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Abstract 

The socioeconomic status (SES) of the family is associated with the food consumption of the children 

and this association is mediated by different mediators. This study had two aims; firstly, to 

determine the associations between the determinants of SES and children’s food consumption, 

secondly to assess the mediating effects of food availability and parental role-modeling of the above 

associations.  

Parental educational level and relative income of the family were studied as the determinants of 

SES. Children’s food consumption was measured under two categories; fruits & vegetables (FV) and 

sugary food & drinks (SFD). Data was obtained from the baseline data collection of the DAGIS 

intervention study in 2017 which was conducted in 32 preschools in Salo (N=29) and Riihimäki (N=3). 

A FFQ filled by the parents was used to determine children’s food consumption. Information on 

parental educational level, family income, food availability, and parental role-modeling was 

extracted from the self-administered parental questionnaire. Parents of 698 preschool children aged 

from 3 to 6 years filled the parental questionnaire. Spearman’s correlations tests were conducted 

to determine the associations between SES determinants and children’s food consumption. 

Mediating roles of food availability and parental role-modeling were assessed through mediation 

analysis using PROCESS version 3 macro for SPSS.  

Parental educational level was a statistically significant predictor of children's FV consumption. 

Family relative income did not predict FV or SFD consumption of the children. The multiple 

mediators model revealed that the association between the parental educational level and 

children’s consumption of FV was partially mediated by three mediators: the availability of FV, 

parental role-modeling of FV, and the availability of SFD. The association between the relative 

income of the family and children's consumption of FV was fully mediated by two mediators: home 

availability of FV, and parental role-modeling of FV. 

This study suggested parental educational level is a better predictor of children’s food consumption 

compared to family income. The mediation roles of food availability and parental role-modeling 

should be taken into account in developing interventions to improve the FV and SFD consumption 

of children in Finland.  
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1. Introduction  

A healthy diet during childhood is important to ensure the proper growth and 

development of the children. Adequate consumption of fruits and vegetables (FV) and less 

frequent consumption of sugary food and drinks (SFD) are considered as the components of 

a healthy diet (World Health Organization, 2017). Dietary intake is associated with many 

factors. Socioeconomic status (SES) is one of the widely studied determinants of dietary 

intake. Studies conducted in high-income countries support the hypothesis that high SES is 

associated with a healthier dietary intake and low SES is associated with unhealthy dietary 

intake (Manyanga et al., 2017). Moreover, studies have revealed that less-educated parents 

have children with unhealthier dietary habits (Hinnig et al., 2018; Gutiérrez-Camacho et al., 

2019).  

A role model is a significant figure or a character, upon which the individuals acquire 

attitudes and build up their behaviors (Oxford University Press, 2020). Children do not possess 

social experience at birth, therefore they eagerly look for personals whom they can imitate 

and follow from a very young age. Parents are being recognized as strong role models to 

children throughout the history of humankind (Stephens, 2007). Scientific evidence 

thoroughly supports the fact that parental role-modeling influences the dietary intake of 

children. According to Coto et al., 2019 and Draxten et al., 2014, parents who consumed the 

daily recommended amount of FV were significantly more likely to have their children also 

consume the recommended daily amount of FV. The findings of Vepsäläinen, Nevalainen, et 

al., 2018 suggest that the diets of the children are largely similar to their parents. This study 

further brought up that the parent-child resemblance in the diet is stronger when the parent 

was the one who reported the child’s food consumption. Further, the inability of parents to 

meet nutritional recommendations through their diet acts as a barrier to ensure healthy 

dietary behaviors of their children (Brewis et al., 2006). More interestingly, according to Coto 

et al., 2019, the effect of parental role-modeling on the dietary intake of children varies 

according to the SES of the family.  

Food availability is defined as the availability of adequate quantities of quality food, 

supplied via local production or importation including food aid (FAO, 2006). Many studies 

have brought up promising evidence to support the hypothesis that home food availability 
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plays an important role in the dietary intake and diet quality of children ( Wang et al., 2013; 

Couch et al., 2014; Santiago-Torres et al., 2014). According to Pearson et al., 2011, the 

availability of energy-dense snacks (confectionery, cakes, sweet biscuits, and potato 

crisps/salty snacks) may have a positive association with the children’s intake of those snacks. 

Household availability of FV has shown a positive association with children’s consumption of 

FV (Scaglioni et al., 2018). Also, lowering the availability of energy-dense, less nutritious food 

was found to be effective in improving the diet quality of children (Robson et al., 2019). In 

addition to the associations with children’s dietary intake, household food availability may 

also be linked with the socio-economic status of parents.  As described by Rosenkranz & 

Dzewaltowski, 2008; the educational level of the parents may influence the household food 

environment through the management of income and other resources, nutritional 

knowledge, and prioritizing proper nutrition.  

According to the model of the home food environment pertaining to childhood obesity 

(Rosenkranz & Dzewaltowski, 2008), not only the children’s dietary patterns are influenced 

by the home food environment, but also the components of the home food environment; 

family SES, home food availability, and parental eating/dietary habits interact with each other 

to determine dietary intake patterns of the children. Studying the effects of modifiable 

components of the home food environment such as home food availability and parental 

eating habits is beneficial to plan interventions to address the impact of socioeconomic 

inequalities on children’s food consumption.  

