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Abstract

:

The Feel4Diabetes study recruited 12,193 children (age: 8.20 ±1.01 years) and their parents from six European countries as part of the broader attempt to prevent type 2 diabetes. The current work collected data pre-intervention to identify the prevalence of childhood obesity by country and describe its association with socio-demographic characteristics and parental obesity status. One in four children were overweight or obese, and one in four families had at least one obese parent. Multivariate logistic regression examined the associations between childhood obesity, family socio-demographics, and parental obesity status. Children had a higher chance of being overweight or obese if they were living in “low income” countries (OR: 2.11, 95% CI: 1.62, 2.74) and countries “under economic crisis” (OR: 2.48, 95% CI: 1.89, 3.24) compared to “high-income” countries; if their fathers completed fewer than nine years of education (OR: 2.16, 95% CI: 1.54, 3.05) compared to children whose fathers had a higher level (>14 years) of education; and if one (OR: 2.46, 95% CI: 0.32, 0.62) or both of their parents (OR: 6.83, 95% CI: 5.15, 9.05) were obese. Future childhood obesity prevention-programs should target the whole family while taking into consideration the socioeconomic and weight status of parents. Future research should examine these associations in more countries and in socio-demographically diverse populations in order to facilitate the generalisability of the present study’s findings.
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1. Introduction


Overweight and obesity affect more than one-third of the global population, with more than 1.9 billion adults and nearly four hundred million children and adolescents being overweight or obese according to relevant data reported by the World Health Organisation (WHO) in 2016 [1]. Overweight and obesity are well known risk factors for non-communicable diseases such as cardiovascular disease, type 2 diabetes (T2D), and certain forms of cancer, and collectively account for more than forty million deaths globally each year [2]. Overweight and obesity have been recently recognised as a risk factor for coronavirus disease-19 (COVID-19), with the Centers for Control and Disease Prevention (CDC) in the US reporting that four in five people hospitalised in the US with COVID-19 being overweight or obese [3]. The World Obesity Federation emphasised a “dramatic correlation” between COVID-19 deaths and obesity rates in “the 2021 atlas on COVID-19 and obesity” [4].



Obesity is increasing rapidly, with worldwide prevalence having nearly tripled in the thirty years between 1975 and 2016 [1]. More alarmingly for the future, childhood overweight and obesity rates are increasing at an even faster rate, with the prevalence of overweight and obesity among children and adolescents aged 5–19 years, having risen from 4% in 1975 to more than 18% in 2016 [1]. The obesity trend is even steeper than that of being overweight in children and adolescents, with 6% of girls and 8% of boys being categorised as obese in 2016, compared to less than 1% in 1975 [1].



Previous research has highlighted the link between obesity trends and social connections [5]. Similar to communicable diseases that can be passed on through physical infections, it appears that obesity can be spread through social networks, with chances of becoming obese increasing by 57% for people who have an obese friend [5]. However, it is not well established how parental sociodemographics, weight status, and the family environment influence the prevalence of childhood obesity and relevant trends.



Importantly, this once considered a high-income country problem, is now widely prevalent in both low- and middle-income countries [1]. However, obesity prevalence is disproportionate among population groups of the same country. Although it has traditionally been reported that certain groups with low socio-economic status (SES) are at a higher risk for obesity [6], new analysis from the WHO European Childhood Obesity Surveillance Initiative (COSI) indicates that although in the higher-income countries of the region there are lower obesity prevalence rates among people with higher SES, the trend is the opposite in countries with emerging economies [7]. The most current COSI data disprove the popular idea that low SES is consistently associated with less healthy behaviours and diets. This fact emphasizes the need to identify the socio-economic and other environmental correlates of childhood obesity in countries with different socio-economic classifications, thus informing country-specific public health policy. In this regard, better understanding of the factors associated with childhood obesity is an important preliminary step for tailoring effective interventions to tackle this ever-growing problem.



This study aimed to shed light on this area of research by using pre-intervention socio-demographic and anthropometric data collected from children and their parents participating in the Feel4Diabetes study [8]. Feel4Diabetes was a multicentre study with the primary aim of assessing the effectiveness of school- and community-based intervention in promoting healthy lifestyles, tackling obesity, and preventing T2D among families from vulnerable population groups in Europe [8,9,10]. Another important aim of the Feel4Diabetes study was to identify and report the correlates of energy balance-related behaviours and excess weight status of children and adults participating in the study. In this context, the objective of the current work was to report the prevalence of childhood obesity in the participating European countries, namely, Belgium, Bulgaria, Finland, Greece, Hungary, and Spain, and to examine any potential associations with the socio-demographic characteristics and obesity status of the parents.




