks at age of 10 years old [9]. Furthermore, previous studies 

found a positive association between the frequency of family meals and improved intake 

of milk and dairy products in children [9,64]. Moreover, cross-sectional and longitudinal 

studies showed that frequent family dinners were associated with improved intake of FV 

in children [29,61,65].  

 

In the same vein, a cross-sectional study on FV consumption in a sample of 1060 children 

in Montreal found that children who reported higher intake of FV used to share their 

meals with parents [38]. Correspondingly, as per the results of the NEXT Generation 

Health Study among U.S. students, the presence of parents during mealtimes was 

associated with improved intake of FV and reduced meal skipping in children [66]. 

Although the reliable survey used plus the large and nationally representative sample, the 

self-report surveys were susceptible to respondent interpretation and recall bias [66]. 

Besides, a Harvard cohort study showed that children tend to have 5 servings of FV daily 

when they consumed their meals together with their parents compared to those who did 

not [67]. In addition, the same study found that the presence of parents during a meal 

helped them to serve as role models who teach children healthy eating habits and polite 

table manners [67]. On the contrary, some studies found no association between family 

meals frequency and FV intake of children [68,69]. The differences in results between 

studies could be due to the culture-specific meal structure, social desirability bias, less 

accurate reports of parents, methodological limitations, uncontrolled confounders, 

unadjusted analyses or unadjusted baseline intake [68,69].  

 

It is noteworthy that regardless of the growing interest in this topic, limited studies have 

examined the effect of family meal frequency on children’s food consumption among 

populations at high risk of some chronic disease such as T2D.  
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1.3.2  Family meals frequency and obesity among children    

 

Various previous research found that family mealtimes would help to promote healthy 

dietary habits in children; however, only a handful of studies have suggested that family 

meals may act as a protective factor against obesity [70]. Besides, findings have been 

mixed with some studies that reported no relation between family meals frequency and 

obesity, whereas others have reported strong relations [71,72]. These inconsistencies 

make it difficult to form a clear conclusion, while they may result from unadjusted 

analysis, focusing on both genders rather than examining them individually, and the 

variability in ages being examined [71,72].  

 

A meta-analysis of 17 studies found that having three or more family meals per week is 

linked with 12% reduction in overweight among children [73]. Likewise, cross-sectional 

and longitudinal studies on children showed that more frequent family meals were 

associated with a significant low risk of obesity [74,75]. While, despite family meals 

frequency, unhealthy meals prepared at home beside large family meal portions could 

also contribute to overweight in children [76]. Moreover, results of a longitudinal study 

on Finnish schoolchildren found that increased family meals frequency overtime 

predicted lower BMI [77]. However, BMI is not an accurate indicator of body fat, and it 

does not consider bone density, sex and racial differences, overall body composition, and 

muscle mass [78]. In the same vein, a randomized controlled trial on family meals 

including 160 families being followed for 5 years found that promoting frequent family 

meals can decrease obesity among young children [79]. Despite the quality measurement 

and rigorous design of this study, the generalizability of the study findings is limited by 

the participants’ characteristics [79].  

 

Previous studies suggested that family meals frequency could affect children’s body 

weight indirectly through various strategies. First, parental presence during a family 

mealtime can contribute in instructing their children and modelling healthier eating habits 

and food choices [70]. Also, more servings of FV and smaller serving portions are more 

likely to be considered during a family meal, which can be contributed to improved 

children’s body composition [80]. Moreover, family meals could create a supportive 

environment for children to control their food intake as a result of the positive emotions 

that children experience over time [81].   

 

On the contrary, some previous studies found no significant association between family 

meals and children’s body weight [76,82]. On the other hand, in another study, significant 

inverse associations were found between family meals frequency and obesity status 

among children in cross-sectional analysis; however, no significant associations were 

found in the longitudinal model [71]. These differences could be related to not adjusting 

for potential covariates, particularly for family meals frequency and obesity indicators at 

baseline [71].  
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1.4 Childhood obesity  

  
Obesity is defined as abnormal or excessive accumulation of body fat and is known to 

increase the risk of many serious diseases and decrease the life expectancy [83]. BMI is 

commonly used to determine the weight status of children especially in epidemiological 

studies [84]. Even if there are other anthropometric indexes that could reflect better the 

amount of body fat, BMI is still considered a good marker due to its simplicity and 

inexpensiveness [85]. Obesity during childhood is more likely to persist into adulthood 

with a higher chance of death and disabilities [86]. Childhood obesity is strongly linked 

to comorbidities including insulin resistance, T2D, high blood pressure, atherosclerosis 

musculoskeletal and orthopaedic disorders, cardiovascular disease, as well as some 

cancers [86,87].  

 

The prevalence of childhood obesity has increased significantly worldwide to more than 

the triple during the last four decades [83]. According to the latest data from WHO 

childhood obesity surveillance in Europe, more than 35% of boys and girls aged 6-9 years 

in Europe had either overweight or obesity [88]. However, differences were observed 

between the European regions, where higher levels of overweight and obesity among 

children were detected in Cyprus, Greece, followed by Spain and Italy [89].  

 

Weight gain is a consequence of the long-term imbalance between energy intake and 

energy expenditure [90]. Among the factors that have been used to explain this lack of 

balance are genetics and individual behaviors [90,91]. Behaviors that influence excess 

weight gain include the excessive intake of high-calorie diets and the consumption of 

foods and beverages of low nutritional value, lack of physical activity, sedentary 

behaviors as well as poor sleeping patterns [90,91]. These behaviors are the result not 

only of individual choices but could be largely determined by the surroundings and 

environments that do not support or promote healthy habits and lifestyle [92,93]. The 

availability and high price of healthy food options, social and cultural norms, marketing, 

and promotion of fast-food companies as well as public policies are all key factors in 

individual’s decisions [92,93]. Furthermore, there are some parental-related factors that 

could affect childhood obesity such as parental eating habits, practices, perception, 

knowledge, and preferences along with family’s mealtime structure, and parental BMI 

[94]. 

 
1.5 Diabetes and insulin resistance   

 

Diabetes is a metabolic, chronic disease characterized by elevated levels of blood sugar 

(hyperglycaemia). T2D is the most common one, which occurs when the body becomes 

resistant to insulin resulting from defects in insulin action, insulin secretion, or both [95]. 

According to the International Diabetes Federation (IDF), the global diabetes prevalence 

may increase nearly to 11.3% by 2030 and 12.2% by 2045 worldwide [96]. There is a 

pre-state for diabetes, which is known as insulin resistance (IR). Worldwide, the 
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prevalence of IR in children and adolescents ranged between 3.1% and 44% [97] and 

from 15.5% to 46.5%, among adults [98].  