In this study, I hypothesized firstly that the parental educational level and income of 

the family are positively associated with the consumption of FV and SFD of children. Secondly, 

that the above associations are mediated by household availability and parental role-

modeling of FV and SFD.   
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2. Literature review  

2.1 Socio-economic status (SES) 

2.1.1 An introduction to socioeconomic status 

SES is a term used to elaborate on social characteristics related to the educational, 

economic, occupational, demographic, and cultural qualities of the society (Schulman et al., 

1995). This definition of SES can further be simplified as the position or class of an individual 

or a group of people in society. SES is a broad and profound concept used in many disciplines 

related to natural and social sciences. As a result, SES has many synonyms such as social class, 

socioeconomic position, social stratification, and social status (Galobardes et al., 2006). 

Studies and examinations on SES reveal information about social inequalities, inaccessibility 

to resources, affordability of services, and concerns related to privilege, control, and power 

in a social context (Saegert et al., 2007). SES can be bound not only with the aspects of quality 

of life but also with opportunities and benefits available for people in society. Further, SES 

acts as a sound and consistent predictor of physical and psychological health (American 

Psychological Association, 2017).  

According to American Psychological Association (APA), education, income, and 

occupation are the determinants of SES. Education is often measured using variables such as 

highest level of school completed or highest grade completed. Scientific evidence suggests 

that higher educational levels frequently lead to higher income and better economic 

outcomes (American Psychological Association, 2020). The income of the family, assessments 

of wealth, poverty measures, and federal poverty thresholds are used to measure income. 

Occupation is measured by assessing the current or most recent job title or occupational 

category of a respondent (American Psychological Association, 2020). Moreover, the low-

income level shows significant associations with poorer health conditions (American 

Psychological Association, 2020). As Adler and Newman (2002) mention, despite the 

assessment method, lower SES is positively associated with a broad range of undesired health 

outcomes including low birth weight, cardiovascular disease, cancer, and Type 2 Diabetes. 

Further, lower SES status is proven to be associated with increased mortality (Adler & 

Newman, 2002).  
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SES is widely used in research on both adults and children. It is a common practice to 

decide the children’s SES by assessing the SES of their family (Sankar et al., 2019). This 

indicates that if the parents belong to a higher SES, the child will also be included in the SES 

and vice versa. However, disputes exist about the suitability and accuracy of determining the 

SES of children and adolescents using the exact SES indicators and SES measurement methods 

developed to determine the SES of adults.  

In this study, educational level and income were considered as indicators of SES. The 

highest level of education among the parents and the relative income of the family were used 

as the determinants of the family SES.  

 

2.1.2 Socioeconomic status of the Finnish population 

Finland is a Northern European country bordered by Russia, Sweden, Norway, and the 

Baltic Sea. According to Statistics Finland (2020), the country has a population of 5.525 million 

and the proportion of children (1-14 years) is 16% of the total population. Among the families 

with children, 43% of families have one child and 39% of the families have two children. Only 

5% of families have four or more children (Statistics Finland, 2020).  

Education is a key determinant of socioeconomic status. Better Life Index by 

Organization for Economic Cooperation and Development (OECD) has revealed that 88% of 

adults between the ages of 25-64 of the Finland population have completed upper secondary 

education and this value is significantly higher than the OECD average which is only 78%. 

Interestingly, Finnish women have outstood men in this indicator, as 91% of the women have 

completed upper-secondary education while only 85% of the men have achieved that level 

(OECD, 2020).  

Income is considered as another important determinant of socioeconomic status. 

Finland is a country in the European Union and uses Euro (€) as its currency. Finland is 

categorized as a high-income country and owns a highly industrialized economy in which the 

services sector owns 73% followed by 31% owned by manufacturing and refining industries 

(Statista, 2021). Finland has a per capita Gross Domestic Product (GDP) of 44,000 Euros 

(Statistics Finland, 2021b). The median annual household net-adjusted disposable income of 

Finland is around 25,000 Euros (OECD, 2020). This figure is lower than the average OECD 
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figure of 27,100 Euros. Moreover, a considerable income disparity exists in the country as the 

highest 20% of the population earns nearly four times compared to the income of the lowest 

20% of the population (OECD, 2020).  

In terms of profession and employment, 70% of the working-age population is 

engaged in a paid employment and this figure is higher than the average OECD figure of 68%. 

Among the country’s active working force aged between 15–64 years, 7% are unemployed 

(Statistics Finland, 2021a). A study that compared the job satisfaction of Finland with other 

EU countries revealed that job insecurity in Finland is similar to the job insecurity in other EU 

countries as a whole but is comparatively higher than in Scandinavian countries.  

 

2.1.3 Association between the socioeconomic status of the family and children’s 

development 

The development of children is defined as the physical, cognitive, emotional, and 

social changes an individual goes through from the period of infancy to adolescence (Levin, 

2011). Proper childhood development facilitates physical, mental, and social achievements 

throughout life. The development of children and its association with SES is a widely studied 

area in educational research. Childhood development can be associated with many factors in 

different ways. Many researchers have brought up evidence suggesting that family 

background factors including SES play a more vital role in children’s academic achievements 

than the quality of academic institutions (Arnold & Doctoroff, 2003; Berkowitz et al., 2017; 

Lawson & Farah, 2017). Findings of (White, 1982); a meta-analysis of almost 200 studies have 

revealed that SES is positively correlated with the academic achievement of children.  