2. Materials and Methods


2.1. Study Design and Sampling Procedures


The Feel4Diabetes study (http://feel4diabetes-study.eu/ (accessed on 24 March 2022), NCT02393872) was a large-scale community-based, family-involved study that aimed to promote a healthy lifestyle, including healthy eating and increased physical activity, in families from six European countries (Belgium, Bulgaria, Finland, Greece, Hungary. and Spain). The implementation of the Feel4Diabetes intervention took place over a total duration of two years (2016–2018).



The study was conducted within selected provinces of the participating European countries; recruitment was based on a standardised, multi-stage sampling procedure [8]. Specifically, in Bulgaria (an Upper Middle Income Country or UMIC according to The World Bank Country and Lending Groups classification [11]), all the municipalities within the participating regions were eligible for recruitment, while in Belgium, Finland, Greece, Hungary, and Spain (High Income Countries, or HICs) families within low SES municipalities were recruited. In HICs, low SES municipalities were defined as those with the lowest level of education and/or the highest unemployment rate as retrieved from official resources and local authorities within each country.



The details of the study design have already been published [8]. In brief, primary schools in the selected municipalities served as entry points to communities. Parents of children in the first three grades of these schools were invited to participate in the study.




2.2. Ethics Approvals and Consent Forms


The Feel4Diabetes study adhered to the Declaration of Helsinki and the conventions of the Council of Europe on human rights and biomedicine [12]. Prior to initiating the study, researchers in participating countries obtained ethics approval from local authorities. Participants were presented with a detailed description of the study and asked to fill in and sign consent forms for their participation, while they were also given the chance to withdraw from the study at any point.




2.3. Data Collection


Data were collected by trained researchers at baseline (2016) and during the first (2017) and second (2018) years of the program [13].



2.3.1. Socio-Demographic Characteristics


Demographic and socio-economic information (e.g., age, gender, race, education, marital and employment status) was collected via self-reported questionnaires. More specifically, both parents reported their exact birth dates, which were then used to calculate their age. The age of parents was then dichotomized into <45 years vs. age ≥45 years. Forty-five years is generally considered the age at which middle age starts [14,15], although the exact age boundary is disputed [16]. This phase is marked by gradual physical, cognitive, and social changes in the individual. Regarding parental educational level, both parents were asked to report their “highest level of education completed” and choose one of the following portions: 6 years or less; 7–9 years; 10–12 years; 13–14 years; 15–16 years; and >16 years. Father’s and mother’s education were then grouped into three categories, <9 years, 9–14 years and >14 years, also on the basis thatthe duration of mandatory education in most European education systems is nine years [17]. Regarding race/ethnicity, parents that filled out the questionnaire had to respond to the question “To which racial or ethnic group(s) do you most identify?” by choosing one of the following answer options: “Caucasian/White; Black; Asian/Pacific Islanders; Latino or Hispanic; Chinese, Japanese, or other South-East Asian; Arabic or North African; Mixed; Other/Please specify.” In terms of marital status, parents answered the question “What is your marital status?” by choosing one of the following: “single, married or cohabiting; separated or divorced; widowed; other.” Finally, data on parental employment status were collected via the question “What is your main occupation over the last six months?” and by choosing one of the following answer options: “stay at home parent; work full-time; work part-time; unemployed; full-time education; retired; something else (please state: …).”




2.3.2. Anthropometry


Standing height was measured without shoes and was recorded to the nearest tenth of a centimetre (i.e., 0.1 cm) using telescopic stadiometers: SECA 213, SECA 214, SECA 217, and SECA 225. Body weight was measured with light clothing and without shoes and recorded to the nearest 0.1 kg. The equipment included electronic weight scales, SECA 813 and SECA 877. Body mass index (BMI) was calculated according to the WHO formula and its reporting followed the WHO classification for adults [1] and the International Obesity Task Force classification for children [18,19].





2.4. Data Analysis


All statistical analyses were performed using the Statistical Package for Social Sciences (SPSS Inc., Chicago, IL, USA), version 25.0. The normality of the distribution of continuous variables was tested by the Kolmogorov–Smirnov test. Normally distributed continuous variables are presented as means and standard deviations (SD), while categorical variables are presented as percentages (%).



