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Abstract

:

A comprehensive approach to the identification of the relationship between behaviors limiting nutrition mistakes, nutrition knowledge, and physical activity in the context of the family environment has not yet been widely explored. We aim to identify patterns of avoiding nutrition mistakes in high school students from Warsaw, Poland, and to assess their associations with nutrition knowledge (NK), physical activity (PA), body mass index (BMI), demographic, and family environment characteristics. A cross-sectional study involving 616 high school students, aged 16–19, was conducted. The data were collected by distributing questionnaires. The k-means method was used for cluster analysis, and logistic regression was used to assess the adherence to identified patterns. We identified three patterns: Prudent Ones (45%), Inconsequent (39%), and Rebels (16%). About 70% of adolescents had insufficient NK. The adherence to the Rebels pattern was lower by 85 % in girls, by 68% in students with younger siblings, and was about 4.0-times higher in children of mothers with primary education, 2.4 times higher in students with insufficient NK, and 1.9-times higher in students living in a family with more than 4 persons. The groups of adolescents with feature characteristics of the Rebels and Inconsequent are possible targets for intervention and require further in-depth research to explain their lack of attempts to avoid nutrition mistakes. The results clearly indicate the necessity of including metropolitan teenage boys in effective nutritional education for the rationalization of their dietary behavior.
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1. Introduction


Adequate nutrition in adolescence is important for both present and future well-being because this period is important for preventing the consequences of nutritional deficiencies and excesses [1,2]. The diet of adolescents is not properly balanced, and the disproportions between the various nutrients are significant and have been observed in different countries [3,4,5,6]. Adolescence is a key period for the development of lifestyle and eating behaviors, which puts this group at a particularly high risk of obesity and being overweight. Unhealthy nutritional behaviors are common during adolescence and include excessive consumption of sweetened beverages, sweets, fat, and/or salty snacks, combined with reduced consumption of fruits, vegetables, milk, and dairy products [7]. These eating habits are associated with an increased risk of obesity and cardiovascular disease, which is why monitoring them is crucial because they are thought to last a lifetime [8,9]. A low-quality diet can also be caused by skipping breakfast or replacing lunch with snacks, often reported among adolescents [10]. As a result, there is an insufficient nutrient intake, which, in the case of low physical activity, increases the risk of obesity and being overweight [9,11].



Nutritional behaviors are shaped from childhood and are often modified during adolescence. They depend on a variety of factors, including sex, sociodemographic conditions, the family environment, and peers. Nutritional behaviors have a direct impact on the physical development, health, and identity of adolescents [12,13]. Behaviors such as avoiding alcohol, snacking, or eating breakfast have a direct impact on the health of adolescents, contributing to its improvement and, thus, to the achievement of better academic performance [10,14]. Considering that adolescents gain nutrition knowledge from the media, school programs, or educational campaigns, they may be aware of some of the nutrition mistakes they are making and their health consequences. The nutrition knowledge of adolescents is rather inadequate and selective [15], which is why educational programs should be specially adapted to this age group [16]. It may be hypothesized that adolescents know the relationship between health and diet and may try to avoid nutrition mistakes, such as eating nonrecommended foods and unhealthy eating behavior. However, this behavior is related to sociodemographics, BMI, physical activity, and nutrition knowledge.



Therefore, the aim of this study is to identify patterns of avoiding nutrition mistakes and to assess their association with sex, BMI, characteristics of the family environment, physical activity in leisure time, and nutrition knowledge among high school students from Warsaw.




2. Materials and Methods


2.1. Study Design & Data Collection


The cross-sectional study was conducted on high school students between Autumn 2014 and Spring 2015 (Figure 1). From 93 Warsaw public high schools, 30 schools with similar education profiles were selected. Schools with special education profiles (sport, bilingualism, arts) and organizational structures (school complex for adolescents in a wide age range) were excluded. The management of each school received an invitation to participate in the research study. The headmasters of eight high schools responded positively to the invitation (27% of the selected high schools).



In each school, paper–pen questionnaires (N = 1082) were distributed in classes. The following inclusion criteria were used: the age of 16–19 years, living in Warsaw, a Polish metropolis (defined as a large urban center of high economic and social importance, hence the term “metropolitan high school students”). The following exclusion criteria were applied: diseases requiring special diets, chronic diseases, e.g., diabetes or asthma, use of medicines, and incorrectly completed questionnaires. All participants were informed about the necessary details and agreed to participate in the study. In the case of minors, written consent of the parent or guardian was obtained. A total of 981 students met the criteria (549 girls and 432 boys), but only a total of 652 students responded to the survey. Completed and returned questionnaires (N = 652) were verified by research staff, and incorrectly or incompletely filled questionnaires were excluded (N = 36). The final sample was comprised of 616 students (63% of the total sample; 34% of boys, 88% of girls).




2.2. Measures


2.2.1. Unhealthy Nutritional Behaviors and Patterns of Avoiding Nutrition Mistakes


The selected questions from The Beliefs and Eating Habits Questionnaire (KomPAN), developed and validated by the Commission of Behavioral Determinants of Nutrition from the Polish Academy of Sciences (Warsaw, Poland) [17], were used to assess the frequency of consumption of not-recommended products and unhealthy behaviors in the past six months (Table S1, Supplementary Materials). The frequency of consumption of the following products was examined: sweets, fast food, fried meat, sweetened beverages, energy drinks, beer, and strong alcohol. The frequency of unhealthy nutritional behaviors, as in adding salt or sugar, was tested. The following numerical codes were applied: 1—(almost) never, 2—(almost) once a week, 3—1–2 times a week, 4—3–4 times a week, 5—every day, 6—several times a day. For unhealthy nutritional behaviors such as not eating breakfasts and snacking, the following numerical codes were applied: 1—(almost) never, 2—(almost) once a week, 3—several times a week, 4—every day.



To assess the limitation of not-recommended product consumption (sweets, fast food, fried meat, sweetened beverages, energy drinks, alcohol) and the limitation of unhealthy behaviors (adding salt or sugar, snacking, night eating), four statements were used: (i) I do not limit myself; (ii) I am looking for a healthier alternative; (iii) I try to eat/drink this very rarely; (iv) I do not eat/drink/practice this. Due to the lack of existing measures, these items were tested in a pilot study on a group of 30 adolescents who did not take part in the main research. Thus, the statement “I do not eat/drink this” was added. The following categories and numerical codes were used for Statement (i)—not limiting (1); for Statements (ii) and (iii)—limiting (2); for Statement (iv)—not eating (3).



