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ABSTRACT 

Background: A predominantly inverse association between socioeconomic status 

(SES) and child overweight exists in Europe. In Finland, little is known regarding the 

socioeconomic gradient of overweight in young children, or the role of gender in this 

association as overweight prevalence has not been nationally monitored.  

Aim: To examine the association between SES, overweight and waist circumference in 

Finnish preschool children (3-6 years) and explore the role of gender. 

 Methods: This study is conducted under the Increased Health and Wellbeing in 

Preschool (DAGIS) project. As part of a cross-sectional study conducted in 2015/2016, 

anthropometric measurements were taken from 811 preschool children and the SES of 

these children measured through parent questionnaires. Overweight was calculated 

according to Cole and Lobstein’s BMI child cut-offs and waist circumference measured. 

SES was measured through a variety of educational and income variables, including 

combined SES which comprises of education and income measures. Logistic regression 

and analysis of covariance were used in the analyses to study differences in overweight 

(including obesity) and waist circumference between SES groups. 

Results: The prevalence of overweight (including obesity) was 12%, 12.9% for girls 

and 11.1% for boys. Middle highest education was associated with decreased odds of 

overweight for children when parent BMI was adjusted for (OR=0.5, 95% CI=0.3-0.9). 

Furthermore, differences were found between girls and boys: for girls and overweight, 

low household relative net income was associated with lower odds of overweight when 

parent BMI was adjusted for (OR=0.3, 95% CI=0.1-0.8); and for boys and overweight, 

middle household relative net income was associated with higher odds of overweight, 

however, this association was only significant in the crude and adjusted models. 



 

 

Additionally, overall associations were found, when parent BMI was adjusted for, 

between waist circumference and combined SES for girls (F(2,3)=5.7, P=0.004), and 

waist circumference and household relative net income and combined SES for boys 

(F(2,3)=5.0, P=0.005; F(2,3)=P=0.015, respectively).  

Conclusions: The prevalence of overweight was found to be low compared to other 

European countries. Furthermore, contrary to predominant findings from other Western 

European countries, no inverse associations were found between SES and child 

overweight in this study. Rather, varying associations between some SES indicators and 

overweight/waist circumference were found and they differed between girls and boys. 

Keywords: Socioeconomic status, child overweight, waist circumference, preschool 

children, gender, Finland 
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1.  INTRODUCTION 

 

A predominantly inverse association persists between socioeconomic status (SES) and 

child overweight with positive relationships having almost disappeared (Barriuso et al., 

2015). This phenomenal disparity is largely owing to poorer knowledge, greater lack of 

means and exposure to obesogenic environments in low SES groups (World Health 

Organisation [WHO], 2016a). Overall, in the World Health Organisation (WHO) 

European region, 20-30% of children (3-17 years) were estimated to be overweight 

(including obese) between 2003-2008 (Wang & Lim, 2012). Whilst in Finland, the 

latest data from 2014-2015 indicates that 23% of girls and 24% of boys (2-16 years) are 

overweight (including obese) (Mäki et al., 2017). SES influences child overweight, 

which is of utmost importance due to its high prevalence and numerous immediate, 

intermediate and long-term physical and psychological health consequences (WHO, 

2016a). There are multitudinous pathways through which SES can impact child 

overweight; therefore, it is vital to closer inspect the association between SES and 

overweight on country and population levels (Wang & Lim, 2012). The burden of SES 

on the ailments associated with child overweight contribute huge losses to society and 

costs to healthcare systems, and can indirectly lead to a perpetual cycle of inequality 

(Lobstein, Baur, & Uauy, 2004). Consequently, the inverse relationship between SES 

and overweight has long been recognised as a major public health challenge (Ball & 

Crawford, 2005). 

 

In general, the association between SES on overweight in Finland appears to be similar 

to the majority of Europe: an inverse relationship (Magnusson, Hejgaard, & 

Matthiessen , 2014; Stockmarr, Hejgaard, & Matthiessen, 2016). Nevertheless, research 

on SES and child overweight in Finland has revealed some heterogeneous findings. One 

study, on adolescents, found an inverse association for girls, whereas for boys, higher 

SES was associated with more overweight (Due et al., 2009). These findings illustrate 

the disparities in the role gender in the association between SES and overweight, in both 

Finnish and European-based studies alike. Some studies have found differences between 

girls and boys in the association of SES on overweight (Barriuso et al., 2015; 

Magnusson et al., 2014; Wang, & Lim, 2012) and others have found no differences 

(Barriuso et al., 2015; Lissner et al., 2016; Stockmarr et al., 2016). One of the few 

studies to describe such trends in younger Finnish children (3-8 years) reports that in 
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girls, SES was not associated with overweight, however in boys, parental education was 

inversely associated with overweight (Parikka et al., 2015). It must be considered that 

gender may play an important role in the pattern and susceptibility to certain 

environmental and social conditions, and therefore, is an important factor to consider 

when measuring SES associations. 

 

Finland has one of the most educated populations (Heckmann & Marin, 2013) and some 

of the smallest income differences (Organisation for Economic Co-operation and 

Development [OECD], 2008) in Europe. Consequently, Finland is an interesting 

population to study the association of SES on overweight and waist circumference and 

to study the role of gender on this association. Despite this, knowledge and comparable 

evidence on SES inequalities and the risk of overweight in young children is lacking in 

Finland, as it is across Europe (Cattaneo et al., 2010; Pillas et al., 2014). Also, little is 

known regarding the mechanisms of gender on the association between SES and child 

overweight or waist circumference, as gender has often been overlooked in past 

research (Wisniewski & Chernausek, 2009). This present study serves to examine the 

relationship between SES and child overweight/waist circumference in Finnish 

preschool children (3-6 years), specifically investigating how this association is 

moderated by gender. This thesis is conducted under the Increased Health and 

Wellbeing in Preschool (DAGIS) project, a Finnish project which aims to reduce SES 

inequalities in preschool children’s energy balance-related behaviours (physical activity, 

sedentary behaviours, dietary behaviours and sleep patterns) and promote healthier 

lifestyles in Finnish preschool children (Määttä et al., 2015).  
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2.  LITERATURE REVIEW 

 

 

2.1. Socioeconomic status 

 

2.1.1. An introduction to socioeconomic status 

 

SES describes social position; the social and economic factors influencing the relative 

position of an individual in a social hierarchy, depicted by resource-based (material and 

social resources, assets) and prestige-based (individual rank or status) measures 

(Krieger, Williams, & Moss, 1997). SES and other terms such as socioeconomic 

position, social class, social status and social stratification are regularly used 

interchangeably despite being based on different theoretical bases (Galobardes et al., 

2006). SES is primarily measured by education, occupation and income; these are 

resource-based measures of SES which in turn can influence prestige-based measures 

(such as consumption and access to goods, services and knowledge) (American 

Psychological Association [APA], n.d.; Krieger et al., 1997). Low SES is typically 

associated with lower education, lower income and manual occupations, which are 

classically related to relative deprivation and low levels of resources: people unable to 

achieve sufficient conditions relating to diet, amenities, standards and sufficient access 

to services (Townsend, 1993). High SES is typically associated with higher education, 

greater wealth, non-manual occupations, as well as privilege, power and control (APA, 

n.d.). 

 

The SES of children is measured by the SES of their parents. Some evidence indicates 

that childhood SES, determined by parental SES, is associated with outcomes in later 

life. Moreover, some research suggests that as children age, the gradient in emotional 

and social problems associated with low SES becomes steeper, creating a deepening 

cycle of relative poverty (Power & Matthews, 1997). However, others report SES can 

be ascribed or achieved; evidence indicates that SES is influential and malleable. 

Kestilä, Rahkonen, Martelin, Lahti-Koski and Koskinen et al. (2009) reports that the 

effect of low parental SES can be attenuated by one’s own education, and Huurre, Aro 

and Rahkonen (2003) found that after controlling for one’s own SES, the effect of 

parental SES largely diminishes. Numerous other studies suggest current SES may be a 
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stronger determinant of adult health (Lynch et al., 1994; Marmot, Shipley, Brunner, & 

Hemmingway, 2001; Rahkonen, Lahelma, & Huuhka, 1997). These contrasting findings 

depict the complexity of SES. Nevertheless, it is largely believed that where free 

education is provided along with a comprehensive welfare system, individuals have the 

opportunity to positively affect their own SES (Esping-Andersen, 1990).  

 

2.1.2. Three key measurements of socioeconomic status: education, income, 

and employment 

 

The measurement of SES is multidimensional; no single indicator is always suitable nor 

applicable and each measurement measures related, yet different aspects of SES, this 

can result in varying gradients with no single measure encompassing the entirety of the 

impact of SES (Galobardes et al., 2006). Nonetheless, education is a frequently used 

indicator of SES and viewed largely as one of the most valuable measurements as it not 

only depicts a status in society, but also knowledge, attitudes and behaviours that are 

attained with education (Galobardes et al., 2006). A person’s SES can be classified by 

the level of education they have attained, or the number of years they have studied 

(Galobardes et al., 2006). Persons of lower SES may have no qualifications or only high 

school education, this would correlate to lower number of years studied. Meanwhile, 

higher SES persons may have a Master’s degree or higher and higher number of years 

studied. Categorisation of education level is country specific as educational systems 

vary. As an indicator of SES, education is important as it describes long term resources 

such as material and intellectual resources from both early life and into adulthood 

(Galobardes et al., 2006). Additionally, education is an important indicator as it is often 

stable during adult years. Education often determines income and employment, 

typically low education leads to lower income and lower labour market position.  

 

Income directly measures material resources; it is reported as the money received by a 

person including all benefits and wages (Galobardes et al., 2006). Income can be 

measured in a number of different ways; in the case of measuring a child’s SES 

household income is commonly measured. One aspect to consider when measuring 

income is family size and relationships, to take this into consideration, an adjustment of 

income by family dynamics is often used (relative income). Income is the most 

changeable measurement of SES on a short term basis. However, income is an 
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important measure of SES as it directly influences material resources including food, 

housing and access to services (Galobardes et al., 2006). Income also depicts potential 

stress levels which in turn determine behaviours and outcomes influencing sufficiency 

to provide adequate essential needs (Cooper & Stewart, 2013). 

 

Occupation is measured by a person’s employment status which is a reflection of 

societal position, income and intellect (Galobardes et al., 2006). Employment can 

include current employment status, longest held occupation or labour market position. 