The income of the family seems to be associated with the quality of the neighborhood 

the children grow up in.  An analysis of data from twenty-seven nations around the world 

suggests that the academic outcomes of children are affected by the inequalities in the 

household, neighborhood, and peer environment (Thomson, 2018). Children coming from 

families with low SES levels are exposed to fewer opportunities to develop vocabulary, 

phonological awareness, and oral language which are fundamental skills of reading 

(Buckingham et al., 2013).  Studies that examined the above phenomena have brought up 

evidence suggesting that students in schools with higher average SES end up with 
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comparatively better academic outcomes than students in schools with lower average SES 

(Palardy, 2008), (Perry & McConney, 2010). The above evidence supports the conclusion that 

children from low SES backgrounds are more likely to end up in comparatively lower 

educational levels than children from high SES backgrounds. Personal characteristics of 

children such as age, ethnicity, and race act as important moderators for the associations 

between SES level and a child’s reading ability (Chen et al., 2018).  

In addition to academic achievement, scientific evidence suggests associations among SES 

and personality and cognitive outcomes of children. It has been repeatedly shown that 

children from low SES backgrounds have lower IQ levels, working memory, semantic memory, 

and visual-verbal memory (Deckers et al., 2015; da Rosa Piccolo et al., 2016; Eilertsen et al., 

2016). Furthermore, children from high SES families are found to be less likely to be taking 

risks and more patient compared to children from low SES families (Deckers et al., 2015). This 

same study revealed that children who are less patient are more likely to use drugs and get 

into violent behaviors during adolescence. However, many studies have agreed with the 

conclusion that the magnitude of the influence of family SES on children gradually weakens 

with age ( Deckers et al., 2015; da Rosa Piccolo et al., 2016). 

 

2.2 Socioeconomic status and food consumption  

2.2.1 Associations between SES and dietary patterns  

Increased consumption of FV and less consumption of SFD is considered a healthy 

dietary pattern. Studies have revealed less healthy food choices are associated with lower SES 

levels (Pechey & Monsivais, 2016). In Finland, people from economically and educationally 

disadvantaged backgrounds and people who are engaged in lower positions of employments 

were less likely to have healthy dietary habits (Lallukka et al., 2007).  

The quality of the diet is associated with many factors such as socioeconomic, 

behavioral, demographic, and anthropometric factors (Shannon et al., 2007; Hartman et al., 

2015; Wilcox et al., 2020). Understanding how diet quality is influenced by these factors is 

important for planning social interventions and for future research. Evidence from studies 

conducted in high-income countries supports the hypothesis that higher SES levels are 

associated with healthier dietary patterns of the children aged 9 – 11 years while lower SES 
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levels are associated with less healthy dietary patterns (Manyanga et al., 2017). Also, scientific 

findings from international studies are reinforcing the idea that the high SES segment of the 

society has increased access to supermarkets with more choices of higher quality food items 

compared to the people belong to the low SES segment who tends to shop in small local 

markets with less variety and low-quality food items (Costa et al., 2019).  

The cost of food is a strong determinant of food choice and purchasing. Jones et al., (2014) 

revealed that calorie-dense and less nutritious foods are sold at a comparatively low price 

while Rehm et al., (2015) states that food of higher quality is associated with increased prices 

making lower affordability for the low SES segment. A large-scale survey done in the United 

States using data from 114,282 households showed that the food purchase pattern of more 

educated households was healthier than less educated households in the same 

neighborhoods (Handbury et al., 2015). The same survey revealed that food stores in high-

educated neighborhoods kept more stocks of nutritious food compared to the food stores in 

less-educated neighborhoods. This evidence suggests that the lower SES segment of the 

society has more barriers towards access and purchase of healthy food not only because of 

the higher price of healthy food but also due to less availability of healthy food in their 

neighborhood. Further, a study that examined a large-scale sample from the United Kingdom 

showed that the expenditure/cost for food acted as a mediator to a notable proportion of 

socioeconomic disparities in healthy food choices (Pechey & Monsivais, 2016).  

 

2.2.2 Significance of SES on food consumption of children  

Since food purchasing and food choices are affected by household SES, it seems that 

food consumption and household food availability are also determined by the SES of the 

family. This implies that household SES may have an impact on the dietary patterns of the 

children in the family. The significance of SES on the food consumption of children is widely 

studied. Studies done in different demographic, social, and geographical contexts reveal 

interesting evidence supporting the fact that the impact of SES on children’s diet is different 

according to those contexts (Sotero et al., 2015) (Lee & Park, 2017) (Manyanga et al., 2017). 