 

IR could be defined as an impaired response to insulin stimulation in peripheral tissues, 

most notably the adipose tissue, skeletal muscle, and liver. This process impairs the 

cellular uptake of glucose, resulting in hyperinsulinemia and a compensatory increase in 

beta-cell insulin production [99]. Individuals with IR are considered at risk of diabetes as 

IR is considered as the primary cause of T2D, the most common form of diabetes [100]. 

In detail, when the status of IR exceeds the pancreas's ability to adjust, blood glucose 

levels rise. This is sometimes coupled with pancreatic-cell failure, which results in 

decreased insulin production and uncontrolled plasma glucose rises [100]. Overt time, 

chronic IR can lead to prediabetes and if left untreated, prediabetes often progresses to 

T2D [101]. Despite of the limited studies assessing the association between parental IR 

and children’ IR [101], when compared to children of non-IR parents, children born to IR 

parents were found to be more likely to develop obesity and IR because of the genetic 

component and shared environment [102]. Similarly, children whose parents have 

diabetes are at higher risk of developing the same condition [100].  

 

IR is usually associated with obesity, cardiovascular disease, metabolic syndrome, non-

alcoholic fatty liver disease, and polycystic ovary syndrome (PCOS) [102]. Moreover, IR 

does not usually present symptoms until diabetes develops, while it can only be detected 

by a blood test [100].  

 

The Homeostatic Model Assessment for Insulin Resistance (HOMA-IR) has been widely 

used as an index to determine if IR is present. However, there is great variability in the 

HOMA-IR cut-offs. A HOMA-IR score ≥ 2.5 is suggested as the cut-off value for IR 

indication [103,104]. 

 

Yet the underlying causes of IR remain poorly understood, it has been suggested that it 

can be triggered by underlying risk factors such as age, race, unhealthy eating habits, 

sedentary lifestyle, high blood pressure, impaired lipid profile, poor sleeping patterns, a 

family history of diabetes, some medications, and genetic diseases [103]. However, it has 

been recently observed in a multi-centre European study that children of parents with IR 

and at high risk of T2D had higher probability of developing unhealthy lifestyle patterns 

[104]. Thus, assessing families that are already at risk of T2D could help in gaining a 

better understanding of this specific population [104].  
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2. Conceptual framework       
 

For a better understanding of this Doctoral Thesis, the following conceptual model (figure 

1) has been made to summarize the main relationship studied, including: (1) the 

association between home environment, parental dietary behaviors, practices, and 

children’s eating habits; (2) the relationship between parental food consumption, diet 

quality and children’s food consumption; and (3) the associations between family meals 

frequency and children’s food intake and obesity. However, there are other factors 

associated with obesity and T2D among children that have not been investigated in this 

study, such as family’s SES, physical activity, sedentary behaviors, TV viewing, and 

short sleep duration. 

 

The hypothesis proposed in this conceptual model is based on the idea that home 

environment, parental feeding practices, parental eating habits and diet quality seem to 

play a critical role in developing obesity and T2D in children, through a mechanism of 

affecting family meals frequency, children’s eating habits and food consumption and 

eventually leading to poorer health status of children.  

 

 

Figure 1. Conceptual framework (hypothesis). Source: self-made 
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3. Objectives  

 
The general objective of this Doctoral Thesis is to study the associations between parental 

dietary behaviors, food consumption, diet quality and children’s food consumption of 

selected food items. Also, to explore the associations between the frequency of family 

meals and children’s food consumption and obesity in families at high-risk of type 2 

diabetes across six European countries.  

 

The specific objectives of the four manuscripts that comprises the Doctoral Thesis are the 

following:  

 
Manuscript I. To investigate the potential influence of parents’ dietary behaviors and 

practices on European children’s eating habits. 

 
 

Manuscript II. To examine the association between parental food consumption and diet 

quality and children’s food consumptions in European families at high-risk of type 2 

diabetes. Also, to compare food frequency consumption of parents and children to the 

European food-based dietary guidelines/recommendations. 

 
 

Manuscript III. To evaluate the relationship between family meals frequency and 

parental food consumption and diet quality. Moreover, to explore the association between 

family meals frequency and children’s consumption of selected food items. Also, to 

assess the mediation effects of parental diet quality on the association between the 

frequency of family meals and European children’s food consumption in families at high-

risk of type 2 diabetes.  

 
 

Manuscript IV. To explore the cross-sectional and longitudinal associations between 

family meals frequency and children’s overweight/obesity in families at high risk of type 

2 diabetes across six European countries. 
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4. Materials and methods 

 
This Doctoral Thesis includes results from a narrative review (manuscript I), as well as 

results from the European Feel4Diabetes-study (manuscript II to IV). 
 

 

4.1 Study design and sampling        

 
The Feel4Diabetes is a cluster randomized study, aimed to tackle obesity for the 

prevention of T2D and promoting healthy lifestyle among European families from 

vulnerable groups across six European countries. The Feel4Diabetes is registered within 

the clinical trials registry (NCT02393872), and the countries in the study were grouped 

in regions as: high-income countries (Finland and Belgium), countries under austerity 

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

(Hungary and Bulgaria). In Feel4diabetes study, the “vulnerable areas” were defined as 

every area in low-income countries and countries under austerity measures, and only low 

SES areas in high-income countries [104,105]. The participated municipalities were then 

assigned to the intervention or control group (ratio 1:1) [106].  

 

The duration of the intervention period was two years (2016–2018), baseline (T0) data 

were collected in 2016, the first follow-up of the study (T1) was carried out one year later, 

and the second follow-up (T2) was conducted in 2018. For the recruitment of families in 

each country, primary schools located in the selected provinces were randomly selected 

and used as the entry-points to the community. While children of the first three grades 

and their parents were invited to participate in the study.  

 

During the Feel4Diabetes-study, families were divided into two categories including “all 

families” and “high-risk families”. The identification of “high-risk families” was based 

on having at least one parent at high risk of T2D estimated by using the Finnish Diabetes 

Risk Score (FINDRISC) through fulfilling the country-specific cut-off point. The 

FINDRISC is a validated tool that scores eight components related to age, consumption 

of FV, physical activity, family history of diabetes, history of high blood glucose, BMI, 

waist circumference (WC), and the use of antihypertensive medication [105].  