These measurements range from unemployed to employed and manual (blue-collar) 

work to non-manual (white collar) work. However, employment status changes 

frequently during ones’ lifetime and can range from student to maternity leave to 

retirement. Occupation is still nonetheless an important measure of SES as it is strongly 

related to income and it reflects social standing, social networks, work related stress, 

control, autonomy as well as exposure to occupational hazards (Galobardes et al., 2006). 

 

2.1.3. Socioeconomic status and health 

 

SES is essentially one of the most effective determinants of variations in health, 

relevant to every society globally (WHO, 2008) and it affects health in numerous ways 

which are outside the control of an individual (WHO, 2017a). Determinants of SES that 

influence health include: education, income and income distribution, unemployment and 

employment, job security, work conditions, health services, housing, food security, 

social safety, social exclusion, early childhood development, gender, race, minority 

groups, marginalised groups, and disability. These determinants are not all directly 

relevant to children; however, child SES has the potential to shape these determinants in 

later life.  

 

A SES gradient in physical and psychological health outcomes is less visible in 

childhood and adolescence in comparison to later life. Nevertheless, Donkin, Roberts, 

Tedstone and Marmot (2014) found low SES children have worse health outcomes, 

partly as a result of the direct impact of poverty on their development and partly due to 

other household and parental characteristics associated with low SES. Furthermore, 

some SES differences have been found regarding height, accidents in boys, limiting 

long-term illness and respiratory function (West, Macintyre, Annandale, & Hunt, 1990). 
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However, in saying this, SES differences amongst young people have often been found 

to be inconsistent or very small (Ford, Ecob, Hunt, Macintyre, & West, 1994; 

Glendinning et al., 1992; Rahkonen, Arber, & Lahelma, 1995; West, 1997; West et al., 

1990). Even so, the importance of the effects and consequences of SES during 

childhood are maintained and emphasised due to consistent findings that low SES 

children are less likely to become healthy adults  (van de Mheen, Stronks, & 

Machenbach, 1998; Pietilä & Järvelin, 1995; Power & Matthews, 1997; Rahkonen et 

al., 1997). The circumstances of early life can directly affect adult health (Eriksson, 

Forsen, Tuomileho, Osmond, & Barker, 2001) and also indirectly influence adult 

circumstances of life such as education, income, employment and social position, in 

turn affecting health (Cutler & Lleras-Muney, 2006; Marmot et al., 2001). As a 

consequence of these direct and indirect determinants, experiences and exposure to a 

wide range of psychosocial and environmental risk factors are influenced, affecting both 

physical and psychological health outcomes throughout life (House & Williams, 2000).  

 

Figure 1. Some of the negative physical, psychological and behavioural health outcomes low 

SES is associated with higher rates of in adulthood. Abbreviation: SES, socioeconomic status. 

(Chen & Paterson, 2006; Fratiglioni, Winblad, & von Strauss, 2007; Goodman, 1999; Molnar et 

al., 2008; Newacheck, Hung, park, Brindis, & Irwin, 2003; Steptoe & Marmot, 2004.) 
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Low SES is linked to a number of negative physical, psychological and behavioural 

health outcomes in adulthood (Figure 1). A Finnish study found low SES females had 

lower self-esteem and more distress symptoms, and low SES males had lower self-

esteem. Low SES was also associated with unhealthier behaviours regarding smoking 

and physical activity as well as low SES females having higher rates of overweight 

(Huurre et al., 2003). Associations between SES and depression, health status or 

prevalence of chronic illness however were not found. Differences in findings suggest 

potential population specific outcomes which can be observed to some degree by 

measuring mortality and morbidity.  

 

Mortality and morbidity can be used as crude measures of physical and psychological 

health. Large differences between SES groups in mortality and morbidity are evident in 

Finland. An international comparative study revealed that differences in relative 

mortality between SES groups are more prominent in Finland than in many other 

western European countries, especially for men (Mackenbach et al., 2008). A study 

published in 2011 found highest earning men had a life expectancy of 12.5 years higher 

than lowest earning men (Tarkiainen, Martikainen, Laaksonen, & Valkonen, 2011).  

Differences in mortality are also increasing (Mackenbach et al., 2008; Tarkiainen et al., 

2011). Similarly, morbidity is greater in low SES groups in Finland: low SES groups 

are twice as likely to experience long-term illness compared to high SES groups 

(Palosuo et al., 2009), twice as likely to feel their health is below average and more 

likely to suffer from chronic illnesses such as type 2 diabetes, coronary heart disease, 

and musculoskeletal disorders (Rahkonen et al., 2009). SES differences in chronic 

diseases have stayed somewhat consistent in spite of increased differences in mortality 

(Koskinen et al., 2009; Rahkonen et al., 2009). This consistency in morbidity raises the 

question of what has caused the continuously widening gap in mortality between SES 

groups. To expand on this, it is of importance to investigate childhood SES as this 

period defines the beginnings of lifetime SES trends, trends which mortality and 

morbidity can be used to measure the magnitude of SES on health. SES determines 

many physical and psychological health outcomes through a variety of mechanisms, 

despite inconclusive direct evidence on SES and child health it is evident that childhood 

SES does impact adult health.  
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2.1.4. Socioeconomic status and Finland: position and policies 

 

Finland has been successful in preventing profound economic inequalities and deep 

poverty through its commitment, as a Nordic country, to equally provide basic needs to 

its residents such as welfare services, basic security, and free education (Mikkonen, 

2012). Consequently, Finland is renowned for its highly educated population, secure 

income and stable job market. Finnish people are more educated than their European 

counterparts (Heckmann & Marin, 2016) and boast some of the smallest income 

differences in Europe (OECD, 2008). These achievements are consequences of 

Finland’s progressive tax system and well established social policies.  

 

Finland has strong social policies founded on universalistic principles which strive to 

provide social protection against poverty (Kangas & Saari, 2007; Niemelä & Salminen, 

2006; Nordic Social Protection Statistics [NOSOSCO], 2011). It is a Finnish 

constitution to provide indispensable subsistence and care (Ministry of Justice, 1999), 

thus, numerous policies have been created to attain such principles. The Health in All 

Policies approach is strongly advocated in Finland, this approach highlights broader 

economic and social factors through multidisciplinary actions as important determinants 

of health (Puska & Ståhl, 2010; Ståhl, Wismar, Ollila, Lahtinen, & Leppo, 2006). 

Finland has had a multitude of health-related policies in recent years from the Health for 

all Program in 1986 to Socially Sustainable Finland 2020 (Ministry of Social Affairs 

and Health, 1987, 2011). Mikkonen (2012) summarises the recent history of Finnish 

health policies, all of which have heavy emphasis on social equity and reducing 

inequality.  

 

Reducing inequalities associated with SES has been a long term goal and remained one 

of the key objectives in the majority of policies made in recent years. Policies have been 

successful in improving the overall health of the Finnish population, however, despite 

such focus on the reduction of health inequality differences between SES groups, 

inequalities have remained stable or even increased (Koskinen et al., 2009; Mackenbach 

et al., 2008; Palosuo et al., 2009; Rahkonen et al., 2009; Tarkiainen et al., 2011). The 

great differences in health between SES groups, despite small educational and income 

differences, may indicate that policy implication has lacked efficiency and political 

decisions have not been on the same line as policy programme goals. It has also been 
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suggested that the aim to reduce inequalities in health has been of lower priority than 

other policy objectives (Mikkonen, 2012). 

 

2.1.5. The Public health significance of socioeconomic status 

 

SES is a crucial determinant of health: SES is associated with a great proportion of the 

total population disease burden (Goodman, Slap, & Huang, 2003). Systematic health 

differences exist between SES groups; a socioeconomic gradient persists whereby the 

most disadvantaged exhibit the worst health. Low SES impacts negatively on health and 

wellbeing from the onset of life and throughout life (Donkin, Roberts, Tedstone, & 

Marmot, 2014). Furthermore, whereas overall health is improving, differences between 

socioeconomic groups are widening (UN, 2016a). This subject is of such importance 

that it has been addressed in the United Nation’s Sustainable Development Agenda 

which set a goal to reduce inequalities within and between nations in order to end 

poverty and ensure prosperity for all (UN, 2016b). It is of public health interest to 

reduce inequalities in SES throughout the different stages of a person’s lifespan in order 

to positively impact health and wellbeing and thus reduce disease burden.  

 

2.1.6. Reducing the gap between socioeconomic statuses 

 

Reducing differences in health outcomes between SES groups requires many 

determinants of health to be addressed in a sophisticated manner. The ultimate goal is to 

flatten the gradient between SES and health outcomes by improving the average health 

of lower SES groups. This can be achieved by tackling inequalities both indirectly and 

directly (Donkin et al., 2014). Indirect methods should minimise the prevalence and 

impact of negative characteristics associated with low SES, such as pregnancy related 

health issues and improving breast feeding rates to supporting parents to provide 

healthy diets and encouraging the use of high-quality preschools. Direct methods should 

improve education, income and social status through direct investment. It is the duty of 

Governments and local governing bodies to prioritise reducing inequalities in health 

through converging and efficient policies (Donkin et al., 2014; Mikkonen, 2012, 2013). 

One area of policy development to reduce the gap between SES groups is overweight; 

this has been identified as one of the key areas to address in order to reduce some of the 

negative impacts of low SES (Donkin et al., 2014). 
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2.2. Child overweight  

 

2.2.1. Definition of child overweight 

 

Overweight and obesity are defined as “abnormal or excessive fat accumulation that 

may impair health” (WHO, 2016b). Definitions specifically for overweight and obesity 

have varied over time and between studies (Hubbard, 2000). It is generally viewed that 

overweight indicates weighing more than is optimally healthy, whereas obesity is a 

medical condition whereby there is an accumulation of excessive adiposity that has 

negative effects on health. For practical reasons, the definition of overweight is based 

on anthropometry. It is important to define overweight in order to be able to predict 

health risks and make population comparisons (Lobstein et al., 2004). This thesis refers 

to both overweight and obesity as overweight. 

 

2.2.2. Measurements of child overweight 

 

Overweight can be measured using many different methodologies. Numerous precise 

measures of adiposity have been devised to measure overweight which specifically 

measure adiposity and muscle mass (Lobstein et al., 2004). These techniques however 

are beyond the scope of population based surveys. Due to simplicity, convenience and 

ease of measurement, BMI and waist circumference are the most widely used methods 

in clinical and population studies to measure overweight, providing a highly valuable 

population-level measurement of weight status (Lobstein et al., 2004; WHO, 2016b).  

 

BMI simply measures weight-for-height (weight divided by height squared [kg/m²]). 