The data on both the frequency and limitation described above were used to identify patterns of avoiding nutrition mistakes. It was assumed that the most healthy eating pattern would be the one with less frequency, a willingness to not eat or to limit nonrecommended products, and a willingness to limit unhealthy eating behavior. The most unhealthy pattern was assumed to be eating with greater frequency and a willingness to consume nonrecommended products.




2.2.2. Sociodemographics, Anthropometrics Variables


Data on sex, age, weight, height, and family environment characteristics such as household size, siblings (no siblings, younger or older siblings), parental education (primary, secondary, university), accommodation (house, flat), and household structure (living with one parent, with both parents, with parents and grandparents) were collected. Body mass index (BMI) was calculated using self-reported weight (kg) and height (m). For students aged 16–18 years, the following age-sex-specific BMI cut-offs and categories were applied: BMI < 18.5 kg/m2 is categorized as thinness; BMI = 18.5 to 24.9 kg/m2 is categorized as normal weight; BMI ≥ 25 kg/m2 is categorized as overweight and obesity [18]. For students aged 19, adult criteria and cut-offs were applied [19].




2.2.3. Nutrition Knowledge


To assess nutrition knowledge, 8 questions from the test, developed and validated by the group of Polish experts, were selected [20]. These questions verified the obligatory knowledge included in the school curriculum and were accepted by the teachers who are responsible for the high school curriculum. The subjects were required to select a proper answer to the questions on the following subjects: the number of meals in a day; the daily amount of beverages required for an adolescent; the interval between the last meal and bedtime; restrictions on the consumption of products sweetened with aspartame; health reasons to consume a low-protein diet; a starchy food product; the richest source of vegetable protein; food product rich in dietary fiber (more details in the questionnaire in Section 2; Table S1, Supplementary Materials)). The correct answer was given a mark of 1, incorrect as 0; the maximum number of points was 8. For further analysis of the results, the subjects were divided into two groups: insufficient level (0–4 points) and sufficient level (5–8 points) of nutrition knowledge.




2.2.4. Physical Activity in Leisure Time


The question about physical activity (PA) in leisure time is from The Beliefs and Eating Habits Questionnaire (KomPAN) [17]. The following categories were used: low PA—sitting lifestyle, TV viewing, reading books, light housework, 1–2 h a week; moderate PA—walking, cycling, gymnastics or other light physical activity performed 2–3 h a week; high PA—cycling, running, other sports activities requiring physical effort, performed over 3 h per week. The school program includes 4 h of sports activities per week; therefore, the level of physical activity in leisure time was crucial for the PA assessment.




2.2.5. Data Analysis


Categorical variables are presented as a sample percentage (%). Patterns of avoiding nutrition mistakes were derived using cluster analysis. The input variables were 22 data points of the frequency of consumption of not-recommended products, the frequency of unhealthy behaviors, and the limitation of consumption of not-recommended products and unhealthy behaviors. The k-means clustering algorithm, based on the Euclidean distances, was used. Three clusters were selected. The description of the cluster includes the following features: sex, age, BMI, family environment, level of physical activity in leisure time, and nutrition knowledge level. For the codes of numeric values, which refer to the frequency of consumption of not-recommended products, unhealthy nutritional behaviors, and behaviors limiting nutrition mistakes, mean and standard deviations were calculated, and an analysis of variance for comparing means of separate groups was used.



Logistic regression modeling was applied to assess the adherence to identified patterns by demographic factors, nutrition knowledge, physical activity, and family characteristics. Odds ratios (ORs) and 95% confidence intervals (95% CIs) were calculated. The ORs were adjusted for sex, BMI, characteristics of family environment, nutrition knowledge, and physical activity, excluding the modeled variable from the confounders set, respectively. The significance of ORs was assessed by Wald’s statistics. For all tests, p < 0.05 was considered significant. Analyses were performed using IBM® SPSS® Statistics software (IBM Corp. Released 2017. IBM SPSS Statistics for Windows, ver. 25.0. Armonk, NY, USA: IBM Corp.).






3. Results


3.1. Group and Cluster Characteristics


The majority of the subjects were girls (76%), students aged 16–17 years. The body mass index in the vast majority of participants indicated a normal weight. Almost 20% of students were thin, and only 8% had excessive body weight. Almost 70% of students had insufficient nutrition knowledge. Most of the participants in the study group lived in households with no more than four people (77%), in flats (61%), with both parents (69%). (Table 1).



In the study group, three clusters were identified, whose sociodemographic characteristics, PA level in leisure time, and nutrition knowledge are shown in Table 1.




3.2. Patterns of Avoiding Nutrition Mistakes and Their Determinants


Patterns of avoiding nutrition mistakes, derived using cluster analysis, were the following:



Cluster 1. (Prudent Ones: I know and I limit)—the most healthy eating pattern. This group includes subjects who, significantly, seldom consumed not-recommended products and snacks and most often limited or did not eat not-recommended products (Table 2).



Cluster 2. (Inconsequent: I know something and I limit sometimes); this group includes students who most often added sugar and salt but limited most not-recommended products and unhealthy behaviors (Table 2).



Cluster 3. (Rebels: I do not know and I do not limit)—the most unhealthy eating pattern. This group includes students with the highest frequency of consumption, who do not limit not-recommended products and snacking and rarely consume breakfast (Table 2).



Girls (aOR = 6.34; 95% CI (3.89–10.34); p < 0.001) and students with moderate PA in leisure time (aOR = 2.12; 95% CI (1.14–3.94); p = 0.018) had over six- and two-times higher adherence to the Prudent Ones pattern (Table 3). The adherence was lower by 62% in students with younger and older siblings (aOR = 0.38; 95% CI (0.23–0.62); p < 0.001) and by 57% in students with insufficient nutrition knowledge (aOR = 0.43; 95% CI (0.29–0.62); p < 0.001).



The adherence to the Inconsequent pattern (Table 3) was about two-times higher in students with younger or older siblings (aOR = 1.97, 95% CI (1.02–3.82), p = 0.045 and aOR = 2.26, 95% CI (1.35–3.78), p = 0.002, respectively) and three-times higher in students with both younger and older siblings (aOR = 2.98; 95% CI (1.80–4.94); p < 0.001), 1.6 times higher in children of mothers with secondary education (aOR = 1.64; 95% CI (1.10–2.45); p = 0.016), and 1.5 times higher in students with insufficient nutrition knowledge (aOR = 1.50; 95% CI (1.03–2.16); p = 0.033).