Between-group differences of continuous variables were tested using either one-way Analysis of Variance (ANOVA) or the independent samples T-test. The significance of the association between categorical variables was examined using the chi-squared (χ2) test. Sub-analyses were carried out by economic classification of countries at the time of submission of the study protocol (2014–2015), i.e., “low income” (Bulgaria and Hungary), “high-income under economic crisis” (Greece and Spain), and “high income” (Belgium and Finland). Regarding the characterization of Greece and Spain as counties under economic crisis, this is a definition that was based on historical financial data indicating that both Greece and Spain faced a sovereign debt crisis following the world financial crisis of 2007–2008 [20]. This resulted in a series of reforms and austerity measures that led to recession, loss of income, and a negative impact on both countries’ healthcare systems in the following years, which coincided with the time-period when the Feel4Diabetes study was conducted.



Multivariate logistic regression analyses were carried out to examine associations between childhood obesity (independent variable) and the gender of children, the economic classification of the country they lived in, and the socio-demographic and anthropometric characteristics of their parents at baseline (dependent variables). A parental obesity categorical dependent variable was constructed using the BMI data of the parents. The categories were “no parent with obesity”, when neither parent was obese, “one parent with obesity”, when either the mother or the father was obese, and “both parents with obesity”, when both the father and the mother were obese. All reported p-values were two-tailed, and the level of statistical significance was set at p < 0.05.





3. Results


3.1. Weight Status of Participating Children


Figure 1 presents the weight status of participating children. Three-quarters (74.5%) of participating children in the study either had normal weight or were underweight. Nearly one-fifth (18%) were overweight, and about 1 in 13 children (7.5%) were obese. Significantly more boys either had normal weight or were underweight (76.3%) compared to girls (72.8%); girls were statistically significant more overweight (19.7%) compared to boys (16.4%). No statistically significant difference was observed in the percentage of obese boys (7.4%) compared to obese girls (7.6%).




3.2. Parental Socio-Demographic Characteristics and Obesity Status


Table 1 presents the children’s and parental socio-demographic characteristics and the parental obesity status in the total sample and by their country’s economic classification. The mean age of the children was 8.2 (±1.0) years, and there was near-equal representation of both genders (50.6% girls). The study recruited mostly young parents, with 90.4% of mothers and 77.7% of fathers being less than 45 years of age at baseline. Most of the parents had completed high school, at least two years of tertiary education (52% of mothers and 46% of fathers) and were employed full time (6 in 10 mothers and more than four-fifths of fathers). Most mothers were either normal weight or underweight, whereas the majority of the fathers (68.5%) were overweight or obese. When looking at the BMI classification of the parents together, in most families (72%) the parents were not obese, with one in four families (24%) having at least one parent with obesity and one in 26 families (3.8%) having both parents with obesity.



Examining these data by the economic classification of the participating countries revealed statistically significant differences between “low income”, “under economic crisis”, and “high-income” countries. The details are reported in Table 1 (superscripts).




3.3. Weight Status of Participating Children by Economic Classification of Country and Parental Socio-Demographic Characteristics


Table 2 presents the weight status of participating children by the economic classification of their country and their parents’ socio-demographic characteristics. In the “low income” countries (Bulgaria and Hungary), 74.5% of participating children in the study either had normal weight or were underweight, 17.4% were overweight, and 8.2% were obese. Countries “under economic crisis” (Greece and Spain) displayed the highest overweight and obesity rates, with 22.7% of the children being overweight and 9.3% being obese. The lowest overweight and obesity rates were seen in the “high income” countries (Belgium and Finland), where 13.4% of children were overweight and 4.2% were obese.



Childhood overweight and obesity rates were higher when either the mother or the father of the child was older; however, the differences were not statistically significant apart from those cases with obese children and those where the mother was older. Higher childhood obesity prevalence was seen when the education of each parent was less than nine years. Childhood obesity prevalence for the lowest education bracket (<9 years) was significantly different versus the highest education bracket (>14 years) and not versus the middle one (9–14 years). Parental occupation and its association with childhood obesity produced mixed results. Highest childhood obesity prevalence was observed when the mother was unemployed and was higher when the father was part-time employed versus unemployed.