For adults, a BMI of ≥30 indicates obesity, ≥25 overweight and <18 underweight 

(WHO, 2017b). Multitudinous measures and references have been created and used to 

define overweight over time and the application of which has varied considerably (Cole, 

Bellizzi, Flegal, & Dietz, 2000; Lobstein et al., 2004; Wang & Lim, 2012). Cut-off 

points for adults are based on increasing risk of disease; however, this is not the case for 

children. Furthermore, for children, the issue becomes more complicated as it is 

important to take into consideration age and gender, to account for the typical rises and 

falls in BMI that occur during childhood (Lobstein et al., 2004). The need for such 

considerations has had profound effects on prevalence estimates between time periods, 
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populations and studies, proving comparisons between different countries and studies 

challenging (Wang & Lim, 2012). 

 

There have been a number of attempts to design a universal system of measuring child 

BMI to facilitate international comparisons, these include: the International Obesity 

Task Force (IOTF) BMI cut-offs, the 2006 WHO growth standards for preschool 

children (0-5 years) and the 2007 WHO growth reference for school-age children and 

adolescents (5-19 years) (Wang & Lim, 2012). This thesis uses the child weight 

categories devised by Cole and Lobstein (2012). They created age and gender adjusted 

BMI categories based on the IOTF BMI cut-offs which have been widely used to asses 

child BMI. These categories are beneficial for many reasons, including: the weight 

categories of all children 2-18 years can be calculated using the same system; they are 

an international reference that can be used to compare world-wide populations (however 

it may not adequately represent developing populations); and, although cut-offs are not 

based on disease risk, if a child continues on that growth curve the cut-offs represent 

adult BMI categories (Cole, & Lobstein, 2012; Wang, & Lim, 2012). It is important to 

note that such BMI references, however valuable for shedding light on the prevalence of 

overweight, are only estimates. There are no absolute cut-off points for labelling child 

overweight: cut-offs are arbitrary for categorising weight status (Lobstein et al., 2004; 

WHO, 2016a). Notably, many researchers claim that BMI is a good measure of 

adiposity in children (Cole et al., 2000; Kuczmarski et al., 2000; Wang & Lim, 2012). 

Yet, others are of the opinion that BMI is only a rough measurement of weight status; it 

does not identify children with greater adiposity and highlight these children at greater 

risk of health complications. Additionally, cut-offs may not be universally applicable 

and research on adults has found differences in adiposity between ethnicities (Yajnik, 

2002). Waist circumference is seen as a better measure of adiposity by some.  

  

Measuring waist circumference is seen as advantageous as it does indicate central 

adiposity and identify relative fatness in children (Lobstein et al., 2004), but, it is 

important to acknowledge the influence of growth on children when using waist 

circumference to measure central adiposity (Brambilla et al., 2006). Waist 

circumference is calculated by measuring the minimum circumference between the 

lower margin of the last palpable rib and the iliac crest (WHO, 2017). There are a 

number of ways to use waist circumference including calculating waist-to-height ratio 
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and waist-to-hip ratio.  Measuring waist circumference is beneficial due to its ease of 

use and validity, as well as its strong correlation to adverse adiposity and 

hyperinsulinaemia in children (Freedman, Serdula, Srinivasan, & Berenson, 1999) and 

risk of cardiovascular disease in adults (Ross, Fortier, & Hudson, 1996). However, 

waist circumference is highly age dependent and few studies have investigated the 

relationship between central adiposity and metabolic disturbances in children (Lobstein 

et al., 2004). Furthermore, accepted cut-offs for the classification of overweight do not 

exist for children. It is thus recommended that waist circumference measurements are 

used in addition to BMI measurements in children (Kolle, Steene-Johannessen, Holme, 

Andersen, & Anderssen, 2009). 

 

2.2.3. Prevalence trends of child overweight 

  

The following data uses the international age and gender adjusted IOTF cut-off points. 

In the WHO European region, 20-30% of children (3-17 years) were estimated to be 

overweight between 2003-2008 (Wang & Lim, 2012). Separating overweight and 

obesity, approximately 20% of children were overweight and 5% obese. Underweight is 

rarely prevalent in Europe (Wijnhoven et al., 2013). In Finland, the latest data from 

2014-2015 indicates that 23% of girls and 24% of boys are overweight (2-16 years) 

(Mäki et al., 2017). Separating overweight and obesity, 19% of girls and boys are 

overweight and 4% of girls and 5% of boys obese. Intercountry comparable prevalence 

figures for children under 9 years do not exist in Finland (WHO, 2013), however 

numerous studies describe prevalence rates. In the Finnish city of Seinäjoki, local data 

found 20% of 5 year olds were overweight in 2009 (United Nations Regional 

Information Centre [UNRIC], 2015), another study on 5 year olds from Tampere and 3 

rural municipalities found 13.8% were overweight in 2006, 17.7% of girls and 9.8% of 

boys (Vuorela, Saha, & Salo, 2009), whilst another study on 5 year olds from different 

areas of Finland found 14.7% were overweight in 2007-2008, 19.1% of girls and 10.3% 

of boys (Mäki et al., 2010). Another study, on 3-8 year olds conducted across Finland 

between 2007-2009 found the prevalence of overweight to be 17% for girls and 13% for 

boys (Parikka et al., 2015). This study also researched older children (11-16 years) and 

found the prevalence of overweight to be 20% for girls and 24% for boys. Intercountry 

comparable prevalence figures do exist for 10-19 year olds. The Health Behaviour in 

School-aged Children survey (2009/2010) found up to 17% of 11 year olds girls and 
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29% of 11 year olds boys were overweight (Currie et al., 2012). For 13 year olds, 17% 

of girls and 25% of boys were overweight and for 15 year olds, 12% of girls and 20% of 

boys.  

 

The prevalence rates show a mixture of trends between ages and genders. Finnish data 

on younger children, albeit not comparable, show similar trends and consistency in the 

prevalence of overweight being higher in girls than boys whereas the comparable data 

on older children reveals consistently higher prevalence rates in boys than girls. Other 

European studies have found differences between overweight and gender (Ahrens et al., 

2014; Currie et al., 2012; Lobstein et al., 2004; OECD, 2014; Parikka et al., 2015; 

Wijnhoven et al., 2013) whereas others have found little variation (Cattaneo et al., 2010; 

Lissner et al., 2016). In a review of existing data on preschool children in the European 

Union, Cattaneo et al. (2010) found generally overweight was higher in girls than boy 

when using the IOTF criteria, however, they claim that the IOTF reference and cut-offs 

are gender biased as use of the WHO standard with cut-offs removed gender 

differences. This implies caution is required when analysing gender differences from 

data using the IOTF reference.  

 

Overweight prevalence over the last few decades is also somewhat disputed. The WHO 

state that in Europe overweight prevalence among infants and children has been steadily 

rising between 1990 and 2008 (WHO, 2017d). On the contrary, Olds et al. (2011) 

argues that there has been widespread belief that the prevalence of child overweight (2-

19 years) has been rapidly increasing, yet evidence indicates that overweight prevalence 

has slowed appreciably or even plateaud, albeit at different rates in different countries. 

Detailed analysis on country, geographical region, age and gender platforms are 

fundamental to deciphering the trends of child overweight (OECD, 2014; Wang & Lim, 

2012).  To demonstrate this, the Organisation for Economic Co-operation and 

Development found virtually stable trends in child overweight from 2004 to 2014 

(OECD, 2014), yet less detailed analysis covering less countries found overweight has 

been steadily increasing since 2000 in 15 year olds (OECD, 2013). In Finland, evidence 

also implies adolescent overweight has increased, however reported data only spans 

from the 1970s to the mid 2000s. One adolescent study conducted between1979-2005 

found a 1.5 to 4 fold increase in overweight prevalence (Kautiainen et al., 2009) and 

another conducted between 1974-2001 also found overweight prevalence to have 
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increased, more so in boys than girls (Vuorela, Saha, & Salo, 2011). Contrastingly, a 

more recent Danish study found the prevalence of overweight in adolescents plateaued 

or even declined between 2002 and 2010 (Schmidt Morgen et al., 2013).   

 

Despite potentially contrasting evidence in overweight prevalence trends amongst 

adolescents, trends seem to be more consistent in younger children. No significant 

changes in overweight prevalence were found for 7-12 year olds in the Nordic countries 

between 2011 and 2014 (Stockmarr et al., 2016). Additionally, Catteneo et al. (2010) 

found no obvious trend of an increase in overweight prevalence in the 20-30 years 

preceding their review of existing data on preschool children from European Union 

countries.  This trend has also been visible specifically in Finland whereby no changes 

in the prevalence of overweight in 5 year olds were found between 1974-2001 (Vuorela 

et al., 2011). This study also found overweight prevalence was significantly decreasing 

in 2 year old children.  Other studies also indicate signs of declining overweight 

prevalence (Keane, Kearney, Perry, Kelleher, & Harrington, 2014; Schmidt Morgen et 

al., 2013). The indication of stabilising or even declining overweight prevalence is 

optimistic however there is no denying that the level of the current plateau is 

exceptionally high and continuously needs addressing (Keane et al., 2014). 

Furthermore, a Norwegian study discovered rapid increase in waist circumference and 

skinfold thickness indicating increased adiposity despite no increase measured by BMI 

(Kolle et al., 2009). This evidence highlights that perhaps even in the eventuality of 

overweight no longer increasing, children’s body fat composition may still be rising, 

impacting negatively on health.  

 

2.2.4. The causes of child overweight 

 

A multitude of factors involving biology, behaviours and the environment are 

associated with causing overweight (Figure 2). Generally, overweight occurs as a result 

of an imbalance between energy intake and energy expenditure (Neupane, Prakash, & 

Doku, 2016; Wijnhoven, van Raaij, & Breda, 2014). This imbalance can occur as a 

result of unhealthy diet, insufficient physical activity and excessive sedentary 

behaviours. The strongest risk factor is often viewed as parental overweight (Bammann 

et al., 2014; Parikka et al., 2015), especially overweight during pregnancy (Barker, 

2007; Snethen, Hewitt, & Goretzke, 2007).  A Finnish study found that having just one 
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overweight parent increased the risk of a child being overweight (Parikka et al., 2015). 

It is proposed that overweight can be passed on from one generation to another as a 

consequence of biological and behavioural risk factors such as epigenetic processes and 

energy balance-related behaviours, which in turn are influenced by environmental risk 

factors such as exposure to obesogenic environments (WHO, 2016a).  

 

Figure 2. A summary of the causes of child overweight: biological, behaviour, environmental 

and other factors. (Lissner et al., 2016; Malik, Willett, & Hu, 2013; WHO 2016a.) 