The adherence to the Rebels pattern (Table 3) was lower by 85% in girls (aOR = 0.15; 95% CI (0.09–0.25); p < 0.001) and by 68% in students with younger siblings (aOR = 0.32; 95% CI (0.13–0.81); p = 0.015). There was almost four-times higher adherence in children of mothers with primary education (aOR = 3.83; 95% CI (1.67–8.75); p = 0.001), 1.85-times higher adherence in students living in families larger than 4 persons (aOR = 1.85; 95% CI (1.01–3.41); p = 0.047), and 2.35 times higher adherence in students with insufficient nutrition knowledge (aOR = 2.35; 95% CI (1.33–4.14); p = 0.003).



In the crude model, the adherence to the Prudent Ones pattern was 1.5 times higher in students living in flats (OR = 1.48; 95% CI (1.08–2.09); p = 0.017), while it was 49% lower in students with older siblings (OR = 0.51; 95% CI (0.32–0.81); p = 0.004); however, those associations became nonsignificant after the adjustment (Table 3).





4. Discussion


Among the three patterns of avoiding nutrition mistakes among high school students from a Polish metropolis, two opposite patterns were identified: the Prudent Ones pattern, with limited unhealthy behaviors (45%), and the Rebels pattern, with no limits to unhealthy behaviors (16%). As we hypothesized, the avoidance of nutrition mistakes was associated with sex, nutrition knowledge, physical activity, and family environment. Higher adherence to the Prudent Ones pattern was found in girls and students with moderate physical activity, while adherence was lower in students with siblings and students with insufficient nutrition knowledge. The adherence to the most unhealthy pattern (Rebels) was found in students with families larger than 4 persons, children of mothers with primary education, and students with insufficient nutrition knowledge. Having siblings and insufficient nutrition knowledge increased the chance of adherence to the Inconsequent pattern. An unexpected finding of the study was the lack of association of the identified patterns with BMI.



Our results indicated that sex was a significant determinant of the adherence to the identified patterns, and metropolitan girls were more likely to avoid nutrition mistakes. This confirms a strong association of the female gender with the most healthy pattern and the male gender with the most unhealthy pattern. This is consistent with previous results indicating that sex significantly determines the choice of food and eating behavior. Young women more often avoid high-fat foods, eat fruits and vegetables, and report the greater importance of healthy eating, so dietary choices depend on the perception of femininity and masculinity [21]. Women often report significantly more prohealth behaviors than men and show healthier lifestyle patterns [22]. The results of other studies have shown that boys are the main consumers of junk food, sweets, and sweetened drinks and girls less so [22,23,24,25].



Living in a household with more than 4 people was associated with higher adherence to the Rebels patern. This relationship is difficult to explain directly. There are models of home eating environments based on sociocognitive and socioeconomic theories that suggest that the influence of the family, including parenting practices and other aspects of home, will shape the adoption of healthy eating behavior [26,27]. The available data explain the relationship between the size and structure of the family and qualitative and quantitative nutrition [28] but do not explain the relationship with the motivation of adolescents to specific eating behaviors; this is a field for further research. Therefore, the explanation and description of the relationships between complex aspects of adolescent environments (family, home, peers) and dietary behaviors remain a challenge.



We found an association between patterns of avoiding nutrition mistakes and having siblings. Having siblings was strongly associated with higher adherence (by 97–98%) to the Inconsequent pattern, characterized by less frequent attempts to limit the consumption of sweets, sugar, and salt. The number and profile of siblings may be related to compliance with specific nutritional patterns or health-related markers, both positive and negative [29,30]. A Spanish study showed that having more than one sibling is associated with a higher nutritional risk [28]. In the research of Cook et al., cited by [29], persons having siblings showed lower consumption of all nutrients, with the exception of carbohydrates and added sugar, which was confirmed by our results. One possible explanation is that more siblings means that the family has less to spend on each family member [31]. The only child, especially if it is a girl, may have better economic and social conditions to follow a healthy lifestyle. However, it may also be related to the age and sex of the siblings. In our study, students with siblings had greater adherence to the Inconsequent pattern, and those with younger siblings had lower adherence to the Rebels pattern. The complexity of the adolescent–siblings–parents relationship and dietary behavior should be taken into account in further research for greater insight.



Our study also confirmed that the adherence to patterns other than the Prudent Ones pattern was associated with the lower education of mothers. It is consistent with van Ansem et al.’s results [32], which indicated that children of mothers with higher education were characterized by prohealth eating behaviors more often than children of mothers with lower education. Unhealthy foods were more available at home for adolescents of mothers with a low educational level. Bere et al. [33] found that adolescents’ fruit and vegetable consumption was linked to their mothers’ level of education, while Watts et al. [26] showed that high-fat food availability was lower in families where the mothers had higher education. As they are more responsible for food supply and choice, mothers are shown as a “factor” affecting and shaping children’s eating behaviors [34]. On the one hand, this result points out the importance of a mother’s education, but on the other, high school students who have achieved a certain degree of education and have greater experience will acquire the skills of formal, operational, and critical thinking towards norms and restrictions to which they often disagree [35] and oppose. Without a doubt, this association indirectly points out the role of the mother’s education and knowledge, but it is probably more important in the earlier stages of child development; this issue requires a longitudinal study.



Despite the presence of elements of nutrition sciences during school education, the majority of students were characterized by insufficient nutrition knowledge. This indicates the lack of effectiveness of the health program in improving the lifestyle of adolescents. Our study shows that high school students with insufficient nutrition knowledge have higher adherence to unhealthy patterns (Rebels or Inconsequent) and lower adherence to the most healthy pattern (Prudent Ones). Despite the fact that some authors have shown that nutrition knowledge has a weak correlation with actual food choices [36], successful health promotion should be a better fit for the needs, attitudes, and characteristics of the target group and should focus on increasing nutrition literacy (skills and behavior) during adolescence [37,38]. Our results highlight the importance of nutritional knowledge for prohealth behaviors of high school students. Additionally, higher adherence to the Prudent Ones pattern is associated with moderate physical activity in leisure time; the coexistence of physical activity and a healthy diet in adolescents [6,39,40] and in girls [41] has been confirmed in the literature.



In our study, patterns of avoiding nutrition mistakes were not associated with BMI. The explanation for the lack of such a relationship can be found in the specificity of the studied group, which mostly declared high physical activity. Additionally, the percentage of high school students who were thin was two-times more than those with excess body weight (17% vs. 8%). Furthermore, in our study, 20% of the girls and 10% of the boys were classified as thin. Thinness is more common among adolescent girls and young women in European countries such as the Czech Republic, Sweden, Greece, and France than among boys. Additionally, the prevalence of thinness among Polish children is higher than in other European countries or Australia and the USA. This tendency may be related to sociocultural conditions, the fashion for a slim figure created in the media, and greater weight control in adolescent girls. The authors also point to the role of psychological factors such as self-esteem, body image, and emotional state [42].