 

At baseline, 4484 families were identified as “high-risk families” out of the total sample 

of 11,396 from “all families” group. Families at high-risk assigned to the “intervention 

group” received 2-years intervention plan which involved three different components 

(family, school, and community). During the first year, the intervention included six 

counselling sessions (two individual and four group sessions) on behavioural change 

approaches, promoting a healthier lifestyle, self-regulation, self-efficacy, and motivation 

to adopt a healthier and more active lifestyle. The intervention during the second year 

was less intensive and intended to maintain the Improvements using an SMS-intervention 

[106]. 
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The data included in this Doctoral Thesis were only baseline and follow-up irrespective 

of the interventions being used. The inclusion criteria for manuscript II and III were 

parent-child dyads who had completed food frequency and eating behaviour 

questionnaire, and energy balance-related behaviors questionnaire (one for adult and one 

for children) and anthropometric measurements at baseline. In manuscript II, from the 

2648 families that met the inclusion criteria, 553 families were excluded for incomplete 

information on food consumptions and anthropometric measurements, and 2095 parent-

child dyads were included. Moreover, in manuscript III, out of the total sample of 2648 

families, 702 families were excluded for incomplete information on family meals 

frequency and anthropometric measurements at baseline, and 1946 parent-child dyads 

were included. On the other hand, because of the longitudinal nature of manuscript IV 

and the fact that the availability of data from the same parent-child dyad at baseline (T0) 

and 2nd year of follow-up (T2) was mandatory for inclusion, only 989 parent-child dyads 

had completed data at both time points for inclusion in this study. Furthermore, in 

manuscript II to IV, only one child per family was randomly selected and then linked to 

the parental information since some families included more than one child and in order 

not to duplicate parental information. But in families where both parents were at risk of 

T2D, parents were selected randomly according to FINDRISC.  

 
 

4.2 Ethics committee 
 

The Feel4Diabetes-study was carried out following the ethical guidelines of the 

Declaration of Helsinki (1961), the standards of Good Clinical Practice and the legislation 

on clinical research in humans. The Feel4Diabetes-study was also approved by the Ethical 

Committees of each European country involved: Spain (CP03/2016), Greece (46/3-4-

2015), Hungary (20095/2016/EKU), Bulgaria (52/10-3-201r), Belgium 

(B670201524237), and Finland (174/1801/2015).  

 

The parents of the children participating in the study were informed about the study 

purposes and procedures. Also, they signed an informed consent showing their 

acceptance for participation in the study, and giving them the chance to withdraw from 

the study at any point. 

 

 

4.3 Measurement methods  

 
4.3.1  Socio-demographics factors (manuscript II to IV) 

 

To assess the socio-demographic factors, data related to age and gender of both children 

and parents, as well as the marital status, educational and occupational level of parents 

were collected through questionnaires completed by parents. Parents were asked to 

identify their occupation during the last six months and the responses included seven 

choices: “stay at home parent”, “work full-time”, “work part-time”, “unemployed”, “full-

time education”, “retired”, “something else”. Regarding the marital status of parents, the 
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answers were including “single”, “married or cohabiting”, “separated or divorced”, 

“widowed”, and “other”. While, the responses of parental educational level ranged from 

“less than 7 years” to “more than 16 years” of education, with a six-point scale response 

option. 

 

 

4.3.2  Anthropometric measurements (manuscript II to IV) 
  

The anthropometric measurements were conducted according to standardized protocols 

[106]. The height and weight of children were objectively measured at schools by a team 

of trained researchers, but those of parents were self-reported (except for high-risk 

families in which anthropometric measurements were taken in home setting). In children, 

the standing height was measured by Seca 217 stadiometer for mobile height 

measurement and recorded to the nearest 0.1 cm, and weight was measured by Seca 813 

digital flat scale and recorded to the nearest 0.1 kg. The measurements of weight and 

height were taken while children were barefoot with light clothing and head in the 

Frankfurt plane. Two readings were obtained out of each measurement and the mean was 

used for the analysis. In case, the two readings were differed for weight > 100gm or > 1 

cm for height, a third measurement was taken. The BMI was calculated as weight (kg) 

divided by height (m) squared. The BMI z-scores were calculated for children according 

to Cole et al. [108] to obtain an optimal measure for their weight in accordance with their 

age and sex. Children were categorized as having “normal weight”, “overweight”, or 

“obesity” through using the International Obesity Task Force (IOTF) cut-off points [107]. 

Only for manuscript IV and because of the longitudinal nature of the study, children’s 

changes in BMI (ΔBMI= BMI T2 – BMI T0) were calculated over the two years follow-

up period.  

 
 

4.3.3  Dietary assessment (manuscript II to IV) 
  

The food frequency and eating behaviour questionnaires and energy balance–related 

behaviour questionnaires were self-reported and completed by one of the parents, who 

filled the questionnaires for him/herself and their child. The FFQ questions were derived 

from a questionnaire developed for a Finnish diabetes prevention program (FIN-D2D) 

[108]. While some modifications were added in order to adapt the questionnaire culturally 

for the target population across the six European country. The initial form of the FFQ was 

developed in English language and in order to ensure quality and reliability, the 

questionnaires were then translated back to the language of each country participating in 

the study. The questionnaire designed for children was similar to that of parents, except 

for excluding questions related to the consumption of alcohol and coffee. Moreover, the 

reliability of the questionnaires was tested by the intra-class correlation coefficients (ICC) 

of test-retest [108] in 191 pairs of parents and their children, who completed the 

questionnaires on two occasions within 1–2-week intervals.  
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In manuscript II and III, the food consumption of parents and their children was assessed 

according to specific food groups including cereals, milk and milk products, FV, legumes, 

fish and seafood, white meat, red meat, nuts, fat, sweets, and salty snacks. While, the 

intake of beverages such as fruit juices, soft drinks, and water was also assessed. The 

answers of each food item were based on specific portion sizes and included the following 

options:  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 sizes of each food item were defined with a 

household unit and placed under each question [108]. While the standard portion size was 

multiplied by the number of servings consumed in order to convert the consumption of 

each food item to daily intake in grams.  

For manuscript III and IV, the family meals frequency was assessed individually for each 

meal occasion including breakfast, lunch, and dinner through the following question: 

“how often do your children have the following meals with family”. The question could 

be answered by choosing one of the following six options: never, less than 1 time/week, 

1-2 times/week, 3-4 times/week, 5-6 times/week, and daily.  

 

 

4.3.4  Healthy diet score (manuscript II to IV) 
  

The Healthy diet score (HDS) was developed for adults [109] but also adapted to be used 

for children [104]. The HDS was used to assess the DQ of parents (manuscript II to IV) 

and children (manuscript IV) as a validated indicator based on the dietary questions of 

the Feel4Diabetes-study, which has been tested before over families at high-risk of T2D. 

The main points of the HDS were based on the total of 12 intervention goals of the 

Feel4Diabetes-study related to food choices and food-related behaviors. These points 

include the following: breakfast, family meals, whole-grain cereals, fruits and berries, 

vegetables, low-fat dairy products, nuts and seeds, oils and fats, red meat, salty snacks, 

sweet snacks, and sugary drinks.  

 

The HDS has a specific scoring system. For parents, a maximum score of 6 was given to 

the consumption of low-fat dairy, sweet snacks, salty snacks, nuts and seeds. A maximum 

score of 8 was given to the consumption of oils and fats and frequency of family meals. 