 

The WHO describes the role of biological factors on overweight through two general 

development pathways: the “mismatch” pathway and the developmental pathway 

(WHO, 2016a). The “mismatch” pathway results from varying degrees of malnutrition 

during gestation and early childhood causing long-term epigenetic effects that put 

children at greater risk of overweight (Barker, 2007; Hanson & Gluckman, 2014). The 

developmental pathway is characterised by maternal overweight or diabetes during 

pregnancy predisposing children to increased adiposity and possibly giving rise to 

epigenetic processes (WHO, 2016a). Other biological influences include inappropriate 

infant feeding which has essentially been made possible due to the evolutionary novelty 

of baby formulas (Hanson & Gluckman, 2014; WHO, 2016a). The use of baby formula 

is commonly believed to cause rapid infant growth which is associated with child 

overweight (Armitage, Taylor, & Poston, 2005; Gillman et al., 2001). However, the 

explanation for these trends are controversial (Baker, Michaelsen, Sorensen, & 

Rasmussen 2007; Hilson, Rasmussen, & Kjolhede, 2004, 2006; Karaolis-Danckert, 
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Gunther, Kroke, Hornberg, & Buyken, 2007). All these examples of biological risk 

factors for child overweight are determined largely by parental behaviours. 

 

Behaviours influencing overweight include energy balance-related behaviours such as 

physical activity, sedentary behaviours and diet. Parental behaviours are an important 

risk factor to child overweight as overweight parents teach their children unhealthy 

behaviours (Vos, & Welsh, 2010). A minority of European children meet recommended 

physical activity guidelines (Currie et al., 2012; Verloigne et al., 2012) whereas 

sedentary behaviours are highly prevalent with some children spending up to 9 hours of 

awake time sitting (Salmon, Tremblay, Marshall, & Hume, 2011; Tremblay et al., 

2011). Additionally, some families tend to have nutrient-poor, ultra-processed and 

energy-dense foods to provide cheap and convenient diets (WHO, 2016a). Numerous 

studies report associations between child overweight and physical activity (Collings et 

al., 2013; te Velde et al., 2012; Trost, Sirard, Dowda, Pfeiffer, & Pate, 2003), excessive 

screen time (Hancox & Poulton, 2006; Hardy, King, Hector, & Lloyd 2012; Saelens et 

al., 2002; te Velde et al., 2012; van Stralen et al., 2012) and high consumption of 

nutrient-poor energy dense foods (Hardy et al., 2012; Johnson, Mander, Jones, Emmett, 

& Jebb 2008).These behaviours are all partial to the environment one is exposed to. 

 

Environmental factors play an abundant role in shaping weight status and influence both 

biological and behavioural factors. Overweight can occur as a result of exposure to an 

obesogenic environment combined with inadequate biological and behavioural 

responses to that environment (WHO, 2016a). This exposure to obesogenic 

environments can encourage overweight by promoting energy imbalance, as a result of 

the availability and affordability of specific food types, as well as increasing sedentary 

behaviours and reduced physical activity. Worryingly, these behaviours and the 

consequential overweight seem to be a social norm in many settings which furthermore 

contributes to the perpetuation of the obesogenic environment. Children often face 

unhealthy diets and poor physical activity behaviours as a consequence of a number of 

factors including political and commercial factors, the built environment, family 

environment and social norms (WHO, 2016a).  

 

Other causes of overweight are related to geographical location, economics, 

urbanisation and globalisation. Malik, Willett and Hu (2013) summarised that 
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overweight has been largely driven by rapid urbanisation, economic growth and global 

trade liberalisation which have led to changes in diets, lifestyles and living 

environments in ways that promote positive energy balance. Economic development 

and recession have also been hypothesised as reasons for high overweight prevalence 

(Lissner et al., 2016; Lobstein et al., 2004). It is interesting to study recent increases in 

overweight in developing countries where nutritional transitions are commonly 

occurring, these are typically characterised by increased consumption of added sugar, 

fat, protein and refined grains (Lobstein et al., 2004). Another factor to take into 

consideration when discussing the cause of overweight is gender. Evidence implies that 

gender is an important factor when determining the effect of weight on health. Many 

studies have found gender-specific risk factors to be associated with overweight 

(Cardon et al., 2016; Danielzik, Czerwinski-Mast, Langnäse, Dilba, & Müller, 2004) as 

well as differences between genders in the rate at which overweight occurs (Lagström et 

al., 2008). Overweight can occur at any given time in one’s lifetime and can even be 

influenced before the beginning of life as a result of biological and behavioural 

responses to the obesogenic environment. Many children are on the pathway to 

overweight before they are born. Responses to biological, behavioural and 

environmental exposures vary between individuals and are strongly influenced by life-

course or developmental factors including SES. 

 

2.2.5. The public health significance of child overweight 

 

Overweight is a global public health concern as it is the fifth leading cause of mortality 

globally (Neupane et al., 2016). The prevalence of overweight is also of great public 

health concern specifically in Europe as the majority of the population are overweight in 

many countries (OECD, 2014). One estimate indicates that, without effective policy 

intervention, child overweight and its associated comorbidities will increase, adding 

tremendous pressure to already burdened public health systems (Lobstein & Jackson-

Leach, 2016). It is crucial to tackle overweight in children as a child’s weight status is 

likely to remain with them throughout their life (Fuentes et al., 2003; Goran, Gower, 

Treuth, & Nagy, 1998; Singh, Mulder, Twisk, Mechelen, & Chinapaw, 2008). 

Furthermore, even though improving BMI in adulthood has been shown to be beneficial 

(Juonala et al., 2006), child overweight leaves a permanent imprint on adult health 

(Kelsey, Zaepfel, Bjornstad, & Nadeau, 2014; WHO, 2016a). Whether or not the rate of 
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overweight is increasing, plateauing or declining, there is no argument that overweight 

prevalence is alarmingly high and poses an urgent and serious challenge (WHO, 2016a). 

Some of the challenges of child overweight are evident from the numerous immediate, 

intermediate and long-term health consequences presented in Figure 3. The burdens of 

these ailments have huge losses to society and costs to healthcare systems underscoring 

the public health significance and importance of implementing prevention strategies 

urgently (Lobstein et al., 2004). The overweight epidemic is viewed in such high regard 

that tackling it is one of the core priorities of the 2015 United Nations’ Sustainable 

Development Goals as the prevention of overweight is crucial to the control of non-

communicable diseases.  

 

Figure 3. The immediate, intermediate and long-term health outcomes associated with child 

overweight. (Dietz, 1998; Lobstein et al., 2004; Lobstein & Jackson-Leach, 2016; Neupane et 

al., 2016; Wang & Lim, 2012; WHO, 2016a; Wijnhoven et al., 2014.)  
 

 

2.2.6. Reducing child overweight 

 

Evidence emphasises the importance of promoting healthy behaviours for both mothers 

and fathers before parenthood, throughout pregnancy and promoting healthy behaviours 
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throughout a child’s life in order to reduce child overweight (WHO, 2016a). During 

childhood, it is essential to tackle overweight at an early age as this is when unhealthy 

behaviours develop, which determine a child’s weight status, and once behaviours are 

established and a weight status achieved they are difficult to change (Birch & Fisher, 

1998; Craigie, Lake, Kelly, Adamson, & Mathers, 2011). Despite this, evidence based 

prevention programmes on preschool-aged children are only beginning to emerge and 

greater information to improve prevention programme development is needed (Wang & 

Lim, 2012). Policies and prevention strategies across multiple levels are required in 

order to have measurable effect in reducing child overweight (Malek, Willett, & Hu, 

2013). Changes should include high-level global policies and coordinated efforts from 

governments, organisations, communities and individuals to positively change health 

behaviours. It is the responsibility of Governments to provide public health guidance, 

education and regulatory frameworks to tackle environmental and developmental risks 

to support communities to change their health behaviours. Yet, it is also individuals’ 

responsibility to encourage and live healthier lives to reduce child overweight. Evidence 

proves the utmost importance of a multidisciplinary approach to reducing child 

overweight.  

 

 

2.3. Socioeconomic status and child overweight 

 

2.3.1. Socioeconomic status and child overweight trends 

 

Historically, overweight was associated with high SES and underweight with low SES. 

In developed nations, an inverse trend of socioeconomic gradient and child obesity 

began to be reported in the early 1970s (Stunkard, d'Aquili, Fox, & Filion, 1972). 

Recent reviews found predominantly inverse associations between SES and overweight 

with positive associations no longer existing (Barriuso et al., 2015; Shrewsbury & 

Wardle, 2008). Donkin et al. (2014) state that statistics are clear and undisputed in 

showing that the lower a family’s SES, the greater the likelihood of child overweight. 

Numerous other sources also report that the risk of child overweight and high waist 

circumference is greatest in low SES groups in high-income countries/Europe (Ahrens 

et al., 2014; Hardy, Mihrshahi, Gale, Drayton, Bauman, & Mitchell, 2017; Ruiz et al., 

2016; WHO, 2016a). Nevertheless, other research has found contradictions to this trend. 
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Lissner et al. (2016)’s results highlight the need to look at a country specific level in 

Europe as they found disparities in the direction of the SES gradient dependent on 

whether the country was in Western or Eastern Europe. Other findings show that the 

association between SES and child overweight varies by age, gender, ethnicity, 

rural/urban location, neighbourhood SES and country, with some population subgroups 

at particular risk of becoming overweight (Burgi, Tomatis, Murer, & de Bruin, 2016; 

Due et al., 2009; Roblin, 2013; Schaefer, Mattingly, & Johnson, 2016; Taveras, 

Gillman, Kleinman, Rich-Edwards, & Rifas-Shiman, 2010; Ueda et al., 2015; Wang & 

Lim, 2012). Some of these findings are however inconsistent, such as the trend between 

SES and overweight for genders (Lissner et al., 2016; Ruiz et al., 2016; Shrewsbury & 

Wardle, 2008). Furthermore, the stability of SES inequalities is also debated with some 

studies reporting widening social disparities in child overweight and others finding a 

lack of social gradient, non-significant disparities, or significant disparities in only one 

sub-group (Knai, Lobstein, Darmon, Rutter, & McKee, 2012).  It appears that in 

general, a predominantly inverse association between SES and overweight exists 

however with closer inspection the association between SES and overweight is more 

complex and dependent on numerous factors.  