A cross-sectional study done in Brazil compared the diet quality of children below 2 

years of age-related to the SES of parents. This study brought up evidence that children of 
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mothers with lower SES consumed more unhealthy industrial products instead of healthy 

foods compared to children of higher SES mothers (Sotero et al., 2015). A systematic review 

conducted to analyze the associations of SES and children’s dietary patterns in low, medium, 

and high human development (HD) countries has revealed interesting findings (Hinnig et al., 

2018). According to this review, educational level and income were inversely linked with 

unhealthy dietary habits of children in high HD countries. However, in middle and low HD 

countries, this review couldn’t find any significant associations between children’s healthy 

and unhealthy dietary patterns and SES variables (Hinnig et al., 2018). Moreover, a cross-

sectional study conducted in 12 countries with different HD levels stated that healthy dietary 

patterns of children aged 9-11 years were positively associated with the higher educational 

level of parents and higher income level of the family (Manyanga et al., 2017). 

The significance of SES on children’s diet can vary at different ages of childhood. A 

review that assessed the scientific information from five developed countries (Australia, 

England, Japan, The Netherlands, and the USA) on associations between sociodemographic 

factors and dietary patterns of children showed that the high educational level of mothers 

and high household income level was negatively associated with unhealthy dietary patterns 

of children under 24 months of age (Gutiérrez-Camacho et al., 2019). Another study that 

analyzed 2768 food frequency questionnaires (FFQ) on the diet of children at 5 years of age 

in The Netherlands revealed that children’s diet was associated with SES. According to the 

findings of this study, children from low SES backgrounds had significantly higher snacking 

behaviors compared to children from middle and high SES backgrounds (Rashid et al., 2018). 

ToyBox-study is a cross-sectional study conducted on pre-school children from 3.5 to 5.5 years 

of age in six European countries: Belgium, Bulgaria, Germany, Greece, Poland, and Spain. 

Findings of the ToyBox-study revealed that preschool children from lower SES backgrounds 

had a lower diet quality index in terms of diversity, quality, equilibrium, and meal index of 

their diet compared to the preschoolers from higher SES backgrounds (Pinket, Craemer, 

Huybrechts, et al., 2016). Intake of FV was used as one of the measurements in assessing the 

diet quality index in this above study. 

Studies conducted in Finland have also revealed similar evidence as above on the 

associations between the SES level and food consumption of children. Cardiovascular Risk in 

Young Finns study was conducted in the 1980s and it has led to many analyses on 
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socioeconomic status and food consumption of Finnish children. According to Laitinen et al., 

1995, 9 to 15 years old children from families with low parental educational levels or low 

income consumed fewer fruits compared to children with high parental educational levels 

and high-income families. A cross-sectional analysis on 10 – 11 years children in Finland 

revealed that the daily use of vegetables was more common and the daily use of butter and 

high-fat milk was less common in high SES households compared to low SES households 

(Haapalahti et al., 2003). This same study further brought up that children from high SES 

households practiced less unhealthy food choices such as frequent use of sweets and 

infrequent use of fruits, berries, and vegetables compared to children from low SES 

households. The Finnish Health in Teens (Fin-HIT) study which was a nationwide prospective 

cohort done in Finland revealed similar evidence on the association between SES and 

children’s (9 – 14 years of age) dietary patterns. According to the findings of the Fin-HIT study, 

children of parents with higher educational level were more likely to have healthy and regular 

dietary patterns compared to the children of parents with lower educational level (de Oliveira 

Figueiredo et al., 2019). The DAGIS cross-sectional study; a very recent study that assessed 

the associations between SES and diet of the Finnish preschoolers (3 – 6 years of age) revealed 

that low parental educational level was associated with more frequent consumption of sugar-

sweetened beverages and less frequent consumption of vegetables, fruits, and berries among 

the preschoolers (Lehto et al., 2018). Further, preschoolers of the parents with middle 

educational level were more likely to consume sugary everyday foods than preschoolers of 

high educational level parents (Lehto et al., 2018).  

 

2.2.3 Reducing the impact of SES on food consumption  

Socioeconomic disparities throughout the world are identified as causes for unhealthy 

food consumption. Therefore, the attention of professionals and researchers has been paid 

to finding ways to reduce the impact of SES on food consumption and to ensure healthy food 

patterns in communities despite SES disparities. However, still, many barriers exist to achieve 

this target. The World Bank categorizes the countries as high, middle, and low-income 

countries (Hamadeh et al., 2021) in which huge social and economic differences are present 

among those categories. Finding solutions to minimize the impact of SES should be done 

considering the whole global population. This process requires a clear understanding of SES 
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disparities in food consumption in countries with different income and social contexts. 

However, according to Gutiérrez-Camacho et al., (2019), not much research is done on this 

topic in low and middle-income countries and as a result, not enough scientific evidence is 

present for those countries. It is a barrier to identify the real status and gravity of the problem 

in low and middle-income countries. Further, understanding the similarities and differences 

between high, low, and middle-income countries is crucial for coming up with a global level 

solution to reduce SES disparities in food consumption. As Manyanga et al., (2017) state, not 

enough evidence is available from research done in high and low-income countries together. 

These issues show the presence of a gap in the availability of scientific evidence on SES 

disparities in food consumption.  