The rest of the food groups received a maximum score of 10. On the other hand, for 

children, the group of nuts and seeds were not included, only the oils and fats used for 

cooking were included from the fat group. Therefore, the scoring system was adapted 

accordingly to the available information from children. For children, the cooking oil and 

fats component was given a maximum score of 4. A maximum score of 6 was given to 

the consumption of low-fat dairy, sweet snacks, salty snacks. A maximum score of 8 was 

given to the component of family meals frequency. The rest of the food groups received 

a maximum score of 10. The higher scores indicate higher consumption, except for sugary 

drinks, sweet snacks, salty snacks, and of red meat, in which higher scores indicated lower 

consumption. In general, higher total scores of HDS indicating better diet quality, in 

which the total score of HDS ranged between 0 to 100 for parents and from 0 to 86 for 

children [104,109].  
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4.4 Statistical analysis   
 

In general, the descriptive characteristics of the participants were presented as mean and 

standard deviation (SD) for continuous variables, and as percentages for categorical 

variables. The normality was tested using the Kolmogorov-Smirnov test. Pearson’s chi-

square test was used in the case of categorical variables, and Student’s t-test was used to 

compare means of continuous variables by gender.  

 

All the analyses shown throughout the different articles included in this Doctoral Thesis 

were carried out separately by the sex of children as new literature identified sex 

interactions in eating habits among pre-pubertal children [110].   

 

In manuscript II, the frequencies of food consumptions (servings) of parents and their 

children were compared to the European Food-Based Dietary Guidelines (FBDGs) [111] 

and presented as percentages. Linear regression analyses were performed to: 1) assess the 

association between parental food consumption and DQ using HDS and the children’s 

food consumption; 2) examine the association between mothers’ food consumption and 

DQ using HDS and the children’s food consumption. All the analyses were adjusted for 

parental age, gender, country, marital status, educational level, and BMI of both parents 

and children.  

 

In manuscript III, multiple regression analyses were carried out to: 1) examine the 

association between family meals frequency and food consumption of both parents and 

children; 2) test for association between the frequency of family meals and parental DQ 

using HDS. Separate models were run for each meal (i.e., breakfast, lunch and dinner) 

independently, and all analyses were adjusted for parental age, gender, marital status, 

country, educational level, SES, and BMI of both parents and children. Moreover, a 

mediation analysis was tested with regression analyses to examine if the parental DQ (M) 

mediate the association between family meals frequency (X) and children’s food 

consumption (Y). A partial mediation is indicted if the effect of (X) on (Y) is reduced 

when (M) is included. While, a complete mediation is indicated if the effect of (X) on (Y) 

disappears entirely when (M) is included. Significant mediations were then calculated as 

percentages through dividing (a*b) by the total effect (c-coefficient), in which (a-path) 

represents the association between family meals frequency and parental DQ, and the (b-

path) represents the association between parental DQ and children’s food consumption 

used as outcome, adjusted for family meals frequency.  

 

In manuscript IV, multivariable regression analyses were performed to: 1) study the 

cross-sectional associations between family meals frequency and BMI of children at T0 

and T2; 2) assess the longitudinal associations between the changes in family meals 

frequency and changes in BMI of children from T0 to T2. For the cross-sectional 

associations, regression analyses were adjusted for group (intervention-control), country, 

DQ and age of children, and parental characteristics (age, gender, marital status, 

educational level, SES, DQ and BMI). For the longitudinal associations, the model was 
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adjusted for country, group (intervention-control), DQ and age of children, parental 

characteristics (age, gender, marital status, educational level, SES, DQ, and BMI) in 

addition to family meals frequency and BMI of children at baseline. Furthermore, 

multilevel logistic regression was carried out to examine the odds of overweight/ obesity 

at T2 as a function of family meals frequency at baseline, considering country and group 

(control vs. intervention) as levels. The family meals frequency was introduced as the 

independent variable and classified into three categories: never, 1-2 times/week, 3-7 

times/week. The “never” group was considered as a reference, and children’s BMI was 

introduced as the dependent variable. 

 

Finally, multilevel logistic regression analysis was used to examine the prospective 

associations between: 1) changes in family meals frequency during a period of 2-years 

and BMI of children at T2, in which family meals frequency were characterized in five 

groups: (never, decreased, remained low, increased, remained high), and “never” was 

considered as a reference. In addition, the BMI categories included were categorized as 

(normal vs. overweight/obese). The model was adjusted for parental characteristics 

(education level, marital status, sex, DQ, and BMI) as well as children’s age, DQ, and 

BMI at baseline; 2) Changes in both family meals frequency and BMI from T0 to T2, in 

which family meals frequency were characterized in five groups: (never, decreased, 

remained low, increased, remained high). While four categories of BMI changes were 

created classified in groups from better to worse: “normal at T0 and T2”, 

“overweight/obese at T0 but normal at T2”, “normal at T0 but overweight/obese at T2”, 

and “overweight/obese at T0 and T2”. The model was adjusted for parental characteristics 

(education level, sex, marital status, DQ, and BMI) and children’s DQ, and age.  

 

In manuscript II to IV, data were analysed with IBM-SPSS Statistics for Windows 

(Version 26.0. Armonk, NY: IBM Corp, USA), with a p<0.05 representing statistical 

significance for all tests. While, for manuscript III, the indirect effects (a*b) were 

obtained through conducting Bootstrapping (5000 samples) using the PROCESS macro 

for SPSS by Andrew Hayes [112]. Except for manuscript IV, Stata/SE 13 (Stata Corp LP, 

College Station, TX, USA) was used for the logistic regression model.  
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5. Results   
 

The results of this Doctoral Thesis are presented as published research manuscripts.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PhD Thesis, Lubna Mahmood, 2023 

36 

 

 

 

 

 

Manuscript I: The influence of parental dietary behaviors and practices 

on children's eating habits. 
 

 

 

Mahmood L, Flores-Barrantes P, Moreno LA, Manios Y, Gonzalez-Gil EM. (2021). 

 

Nutrients. 30;13(4):1138. doi: 10.3390/nu13041138. 
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Manuscript II: Parental food consumption and diet quality and its 

association with children’s food consumption in families at high risk of 

type 2 diabetes: the Feel4Diabetes-study 

 

 

Mahmood L, Moreno LA, Flores-Barrantes P, Mavrogianni C, Schwarz P, Makrilakis K, 

Liatis S, Cardon G, Willems R, Rurik I, Radó S, Tankova T, Iotova V, Usheva N, Manios 

Y, González-Gil EM, on behalf of the Feel4Diabetes-Study Group. (2022).   

 

Public Health Nutrition. 1-12. (doi:10.1017/S1368980022002245).  
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Manuscript II: Parental food consumption and diet quality and its 

association with children’s food consumption in families at high risk of 

type 2 diabetes: the Feel4Diabetes-study 

 

 

Mahmood L, Moreno LA, Flores-Barrantes P, Mavrogianni C, Schwarz P, Makrilakis K, 

Liatis S, Cardon G, Willems R, Rurik I, Radó S, Tankova T, Iotova V, Usheva N, Manios 

Y, González-Gil EM, on behalf of the Feel4Diabetes-Study Group. (2022).   