Our results show that Polish high school students from the metropolitan area made typical nutrition mistakes such as unrestricted eating of sweets, fast food, and fried meat, drinking sweetened beverages and energy and alcohol drinks, and also adding salt or sugar, snacking, and eating at night. Such behaviors are characteristic for this age group and are associated significantly with the adolescents’ peer behaviors [9,43,44,45,46,47]. This is a natural phenomenon, as adolescence is a period of independent decision-making and increased autonomy in personal choices, which include practicing unhealthy behaviors. The results of the conducted research showed that some of the adolescents were aware of their nutrition mistakes and tried to limit them, but most of them did not avoid nutrition mistakes. Bryan et al. [48] pointed out that persuading adolescents to change their eating behavior often does not bring the expected result because they face a behavioral obstacle in the form of a sense of their own autonomy. Adolescents make the right food choices when they have a sense of independence from adult control and associate these behaviors with improved social status [48]. Both modifiable determinants revealed in our study, physical activity and nutrition knowledge, should be used as the basis for the development of educational and public health promotion programs for adolescents. Future programs need to be better suited to the sociodemographic characteristics of the groups and should include changing adolescent lifestyles.



Strength and Limitation of the Study


Our study had a number of strengths and limitations that should be mentioned. This study is novel due to its comprehensive approach, taking into account lifestyle behaviors, the level of nutrition knowledge, as well as family environment characteristics. A major strength is the relatively large sample of metropolitan adolescents. The study area is a metropolis, the capital city of Poland, so the results of this study may be a good basis for further research in high school students from big cities. This is due to the fact that after the completion of primary school, almost half of the graduates continue their education in high schools, of which over 28% are located in the 18 largest Polish cities [49]. Ideally, the sample would have included a larger number of boys. There was a lower response rate for boys vs. girls, which was taken into account by poststratification weights, but, in the future, alternative recruitment strategies to encourage boys and to reach groups that vary in sex are needed. Most nutrition studies suffer from selection bias, in which there are more females and individuals with more health/nutrition knowledge participating [50]. Additionally, a relatively lower percentage of students with excessive body weight and a higher percentage with high physical activity levels seem to confirm the existing tendency; it should be noted that data about body mass and height as well as physical activity were self-reported. However, the data on health-related behaviors obtained by self-reporting has been found to offer satisfying reliability [51].



This study was also limited by the cross-sectional design, which precludes the investigation of casual relationships. However, it provides data to more complex study designs or to create interventions targeted at improving health-related behaviors.





5. Conclusions


Our research revealed that avoidance and no-avoidance nutrition mistakes were associated with sociodemographics, PA in leisure time, and nutrition knowledge but not with BMI. Among the three identified nutrition-mistakes avoidance patterns, two opposite patterns were identified: the Prudent Ones pattern, with limited unhealthy behaviors, and the Rebels pattern, with no limitation to unhealthy behaviors.



Female gender, no siblings, nutrition knowledge, and greater PA in leisure time increased the adherence to the Prudent Ones pattern, which can be described as “know and avoid nutrition mistakes”. Having siblings, mother’s secondary education, and insufficient nutrition knowledge increased the adherence to the Inconsequent pattern, who “know something about healthy eating and sometimes avoid unhealthy behaviors”. Male gender, living in large families, insufficient nutrition knowledge, and mother’s primary education increased the adherence to the Rebels pattern, who “do not know and do not avoid unhealthy behaviors”.



From a public health perspective, implementing interventions that increase nutrition knowledge and physical activity in high school students are important for improving prohealth dietary habits. The groups of high school students with the feature characteristics of the Rebels and Inconsequent are possible targets for intervention. Further in-depth research is needed to explain their lack of attempts to avoid unhealthy behaviors.








Supplementary Materials


The following are available online at https://www.mdpi.com/2072-6643/13/2/433/s1, Table S1: Questionnaire (English version).





Author Contributions


This manuscript represents original work, which has not been published previously and is not being considered by another Journal. The authors’ responsibilities were as follows: conceptualization—M.D.; methodology—M.D. and M.G.; software—K.G.; data analysis M.G. and K.G.; investigation, data curation—S.K.; writing—M.D., M.G., and S.K. All authors have read and agreed to the published version of the manuscript.




Funding


This research was supported by sources of the Polish Ministry of Sciences and Higher Education with funding from the Faculty of Human Nutrition and Consumer Sciences, Warsaw University of Life Sciences (SGGW-WULS).




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki and approved by the Bioethics Committee at the National Food and Nutrition Institute in Warsaw (received on 10/01/2014).




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available on request from Krzysztof Górnicki.




Acknowledgments


We are extremely grateful to all the adolescents and school management who took part in the study.




Conflicts of Interest


The authors declare that they have no competing interests. The funders had no role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to publish the results.




Abbreviations




	BMI
	Body mass index



	FFQ
	Food frequency questionnaire



	PA
	Physical activity







References


	



Saydah, S.; Bullard, K.M.; Imperatore, G.; Geiss, L.; Gregg, E.W. Cardiometabolic risk factors among US adolescents and young adults and risk of early mortality. Pediatrics 2013, 131, e679–e686. [Google Scholar] [CrossRef]

	



Black, R.E.; Victora, C.G.; Walker, S.P.; Bhutta, Z.A.; Christian, P.; de Onis, M.; Ezzati, M.; Grantham-McGregor, S.; Katz, J.; Martorell, R.; et al. Maternal and child undernutrition and overweight in low-income and middle-income countries. Lancet 2013, 382, 427–451. [Google Scholar] [CrossRef]

	



Akseer, N.; Al-Gashm, S.; Mehta, S.; Mokdad, A.; Bhutta, Z.A. Global and regional trends in the nutritional status of young people: A critical and neglected age group: Global and regional trends in the nutritional status of young people. Ann. N. Y. Acad. Sci. 2017, 1393, 3–20. [Google Scholar] [CrossRef]

	



De Andrade, S.C.; Previdelli, Á.N.; Cesar, C.L.G.; Marchioni, D.M.L.; Fisberg, R.M. Trends in diet quality among adolescents, adults and older adults: A population-based study. Prev. Med. Rep. 2016, 4, 391–396. [Google Scholar] [CrossRef]

	



Grimes, C.A.; Wright, J.D.; Liu, K.; Nowson, C.A.; Loria, C.M. Dietary sodium intake is associated with total fluid and sugar-sweetened beverage consumption in US children and adolescents aged 2–18 y: NHANES 2005–2008. Am. J. Clin. Nutr. 2013, 98, 189–196. [Google Scholar] [CrossRef]

	