Available scientific evidence hints that governments of countries may play a key role 

in reducing SES disparities. López-Olmedo et al., (2018) suggest that the implementation of 

taxes on unhealthy food items is an effective method to reduce SES disparities in the purchase 

of food. According to this study, in Mexico, lower SES households had the highest purchasing 

of less-healthy beverages before 2012. However, there was a huge reduction in purchases of 

less-healthy beverages by low SES households after the Mexican government implements the 

beverage tax which caused an increment in the prices of unhealthy beverages (López-Olmedo 

et al., 2018). A similar study was conducted in California, United States to evaluate the 

effectiveness of imposing a tax on sugar-sweetened beverages. The findings revealed that, 

after one year from imposing the tax, sales of taxed-beverages decreased while sales of water 

increased (Silver et al., 2017).  

 

2.3 Role-modelling of parents 

2.3.1 An introduction to parental role-modeling 

A ‘role model’ is a significant figure or a character, upon which an individual acquires 

attitudes and builds up his/her behaviors. Role models can be associated with any stage of 

life. Children do not possess social experience or social knowledge at birth. Therefore, they 

eagerly look for personnel whom they can follow and imitate from a very young age. Children 

have regular interactions with their parents. As a result, parents can act as strong role models 

for children (Thrive Global, 2020). Parental role modeling is not a modern concept. Karen 
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Stephens, the director of Illinois State University child care center states that widely used folk 

sayings such as, “A chip off the old block”, “Like father, like son”, and “An apple doesn’t fall 

far from the tree” reflect that parental role modeling has been recognized throughout the 

history of humankind (Stephens, 2007).  

Enough scientific evidence is available to suggest that parental role modeling has a 

significant effect on children’s development and behaviors including dietary patterns. 

According to the Model of the home food environment pertaining to childhood obesity, 

parental eating is a socio-cultural determinant of children’s dietary intake patterns 

(Rosenkranz & Dzewaltowski, 2008). Many arguments have been brought up by researchers 

that parents can act effective roles in modeling the dietary behaviors of children (Golan & 

Crow, 2004, Golan et al., 1998).  

 

2.3.2 Significance of parental role-modeling of dietary behaviors of children  

Children develop their dietary patterns and behaviors at a young age and therefore, 

the family environment may be an important factor for children to adopt diet-related 

behaviors (Yee et al., 2017). At present, special attention is paid to examine the effect of 

parental role modeling on the dietary behaviors of children. Several studies have been done 

and a huge amount of scientific evidence is available on this topic derived from both 

observational and experimental studies.  

Children’s intake of fruits and vegetables is considered to be greatly influenced by 

parenting role-modeling. Draxten et al., 2014 examined the associations between parental 

role modeling and intake of FV and snack of children aged eight to twelve years. This study 

brought up that parents who practiced role-modeling of eating fruits as snacks had 

significantly higher odds of having their children consume the daily recommended amount of 

fruits and vegetables (Draxten et al., 2014). Moreover, children whose parents’ role modeled 

on vegetables as salads and snacks were more likely to meet the daily recommended amounts 

of vegetables compared to children whose parents did not role model on vegetables.  

(Draxten et al., 2014). These conclusions are further supported by findings of Coto et al., 2019, 

a study that examined the association between FV intake of parents and children of five to 

seven years of age revealed that the parents who consumed the daily recommended amount 
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of fruits and vegetables were 10 times more likely to have their children also consume 

recommended daily amount of fruits and vegetables compared to the parent who did not 

consume the recommended amount daily. This same study further suggests that the effect of 

parental role-modeling on children’s diet is stronger in low-income families (Coto et al., 2019).  

Children’s attitudes on food acceptance and food avoidance may also be affected by 

parental role modeling. A study that examined the novel food acceptance of two to four years 

old children revealed that children with low responsiveness towards foods showed a higher 

acceptance towards novel fruits under parental role-modeling compared to children with no 

parental-role modeling (Blissett et al., 2016). According to the findings of DAGIS, a study that 

assessed the dietary behaviors of pre-school children in Finland, huge similarities could be 

observed between the diets of children and parents. Further, the congruence of mother-child 

dietary behaviors was stronger than the congruence of the father-child (Vepsäläinen, 

Nevalainen, et al., 2018). Interestingly, the above study found out that the strength of the 

father-child resemblance of diet was weaker when the mother acted as the respondent for 

the questionnaire. Therefore, the effect of reporter-bias should not be neglected in similar 

studies. The different effects of mother’s and father’s dietary behaviors on the child’s diet are 

studied further in Finland. Kähkönen et al., 2020; a very recent study in Finland that examined 

the associations between the consumption of raw and cooked vegetables, fruits, and berries 

among three to five years old children and their mothers and fathers has also revealed 

supporting evidence to the above study. According to this study, mother’s and children’s 

consumption of all four food items were significantly associated while father’s consumption 

showed a significant association only with cooked vegetable consumption of children 

(Kähkönen et al., 2020). These research findings imply that diet-related role modeling of 

mothers and fathers may have different effects on children’s food consumption.  

The effect of parental role-modeling on children seems to change gradually with time. 