 

Public Health Nutrition. 1-12. (doi:10.1017/S1368980022002245).  
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Manuscript III: Frequency of family meals and food consumption in 

families at high risk of type 2 diabetes: the Feel4Diabetes-study. 

 

 

Mahmood L, González-Gil EM, Schwarz P, Herrmann S, Karaglani E, Cardon G, De 

Vylder F, Willems R, Makrilakis K, Liatis S, Iotova V, Tsochev K, Tankova T, Rurik I, 

Radó S, Moreno LA, Manios Y; Feel4Diabetes-Study Group. (2022).  

 

Eur J Pediatr.181(6):2523-2534. doi: 10.1007/s00431-022-04445-4. 
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Manuscript IV: Cross-sectional and longitudinal associations between 

family meals frequency and children’s overweight/obesity in families at 

high risk of type 2 diabetes: the Feel4Diabetes-study.  

 

 

Mahmood L, González-Gil EM, Makrilakis K, Liatis S, Schwarz P, Herrmann S, Willems 

R, Cardon G, Latomme J, Rurik I, Radó S, Iotova V, Usheva N, Tankova T, Karaglani E, 

Manios Y, Moreno LA, on behalf of the Feel4Diabetes-Study Group. (2023).  

 

Pediatr Obes. 2023: e13000. doi: 10.1111/ijpo.13000 
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6. Discussion   

 
In summary, results from this Thesis showed that parental dietary behaviors, intake and 

diet quality were associated with children’s food consumption. In addition, family meals 

frequency was associated with children’s consumption of selected food items besides 

children’s obesity in families in which one or both of the parents were at risk of T2D.   

 

 

6.1 Parental dietary behaviors, practices, and children’s eating habits  

 

Poor dietary habits that are established during early childhood persist into adulthood and 

could be linked to increased risk of chronic diseases such as obesity and its related 

complications such as T2D [113]. After evaluating the main factors linked to eating habits 

of children, parental dietary behaviors were found to affect children mainly because 

parents influence their children’s food-related thoughts and preferences and shape the 

home food environment in terms of accessibility and availability [114]. On the other hand, 

the influence of parental practices differs by age and it is thought to be strongest during 

early ages regardless of demographics including sex, age, country, and SES [12].  

 

Although studies examining the direct role of parental influence on children’s eating 

habits are limited, recent evidence showed that some parental feeding practices are 

preferable among others in developing positive eating habits during childhood [22]. For 

instance, previous studies found that the authoritative parenting style, which presents both 

demanding and responsive, is linked more with improved eating habits among children 

compared to other parenting styles (i.e., authoritarian and permissive). Also, children 

raised in authoritative households tend to have better food choices and healthier BMI 

[22,23,115]. 

 

In the narrative review included in this Doctoral Thesis, it was observed that family 

environment, as well as parental dietary behaviors and practices are associated with eating 

habits of children. While role modeling and moderate restriction were the most 

recommended parental practices, in which more parental encouragement and less 

excessive pressure might improve their children's eating habits. 

 

Parents are critical role models for their children in many regards, and specifically in 

helping their children to build good eating habits that they will carry with them for the 

rest of their life. Since eating is a social experience, children develop their eating habits 

by imitating their parents in terms of diet quality and quantity [30]. Consistent with 

existing evidence, similarity between parents and children were observed in terms of 

types of food consumed and dietary composition [6,11,16-18]. In detail, healthy parental 

diet patterns were associated with reduced consumption of soft drinks [5], decreased fat 

intake [7], and improved FV consumption [7]. However, most of these studies did not 

conclude causality. It has been found that active encouragement and the provision of 

healthy food items was associated with healthier eating habits in children [25], along with 
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decreased consumption of cakes, chocolates, and savoury dishes [45]. Previous evidence 

suggests that pressuring practices aiming for healthy eating could have an inverse effect 

and increase the consumption of unhealthy and energy-dense foods in children [25]. 

Therefore, encouragement plus moderate restriction were the most favourable feeding 

practices for supporting positive food-related behaviors, in which children have the right 

to make decisions in combination with their parents [26].  
 

 

 

6.2 Parental food consumption, diet quality and children’s food consumption  

 

In this Doctoral Thesis, it has been observed that the intake of both parents and children 

did not meet the recommended servings of healthy food items (i.e., FV, grains, fish, and 

seafoods). On the other hand, half of parents and children participating in the study were 

exceeding the recommended servings of sweets. Our results are in line with recently 

published studies on food intake assessment indicating that families from a general 

population did not meet dietary recommendations of healthy food items in the U.S [116], 

UK [117], and Asia [118].  

 

Previous studies have shown that parental dietary intake is strongly linked with food 

consumption of children [119,120]. This could be explained by the fact that children tend 

to imitate parents’ dietary behaviors, intake, and food choices since parents are considered 

as role models [119]. The results of our study found that parental food consumption is 

positively linked with children’s food consumption in families at risk of T2D. For 

instance, high parental intake of FV was associated with improved consumption of FV in 

both boys and girls. Some previous studies [119,120] had analyzed similar associations, 

but focused only on healthy populations, specific gender, age, and ethnicity. Our study 

stands out for the incorporation of the vulnerable group of families at high risk of T2D 

across six European countries, as well as a detailed analysis of the diet of both parents 

and children (gender-specific) including multiple food groups, which allows to assess the 

food in a more global way. However, few studies have shown inconclusive results in this 

regard as some of them have not found significant relationships [121,122]. Among the 

possible causes that the literature has put forward to explain these differences in results 

could be related to methodological limitations, uncontrolled confounders, or unadjusted 

analyses [123].  

 

Through measuring DQ scores, like HDS, our findings showed that mothers have better 

DQ compared to fathers. These results were confirmed by a previous randomized 

controlled study in Europe indicating that women tend to have higher DQ scores [124], 

and this could be due to the higher awareness and better nutrition knowledge that women 

have compared to men [66]. Additionally, in our findings, significant associations were 

found between parental DQ and children’s food consumption. In detail, a better DQ of 

parents was positively related to the children’s consumption of whole grains, and FV, and 

inversely associated with snacks intake. Similar results were found by previous research 

indicating that parental DQ was linked with healthier food consumption in children, 
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regardless the DQ indicators used [45,109]. Furthermore, same results were confirmed 

by a multi-centric cross-sectional study on European families [26]. Though, our study is 

the first to examine this relation between parental DQ and children’s food consumption 

among vulnerable groups of families at high risk of T2D in Europe. These associations 

were in line with that of Davison et al. [45], which investigated the associations between 

DQ of parents and children’s food intake in New Zealand. The Davison et al. study found 

similar results to ours, except that the children’s intake of FV was not associated with 

improved DQ of parents, and the difference in results could be due to different DQ 

indicators used (i.e., DQI Vs. HDS in our study).  
 