Leech, R.M.; McNaughton, S.A.; Timperio, A. The clustering of diet, physical activity and sedentary behavior in children and adolescents: A Review. Int. J. Behav. Nutr. Phys. Act. 2014, 11, 4. [Google Scholar] [CrossRef]

	



Johnson, B.; Bell, L.; Zarnowiecki, D.; Rangan, A.; Golley, R. Contribution of discretionary foods and drinks to Australian children’s intake of energy, saturated fat, added sugars and salt. Children 2017, 4, 104. [Google Scholar] [CrossRef]

	



Wadolowska, L.; Hamulka, J.; Kowalkowska, J.; Ulewicz, N.; Hoffmann, M.; Gornicka, M.; Bronkowska, M.; Leszczynska, T.; Glibowski, P.; Korzeniowska-Ginter, R. Changes in sedentary and active lifestyle, diet quality and body composition nine months after an education program in Polish students aged 11–12 years: Report from the ABC of Healthy Eating Study. Nutrients 2019, 11, 331. [Google Scholar] [CrossRef]

	



Rodrigues, P.R.M.; Luiz, R.R.; Monteiro, L.S.; Ferreira, M.G.; Gonçalves-Silva, R.M.V.; Pereira, R.A. Adolescents’ unhealthy eating habits are associated with meal skipping. Nutrition 2017, 42, 114–120.e1. [Google Scholar] [CrossRef]

	



Wadolowska, L.; Hamulka, J.; Kowalkowska, J.; Ulewicz, N.; Gornicka, M.; Jeruszka-Bielak, M.; Kostecka, M.; Wawrzyniak, A. Skipping breakfast and a meal at school: Its correlates in adiposity context. Report from the ABC of healthy eating study of Polish teenagers. Nutrients 2019, 11, 1563. [Google Scholar] [CrossRef]

	



Wadolowska, L.; Hamulka, J.; Kowalkowska, J.; Kostecka, M.; Wadolowska, K.; Biezanowska-Kopec, R.; Czarniecka-Skubina, E.; Kozirok, W.; Piotrowska, A. Prudent-active and fast-food-sedentary dietary-lifestyle patterns: The association with adiposity, nutrition knowledge and sociodemographic factors in Polish teenagers—The ABC of healthy eating project. Nutrients 2018, 10, 1988. [Google Scholar] [CrossRef]

	



Wuenstel, J.W.; Wądołowska, L.; Słowińska, M.A.; Niedźwiedzka, E.; Kowalkowska, J.; Antoniak, L. Consumption frequency of fruit juices and sweetened beverages: Differences related to age, gender and the prevalence of overweight among Polish adolescents. Pol. J. Food Nutr. Sci. 2015, 65, 211–221. [Google Scholar] [CrossRef]

	



Chen, B.; Kattelmann, K.; Daniels, A.M.; Adhikari, K.; Zies, S.; Lindshield, E.; Kidd, T. Clustering of youth empowerment and health behaviors among sixth to eighth grade adolescents. J. Nutr. Educ. Behav. 2017, 49, S25. [Google Scholar] [CrossRef]

	



Bestwick, C.S.; Douglas, F.C.G.; Allan, J.L.; Macdiarmid, J.I.; Ludbrook, A.; Carlisle, S. A Perspective on the strategic approach to the complexity and challenges of behaviour change in relation to dietary health: Strategic approach to behaviour change. Nutr. Bull. 2013, 38, 50–56. [Google Scholar] [CrossRef]

	



Sichert-Hellert, W.; Beghin, L.; De Henauw, S.; Grammatikaki, E.; Hallström, L.; Manios, Y.; Mesana, M.I.; Molnár, D.; Dietrich, S.; Piccinelli, R.; et al. Nutritional knowledge in European adolescents: Results from the HELENA (Healthy Lifestyle in Europe by Nutrition in Adolescence) study. Public Health Nutr. 2011, 14, 2083–2091. [Google Scholar] [CrossRef]

	



Grosso, G.; Mistretta, A.; Turconi, G.; Cena, H.; Roggi, C.; Galvano, F. Nutrition Knowledge and other determinants of food intake and lifestyle habits in children and young adolescents living in a rural area of sicily, South Italy. Public Health Nutr. 2013, 16, 1827–1836. [Google Scholar] [CrossRef]

	



Beliefs and Eating Habits Questionnaire. In Behavioral Conditions of Nutrition Team, Committee of Human Nutrition Science; Polish Academy of Science: Warsaw, Poland, 2014.

	



Cole, T.J.; Lobstein, T. Extended International (IOTF) Body Mass Index cut-offs for thinness, overweight and obesity: Extended international BMI cut-offs. Pediatr. Obes. 2012, 7, 284–294. [Google Scholar] [CrossRef]

	



Ashwell, M.; Gibson, S. Waist-to-height ratio as an indicator of ‘Early Health Risk’: Simpler and more predictive than using a ‘matrix’ based on BMI and waist circumference. BMJ Open 2016, 6, e010159. [Google Scholar] [CrossRef]

	



Gawęcki, J.; Czarnocińska, J.; Kulczak, M. “Garota” Nutritional Knowledge Test and Assessment; University Publisher-Poznan University of Life Sciences: Poznan, Poland, 2012; ISBN 978-83-7160-656-4. (In Polish) [Google Scholar]

	



Wardle, J.; Haase, A.M.; Steptoe, A.; Nillapun, M.; Jonwutiwes, K.; Bellisie, F. Gender differences in food choice: The contribution of health beliefs and dieting. Ann. Behav. Med. 2004, 27, 107–116. [Google Scholar] [CrossRef]

	



Arganini, C.; Saba, A.; Comitato, R.; Virgili, F.; Turrini, A. Gender differences in food choice and dietary intake in modern western societies. In Public Health—Social and Behavioral Health; Maddock, J., Ed.; InTech: Pittsburgh, PA, USA, 2012; ISBN 978-953-51-0620-3. [Google Scholar]

	



Zalewska, M.; Maciorkowska, E. Selected nutritional habits of teenagers associated with overweight and obesity. PeerJ 2017, 5, e3681. [Google Scholar] [CrossRef]

	



Lassen, A.D.; Lehmann, C.; Andersen, E.W.; Werther, M.N.; Thorsen, A.V.; Trolle, E.; Gross, G.; Tetens, I. Gender differences in purchase intentions and reasons for meal selection among fast food customers—Opportunities for healthier and more sustainable fast food. Food Qual. Prefer. 2016, 47, 123–129. [Google Scholar] [CrossRef]

	



Caine-Bish, N.L.; Scheule, B. Gender differences in food preferences of school-aged children and adolescents. J. Sch. Health 2009, 79, 532–540. [Google Scholar] [CrossRef]