3.4. Weight Status of Participating Children by Parental Obesity


Figure 2 presents the weight status of participating children by parental obesity. When neither parent was obese, 80.4% of the participating children in the study either had normal weight or were under-weight, 15.2% were overweight, and 4.4% were obese. When at least one parent was obese, 64.5% of children had normal weight or were under-weight, 23.7% were overweight, and 11.8% were obese. When both parents were obese, 45.8% of children had normal weight or were under-weight, 27% were overweight, and 27.2% were obese.




3.5. Associations between Childhood Obesity with Country’s Economic Classification, Parental Socio-Demographic Characteristics and Weight Status


Table 3 presents the associations between childhood obesity, the countries’ economic classification, and the socio-demographic characteristics and weight status of participating parents. Odds ratios revealed that children were statistically significantly more likely to be obese if their parents were obese, with children who had at least one parent with obesity having 2.5 times the chance of having obesity themselves (OR: 2.46, 95% CI: 0.32, 0.62) and children whose parents both had obesity being nearly seven times more likely to have obesity themselves (OR: 6.83, 95% CI: 5.15, 9.05). Furthermore, children had higher odds of being obese if they were living in “low-income” countries (OR: 2.11, 95% CI: 1.62, 2.74) and countries “under economic crisis” (OR: 2.48, 95% CI: 1.89, 3.24) as compared to “high-income” countries; if their mother had completed between 9 to 14 years of education (OR: 1.56, 95% CI: 1.26, 1.93); and if their father had completed 9 to 14 (OR: 1.56, 95% CI: 1.26, 1.93) or less than nine years of education (OR: 2.16, 95% CI: 1.54, 3.05) as compared to children whose parents had completed more than 14 years of education.





4. Discussion


This study aimed to report the prevalence of childhood obesity in six participating European countries and to examine its associations with family socio-demographic characteristics and the obesity status of parents. Overall, three quarters of participating children either had normal weight or were underweight, with nearly one fifth being overweight and about 1 in 13 children being obese. Girls were more overweight than boys. Studies have reported that girls spend more time being sedentary and less time performing physical activities [21,22,23,24], which could provide one interpretation for this difference between genders; other possible explanations include differences in other energy balance-related behaviours between boys and girls and differences in behaviours related to sleeping and skipping meals [25,26].



More overweight and obese children were seen in the “under economic crisis” countries, i.e., Greece and Spain, compared to both the “low-income” and the “high income” countries of the study, i.e., Bulgaria and Hungary and Belgium and Finland, respectively. The difference in prevalence between Greece and Spain, which were under austerity measures due to recent economic crises, and Belgium and Finland reflect the social and economic diversity between North and South Europe as well as the discrepancy of primary health care services and systems between these regions [27]. The higher overweight and obesity rates seen in the countries “under economic crisis”, i.e., Greece and Spain compared to the “low income” countries, i.e., Bulgaria and Hungary may be due to the fact that only participants residing in lower SES were eligible for recruitment from the former, whereas participants from higher SES were eligible for recruitment from the latter. Lower SES is generally associated with a higher prevalence of unhealthy behaviours [28,29,30] and limited access to primary care services, and people residing in areas with lower socioeconomic status utilise these services less [31,32,33]. Our results agree with previous research which addressed the complex relationship between household income and childhood obesity [34], with higher levels of childhood obesity seen with higher incomes at lower levels of development and with lower incomes at higher levels of development [34].



Childhood overweight and obesity rates were higher when either the father or the mother was middle-aged as compared to cases with younger parent. The fact that younger parents may be more aware of the importance of physical activity and a healthy diet to maintaining healthy body weight could be a mediating factor. Indeed, a higher prevalence of childhood obesity was seen when the education of each parent was less than nine years, with the parents having completed more years of education (>14 years) having children with the lowest prevalence of overweight and obesity. Previously, higher effectiveness of the Feel4Diabetes study has been described among more educated study participants due to the ability of these individuals to better understand and more successfully adopt health messages [10,35,36,37,38]. Additionally, younger parents are generally more physically capable of participating in physical activities with their children, and thus may represent more positive physical activity role models for them [39,40].



Parental occupation and its association with childhood obesity produced mixed results. The highest childhood obesity prevalence was observed when the mother was unemployed, although it was higher when the father was part-time employed versus unemployed. A possible explanation might be that unemployed mothers spend more time at home with the children and provided them with more foods and snacks than necessary to maintain a normal weight. Employment status often correlates with SES, and the latter may be what mediates these outcomes [41].