 

In Finland, it appears that a predominantly inverse association exists between SES and 

child overweight, similar to the majority of Europe (Magnusson et al., 2014; Stockmarr 

et al., 2016), with parental education being a strong determinant of child overweight 

(Fuentes et al., 2003; Parikka et al., 2015). Nevertheless, research on SES and child 

overweight in Finland has revealed some heterogeneous findings. In Parikka et al.’s 

study on younger (3-8 years) and older (11-16 years) Finnish boys and girls, SES trends 

varied greatly between genders and age groups, for example, maternal and paternal 

education had both direct and indirect inverse associations with overweight (mediated 

by parent BMI) in young boys, but no associations were found for young girls. 

Furthermore, a European and North American comparative study on adolescents found 

that in Finland (as well as Lithuania, Poland and Macedonia), girls from lower SES 

families had increased likelihood of overweight whilst the opposite was found for boys 

(Due et al., 2009). This study found large international variations in the magnitude and 

direction of the effects of SES on overweight. Most European countries (87.5%) had an 

inverse gradient for both boys and girls but a few positive gradients were found 

(Croatia, Latvia and Estonia). Finally, in regard to the direction of the trend of SES and 
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child overweight over the past decades, a study conducted on adolescents during 1979-

2005, which reports an inverse association, found no differences in trends over this time 

(Kautiainen et al., 2009). The evidence suggests that generally the trend of SES on 

overweight is similar in Finland to the majority of Europe and gender is an important 

factor to consider; however, the reasons underpinning this association are not clear-cut. 

 

2.3.2. The role of socioeconomic status on child overweight 

 

SES can impact child overweight through a number of avenues in a highly intricate 

manner with many factors playing a role. Parental education, income and employment 

are key determinants and measures of SES that influence both directly and indirectly the 

role SES has on child overweight. It may be that through low education and/or low 

income, parents do not know and/or are unable to ensure healthy diets for their children 

(Darmon & Drewnowski, 2008), or that healthy living is considered a low priority 

(Stamatakis, Wardle, & Cole, 2010). These circumstances and attitudes can cause 

inequalities which can lead to overweight, the effect of which is evident from 

preconception, gestation through to childhood (Figure 4). 

 

The risk of child overweight is increased preconception and during gestation by parental 

overweight and nutrition which are associated with low SES. During infancy, low SES 

can impact child overweight through negative feeding practices which are linked to 

increased risk of child overweight (Arenz, Ruckerl, Koletzko, & von Kries, 2004; 

Dubois & Girard, 2003; Gutman et al., 2009; Owen, Martin, Whincup, Smith, & Cook, 

2005). In childhood, low SES can continue to influence child overweight through diet, 

physical activity and sedentary behaviours.  

 

The role of SES on diet, leading to child overweight is quite clear, however, despite 

clear correlational evidence, little is known regarding how SES influences daily patterns 

of physical activity and sedentary behaviours in children (Ferreira et al., 2007; 

Gustafson & Rhodes, 2006; Pulsford et al., 2013). It is unclear what kind of energy 

balance-related behaviour patterns exist in childhood and whether different children of 

different SES groups use spaces differently to be physically active or sedentary. 

Additionally, Drenowatz et al. (2010) found being overweight influenced physical 

activity levels and low SES children are more likely to be overweight. Are low SES 



 

 

22 

 

children less physically active and therefore more overweight, or rather, are low SES 

children less physically active because they are more likely to be overweight? 

 

Research has only somewhat described the role of SES on child overweight in Finland; 

research was only found on adolescents and the findings are ambiguous. One study 

found SES plays a major role in influencing children’s diet and consequential weight 

status (Roos, Karvonen, & Rahkonen, 2004). Contrary to this, Kautiainen et al. (2009) 

concluded that the factors underlying overweight may affect the entire population.  

 

 

Figure 4. SES related risks which increase the likelihood of child overweight: stages of 

childhood. Abbreviation: SES, socioeconomic status. 
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2.3.3. The Public health significance of socioeconomic status and child 

overweight 

 

The inverse relationship between SES and overweight has long been recognised as a 

major public health challenge (Ball & Crawford, 2005). Furthermore, where stabilising 

trends in overweight have been reported, low SES children have not benefitted 

(Stamatakis et al., 2010), rather, overweight may have even been increasing in low SES 

children (OECD, 2014). Low SES has been found to be one of the strongest 

independent risk factors of overweight in children (Danielzik et al., 2004) and 

overweight has been identified as one of the key areas to address in reducing the 

negative impacts of low SES (Donkin et al., 2014). A continuous cycle of low SES and 

overweight persists through generations (WHO, 2016a): children who are overweight 

are likely to become overweight adults (Fuentes et al., 2003; Goran et al., 1998; Singh 

et al., 2008) and overweight parents are more likely to have overweight children 

(Bammann et al., 2014; Parikka et al., 2015). In spite of this, there is a gaping lack of 

knowledge and comparable evidence on SES inequalities and overweight risk in young 

children, evidence which could be used to break this cycle in Finland and across Europe 

(Cattaneo et al., 2010; Pillas et al., 2014). It is of vital importance to tackle this public 

health concern and the burden of child overweight through reducing inequalities in SES. 

Furthermore, it is central to further develop understanding into the relationship between 

SES and overweight in young children to reduce the impact of SES on overweight.  

 

2.3.4. Reducing the impact of socioeconomic status on child overweight 

 

Efforts to reduce overweight need to deal with the negative impacts of low SES. Lack 

of, or poor access to quality education and healthcare and insufficient incomes must be 

addressed. Education improves knowledge and can change overweight-related 

behaviours, as well as increase the likelihood of higher income and better employment 

(Donkin et al., 2014). Whilst insufficient income limits the means for families to pay for 

better lifestyles and can lead to stress, which may impact negatively on positive 

parenting and health behaviours, further limiting healthy child development and 

impacting child overweight (Donkin et al., 2014). Policy makers should attempt to 

mitigate against the negative effects of low SES on weight status by being attentive to 

the effects of SES and providing help to the needy and ensuring equitable quality 
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education and a sufficient minimum income for healthy living. On a closing note, 

successful interventions to improve children’s outcomes and reduce inequalities are able 

to alleviate against the impact of SES on child overweight (Donkin et al., 2014). 

 

 

2.4. Research aims 

 

This thesis investigates the relationship between SES and overweight/waist 

circumference in 3-6 year old Finnish preschool children to determine whether any 

associations exist. The research questions are:  

(i) How is SES associated with overweight and waist circumference? 

(ii) How is the association between SES and overweight/waist circumference 

moderated by gender? 

This thesis is conducted under the DAGIS project which was founded to reduce SES 

inequalities in preschool children’s energy balance-related behaviours and to promote 

healthier lifestyles in Finnish preschool children (Määttä et al., 2015).  
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ABSTRACT 

 

Background: A predominantly inverse association between socioeconomic status 

(SES) and child overweight exists in Europe. In Finland, little is known regarding the 

socioeconomic gradient of overweight in young children, or the role of gender in this 

association as overweight prevalence has not been nationally monitored.  

Aim: To examine the association between SES, overweight and waist circumference in 

Finnish preschool children (3-6 years) and explore the role of gender. 

 Methods: This study is conducted under the Increased Health and Wellbeing in 

Preschool (DAGIS) project. As part of a cross-sectional study conducted in 2015/2016, 

anthropometric measurements were taken from 811 preschool children and the SES of 

these children measured through parent questionnaires. Overweight was calculated 

according to Cole and Lobstein’s BMI child cut-offs and waist circumference measured. 

SES was measured through a variety of educational and income variables, including 

combined SES which comprises of education and income measures. Logistic regression 

and analysis of covariance were used in the analyses to study differences in overweight 

(including obesity) and waist circumference between SES groups. 

Results: The prevalence of overweight (including obesity) was 12%, 12.9% for girls 

and 11.1% for boys. Middle highest education was associated with decreased odds of 

overweight for children when parent BMI was adjusted for (OR=0.5, 95% CI=0.3-0.9). 

Furthermore, differences were found between girls and boys: for girls and overweight, 

low household relative net income was associated with lower odds of overweight when 

parent BMI was adjusted for (OR=0.3, 95% CI=0.1-0.8); and for boys and overweight, 

middle household relative net income was associated with higher odds of overweight, 

however, this association was only significant in the crude and adjusted models. 

Additionally, overall associations were found when parent BMI was adjusted for 

between waist circumference and combined SES for girls (F(2,3)=5.7, P=0.004), and 

waist circumference and household relative net income and combined SES for boys 

(F(2,3)=5.0, P=0.005; F(2,3)=P=0.015, respectively).  

Conclusions: The prevalence of overweight was found to be low compared to other 

European countries. Furthermore, contrary to predominant findings from other Western 

European countries, no inverse associations were found between SES and child 
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overweight in this study. Rather, varying associations between some SES indicators and 

overweight/waist circumference were found and they differed between girls and boys. 

Keywords: Socioeconomic status, child overweight, waist circumference, preschool 

children, gender, Finland 

 

 

INTRODUCTION 

 

A predominantly inverse association persists between socioeconomic status (SES) and 

child overweight with positive relationships having almost disappeared.1 This inverse 

relationship between SES and overweight has long been recognised as a major public 

health challenge.2 SES influences child overweight, which has numerous immediate, 

intermediate and long-term physical and psychological health consequences that can 

lead to a perpetual cycle of inequality.3-4 There are multitudinous pathways through 

which SES can impact child overweight; therefore, it is vital to closer inspect the 

association between SES and overweight on country and population levels.5  

 

In general, the association between SES on overweight in Finland appears to be similar 

to the majority of Europe: an inverse relationship.6-7 Nevertheless, some research on 

SES and child overweight in Finland has also revealed heterogeneous findings.8-9 

Disparities have also been found, in both Finnish and European-based studies alike, on 

the association of SES on overweight between genders. Some studies have found 

differences between girls and boys in the association of SES on overweight1,5-6 and 

others have found no differences.1,7,10 One of the few studies to describe such trends in 

younger Finnish children (3-8 years) found SES was not associated with overweight in 

girls, however in boys, parental education was inversely associated with overweight.8 It 

may be the case that gender plays an important role in the pattern and susceptibility to 

certain environmental and social conditions, and therefore, is an important factor to 

consider when measuring SES associations. 