	



Watts, A.W.; Barr, S.I.; Hanning, R.M.; Lovato, C.Y.; Mâsse, L.C. The home food environment and associations with dietary intake among adolescents presenting for a lifestyle modification intervention. BMC Nutr. 2018, 4, 3. [Google Scholar] [CrossRef] [PubMed]

	



Baek, Y.J.; Paik, H.Y.; Shim, J.E. Association between family structure and food group intake in children. Nutr. Res. Pract. 2014, 8, 463. [Google Scholar] [CrossRef] [PubMed]

	



Serra-Majem, L.; Ribas, L.; Pérez-Rodrigo, C.; García-Closas, R.; Peña-Quintana, L.; Aranceta, J. Determinants of nutrient intake among children and adolescents: Results from the EnKid study. Ann. Nutr. Metab. 2002, 46, 31–38. [Google Scholar] [CrossRef] [PubMed]

	



Meller, F.O.; Assunção, M.C.F.; Schäfer, A.A.; Loret de Mola, C.; Dahly, D.L.; Vaz, J.S.; Barros, F.C. Is the number of siblings associated with dietary patterns in adolescents? The 1993 birth cohort of pelotas (Brazil). PLoS ONE 2017, 12, e0174087. [Google Scholar] [CrossRef]

	



Pereira, S.; Katzmarzyk, P.; Hedeker, D.; Maia, J. Profile Resemblance in Health-Related Markers: The Portuguese sibling study on growth, fitness, lifestyle, and health. Int. J. Environ. Res. Public. Health 2018, 15, 2799. [Google Scholar] [CrossRef] [PubMed]

	



de Oliveira Meller, F.; Assunção, M.C.F.; Schäfer, A.A.; de Mola, C.L.; Barros, A.J.D.; Dahly, D.L.; Barros, F.C. The influence of birth order and number of siblings on adolescent body composition: Evidence from a Brazilian birth cohort study. Br. J. Nutr. 2015, 114, 118–125. [Google Scholar] [CrossRef]

	



van Ansem, W.J.; Schrijvers, C.T.; Rodenburg, G.; van de Mheen, D. Maternal educational level and children’s healthy eating behaviour: Role of the home food environment (Cross-sectional results from the INPACT study). Int. J. Behav. Nutr. Phys. Act. 2014, 11, 113. [Google Scholar] [CrossRef]

	



Bere, E.; van Lenthe, F.; Klepp, K.-I.; Brug, J. Why do parents’ education level and income affect the amount of fruits and vegetables adolescents eat? Eur. J. Public Health 2008, 18, 611–615. [Google Scholar] [CrossRef]

	



Scaglioni, S.; De Cosmi, V.; Ciappolino, V.; Parazzini, F.; Brambilla, P.; Agostoni, C. Factors influencing children’s eating behaviours. Nutrients 2018, 10, 706. [Google Scholar] [CrossRef] [PubMed]

	



Haines, J.; Rifas-Shiman, S.L.; Horton, N.J.; Kleinman, K.; Bauer, K.W.; Davison, K.K.; Walton, K.; Austin, S.B.; Field, A.E.; Gillman, M.W. Family functioning and quality of parent-adolescent relationship: Cross-sectional associations with adolescent weight-related behaviors and weight status. Int. J. Behav. Nutr. Phys. Act. 2016, 13. [Google Scholar] [CrossRef] [PubMed]

	



Mirmiran, P.; Azadbakht, L.; Azizi, F. Dietary behaviour of Tehranian adolescents does not accord with their nutritional knowledge. Public Health Nutr. 2007, 10, 897–901. [Google Scholar] [CrossRef] [PubMed]

	



Vaitkeviciute, R.; Ball, L.E.; Harris, N. The relationship between food literacy and dietary intake in adolescents: A systematic review. Public Health Nutr. 2015, 18, 649–658. [Google Scholar] [CrossRef] [PubMed]

	



Joulaei, H.; Keshani, P.; Kaveh, M.H. Nutrition literacy as a determinant for diet quality amongst young adolescents: A cross sectional study. Prog. Nutr. 2018, 20, 455–464. [Google Scholar] [CrossRef]

	



Gubbels, J.S.; van Assema, P.; Kremers, S.P.J. Physical activity, sedentary behavior, and dietary patterns among children. Curr. Nutr. Rep. 2013, 2, 105–112. [Google Scholar] [CrossRef] [PubMed]

	



Al-Hazzaa, H.M.; Al-Sobayel, H.I.; Abahussain, N.A.; Qahwaji, D.M.; Alahmadi, M.A.; Musaiger, A.O. Association of dietary habits with levels of physical activity and screen time among adolescents living in Saudi Arabia. J. Hum. Nutr. Diet. 2014, 27, 204–213. [Google Scholar] [CrossRef]

	



Wadolowska, L.; Kowalkowska, J.; Lonnie, M.; Czarnocinska, J.; Jezewska-Zychowicz, M.; Babicz-Zielinska, E. Associations between physical activity patterns and dietary patterns in a representative sample of Polish girls aged 13–21 years: A cross-sectional study (GEBaHealth Project). BMC Public Health 2016, 16. [Google Scholar] [CrossRef]

	



Suder, A.; Jagielski, P.; Piórecka, B.; Płonka, M.; Makiel, K.; Siwek, M.; Wronka, I.; Janusz, M. Prevalence and factors associated with thinness in rural Polish children. Int. J. Environ. Res. Public. Health 2020, 17, 2368. [Google Scholar] [CrossRef]

	



Galinski, G.; Lonnie, M.; Kowalkowska, J.; Wadolowska, L.; Czarnocinska, J.; Jezewska-Zychowicz, M.; Babicz-Zielinska, E. Self-reported dietary restrictions and dietary patterns in Polish girls: A short research report (GEBaHealth Study). Nutrients 2016, 8, 796. [Google Scholar] [CrossRef]

	



Jodhun, B.M.; Pem, D.; Jeewon, R. A systematic review of factors affecting energy intake of adolescent girls. Afr. Health Sci. 2016, 16, 910. [Google Scholar] [CrossRef] [PubMed]

	



Bailey, R.; Fulgoni, V.; Cowan, A.; Gaine, P. Sources of added sugars in young children, adolescents, and adults with low and high intakes of added sugars. Nutrients 2018, 10, 102. [Google Scholar] [CrossRef] [PubMed]

	