As described by Savage et al., 2007, a mother’s dietary patterns during pregnancy develop a 

flavor-bridge with the fetus and influence the child’s food preferences during the early ages 

of life. Findings of a prospective study with a one-year follow-up revealed that parental role-

modeling of dietary behaviors had influenced children to maintain their positive dietary 

behaviors even outside the home (Dickens & Ogden, 2014). However, not enough evidence is 

available from longitudinal studies and systematic reviews to determine for how many years 
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does the effect of parental role-modeling of food affects children’s food consumption. Savage 

et al., 2007 suggested that the effect of parental role-modeling on children’s food 

consumption decreases with time and is gradually replaced with the role-modeling of 

teachers during the pre-school period and the role-modeling of peers during the school age.  

Studying and understanding the mechanisms of parental role-modeling influences 

children’s food consumption is also important to plan future interventions. A systematic 

review on parent-related predictors of children’s consumption of FV and sugar-sweetened 

beverages concluded that parental role-modeling conveyed self-efficacy, norm-based beliefs, 

and attitudinal beliefs to children which influence the dietary patterns and choices of the 

children (Yee et al., 2017). This systematic review further explained that parental role-

modeling drives children to learn by their observations and to imitate and adopt the behaviors 

they observe from the parents who are influential role-modeling personalities for the children 

(Yee et al., 2017).  

In addition to parental role-modeling, parental control is another theory that is used 

to shape up eating patterns of children (Brown & Ogden, 2004). However, available evidence 

backs up the conclusion that parental own behavior or parents acting as role models has a 

stronger and more persistent effect on the dietary behaviors of children compared to parental 

control (Dickens & Ogden, 2014, Scaglioni et al., 2008).  

 

2.4 Household food availability as a determinant of food security 

2.4.1 An introduction to household food availability 

The World Food Summit in 1974 defined the term ‘food security’ as adequate 

availability of food supplies to sustain a steady expansion of food consumption and to control 

the variations in food production and prices (United Nations, 1975). Later on, this definition 

has been modified several times to ensure access to food by vulnerable groups throughout 

the world during periods of intensified pressure such as war, natural disasters, and economic 

collapse. Today, food security is defined as the condition in which every person, living at any 

time, having the physical and economic ability to access enough, safe, and nutritious food to 

fulfill food preferences and dietary requirements to spend a healthy and active lifestyle (FAO, 
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2006). Food security is determined by four dimensions; food availability, food access, 

utilization, and stability (FAO, 2006).  

As described above, food availability is an important dimension of food security. 

According to the definition by FAO, (2006), the availability of adequate quantities of quality 

food, supplied via local production or importation including food aid is known as food 

availability. In addition to this definition, food availability can be further described as a 

component of the food environment along with food accessibility, advertising, and marketing 

(Townshend & Lake, 2017).  

 

2.4.2 Significance of household food availability on dietary behaviors of children 

The composition of the diet of children depends on the available food items around 

them. Scientific studies have repeatedly shown that food availability is a major determinant 

of the composition of children’s diets (Haire-Joshu & Nanney, 2002; Blanchette & Brug, 2005; 

Koui & Jago, 2008; Rosenkranz & Dzewaltowski, 2008). Currently available scientific evidence 

strongly suggests that the dietary behaviors of children and adolescents are associated with 

food environment and household food availability ( Campbell et al., 2007; C. Vereecken et al., 

2010; Vepsäläinen et al., 2018). Moreover, Larson et al., 2017 brought up evidence suggesting 

that the healthiness of food available at home is associated with the healthy food 

consumption and healthy dietary behaviors of children. 

A study that assessed the intake of core foods (foods which are considered as healthy; 

e.g. vegetables, grains, dairy) and non-core foods (foods which are consumed for pleasure 

than for health; e.g. biscuits, fats, chips) revealed that children’s intake of non-core foods was 

associated with higher availability of non-core food items in the home (Johnson et al., 2011). 

In addition, this same study suggests that the association between the availability and 

consumption of non-core food items is stronger than the association between the availability 

and consumption of core food items. Interesting findings were given by Robson et al., 2019, 

a randomized controlled trial that compared the effects of lowering the availability of high-

calorie, less-nutritious food and increasing the availability of low-calorie, high-nutritious food 

at home. According to the evidence brought up by this study, lowering the availability of high-
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calorie, less nutritious food was more effective in improving diet quality compared to the 

other method (Robson et al., 2019).  

According to Scaglioni et al., 2018, the availability of fruits and vegetables at home 

had a positive association with the children’s consumption of vegetables. A systematic review 

was conducted by Ong et al., 2017 to assess the modifiable measures of household and 

sociocultural environment related to fruits and vegetable consumption of children. The 

findings of this review revealed very consistent evidence on positive associations between 

children’s fruits and vegetable intake and household food availability. Further, evidence from 

Bassul et al., 2020 suggested that the household availability of a variety of fruits is more likely 

to increase the fruit consumption of children. Cullen et al., 2003 studied the predictors of 

fruits, vegetables, and 100% fruit juice consumption of children who had a low preference 

towards those three food items. Interestingly, the findings revealed that household 

availability of fruits, vegetables, and 100% fruit juices significantly improved the consumption 

of those food items among children despite their less preference (Cullen et al., 2003). Being 

a major determinant of food security, less household food availability may lead to food-

insecure households. A review conducted on the associations between vegetable availability 

and vegetable intake of children and adolescents brought up an argument that children from 

food-insecure households may have a low intake of vegetables than their peers from food-

secure households due to less household availability of vegetables (Eicher-Miller & Zhao, 

2018).  