Finland has one of the most educated populations11 and some of the smallest income 

differences12 in Europe. Consequently, Finland is an interesting population to study the 

association between SES and overweight/waist circumference and the role of gender on 

these associations. Despite this, knowledge and comparable evidence on SES 
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inequalities and the risk of overweight in young children is lacking in Finland.13-14 In 

Finland this is especially the case because overweight prevalence for young children is 

not monitored in population based studies;15 therefore, little is known regarding the 

socioeconomic gradient of overweight in young children. Also, little is known regarding 

the mechanisms of gender on the association between SES and child overweight/waist 

circumference, as gender has often been overlooked in past research.16 This present 

study serves to examine the relationship between SES and child overweight/waist 

circumference in Finnish preschool children (3-6 years) and investigate how these 

associations are moderated by gender. This study is conducted under the Increased 

Health and Wellbeing in Preschool (DAGIS) project, a Finnish project which aims to 

reduce SES inequalities in preschool children’s energy balance-related behaviours 

(physical activity, sedentary behaviours, dietary behaviours and sleep patterns) and 

promote healthier lifestyles in Finnish preschool children.17  

 

 

METHODS 

 

DAGIS project 

DAGIS is a two-phase project spanning from 2014 to 2019.  DAGIS aims to reduce 

socioeconomic inequalities in energy balance-related behaviours and promote healthy 

lifestyles in preschool children in Finland. A complete description of the project 

protocol may be found elsewhere.17 During the academic year 2015/2016 DAGIS 

conducted the first phase of its project, a cross-sectional study. In the cross-sectional 

study, SES data was collected through parent questionnaires and anthropometric 

measurements were taken from preschool children. DAGIS has been conducted 

according to ethical guidelines: ethical approval for the cross-sectional survey was 

granted by the University of Helsinki Review Board in the humanities and social and 

behavioural sciences. All parents of participating children signed an informed consent 

form. 

 

Participants  

A random sample of municipal (public) preschools was selected from eight 

municipalities: five in Southern Finland and three in Western Finland. Data were 

collected from 66 preschools and 864 children participated. Participation rates were 
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56% and 27% for preschools and children respectively. Anthropometric data were 

collected from 811 participants. The targeted age group was children 3-6 years old. 

Sampling methods are described in the study protocol.17 

 

Socioeconomic variables 

Data were collected on SES and confounding variables using a consent form and 

guardian’s questionnaire. 892 consent forms and 809 guardian’s questionnaires were 

received. Only data on children with anthropometric measurements were used in these 

analyses. Seven variables reflecting SES were originally selected for analyses: mother 

and father’s education, the highest education in the family, household relative net 

income, combined SES, and mother and father’s employment status. Education was 

asked using six answer options: comprehensive, vocational school, high school, 

bachelor’s degree/college, master’s degree, and licentiate/doctor. This variable was later 

re-categorised into three groups: low (comprehensive, vocational school, high school), 

middle (bachelor’s degree/college), and high (master’s degree, licentiate/doctor). The 

highest education in the family variable was created from the above question. The 

highest education held between a child’s mother and father was recorded for this 

variable. Monthly household net income was asked using 11 answer options: A. Less 

than 500 euros, B 500-999 euros, C. 1000-1499 euros, D. 1500-1999 euros, E. 2000-

2499 euros, F. 2500-2999 euros, G. 3000-4999 euros, H. 5000-7499 euros, I. 7500-

10000 euros J. Over 10000 euros, and K. I prefer not to answer the question. This 

variable was later converted into percentile groups of household relative net income in 

tertiles (low, middle, high). Household relative net income adjusts the family’s monthly 

net income by the number of adults and children in the household. For example, for a 

monthly household net income of 4000 euros, monthly household relative income 

would be 2500 euros for a family of 1 adult and 2 children compared to 1905 euros for a 

family of 2 adults and 2 children. A combined SES variable was created from the above 

the highest education in the family and household relative net income variables. Three 

groups were created: both low (low highest education in the family and low household 

relative income), all other (all other combinations of the highest education in the family 

and household relative net income e.g. high highest education in the family and low 

household relative net income), and both high (high highest education in the family and 

high household relative net income). Employment was also asked using seven answer 

options: full-time employment, part-time employment, unemployed, student, parental 
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leave, long-term sick, retired, and otherwise out of employment. This variable was later 

re-categorised into two groups: full-time employment and not in full-time employment 

(part-time employment, unemployed, student, parental leave, long-term sick, retired, 

and otherwise out of employment). Employment was eliminated as a SES variable in 

this study due to small group sizes: 92.4% of fathers were employed full time. 

 

Anthropometry 

Weight, height and waist circumference were measured by trained researchers. Children 

removed their shoes and all heavy clothing. Clothes the child wore during the weight 

measurement were recorded and the child’s weight later deducted accordingly, this 

created a corrected weight variable. Body weight was measured to the nearest 0.01kg 

with CAS portable bench scales (CAS PB-100/200). Body height was measured to the 

nearest 0.1cm with stadiometers (SECA 217). Waist circumference was measured over 

one layer of clothing twice, unless the difference between measurements was greater 

than 1cm in which a third measurement was taken, to the nearest 0.1cm with measuring 

tapes (SECA 201) and the mean of these values calculated. Waist was defined as the 

midpoint between the top of the iliac crest and the lower margin of the last palpable 

rib.18 BMI was calculated (corrected weight (kg) divided by height squared (m2)). 

Weight status was calculated according to Cole and Lobstein’s (2012) age and gender 

adjusted BMI calculations.19 In the present study, two weight status groups were used in 

the analyses: underweight/normal weight and overweight/obese. Overweight refers to 

overweight and obese in this paper.  

 

Statistical analysis 

Descriptive statistics include gender, age, waist circumference, BMI related 

measurements and SES variables. Logistic regression was conducted to measure the 

association between SES and overweight: high education, high household relative net 

income and high combined SES categories were used as reference groups. Results are 

presented in terms of odd ratios (OR) with 95% confidence intervals (95% CI) and P 

values (P=≤0.05=statistically significant).20 Analysis of covariance (ANCOVA) was 

used to measure the association between SES and waist circumference. The results are 

given in terms of beta values (ß), F values (F), degrees of freedom (df) and P values 

(P=≤0.05=statistically significant).20 Gender interaction was measured for both logistic 

regression and ANCOVA (P=<0.10=statistically significant). 
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Possible confounding factors of the overall association of SES with overweight and 

waist circumference were examined. Adjusted and fully adjusted models adjusted for 

child’s gender (girl/boy) (for full dataset analyses only), child’s age (continuous), and 

municipality with the addition of mother and father’s BMI (continuous) in fully 

adjusted models. In the ANCOVA analyses, height (continuous) was additionally 

controlled for in all models (including crude models). 

 

All statistical analysis was carried out on IBM Statistics SPSS 23. 

 

 

RESULTS 

 

Participation 

In total 824 children were present for weight, height and waist circumference 

measurements. 13 (0.2%) children refused any anthropometric measurements. Table 1 

presents the basic characteristics for the total sample, girls and boys. Table 2 displays 

descriptive analyses for the SES variables measured. Figure 1 shows the prevalence of 

the weight categories for the full dataset, separated by SES, and Figure 2 the same but 

separated by gender. Overall 12% of the study sample was classified as overweight and 

obese (referred to only as overweight). Separated by gender, 12.9% of girls and 11.1% 

of boys were overweight. Figure 3 shows waist circumference by SES for the full 

dataset, girls and boys. The mean waist circumference for the full dataset, girls and boys 

was 53.8cm (Std=4.0), 53.5 (Std=4.2) and 54cm (Std=3.8) respectively. A child aged 5 

had a mean height of 114.2cm (Std=5.4) and a mean waist circumference of 54.7cm 

(Std=4.0).  
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Table 1. Descriptive statistics for participants, basic characteristics. 

  

Full dataset 
 

Girls 
 

Boys 

N 

(missing) 

Mean 

(Std)/% 
Min-max.   

N 

(missing) 

Mean 

(Std)/% 
Min-max.   

N 

(missing) 

Mean 

(Std)/% 
Min-max. 

Gender 811 (0) 
   

397  49 
  

414 51 
 

            Age (years) 811(0) 4.8 (0.9) 2.8-7.2 
 

397 (0) 4.7 (0.9) 2.8-7.2 
 

414 (0) 4.79 (0.9) 2.8-7.1 

            Anthropometrics            

Waist circumference (cm) 805 (6) 53.8 (4.0) 44.7-78.6 
 

393 (4) 53.5 (4.2) 44.7-78.6 
 

412 (2) 54.0 (3.8) 45.1-69.7 

Weight (kg) 809 (2) 19.2 (3.5) 12.0-36.6 
 

395 (2) 18.8 (3.4) 12.0-36.6 
 

414 (0) 19.5 (3.5) 12.7-35.9 

Height (cm) 810 (1) 109.6 (7.8) 89.1-133.7 
 

396 (1) 108.6 (7.7) 89.1-133.7 
 

414 (0) 110.4 (7.8) 89.7-133.4 

BMI 809 (2) 15.9 (1.4) 12.6-24.2 
 

395 (2) 15.8 (1.5) 12.6-24.2 
 

414 (0) 15.9 (1.4) 12.6-21.8 

            Underweight  68 8.4 
  

36 9.1 
  

32 7.8 
 

Normal weight 644 79.6 
  

308 78.0 
  

336 81.1 
 

Overweight 80 9.9 
  

42 10.6 
  

38 9.2 
 

Obese 17 2.1 
  

9 2.3 
  

8 1.9 
 

Total 809 (2) 100.0      395 (2) 100.0      414 (0) 100.0    

Abbreviations: BMI, body mass index; Std, standard deviation. 
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Table 2. Descriptive statistics for socioeconomic variables. 
  Mother 

 
Father 

 
Highest in the family 

  N (missing) %   N (missing) %   N (missing) % 

Education 

Comprehensive 21 2.6 

 

48 6.5 

 

9 1.1 

Vocational school 139 17.4 

 

229 31.1 

 

119 14.8 

High school 73 9.1 

 

49 6.7 

 

56 6.9 

Bachelor's degree/college 330 41.2 

 

246 33.4 

 

337 41.8 

Master's degree 215 26.9 

 

154 20.9 

 

257 31.9 

Licentiate/Doctor 22 2.8 

 

10 1.4 

 

28 3.5 

Total 800 (11) 100   736 (75) 100   806 (5) 100 

  

      
Family 

Household relative net incomea 

Low 

      

211 32.6 

Middle 

      

213 32.9 

High 

      

223 34.5 

Total 

      

647 (164) 100 

         Combined SESb 

        Both low 

      

66 10.2 

All other 

      

448 69.6 

Both high 

      

130 20.2 

Total             644 (167) 100 

Abbreviation: SES, socioeconomic status. 
aHousehold relative net income (calculated from household net income) was adjusted by the number of adults and 

children in the household, and re-categorised into tertiles.  
bBoth low combined SES: both low highest education in the family and low household relative net income; all other 

combined SES: any other combinations of highest education in the family and household relative net income; both 

high combined SES: both high highest education in the family and high household relative net income. 