Gustafson, A.; Pitts, S.J.; McDonald, J.; Ford, H.; Connelly, P.; Gillespie, R.; Liu, E.; Bush, H.; Brancato, C.; Babatande, T.; et al. Direct effects of the home, school, and consumer food environments on the association between food purchasing patterns and dietary intake among rural adolescents in Kentucky and North Carolina, 2017. Int. J. Environ. Res. Public. Health 2017, 14, 1255. [Google Scholar] [CrossRef] [PubMed]

	



Bruening, M.; MacLehose, R.; Eisenberg, M.E.; Nanney, M.S.; Story, M.; Neumark-Sztainer, D. Associations between sugar-sweetened beverage consumption and fast-food restaurant frequency among adolescents and their friends. J. Nutr. Educ. Behav. 2014, 46, 277–285. [Google Scholar] [CrossRef] [PubMed]

	



Bryan, C.J.; Yeager, D.S.; Hinojosa, C.P.; Chabot, A.; Bergen, H.; Kawamura, M.; Steubing, F. Harnessing adolescent values to motivate healthier eating. Proc. Natl. Acad. Sci. USA 2016, 113, 10830–10835. [Google Scholar] [CrossRef]

	



Education in 2016/2017 School Year; Central Statistical Office: Warsaw, Poland, 2017.

	



Sprake, E.F.; Russell, J.M.; Cecil, J.E.; Cooper, R.J.; Grabowski, P.; Pourshahidi, L.K.; Barker, M.E. Dietary patterns of university students in the UK: A cross-sectional study. Nutr. J. 2018, 17, 90. [Google Scholar] [CrossRef]

	



Del Boca, F.K.; Noll, J.A. Truth or consequences: The validity of self-report data in health services research on addictions. Addiction 2000, 95, 347–360. [Google Scholar] [CrossRef]








[image: Nutrients 13 00433 g001 550] 





Figure 1. Flowchart: study design and data collection (n—number of schools; N—number of high school students). 
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Table 1. Characteristics of the group and clusters.






Table 1. Characteristics of the group and clusters.





	
Variables

	
Total

N = 616

	
Prudent Ones

N = 280

	
Inconsequent

N = 238

	
Rebels

N = 98




	
n

	
%

	
%

	
%

	
%






	
Sex

	
boys

	
148

	
24

	
11

	
27

	
53




	
girls

	
468

	
76

	
89

	
73

	
47




	
Age

	
16

	
218

	
36

	
37

	
34

	
37




	
17

	
210

	
34

	
31

	
39

	
28




	
18

	
156

	
25

	
26

	
22

	
32




	
19

	
32

	
5

	
6

	
5

	
3




	
BMI

	
thinness

	
106

	
17

	
15

	
20

	
16




	
normal

	
458

	
74

	
77

	
72

	
72




	
overweight

and obesity

	
52

	
8

	
8

	
8

	
12




	
Family environment characteristics




	
Accommodation type

	
flat

	
376

	
61

	
66

	
61

	
47




	
house

	
240

	
39

	
34

	
39

	
53




	
Household size

	
≤4

	
472

	
77

	
79

	
78

	
65




	
>4

	
144

	
23

	
21

	
22

	
35




	
Household structure

	
with one parent

	
136

	
22

	
25

	
21

	
16




	
with both parents

	
424

	
69

	
65

	
71

	
74




	
with parents and grandparents

	
56

	
9

	
10

	
8

	
10




	
Siblings

	
none

	
132

	
21

	
28

	
15

	
18




	
younger

	
224

	
36

	
31

	
42

	
37




	
older

	
176

	
29

	
27

	
31

	
27




	
both

	
84

	
14

	
14

	
12

	
18




	
Father’s education

	
primary school

	
108

	
17

	
17

	
20

	
14




	
secondary

	
146

	
24

	
23

	
27

	
19




	
higher

	
362

	
59

	
60

	
53

	
67




	
Mother’s education

	
primary school

	
36

	
6

	
6

	
4

	
10




	
secondary

	
144

	
23

	
20

	
29

	
21




	
higher

	
436

	
71

	
74

	
67

	
69




	
Nutrition knowledge

	
sufficient

	
194

	
31

	
41

	
25

	
19




	
insufficient

	
422

	
69

	
59

	
75

	
81




	
PA level in leisure time

	
low

	
58

	
9

	
7

	
11

	
12




	
moderate

	
112

	
18

	
16

	
18

	
27




	
high

	
446

	
72

	
77

	
71

	
61








BMI, body mass index.
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Table 2. Identified pattern characteristics (mean and standard deviation).
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Variables

	
Clusters

(N = 616)




	
Prudent Ones

n = 280

	
Inconsequent

n = 238

	
Rebels

n = 98

	
p *






	
Frequency of consumption of not-recommended products 1

	




	
sweets

	
3.7 ± 1.4 b

	
4.5 ± 1.2 a

	
4.7 ± 1.3 a

	
<0.001




	
fast food

	
1.4 ± 0.6 c

	
1.8 ± 0.7 a

	
2.7 ± 1.3 b

	
<0.001




	
fried meat

	
3.3 ± 1.2 a

	
3.1 ± 1.3 a

	
3.3 ± 1.2 a

	
0.104




	
sweetened beverages

	
1.6 ± 0.8 c

	
2.6 ± 1.2 a

	
4.8 ± 1.2 b

	
<0.001




	
energy drinks

	
1.3 ± 0.6 a

	
1.3 ± 0.6 a

	
2.2 ± 1.4 b

	
<0.001




	
beer

	
1.6 ± 0.7 a

	
1.6 ± 0.9 a

	
2.5 ± 1.2 b

	
<0.001




	
strong alcohol

	
1.3 ± 0.6 a

	
1.4 ± 0.7 a

	
1.9 ± 1.0 b

	
<0.001




	
salt/adding salt

	
2.9 ± 1.6 c

	
4.6 ± 1.2 a

	
4.2 ± 1.4 b

	
<0.001




	
sugar/adding sugar

	
1.9 ± 1.1 c

	
5.2 ± 0.8 a

	
3.6 ± 1.8 b

	
<0.001




	
Frequency of behaviors 2

	