 

 

6.3 Family meals frequency, children’s food consumption and obesity    

 

This Doctoral Thesis has focused on assessing the relationship between family meals 

frequency and food consumption in European children aged 6-8 years. After adjusting for 

confounders, it was found that having a high frequency of family-shared meals is 

positively associated with a healthier food consumption of children (i.e., FV, grains, milk 

and milk products), and inversely associated with the intake of salty-snacks among both 

boys and girls. These results were consistent with those reported in previous studies 

[74,125,126]. However, some studies found no relation between frequency of shared 

meals with family and children’s intake of selected food items [127-129]. The differences 

in results could be due to the culture-specific meal patterns, different study populations, 

and the meal occasion being investigated, as well as adjusted vs. unadjusted analysis.  

 

Evidence suggests that family meals affect the food intake and dietary habits of children, 

which in turn impact thier diets and health, therefore, mealtimes could have the potential 

to be used as settings for health promotion [57]. Given that children with increased risk 

of T2D had higher probability of developing unhealthy lifestyle patterns [104], it is 

important to consider whether the frequency of family meals affect children’s food intake 

and health in European families at high risk of T2D. Consequently, manuscripts III and 

IV aimed to investigate the associations between family meals frequency and children’s 

food consumption and obesity in families at high risk of T2D across six European 

countries.  

 

In addition, this Doctoral Thesis attempted to fill a gap in the literature by being the first 

to assess the mediation effects of parental DQ on the association between the frequency 

of family meals occasions individually (i.e., breakfast, lunch, dinner) and children’s food 

intake in European families at high risk of T2D. In our analysis, the association between 

family meals frequency and food consumption of children was found to be partially 

mediated by parental DQ. However, a direct comparison with previous studies could not 

be made due to the limited research focusing on the role of parental DQ in relation to 

family meals frequency and because our study focused on a specific population. 

Nevertheless, our results were in agreement with previous research indicating that high 
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parental DQ affect the food intake of children because of its unique role in establishing 

and maintaining healthy food intake and eating habits among children [46,47].  

 

Some studies have linked the frequency of family meals with obesity in children, though, 

very limited studies examined the longitudinal relation between them. Therefore, one of 

the objectives of this Doctoral Thesis was to assess the long-term association between 

family meals frequency and children’s obesity in families at high risk of T2D in Europe. 

Our results indicated an inverse association between the frequency of family breakfast 

and/or dinner and BMI changes over time in both boys and girls. Moreover, lower odds 

of overweight/obesity at follow-up were observed in children who consumed a minimum 

of three times family breakfast and/or dinner a week at baseline. In addition, an increase 

in family breakfast and/or dinner frequency over a two-year period was associated with 

decreased odds of overweight/obesity in both, boys and girls, at follow-up. On the other 

hand, no long-term association was found between the frequency of family lunch and 

overweight/obesity in children. 

 

Our findings support the conclusions of previous research suggesting that high family 

meals frequency, especially during early childhood, could be a protective factor against 

the development of obesity [71,79,130]. Among the specific reasons that have tried to 

explain the improved children’s food intake in relation to family meals frequency is the 

emotional connection between family members during mealtime, as well as being 

exposed to parental modelling of healthful eating habits [75,131]. Moreover, as suggested 

by previous research, the supportive environment for children is created during family 

mealtimes, in which more healthy food items and more suitable portion sizes are being 

served [80,132,133].  
 

 

 

6.4. Strengths and limitations    
 

 

The main limitations included in this Doctoral Thesis were: 1) children’s data were based 

on parental report and therefore, a bias must be considered; 2) the food frequency and 

eating behaviour questionnaire used in this study is not able to adequately determine 

absolute food intakes compared to other methods (i.e., 24-hour dietary recall), and it did 

not quantify energy intake of children, also it did not focus on the food preparation 

methods; 3) the cross-sectional nature of manuscript II and III does not allow for causality 

inferences; 4) waist circumference was only measured in adults participated in the 

Feel4Diabetes-study; and 5) body mass index was used to measure adiposity in children, 

which is not an accurate way to measure body fat compared to other measurements (i.e., 

bioimpedance analysis, and skinfold thickness). However, the major strengths of this this 

Doctoral Thesis were: 1) the focus on a specific vulnerable population namely European 

families at high risk of type 2 diabetes; 2) the large sample of families across six European 

countries with a large cultural and dietary diversity; 3) the anthropometric measurements 

following highly validated and standardized procedures to ensure and increase accuracy; 

4) manuscript II and III were the first to assess the associations between parental food 
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consumption, diet quality, family meals frequency and children’s food consumption in 

European families at high risk of developing type 2 diabetes; and 5) manuscript IV was 

also the first in measuring the longitudinal effect of each type of family meals (i.e., 

breakfast, lunch, and dinner) individually on children’s body composition.  
 

 

 

6.5. Public health implications   

 

The results obtained in this Doctoral Thesis give a better insight for the promotion of 

healthy dietary habits of children in European families at high risk of T2D. Examining 

the unhealthy eating habits among those vulnerable groups and their association with 

increased risk of obesity and T2D, is one of the key points valued in this Doctoral Thesis. 

The data obtained are useful tools for designing strategies that promote healthy food 

consumption and dietary habits among children that could help in preventing obesity and 

cardiometabolic diseases such as T2D.  

 

The narrative review (manuscript I), was a starting point to identify the parental dietary 

behaviors and practices that could affect children's eating habits. These behaviors and 

practices could be the entry points for interventions to reduce the risk of dietary related 

diseases such as obesity and T2D. Among these behaviors and practices, the ones that 

were in favour of healthy eating were role modeling, encouragement along with moderate 

restriction. On the other hand, the ones that increased the consumption of unhealthy food 

items were pressuring and highly restricted parental feeding practice. It is essential to 

know the potential effects of parents on their children in terms of dietary habits and 

practices that trigger an increase in unhealthy dietary habits. This knowledge could help 

to develop specific health promotion programs, future dietary interventions and policies 

that effectively focus on parental child-feeding behaviors as modifiable risk factors.  

 

In relation to the associations between parental dietary intake and DQ on children’s food 

consumption (manuscript II), our results contribute to the current knowledge and filling 

in gap of the literature by focusing on European families at high risk of T2D. The main 

results obtained is that the quality of the parents’ diet influences the type of foods 

consumed by their children in families at risk of T2D, who presumably have already a 

poor DQ. This suggests that enhancing DQ in these families could have not only a direct 

impact on parents but also on children, thereby lowering their risk of T2D. 

 

Evidence suggests the importance of family meals frequency in establishing and 

maintaining healthy food intake of children; however, all previous research included only 

healthy populations. Our findings (manuscript III) suggested that frequent family-shared 

breakfast and/or dinner are associated with healthier children’s food consumption and 

better parental DQ. However, the association between family meals frequency and 

children’s food intake was partially mediated by parental DQ. These findings recommend 

promoting more frequent family meals that could have positive impacts on children and 
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parent. Accordingly, this can act as a promising point for behavioral changes and thereby 

help in preventing obesity and T2D.  