 

 

 

Figure 1. Prevalence of weight categories according to Cole and Lobstein (2012) by 

socioeconomic variable for the full dataset. Combined SES comprises of highest education in 

the family and household relative net income. The percentages of cases are displayed in the 

bars. Abbreviation: SES, socioeconomic status. 

 



51 

 

 

 

 

 

 

 

 

Figure 2. Prevalence of weight categories according to Cole and Lobstein (2012) by socioeconomic variable, separated by child gender. A) mother’s 

education, B) father’s education, C) highest education in the family, D) household relative net income, E) combined SES. Combined SES comprises of highest 

education in the family and household relative net income. The percentages of cases are displayed in the bars. Abbreviation: SES, socioeconomic status. 
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Figure 3. Mean waist circumference with 95% confidence intervals for A) the full data set, B) 

girls, and C) boys, by SES variable, adjusted by child height. Combined SES comprises of 

highest education in the family and household relative net income.  Abbreviation: SES, 

socioeconomic status. 
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SES and Overweight 

Full dataset 

Crude and adjusted associations between SES and overweight for the full dataset (girls 

and boys combined) are presented in Table 3. No statistically significant associations 

were found between SES and overweight in crude and adjusted models for the full 

dataset. In the fully adjusted model, an overall association was found for highest 

education in the family (P=0.05), with middle highest education in the family being 

associated with lower odds of overweight (OR=0.5, 95% CI=0.3-0.9).  

 

Girls and boys 

Table 3 shows crude and adjusted associations between SES and overweight separated 

by gender. Gender interaction was only significant for household relative net income 

(OR=0.6, 95% CI=0.3-1.1).  

 

For girls, no overall statistically significant results were found between SES and 

overweight in crude and adjusted models. In the fully adjusted model, overall 

associations were found for highest education in the family (P=0.03), household relative 

net income (P=0.04) and combined SES (P=0.04). In all models, middle father’s 

education was associated with lower odds of overweight for girls compared to high 

father’s education (crude: OR=0.4, 95% CI=0.2-0.9; adjusted: OR=0.4, 95% CI=0.1-

0.9; and fully adjusted: OR=0.3, 95% CI=0.1-0.8). Also in all models, middle highest 

education in the family was associated with lower odds of overweight for girls 

compared to high highest education in family (crude: OR=0.5, 95% CI=0.2-1.0; 

adjusted: OR=0.5, 95% CI=0.2-1.0; and fully adjusted: OR=0.3, 95% CI=0.1-0.7). Only 

in the fully adjusted model, low household relative net income and both low and middle 

combined SES were associated with decreased odds of overweight compared to high 

household relative net income and the both high combined SES category (OR=0.3, 95% 

CI=0.1-0.8; OR=0.2, 95% CI=0.0-0.9; and OR=0.3, 95% CI=0.1-0.8 respectively). 

 

For boys, no overall statistically significant results were found between SES and 

overweight in any of the models. However, in crude and adjusted models, middle 

household relative net income for boys was associated with greater odds of overweight 

in comparison to high household relative net income (OR=2.8, 95% CI=1.1-7.1; and 

OR=2.7, 95% CI=1.0-6.8, respectively). 
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SES and waist circumference 

Full dataset 

Crude and adjusted associations between SES and waist circumference for the full 

dataset are shown in Table 4. No statistically significant associations were found 

between SES and waist circumference for the full dataset.  

 

Girls and boys 

Table 4 shows crude and adjusted associations between SES and waist circumference 

separated by gender. Gender interaction was only significant for household relative net 

income (F(2,3)=2.4, P=0.97) and combined SES (F(2,3)=4.2, P=0.16).  

 

For girls, an overall association was found in all models for combined SES (crude: 

F(2,3)=3.23, P=0.04; adjusted: F(2,3)=3.53, P=0.03; and fully adjusted: F(2,3)=5.7, 

P=<0.01). Only in the crude model, middle mother’s education, middle highest 

education in the family and all other combined SES were associated with lower waist 

circumference for girls in comparison to high education and the both high combined 

SES category (ß=-0.81, P=0.04; ß=-0.73, P=0.05; and ß=-1.16, P=0.01 respectively).  

 

For boys, in all models, overall associations were found for household relative net 

income (crude: F(2,3)=4.8, P=0.01; adjusted: F(2,3)=6.6, P=<0.01; and fully adjusted: 

F(2,3)=5.5, P=<0.01), and combined SES (crude: F(2,3)=4.0, P= 0.02; adjusted: 

F(2,3)=5.0, P=0.01; and fully adjusted: F(2,3)=4.2, P=0.02). In the crude model only, 

middle household relative net income was significantly associated to increased waist 

circumference for boys compared to high household relative net income (ß=1.1, 

P=<0.01).  
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Table 3. Logistic regression analysis for child overweight (including obese) by SES variable, analysis conducted separately for each 

explanatory variable. 

Socioeconomic status 

  Full dataset 

 
Girls 

 
Boys 

 
Crude Adjusteda 

 

Crude Adjustedb 

 
Crude Adjustedb 

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

Mother's educationc 0.09 
 

0.11 
  

0.06 
 

0.11 
  

0.76 
 

0.73 

High (reference) 

 

1.0 
 

1.0 
  

1.0 
 

1.0 
  

1.0 
 

1.0 
 

Middle 

 

0.8 (0.5-1.5) 0.53 0.8 (0.5-1.5) 0.53 
 

0.8 (0.4-1.8) 0.61 0.9 (0.4-2.0) 0.81 
 

0.9 (0.4-1.8) 0.69 0.8 (0.4-1.8) 0.59 

Low 

 

 1.5 (0.9-2.5) 0.16 1.5 (0.8-2.5) 0.19  1.8 (0.9-3.9) 0.13 1.8 (0.8-4.1) 0.14  1.1 (0.5-2.5) 0.73 1.1 (0.5-2.4) 0.83 

                Father's educationc 0.11  0.09   0.09  0.09   0.25  0.23 

High (reference) 

 

1.0 
 

1.0 
  

1.0 
 

1.0 
  

1.0 
 

1.0 
 

Middle 

 

0.7 (0.4-1.3) 0.21 0.6 (0.3-1.2) 0.12 
 

0.4 (0.2-0.9) 0.03* 0.4 (0.1-0.9) 0.03* 
 

1.3 (0.5-3.3) 0.65 1.1 (0.4-3.1) 0.82 

Low 

 

 

1.2 (0.7-2.1) 0.54 1.1 (0.6-2.0) 0.73  0.8 (0.4-1.6) 0.49 0.7 (0.3-1.5) 0.38  2.0 (0.8-4.8) 0.14 1.9 (0.8-4.8) 0.16 

                Highest education in the familyc 0.06 
 

0.06 
  

0.07 
 

0.12 
  

0.37 
 

0.29 

High (reference) 

 

1.0 
 

1.0 
  

1.0 
 

1.0 
  

1.0 
 

1.0 
 

Middle 

 

0.7 (0.4-1.1) 0.11 0.6 (0.4-1.0) 0.07 
 

0.5 (0.2-1.0) 0.04* 0.5 (0.2-1.0) 0.05* 
 

0.9 (0.4-1.9) 0.79 0.8 (0.4-1.7) 0.59 

Low 

 

 

1.3 (0.8-2.1) 0.39 1.2 (0.7-2.0) 0.56  1.0 (0.5-2.1) 0.93 0.9 (0.4-2.0) 0.80  1.5 (0.7-3.3) 0.27 1.5 (0.7-3.4) 0.30 

                Household relative net incomed 0.63  0.77   0.63  0.35   0.08  0.12 

High (reference) 

 

1.0 
 

1.0 
  

1.0 
 

1.0 
  

1.0 
 

1.0 
 

Middle 

 

1.3 (0.7-2.4) 0.35 1.2 (0.7-2.3) 0.50 
 

0.7 (0.3-1.6) 0.39 0.6 (0.3-1.5) 0.31 
 

2.8 (1.1-7.1) 0.03* 2.7 (1.0-6.8) 0.04* 

Low 

 

 

1.2 (0.7-2.2) 0.50 1.0 (0.6-2.0) 0.89  0.7 (0.3-1.6) 0.45 0.6 (0.2-1.3) 0.17  2.4 (0.9-6.4) 0.08 2.2 (0.8-6.0) 0.13 

                Combined SESe 

  

0.93 
 

0.83 
  

0.34 
 

0.25 
  

0.24 
 

0.40 

Both high (reference) 

 

1.0 
 

1.0 
  

1.0 
 

1.0 
  

1.0 
 

1.0 
 

All other 

 

1.1 (0.4-2.4) 0.86 0.9 (0.5-1.7) 0.78 
 

0.6 (0.3-1.2) 0.14 0.5 (0.2-1.2) 0.10 
 

2.1 (0.8-5.7) 0.13 4.2 (0.5-31.9) 0.17 

Both low   0.9 (0.4-2.4) 0.85 0.7 (0.3-2.0) 0.54 
 

0.7 (0.2-2.2) 0.54 0.5 (0.1-1.2) 0.24 
 

1.0 (0.2-5.6) 0.97 1.4 (0.3-35.9) 0.40 

Abbreviations: CI, confidence interval; OR, odds ratio; SES, socioeconomic status. Gender interaction is significant for household relative net income (P=0.07). *P≤0.05.  
aAdjusted for gender, age and municipality. 
bAdjusted for age and municipality. 
cHigh education: master's degree or higher; middle education: bachelor's degree/college; low education: high school or lower. 
dHousehold relative net income (calculated from household net income) was adjusted by the number of adults and children in the household, and re-categorised into tertiles.  
eBoth high combined SES: both high highest education in the family and high household relative net income; all other combined SES: any additional combinations of highest education in 

the family and household relative net income; both low combined SES: both low highest education in the family and low household relative net income. 
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Table 4. Covariance analysis for child waist circumference by SES variable, analysis conducted separately for each explanatory variable. 