	
eating breakfast

	
3.6 ± 0.8 a

	
3.6± 0.8 a

	
3.1 ± 1.1 b

	
<0.001




	
snacking

	
2.8 ± 1.0 c

	
3.1 ± 0.8 a

	
3.5 ± 0.7 b

	
<0.001




	
night eating

	
1.5 ± 0.8 a

	
1.4 ± 0.8 a

	
1.4 ± 0.9 a

	
0.635




	
Limitation of consumption of not-recommended products and unhealthy behaviors 3




	
sweets

	
2.0 ± 0.4 c

	
1.7 ± 0.5 a

	
1.4 ± 0.5 b

	
<0.001




	
fast food

	
2.2 ± 0.5 c

	
2.0 ± 0.6 a

	
1.5 ± 0.5 b

	
<0.001




	
fried meat

	
1.9 ± 0.5 c

	
1.5 ± 0.5 a

	
0.9 ± 0.5 b

	
<0.001




	
sweetened beverages

	
2.4 ± 0.6 c

	
1.9 ± 0.6 a

	
1.3 ± 0.5 b

	
<0.001




	
energy drinks

	
2.6 ± 0.6 a

	
2.7 ± 0.6 a

	
1.9 ± 0.8 b

	
<0.001




	
alcohol in total

	
2.0 ± 0.7 a

	
2.1 ± 0.7 a

	
1.5 ± 0.7 b

	
<0.001




	
adding salt

	
2.2 ± 0.8 c

	
1.6 ± 0.8 a

	
1.4 ± 0.8 b

	
<0.001




	
adding sugar

	
2.3 ± 0.8 c

	
1.4 ± 0.7 a

	
1.9 ± 0.8 b

	
<0.001




	
snacking

	
2.7 ± 0.7 c

	
2.2 ± 1.0 a

	
1.7 ± 0.9 b

	
<0.001




	
night eating

	
2.9 ± 0.5 c

	
2.5 ± 0.9 a

	
2.2 ± 1.0 b

	
<0.001








* ANOVA; 1 for the consumption of not-recommended products: 1—(almost) never, up to 6—several times a day; 2 for the frequency of selected nutritional behaviors: 1—(almost) never, up to 4—every day; 3 for limiting attempts: 1—not limiting, 2—limiting, 3—not eating/not drinking; a–c Tukey posthoc test; a–c the same letters indicate homogenous groups.
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Table 3. Associations between patterns of avoiding nutrition mistakes with demographic factors, family characteristics, nutrition knowledge, and physical activity (odds ratios: crude and adjusted, 95% confidence intervals).
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Variables

	
Prudent Ones

	
Inconsequent

	
Rebels




	
OR (95% CI) 1

	
aOR (95% CI) 2

	
OR (95% CI)

	
aOR (95% CI)

	
OR (95% CI)

	
aOR (95% CI)






	
Sex




	
girls (ref. boys)

	
4.24

(3.17; 7.96)

	
6.34

(3.89; 10.44)

	
0.77

(0.50; 1.05)

	
0.67

(0.45; 1.00)

	
0.20

(0.13; 0.31)

	
0.15

(0.09; 0.25)




	
p

	
<0.001

	
<0.001

	
ns

	
ns

	
<0.001

	
<0.001




	
Household size

	




	
>4 people (ref. ≤ 4 people)

	
0.78

(0.53; 1.14)

	
0.95

(0.59; 1.55)

	
0.86

(0.65; 1.34)

	
0.76

(0.48; 1.19)

	
1.95

(1.03; 2.62)

	
1.85

(1.01; 3.41)




	
p

	
ns

	
ns

	
ns

	
ns

	
0.038

	
0.047




	
Accommodation type




	
flat (ref. house)

	
1.48

(1.08; 2.09)

	
1.22

(0.83; 1.79)

	
0.99

(0.61; 1.17)

	
0.96

(0.067; 1.37)

	
0.50

(0.44; 1.03)

	
0.75

(0.46; 1.22)




	
p

	
0.017

	
ns

	
ns

	
ns

	
ns

	
ns




	
Siblings




	
younger (ref. none)

	
0.44

(0.35; 1.06)

	
0.95

(0.47; 1.89)

	
2.19

(0.99; 3.19)

	
1.97

(1.02; 3.82)

	
1.23

(0.48; 2.03)

	
0.32

(0.13; 0.81)




	
p

	
ns

	
ns

	
ns

	
0.045

	
ns

	
0.015




	
older (ref. none)

	
0.51

(0.32; 0.81)

	
0.61

(0.37; 1.03)

	
1.97

(1.34; 3.58)

	
2.26

(1.35; 3.78)

	
1.12

(0.52; 1.74)

	
0.59

(0.30; 1.17)




	
p

	
0.004

	
ns

	
0.002

	
0.002

	
ns

	
ns




	
both (ref. none)

	
0.56

(0.27; 0.66)

	
0.38

(0.23; 0.62)

	
1.32

(1.56; 4.00)

	
2.98

(1.80; 4.94)

	
1.71

(0.98; 2.12)

	
0.71

(0.36; 1.40)




	
p

	
<0.001

	
<0.001

	
<0.001

	
<0.001

	
ns

	
ns




	
Mother’s education




	
primary (ref. higher)

	
0.93

(0.38; 1.54)

	
0.62

(0.29; 1.34)

	
0.64

(0.29; 1.33)

	
0.60

(0.28; 1.30)

	
2.02

(1.22; 5.29)

	
3.83

(1.67; 8.75)




	
p

	
ns

	
ns

	
ns

	
ns

	
0.014

	
0.001




	
secondary (ref. higher)

	
0.68

(0.52; 1.12)

	
0.65

(0.42; 1.00)

	
1.54

(1.05; 2.25)

	
1.64

(1.10; 2.45)

	
0.92

(0.42; 1.27)

	
0.76

0.42; 1.39)




	
p

	
ns

	
ns

	
0.026

	
0.016

	
ns

	
ns




	
Nutrition knowledge




	
insufficient (ref. sufficient)

	
0.43

(0.30; 0.61)

	
0.43

(0.29; 0.62)

	
1.67

(1.12; 2.28)

	
1.50

(1.03; 2.16)

	
2.10

(1.32; 3.83)

	
2.35

(1.33; 4.14)




	
p

	
<0.001

	
<0.001

	
0.011

	
0.033

	
0.003

	
0.003




	
Physical activity in leisure time




	
moderate (ref. low)

	
1.78

(0.92; 2.89)

	
2.12

(1.14; 3.94)

	
0.76

(0.40; 1.19)

	
0.64

(0.36; 1.15)

	
0.60

(0.40; 1.73)

	
0.53

(0.24; 1.16)




	
p

	
ns

	
0.018

	
ns

	
ns

	
ns

	
ns




	
high (ref. low)

	
1.24

(0.59; 2.21)

	
1.50

(0.73; 3.09)

	
0.75

(0.37; 1.31)

	
0.64

(0.33; 1.26)

	
0.92

(0.61; 3.26)

	
0.93

(0.39; 2.40)




	
p

	
ns

	
ns

	
ns

	
ns

	
ns

	
ns








1 Crude odds ratio (OR); 2 Odds ratios adjusted (aOR); 95% CI—confidence interval; p for Wald’s statistics; ns—not significant.
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