Childhood obesity was positively and strongly associated with the obesity status of the parents, with one in five children being overweight when neither parent was obese, one in four children being overweight when at least one parent was obese, and one in two children being overweight when both parents were obese. The link between obesity and social connections has been described previously [5]. Previous research has additionally indicated that children whose parents are both obese are ten to twelve times more likely to be obese themselves [42,43], an influence which appears to have both genetic and environmental components. Early childhood weight gain is significantly greater in children with overweight or obese parents [44]. Children of overweight parents perform less physical activity and consume more high-fat and unhealthy foods [45,46]. These associations are not surprising when considering that, especially for young children, parents present their first role models; research has previously reported that children adopt the behaviours of their parents [47,48]. Research has previously highlighted different parenting approaches to improving the eating behaviour of children, including active guidance to promote healthy food consumption and rule-making restrictions on unhealthy food items [49]. The fact that families at risk of developing type 2 diabetes were included in this study may be a reason for the high percentages of overweight parents and children, as being overweight is a strong risk factor for developing type 2 diabetes [50]. Our study further enhances previous findings indicating that traditional risk factors such as parental BMI and socioeconomic factors accurately predict childhood obesity, and in fact are better in this respect than genetic scores [51].



The strengths of this study lie in its large sample size and the robust data collection methods of the Feel4Diabetes study, including the standardised way in which anthropometric measurements were conducted in the different study centres involving centrally-trained research team members, which minimised any inter-observer variability [9]. However, the study has known limitations. First, the self-reporting of part of the collected data is prone to both recall bias and social desirability bias. Second, as Feel4Diabetes was an intervention targeting families via schools as an entry point to recruit participants, the results might therefore not be applicable to single adults, families with no children at all, or those with no primary school children. However, within the context of this study’s target population, the results can be generalised to the whole population of adults/families with children attending primary school, as the participation rate of such families was quite high [9].




5. Conclusions and Implications for Future Practice and Research


In conclusion, childhood obesity was associated with parental obesity, SES, and the age, education, and employment status of the parents. These findings underline the factors that need to be addressed by effective childhood obesity prevention programs. Future clinical practice should focus on family obesity prevention programs, as these may be more effective than programs targeting children only, due to the strong association between parental and childhood obesity. The SES of the family should be taken into consideration, as this is reflected in the education and employment status of the parents and can facilitate the implementation of more tailored interventions. Future research should further examine these associations in countries other than the six that were included in this study as well as in more socio-demographically diverse populations in order to facilitate the generalisability of the conclusions.
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Figure 1. Children’s weight status in the total sample and by sex. *, †: Statistically significant differences (p < 0.05) in the pairwise comparison of percentages that share the same superscript symbol based on the χ2 test. 
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Figure 2. Children’s weight status by parental obesity status. *, †, ‡, ⁑, ⁂, §, ¶, ₰: Statistically significant difference in the comparison of percentages that share the same superscript symbol based on the χ2 test (p < 0.001). 






Figure 2. Children’s weight status by parental obesity status. *, †, ‡, ⁑, ⁂, §, ¶, ₰: Statistically significant difference in the comparison of percentages that share the same superscript symbol based on the χ2 test (p < 0.001).
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Table 1. Children’s and parents’ socio-demographic characteristics and obesity status in the total sample and by their country’s economic classification *.
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Total Sample

	
By Economic Classification *

	




	

	

	
Low Income

	
Under Economic Crisis

	
High Income

	
p-Value




	

	
(n = 12,030)

	
(n = 3281)

	
(n = 3948)

	
(n = 4801)






	
Child sex (%)

	
boy

	
49.4

	
48.5

	
50.0

	
50.0

	
0.260




	

	
girl

	
50.6

	
51.5

	
50.0

	
50.0




	
Child age [mean (SD)]

	

	
8.2 (1.0)

	
8.5 (1.0) a,b

	
7.8 (0.9) a,c

	
8.3 (1.0) b,c

	
<0.001




	
Age of Mother (%)

	
<45 years old

	
90.4

	
93.1 a

	
85.6 a,c

	
91.9 c

	
<0.001




	

	
≥45 years old

	
9.6

	
6.9 a

	
14.4 a,c

	
8.1 c




	
Age of Father (%)

	
<45 years old

	
77.7

	
81.3 a

	
68.6 a,c

	
83.3 c

	
<0.001




	