 

In the present Doctoral Thesis, the association between family meals frequency and 

obesity in children was also studied (manuscript IV). Prior to our study, this relationship 

has been examined but not for long-term, only on healthy populations, and without 

analysing each meal occasion individually. Our results found that high frequency of 

family meals over time, especially breakfast and/or dinner, is related to a reduced odds of 

overweight and obesity among children. These results would help in encouraging higher 

frequencies of family meals that could provide a promising entry point for positive 

changes in term of decreasing obesity and its related complications such as T2D.  

 

In summary, the main public health implications of this Doctoral Thesis suggest that 

parental behaviors and practices, including diet quality and family meals, can affect 

children’s food consumption and obesity even in children from families at risk of T2D 

across European countries.  

Taking into account previous results and those presented in this Doctoral Thesis, public 

health interventions should pay special attention to children from families with greater 

risk of developing T2D. Also, the future strategies that aim for obesity prevention should 

focus on parents as well, as they have a significant effect on children especially during 

early ages. Interventions, policies, family- and school-based programs aimed at children 

should focus more on parents’ child-feeding behaviors and practices, the diet quality of 

parents and their children, as well as important dietary behaviors such as the frequency 

of family meals. These steps could have positive future impacts on health, help to protect 

against chronic diseases such as obesity and T2D, and address health disparities 

especially among vulnerable groups of families at high risk of T2D. Besides, due to their 

potential to improve dietary-related outcomes for parents and children, and to produce 

health benefits over time, these interventions can produce a considerable return on direct 

medical costs annually along with the additional health care costs attributable to obesity 

and obesity-related comorbidities [134]. 
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7. Main thesis contributions  
 

 

Manuscript I. Unhealthy parental dietary behaviors and practices could trigger poor 

eating habits during childhood and may persist into adulthood. Current evidence shows 

that early modifications in eating habits of children could promote health and reduce the 

risk of type 2 diabetes. Parental encouragements, role modelling and moderate restriction 

are parental practices that most positively influence children’s eating habits. It is 

necessary for parental child-feeding behaviors to receive more attention as modifiable 

risk factors in research studies, future dietary interventions, and policies.  

 

 

Manuscript II. The present study assessed the parental dietary intake and diet quality 

and their effects on children’s food consumption in European families at risk of type 2 

diabetes. This study found that the intake of both parents and their children failed to meet 

the recommended servings of healthy foods according to the European dietary guidelines. 

Moreover, healthier food intake along with higher diet quality of parents involved in 

improving the food consumption of their children in both boys and girls.  
 

 

Manuscript III. Different studies have evaluated the impact of family meals frequency 

on children’s food consumption. However, they considered only healthy populations and 

did not analyze each meal occasion separately (i.e., breakfast, lunch, dinner). This study 

fill gaps in the literature by assessing the effect of family meals frequency on parent’s 

food intake and diet quality, examine the relation between family meals frequency and 

children’s food consumption. Moreover, it considered the mediation effect of parental 

diet quality on the association between family meals frequency and the food 

consumptions of European children in 1,964 families at high risk of type 2 diabetes. In 

addition, improvements in food consumption of children, parental food intake and diet 

quality were indicated with increased frequency of family meals especially breakfast 

and/or dinner. Also, the association between the frequency of family meals and children’s 

food consumption was partially mediated by parental diet quality.  

 

Manuscript IV. Several studies have analyzed the relationship between family meals 

frequency and children’s BMI, but without taking into consideration the analysis of each 

meal occasion separately, the sex-differences, or specific populations at cardiometabolic 

risk. This study included the assessment of the frequency of each family meal occasion 

individually, focused on families at high risk of type 2 diabetes in six European countries 

and investigated the longitudinal associations between family meals frequency and 

children’s BMI, over a period of two-years follow-up. This study showed that higher 

family meals frequency especially breakfast and/or dinner, at baseline and over a period 

of 2-years in families at high risk of type 2 diabetes, is associated with decreased odds of 

overweight/obesity in both boys and girls.   
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7. Aportaciones principales de la Tesis Doctoral 

 
 

Artículo I.  Los comportamientos y prácticas dietéticas de los padres que no son 

saludables pueden originar malos hábitos alimenticios durante la infancia y pueden 

persistir en la edad adulta. La evidencia actual muestra que las modificaciones tempranas 

en los hábitos alimentarios de los niños podrían promover la salud y reducir el riesgo de 

diabetes tipo 2. Los estímulos de los padres, el ejemplo a seguir y la restricción moderada 

son las prácticas de los padres que influyen más positivamente en los hábitos alimenticios 

de los niños. Es necesario que los comportamientos de alimentación de los padres en 

relación con los niños, reciban más atención como factores de riesgo modificables en 

estudios de investigación, futuras intervenciones dietéticas y políticas de salud. 

 

 

Artículo II.  El presente estudio evaluó la ingesta dietética de los padres y la calidad de 

la dieta y sus efectos sobre el consumo de alimentos de los niños, en familias europeas 

con riesgo de diabetes tipo 2. Este estudio encontró que la ingesta tanto de los padres 

como de sus hijos no cumplió con las porciones recomendadas de alimentos saludables 

de acuerdo con las Pautas dietéticas europeas. Además, la ingesta de alimentos más 

saludables junto con una mayor calidad de la dieta de los padres implicados en la mejora 

del consumo de alimentos de sus hijos, tanto en niños como en niñas. 

 

 

Artículo III.  Diferentes estudios han evaluado el impacto de la frecuencia de las comidas 

en familia en el consumo de alimentos de los niños. Sin embargo, estos estudios 

consideraron solo poblaciones sanas y no analizaron cada comida por separado 

(desayuno, almuerzo, cena). Este estudio llena los vacíos en la literatura al evaluar el 

efecto de la frecuencia de las comidas en familia en la ingesta de alimentos de los padres 

y la calidad de su dieta, y examina la relación entre la frecuencia de las comidas en familia 

y el consumo de alimentos de los niños. Además, valoró el efecto de mediación de la 

calidad de la dieta de los padres en la asociación entre la frecuencia de las comidas en 

familia y el consumo de alimentos de los niños europeos, en 1964 familias con alto riesgo 

de diabetes tipo 2. Además, se observaron mejor consumo de alimentos de los niños, 

mejor ingesta de alimentos de los padres y mejor calidad de la dieta, en relación con una 

mayor frecuencia de comidas en familia, especialmente el desayuno y/o la cena. Además, 

la asociación entre la frecuencia de las comidas familiares y el consumo de alimentos de 

los niños estuvo parcialmente mediada por la calidad de la dieta de los padres. 