According to the available evidence, household availability is linked with not only the 

consumption of FV but also with the children's consumption of SFD. A study that determined 

the diet quality of children using the Healthy Eating Index (HEI) revealed that the availability 

of sugar-sweetened beverages at home is associated with lower HEI values of 10 – 14 years 

old children leading to poor diet quality (Santiago-Torres et al., 2014). This evidence is further 

supported by Hebden et al., (2013), whose findings also suggest that reducing the availability 

of sugar-sweetened beverages not only at home but also at school is beneficial to reduce their 

consumption among children. Furthermore, assessments of data from three national surveys 

in the United States identified the soft drinks-related home environment as the greatest 

influence to children and adolescents for consumption of soft drinks compared to the 

influences from vending machines and fast-food establishments (French et al., 2003). Sugary 
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foods and sugar-sweetened beverages are usually considered unhealthy. Interventions are 

being planned and implemented throughout the world to limit unhealthy food consumption 

among children. A review of home-based interventions to reduce the consumption of sugar-

sweetened beverages revealed that improved availability of low-calorie beverages at home is 

associated with decreased intake of sugar-sweetened beverages among children and 

adolescents (von Philipsborn et al., 2019).  

 

2.5 Mediation  

2.5.1 An introduction to mediation 

The concept of ‘mediation’ can be simply defined as the transference of the effect of 

an independent/ predictor variable on a dependent/ outcome variable through a third 

variable which is called a mediator variable (Baron & Kenny, 1986). In other words, mediation 

is present when an independent variable influences the dependent variables through a third 

variable which is called a mediator variable. Figure 1 illustrates the idea of a simple mediation 

model. 

Figure 1: A simple mediation model of three variables (Baron & Kenny, 1986) 

In a mediation model, the associations between the independent and dependent 

variables are shown in two different pathways. The pathway shown as c in the above figure 

refers to the direct link between the independent and dependent variables and it is known as 

the ‘direct effect’ of a mediation model (MacKinnon et al., 2000). The link between the 

independent and dependent variable through the mediator variable (a*b) is known as the 

indirect effect of the mediation model (MacKinnon et al., 2000). The total effect of the model 
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refers to the combination of direct and indirect effects which can be shown as (c+a*b) 

(MacKinnon et al., 2000).  

Figure 2: A comparison of the three types of mediation; full mediation, partial mediation, and indirect 

mediation 

Mediation can be present in two major types; full mediation and partial mediation 

(Mathieu & Taylor, 2006). In full mediation, the independent variable does not have a direct 

effect on the dependent variable and the entire association between independent and 

dependent variables exists through the mediator variable. Partial mediation occurs when the 

mediator variable explains only a part of the association between the independent and 

dependent variables. In partial mediation, the independent variable has an effect on the 

dependent variable even when the mediator variable is removed from the model (Mathieu & 

Taylor, 2006). In addition to the above two major types of mediation, Mathieu & Taylor, 2006 

further describes another type of mediation; indirect mediation. The presence of full and 

partial mediation can be identified by a statistically significant total effect. In contrast, the 

indirect effect mediation is characterized by the presence of a statistically significant indirect 

effect while the total effect is insignificant. Therefore, the indirect effect mediation effect can 
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be judged by the examination of the total effect in a mediation model. Despite the disputes 

and arguments brought up about considering indirect effect as a type of true mediation, the 

concept of indirect effect mediation is supported by many researchers (Alwin & Hauser, 1975; 

Bollen, 1987; MacKinnon et al., 2002). Figure 2 displays a comparison of full, partial, and 

indirect effect mediation in terms of the significance of the associations/paths between 

exposure, outcome, and mediator variables.  

In addition to the above three types of mediation, the literature reveals that the 

presence of suppression may lead to inconsistent mediation models (MacKinnon et al., 2000). 

a suppressor variable is defined as a variable that can increase the predictive capacity of 

another variable (or variables) when it is included in a regression model in a situation where 

the predictivity is determined based on the magnitude of the regression coefficient (Tzelgov 

& Henik, 1991). According to (MacKinnon et al., 2000), direct and indirect effects with 

opposite signs implies the presence of a suppression effect in a mediation model.  

The concept of mediation and mediation analysis has been used in different fields of 

research. Studies in the field of psychology widely use mediation analysis to determine the 

associations among attitudes and behaviors ( Alwin & Hauser, 1975; Baron & Kenny, 1986). 

In addition to its usage in cross-sectional studies, the mediation analysis has been increasingly 

involved in the evaluations of randomized intervention studies with outcomes related to 

health (MacKinnon et al., 2000). Mediation can be effectively used to identify the critical 

components of interventions (Mackinnon & Dwyer, 1993). Further, mediation analysis can be 

used to explore ‘how’ an intervention effect was reached and to determine which 

components of the intervention were most effective and which components need to be 

improved or modified for future interventions (Spence et al., 2014). 