	
≥45 years old

	
22.3

	
18.7 a

	
31.4 a,c

	
16.7 c




	
Education of Mother (%) **

	
<9 years

	
8.4

	
11.9 a,b

	
7.7 a,c

	
4.1 b,c

	
<0.001




	

	
9–14 years

	
35.3

	
34.3 a

	
39.2 a,c

	
32.6 c




	

	
>14 years

	
51.9

	
53.8 a

	
53.1 b

	
63.3 a,b




	
Education of Father (%) **

	
<9 years

	
9.7

	
10.9 b

	
11.3 c

	
6.2 b,c

	
<0.001




	

	
9–14 years

	
44.4

	
48.3 a

	
37.9 a,c

	
45.5 c




	

	
>14 years

	
46.0

	
40.8 a,b

	
50.8 a

	
48.3 b




	
Occupation of Mother (%)

	
unemployed/other #

	
29.5

	
32.1 a,b

	
35.5 a,c

	
19.3 b,c

	
<0.001




	

	
employed full-time

	
57.5

	
62.0 a

	
48.2 a,c

	
60.9 c




	

	
employed part-time

	
13.1

	
6.0 a,b

	
16.5 a,c

	
19.8 b,c




	
Occupation of Father (%)

	
unemployed/other #

	
14.1

	
19.2 a,b

	
11.9 a,c

	
9.4 b,c

	
<0.001




	

	
employed full-time

	
81.5

	
75.4a,b

	
83.1a,c

	
88.6 b,c




	

	
employed part-time

	
4.3

	
5.4 b

	
5.0 c

	
2.0 b,c




	
BMI of Mother (%)

	
<25 kg/m2

	
66.8

	
70.0 a,b

	
65.4 a

	
63.5 b

	
<0.001




	

	
25–29.9 kg/m2

	
22.3

	
20.1 b

	
23.0 c

	
24.5 b,c




	

	
≥30 kg/m2

	
11.0

	
9.8 b

	
11.6 c

	
11.9 b,c




	
BMI of Father (%)

	
<25 kg/m2

	
31.5

	
27.5 b

	
30.3 c

	
39.0 b,c

	
<0.001




	

	
25–29.9 kg/m2

	
47.5

	
47.0

	
49.5 c

	
45.8 c




	

	
≥30 kg/m2

	
21.0

	
25.5 a,b

	
20.1 a,c

	
15.2 b,c




	
Parental BMI classification (%)

	
Both parents without obesity

(BMI < 30 kg/m2)

	
72.1

	
68.2 a,b

	
72.9 a,c

	
77.0 b,c

	
<0.001




	

	
At least one parent with obesity

(BMI ≥ 30 kg/m2)

	
24.1

	
28.1 a,b

	
22.9 a,c

	
19.7 b,c




	

	
Both parents with obesity

(BMI ≥ 30 kg/m2)

	
3.8

	
3.7

	
4.2

	
3.3








a,b,c: Statistically significant difference (p < 0.05) in the pairwise comparison of percentages or mean values that share the same superscript symbol within the same column (under-, normal, or overweight) and factor of analysis (e.g., age of mother) based on the χ2 test for categorical variables or one-way Analysis of Variance for continuous variables. The absence of a superscript next to a percentage or mean value indicates that there is no statistically significant difference between countries of different economic classification. p-value derived from χ2 test. BMI = body mass index, SD = standard deviation. * Countries classified in three economic brackets as “low income” (Bulgaria and Hungary), “under economic crisis” (at the time the data were collected—Greece and Spain), “high income” (Belgium and Finland). ** Having completed less than 9, 9 to 14, or more than 9 years of education. # Never employed, or previously employed, or retired, etc.













[image: Table] 





Table 2. Weight status of participating children by economic classification of country and parental socio-demographic characteristics.
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Children’s Weight Status




	

	
Under- & Normal Weight

	
Overweight

	
Obesity






	
Country economic classification *

	
%

	
%

	
%




	
  Low Income

	
74.5 a,b

	
17.4 a,b

	
8.2 a




	
  Under economic crisis

	
68.0 a,c

	
22.7 a,c

	
9.3 b




	
  High income

	
82.4 b,c

	
13.4 b,c

	
4.2 a,b




	
 p-value

	
<0.001




	
Age of mother

	

	

	




	
  <45 years old

	
75.0 a

	
17.8

	
7.2 a




	
  ≥45 years old

	
72.1 a

	
18.8

	
9.1 a




	
 p-value

	
0.037




	
Age of father

	

	

	