 

 

Artículo IV.  Varios estudios han analizado la relación entre la frecuencia de las comidas 

en familia y el IMC de los niños, pero sin tener en cuenta el análisis de cada comida por 

separado, las diferencias por sexo o poblaciones específicas con riesgo cardiometabólico. 

Este estudio incluyó la evaluación de la frecuencia de cada comida en familia de forma 

individual, se centró en familias con alto riesgo de diabetes tipo 2 en seis países europeos 
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e investigó las asociaciones longitudinales entre la frecuencia de las comidas en familia 

y el IMC de los niños, durante un período de dos años de seguimiento. Este estudio mostró 

que una mayor frecuencia de las comidas en familia, especialmente el desayuno y/o la 

cena, al inicio del estudio y durante un período de 2 años, se asocia con una menor 

probabilidad de sobrepeso/obesidad tanto en niños como en niñas, en familias con alto 

riesgo de diabetes tipo 2. 
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8. Conclusions 
 

 

Manuscript I. The current evidence indicates that the family environment has an active 

role in establishing and promoting eating habits in children. Besides, parental feeding 

practices and behaviors that influence children’s dietary habits cannot be considered 

separately because they are reciprocally interacting. Some practical recommendations can 

be made: (1) parents should avoid excessive pressure or restriction that can negatively 

affect children’s food acceptance; (2) parents should focus more on encouraging their 

children through positive and active social modelling with moderated restrictions only; 

(3) intervention programs should promote some strategies aimed at parents’ unhealthy 

eating and provide parents with detailed guidance on feeding their children; (4) childhood 

obesity prevention program should focus more on parents’ child-feeing behaviors while 

designing thier policies.   

 

 

Manuscript II. According to the European dietary guidelines, the intake of the majority 

of parents and children were below minimum recommendations for all healthy foods in 

families at high risk of type 2 diabetes. Also, better parental food consumption and diet 

quality are associated with healthier children’s food intake in both boys and girls.  

 
 

Manuscript III. Family meals frequency, especially breakfast and/or dinner, is 

associated with improved children’s consumption of healthy food items. Moreover, 

parental food consumption and diet quality are related with family meals frequency. Also, 

parental diet quality partially mediated the association between family meals frequency 

and children’s food consumption among boys and girls in families at high risk of type 2 

diabetes.  
 

 

Manuscript IV. Higher family meals frequency, especially dinner is inversely associated 

with children’s BMI at baseline and 2-years follow up period. Also, consuming three and 

more family breakfast and/or dinner at baseline is associated with decreased odds of 

overweight/obesity at the second year of follow-up. Furthermore, the increase in the 

frequency of family breakfast and/or dinner over time is associated with lower odds of 

overweight/obesity during a period of 2 years in families at high risk of type 2 diabetes.  
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8. Conclusiones 

 

Artículo I.  La evidencia actual indica que el entorno familiar tiene un importante papel 

en el establecimiento y promoción de hábitos alimentarios en los niños. Además, las 

prácticas y comportamientos de alimentación de los padres, que influyen en los hábitos 

alimentarios de los niños, no pueden considerarse por separado porque interactúan 

recíprocamente. Se pueden hacer algunas recomendaciones prácticas: (1) los padres 

deben evitar presiones o restricciones excesivas que puedan afectar negativamente la 

aceptación de los alimentos por parte de los niños; (2) los padres deben centrarse más en 

alentar a sus hijos a través de modelos sociales positivos y activos, solamente con 

restricciones moderadas; (3) los programas de intervención deben promover algunas 

estrategias dirigidas a la alimentación poco saludable de los padres y proporcionar a los 

padres una guía detallada sobre la alimentación de sus hijos; (4) los programas de 

prevención de la obesidad infantil deben centrarse más en los comportamientos de 

alimentación de los padres en relación con los de los niños al diseñar sus políticas de 

salud. 

 

 
 

 

Artículo II.  De acuerdo con las guías dietéticas europeas, la ingesta de la mayoría de los 

padres e hijos, en familias con alto riesgo de diabetes tipo 2, estaba por debajo de las 

recomendaciones mínimas de todos los alimentos saludables. Además, un mejor consumo 

de alimentos por parte de los padres y la calidad de su dieta se asocian con una ingesta 

más saludable de los niños y niñas. 

 
 

 

Artículo III.  La frecuencia de las comidas en familia, especialmente el desayuno y la 

cena, se asocia con un mayor consumo de alimentos saludables por parte de los niños. 

Además, el consumo de alimentos de los padres y la calidad de su dieta están relacionados 

con la frecuencia de las comidas en familia. Además, la calidad de la dieta de los padres 

medió parcialmente la asociación entre la frecuencia de las comidas en familia y el 

consumo de alimentos de los niños y niñas, en familias con alto riesgo de diabetes tipo 2. 
 

  
 

Artículo IV. La mayor frecuencia de las comidas en familia, especialmente la cena, se 

asocia inversamente con el IMC de los niños al inicio del estudio y en el período de 

seguimiento de 2 años. Además, consumir tres o más desayunos o cenas familiares al 

inicio del estudio, se asocia con una menor probabilidad de sobrepeso/obesidad en el 

segundo año de seguimiento. Además, el aumento en la frecuencia del desayuno o cena 

en familia a lo largo del tiempo, se asocia con menor probabilidad de sobrepeso/obesidad 

durante un período de 2 años, en familias con alto riesgo de diabetes tipo 2. 
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Factor de impacto de las revistas y ranking en “ISI Web o Knowledge – Journal Citation 

Reports (JCR)” dentro de sus áreas temáticas correspondientes. 

 

Impact factor and ranking of each Journal in “ISI Web o Knowledge – Journal Citation 

Reports (JCR)” within their subject categories for [published manuscripts]. 

 
 

 

Journal Impact factor Quartile  

 

Manuscript I 

 

 

Nutrients 
 

6.706 

 

Q1 

Ranking in 2021 ISI JCR: 15/90 (Nutrition & Dietetics) 
 

 

 

Manuscript II 

 

 

Public Health Nutrition 
 

4.539 

 

Q2 

Ranking in 2021 ISI JCR: 42/90 (Nutrition & Dietetics) 
 

 

 

Manuscript III 

 

 

European Journal of Pediatrics  
 

3.860 

 

Q1 

Ranking in 2021 ISI JCR: 24/184 (Pediatrics) 
 

 

 

Manuscript IV 

 

 

Pediatric Obesity  
 

3.910 

 

Q1 

Ranking in 2021 ISI JCR: 27/130 (Pediatrics) 
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Food frequency and eating behaviour questionnaire (Child)  
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Food frequency questionnaire (Appendix of portion sizes) 

 

 

 

 

 

 

 

 

 

 

 



PhD Thesis, Lubna Mahmood, 2023 

121 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PhD Thesis, Lubna Mahmood, 2023 

122 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PhD Thesis, Lubna Mahmood, 2023 

123 

 

 

 

 

 

 

 

 

 

 

 

 

Energy balance-related behaviors questionnaire 
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