Socioeconomic status 

Full dataset 

 
Girls 

 
Boys 

Crudea Adjustedb 

 

Crudea Adjustedc 

 
Crudea Adjustedc 

Beta F (df) P Beta F (df) P   Beta F (df) P Beta F (df) P   Beta F (df) P Beta F (df) P 

Mother's educationd  1.3 (2,78) 0.28 
 

1.1 (2,73) 0.32 
  

2.1 (2,38) 0.12 
 

1.3 (2,35) 0.3 
  

0.9 (2,40) 0.42 
 

1.0 (2,38) 0.39 

High (reference) 0.0 
  

0.0 
   

0.0 
  

0.0 
   

0.0 
  

0.0 
  Middle -0.4 

 
0.13 -0.9 

 
0.55 

 
-0.8 

 
0.04* 3.6 

 
0.1 

 
0.0 

 
0.93 -1.1 

 
0.52 

Low 

 

-0.4  0.20 -1.1  0.68  -0.4  0.40 3.2  0.2  -0.4  0.27 -0.9  0.66 

                     Father's educationd  0.1 (2,71) 0.95 
 

0.2 (2,67) 0.85 
  

0.1 (2,35) 0.91 
 

0.2 (2,33) 0.8 
  

0.2 (2,36) 0.83 
 

0.2 (2,34) 0.84 

High (reference) 0.0 
  

0.0 
   

0.0 
  

0.0 
   

0.0 
  

0.0 
  Middle 0.0 

 
0.89 2.2 

 
0.48 

 
0.2 

 
0.67 3.3 

 
0.3 

 
-0.1 

 
0.78 2.2 

 
0.44 

Low 

 

0.1  0.76 0.2  0.96  0.9  0.84 3.6  0.3  0.1  0.79 0.1  0.97 

                     Highest education in the familyd 1.1 (2,78) 0.32 
 

0.7 (2,74) 0.52 
  

2.1 (2,28) 0.13 
 

0.7 (2,36) 0.5 
  

0.7 (2,40) 0.51 
 

0.7 (2,38) 0.50 

High (reference) 0.0 
  

0.0 
   

0.0 
  

0.0 
   

0.0 
  

0.0 
  Middle -0.3 

 
0.27 -0.8 

 
0.63 

 
-0.7 

 
0.05* 3.7 

 
0.1 

 
0.2 

 
0.57 -0.8 

 
0.60 

Low 

 

-0.4  0.16 -1.8  0.47  -0.6  0.17 2.7  0.3  -0.2  0.51 -1.8  0.44 

                     Household relative net incomee 1.3 (2,63) 0.26 
 

1.7 (2,59) 0.18 
  

1.4 (2,31) 0.26 
 

0.7 (2,29) 0.5 
  

4.8 (2,32) 0.01** 
 

6.6 (2,29) <0.01** 

High (reference) 0.0 
  

0.0 
   

0.0 
  

0.0 
   

0.0 
  

0.0 
  Middle 0.3 

 
0.28 3.2 

 
0.18 

 
-0.6 

 
0.18 1.4 

 
0.6 

 
1.1 

 
0.00** 3.2 

 
0.15 

Low 

 

0.3  0.56 -0.8  0.76  -0.6  0.14 2.5  0.3  0.3  0.49 -0.7  0.75 

                     Combined SESf 

 
1.8 (2,63) 0.18 

 
1.6 (2,59) 0.20 

  
3.2 (2,31) 0.04* 

 
3.5 (2,29) 0.03* 

  
4.0 (2,32) 0.02* 

 
5.0 (2,30) 0.01** 

Both high(reference) 0.0 
  

0.0 
   

0.0 
  

0.0 
   

0.0 
  

0.0 
  All other -0.1 

 
0.70 1.0 

 
0.74 

 
-1.2 

 
0.01** -1.3 

 
0.4 

 
0.7 

 
0.06 1.0 

 
0.72 

Both low -0.8 
 

0.08 -1.9 
 

0.64 
 

-1.1 
 

0.06 -1.3 
 

0.6 
 

-0.6 
 

0.31 -1.9 
 

0.63 

Abbreviations: CI, confidence interval; OR, odds ratio; SES, socioeconomic status. Gender interaction is significant for household relative net income (P=0.07). *P≤0.05, **P≤0.01. 
aAdjusted for height.  
bAdjusted for height, gender, age and municipality. 
cAdjusted for height, age and municipality. 
dHigh education: master's degree or higher; middle education: bachelor's degree/college; low education: high school or lower. 
eHousehold relative net income (calculated from household net income) was adjusted by the number of adults and children in the household, and re-categorised into tertiles.  
fBoth high combined SES: both high highest education in the family and high household relative net income; all other combined SES: any additional combinations of highest education  in the family and  

household relative net income; both low combined SES: both low highest education in the family and low household relative net income. 
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DISCUSSION 

 

The cross-sectional part of the DAGIS project, carried out 2015/2016, provides one of 

the few data sets on SES trends in young Finnish children. 12% of children, 12.9% of 

girls and 11.1% of boys, were identified as overweight. These results indicate that the 

prevalence of overweight in Finland is low compared to other European countries and 

conform to findings of prevalence rates being generally higher in girls than boys for this 

age range.13 Nonetheless, given the high prevalence of overweight in Finnish adults21 

and the tracking of body weight from childhood to adulthood,22 as well as the 

consequential health sequelae of overweight,4 these results still represent public health 

concern.  

 

The present study reveals heterogeneity in the association between SES and child 

overweight/waist circumference. With the exception of highest education in the family 

and overweight in the fully adjusted model, no overall associations were found between 

SES and child overweight or waist circumference for the full dataset. The findings 

showed that children from families with middle highest education in the family had 

decreased odds of overweight in comparison to children from families with high highest 

education in the family. Whilst few associations were found for the full dataset, a 

number of associations were demonstrated by findings of interactions between SES and 

gender-specific indices. Differences between girls and boys were found for household 

relative net income and overweight, as well as household relative net income, combined 

SES and waist circumference. The following described associations refer only to the 

fully adjusted model in which parent BMI was additionally adjusted for. For 

overweight, an overall association was found between household relative net income 

and overweight for girls. Girls from families with low household relative net income 

had decreased odds of overweight compared to girls from families with high household 

relative net income. Whereas for boys, albeit not significant in the fully adjusted model, 

a trend was observed of middle household relative net income being associated with 

increased odds of overweight. For waist circumference, an overall association was 

found for combined SES for girls, and for boys, overall associations were found for 

household relative net income and combined SES. Additional trends were found for 

girls; however, seen as significant gender interaction was not found for these trends, 
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differences between girls and boys cannot be stated. The results imply that SES does not 

uniformly affect Finnish preschool girls and boys. 

 

Reviews on the association between SES and child overweight have found 

predominantly inverse associations.1 Similar findings, specifically in Finland, have been 

found in some studies. 6-7 However, other studies conducted in Finland have also found 

a mixture of results.8-9 In contrast to these studies’ findings of inverse associations, 

positive associations and no associations, the present study found only highest 

education in the family for the full dataset was associated with child overweight and 

uniquely, it was the middle group who had lower odds of overweight. It is possible that 

this finding is the result of the low overweight prevalence found, or perhaps, 

specifically in Finnish preschool children, SES is not associated with overweight in the 

same way as for older children.  

 

To knowledge, Parikka et al. conducted the only other study which describes the 

association between SES and overweight in young Finnish children.8 This study found 

parental education was inversely associated with child overweight in boys, however in 

girls, parental education was not associated with child overweight. The present study, in 

contrast, did not find any strong associations between parent education and overweight 

separately for girls or boys, nor any inverse associations. It is speculated that differences 

in education levels may be responsible for this variation (discussed in limitations). In 

regard to gender differences, Finnish and European-based studies alike have found 

disparities in the role of gender on the association between SES and overweight with 

some studies finding differences between girls and boys 1,5-6 and others not.1,7,10 The 

present study contributes to evidence of gender having an important role in the 

association between SES and overweight/waist circumference. Although the present 

data does not allow causal interpretations, it does imply that gender may play a crucial 

role in determining how SES and its indicators affect overweight in Finnish preschool 

children and emphasises the importance of exploring gender differences in energy 

balance-related behaviours.  

 

One of the main advantages of this study is that it is one of few studies to describe the 

association between SES, child overweight and waist circumference in young Finnish 

children. In addition, the present study describes the role of gender in this association. 
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Further strengths include the use of standardised methods by trained researchers to take 

anthropometrical measurements, and the randomization of the sample to fairly represent 

different SES groups and other population subgroups within municipalities.  

 

However, the study also has a number of limitations and some caution is required when 

interpreting the data. For example, regarding representative sampling procedures, it is 

recognised that low participation rates may have resulted in selection biases. Firstly, 

health-concerned parents may have been more likely to participate in this study. 

Secondly, the education level of parents may be disproportionately high; Parikka et al.’s 

study had higher response rates than the present study and the education level of parents 

was found to be lower.23 Lastly, the high non-response rate for income may have 

impeded the results. Also due to considerations of sample size, the elimination of 

parental employment and the categorisation of the SES variables used may have limited 

conclusions on the full SES gradient. With regards to child BMI, it should be noted that, 

again, owing to sample size, underweight and normal weight children were combined, 

as were overweight and obese children; this grouping may have influenced the results. 

In addition, the eight municipalities used in this study are not nationally representative; 

therefore, the prevalence estimates cannot be used to calculate the attributable risk of 

the population, however, it is likely that even in non-representative samples of children, 

odds ratios provide unbiased estimates.10 Finally, it is acknowledged that only children 

who attended preschool were included, thus, this data cannot be generalised to 3-6 year 

old Finnish children who do not attend preschool. Nevertheless, this study is a starting 

point for further understanding into the association between SES and overweight in 

Finnish preschool children. 

 

Imbalances between energy balance-related behaviours are believed to have a number 

of socioeconomic determinants24 which may contribute to inequalities between SES and 

child overweight. However, in view of the present results, the mixed associations found 

indicate that SES inequalities in overweight and waist circumference among preschool 

children in Finland are small overall. Nonetheless, associations between some SES 

indicators and overweight or waist circumference were found, however they varied 

between gender groups. These findings have implications for the goal of reducing 

socioeconomic inequalities in health and for population-based overweight prevention, 

emphasizing the importance of the role of gender. Yet, nationally representative data of 
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all children 3-6 years old (including children who do not attend preschool) may be a 

prerequisite for identifying high-risk sub-population groups to be targeted with 

interventions to reduce any potential SES inequalities in overweight in young children. 

 

 

CONCLUSION  

 

This study is one of few to investigate the association between SES and 

overweight/waist circumference in Finnish preschool children. Differences between 

girls and boys were found, but the associations varied between models. Nonetheless, the 

results imply that gender is an important factor in the association between SES and 

overweight/waist circumference in young children in Finland. The findings of the 

present study differ from the only other known study to indicate the association between 

SES and overweight in young Finnish children. This highlights the need for further 

research, preferably on a national scale, into the association between SES and 

overweight/waist circumference between genders in young Finnish children.  
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APPENDIX 1: Extract from the consent form (English) 
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APPENDIX 2: Extract from guardian’s questionnaire (English) 

 

 

 

 

 

 

 

 

 

 

 

 

 