	
  <45 years old

	
75.3

	
17.7

	
7.0




	
  ≥45 years old

	
73.7

	
19.2

	
7.1




	
 p-value

	
0.231




	
Education of mother **

	

	

	




	
  <9 years

	
71.4 a

	
17.9

	
10.7 a




	
  9–14 years

	
69.9 b

	
20.0 a

	
10.0 b




	
  >14 years

	
78.6 a,b

	
16.3 a

	
5.1 a,b




	
 p-value

	
<0.001




	
Education of father **

	

	

	




	
  <9 years

	
69.5 a

	
18.5

	
11 a,b




	
  9–14 years

	
72.1 b

	
19.4 a

	
8.4 a,c




	
  >14 years

	
79.6 a,b

	
15.9 a

	
4.5 b,c




	
 p-value

	
<0.001




	
Occupation of mother

	

	

	




	
  unemployed/other #

	
71.6 a,b

	
19.4 a

	
9.1 a,b




	
  employed full-time

	
75.7 a

	
17.4

	
6.8 a




	
  employed part-time

	
78 b

	
16.2 a

	
5.8 b




	
 p-value

	
<0.001




	
Occupation of father

	

	

	




	
  unemployed/other #

	
73.4

	
18.5

	
8.1




	
  employed full-time

	
75.8

	
17.6

	
6.6 a




	
  employed part-time

	
70.9

	
18.7

	
10.4 a




	
 p-value

	
0.007








p-value derived from χ2 test. a,b,c: Statistically significant difference (p < 0.05) in the pairwise comparison of percentages that share the same superscript symbol within the same column (under-, normal, or overweight) and factor of analysis (e.g., age of mother) based on the χ2 test. The absence of a superscript next to a percentage or mean value indicates that there is no statistically significant difference between groups of different parental and socio-demographic characteristics. * Countries classified in three economic brackets as “low income” (Bulgaria and Hungary), “under economic crisis” (at the time the data were collected—Greece and Spain), “high income” (Belgium and Finland). ** Having completed less than 9, 9 to 14, or more than 9 years of education. # Never employed, or previously employed, or retired, etc.
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Table 3. Multivariate logistic regression analyses for the association between childhood obesity and country’s economic classification, parental socio-demographic characteristics, and parental obesity.
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Dependent Variable:

Childhood Obesity




	
Independent Variables

	
OR

	
95% CI






	
Sex

	

	




	
  boys

	
1.00

	




	
  girls

	
1.01

	
0.86, 1.20




	
Country economic classification *

	

	




	
  High income

	
1.00

	




	
  Low Income

	
2.11

	
1.62, 2.74




	
  Under economic crisis

	
2.48

	
1.89, 3.24




	
Age of mother

	

	




	
  <45 years old

	
1.00

	




	
  ≥45 years old

	
1.17

	
0.88, 1.55




	
Education of mother **

	

	




	
  >14 years

	
1.00

	




	
  9–14 years

	
1.56

	
1.26, 1.93




	
  <9 years

	
1.28

	
0.88, 1.86




	
Education of father **

	

	




	
  >14 years

	
1.00

	




	
  9–14 years

	
1.63

	
1.31, 2.03




	
  <9 years

	
2.16

	
1.54, 3.05




	
Occupation of mother

	

	




	
  unemployed/other #

	
1.00

	




	
  employed full-time

	
1.07

	
0.88, 1.31




	
  employed part-time

	
0.88

	
0.64, 1.20




	
Occupation of father

	

	




	
  unemployed/other #

	
1.00

	




	
  employed full-time

	
1.09

	
0.85, 1.40




	
employed part-time

	
1.25

	
0.83, 1.89




	
Parental weight status

	

	




	
  Both parents without obesity (BMI < 30 kg/m2)

	
1.00

	




	
  At least one parent with obesity (BMI ≥ 30 kg/m2)

	
2.49

	
2.07, 2.99




	
  Both parents with obesity (BMI ≥ 30 kg/m2)

	
6.83

	
5.15, 9.05








95% CI = 95% confidence interval; BMI = body mass index; OR = odds ratio. * Countries classified in three economic brackets as “low income” (Bulgaria and Hungary), “under economic crisis” (at the time the data were collected—Greece and Spain), “high income” (Belgium and Finland). ** Having completed less than 9, 9 to 14, or more than 9 years of education. # Never employed, or previously employed, or retired, etc. Values in bold indicate statistically significant OR.
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