 

2.5.2 Mediation effect of home food availability and parental role-modeling of 

socioeconomic inequalities of children’s food consumption  

Mediation analysis has been gaining popularity in social and behavioral research. 

Association between SES and children’s food consumption is a widely studied topic in modern 

research. Recently, enhanced attention is given to studying the mediators of the above 
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association. However, a relatively low number of studies have used mediation analysis to 

determine the mediating effect of food availability and parental role-modeling of the 

association between SES and food consumption of the children. Interestingly, a systematic 

review of twenty studies (Mekonnen et al., 2020) done on the mediators of socioeconomic 

inequalities in dietary behaviors among children, adolescents, and youth (up to 18 years) had 

summarized studies with a similar focus to this thesis. According to this systematic review, a 

great majority of the studies included in the review (17 out of 20) were conducted in Europe, 

and all the studies were conducted in high-income, developed countries. The findings of this 

review concluded that household food availability and parental role-modeling of food were 

consistent mediators of the socio-economic inequalities of food consumption among 

children, adolescents, and youth (Mekonnen et al., 2020).  

The availability of evidence from experimental studies such as randomized controlled 

trials is very limited on this topic. An analysis of data from the Healthy Habits Intervention 

conducted in Australia which was a cluster randomized controlled trial revealed interesting 

findings of 3 to 5 years old children’s food consumption through mediation analysis. 

According to those findings, parental intake of fruits and vegetables and parent-providing 

behavior of fruits and vegetables had significant mediation effects on the association between 

home food environment and children’s consumption of fruits and vegetables (Wyse et al., 

2015). Most interestingly, the above mediation effects were significant not only in the 

immediate follow-up (after 2 months) but also in the long-term follow-up (after 12 months) 

assessments from the intervention. C. A. Vereecken et al., 2004 examined the mediation 

effects of parental practices on the association between maternal educational level and food 

consumption of Belgian children aged from 2.5 to 7 years. This analysis identified the mother’s 

consumption of FV as a significant mediator of the above association. However, according to 

this same analysis, the mother’s consumption of soft drinks was not a significant mediator of 

the association between the mother’s educational level and children’s consumption of soft 

drinks (C. A. Vereecken et al., 2004). The above evidence was further supported by the 

findings of Wijtzes et al., 2013; a mediation analysis on the association between maternal 

educational level and the consumption of sugar-sweetened beverages and energy-dense 

snacks of the preschool children (mean age = 4 years) in The Netherlands. According to this 
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study, parental consumption of sugar-sweetened beverages partially mediated the above 

association (Wijtzes et al., 2013).  

Another mediation analysis done on the association between the family 

socioeconomic position and consumption of energy-dense snacks (confectionary, cakes, 

sweet biscuits, and potato crisps) by secondary school children in Australia brought up 

evidence suggesting that household availability of energy-dense snacks strongly mediate the 

above association (Ball et al., 2009). De Coen et al., 2012 examined the mediation effect of 

parental practices related to soft drinks such as serving at meals, discouragement, and home 

availability of soft drinks on the association between parental SES and 2.5 to 7 years old 

Belgian children’s consumption of soft drinks. According to the findings of this analysis, home 

availability of soft drinks was a statistically significant mediator of the above association. An 

analysis of data from the Toybox-Study conducted in six European countries identified the 

home availability of sugar-sweetened beverages as a statistically significant mediator of the 

socio-economic inequalities on the consumption of sugar-sweetened beverages among 

preschool children aged from 3.5 to 5.5 years (Pinket, Craemer, Bourdeaudhuij, et al., 2016). 

Further, a mediation analysis of cross-sectional data from school-aged children in ten 

European countries including Finland had identified knowledge and availability of fruits as the 

strongest mediators of the positive association between parent’s educational level and 

children’s daily intake of fruits (Lehto et al., 2015).  

 

2.5.3 Other mediators of socioeconomic inequalities of children’s food consumption 

In addition to food availability and parental role-modeling, studies have identified 

many mediators of the association between SES and food consumption of the children. A 

mediation analysis done on the association between the mother’s educational level and 

consumption of fruits by secondary school children in Australia brought up evidence 

suggesting that cognitive factors such as self-efficacy to increase fruit intake, self-efficacy to 

reduce unhealthy food intake, and perceived importance of health among adolescents were 

strong mediators of the above association (Ball et al., 2009). 

In addition, the association between socioeconomic status and diet quality of children 

can be mediated by children’s behavioral mediators such as eating breakfast, eating with 
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family members, and the frequency of eating out. Evidence from Lee & Park, 2017 suggests 

that the habit of eating breakfast is a significant mediator of the association between 

socioeconomic status and children's (2 to 18 years of age) diet quality. According to Lehto et 

al., 2015, parent’s knowledge of the healthiness of fruits was a strong mediator of the 

association between parental educational level and fruit consumption of school-aged 

children. In addition, self-efficacy and preference towards fruits were identified as mediators 

with a moderate strength on the above association (Lehto et al., 2015).  
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2.6 Summary  

The SES of an individual or a household is measured by education, profession, and 

income. Available evidence has repeatedly suggested strong associations between SES and 

food consumption patterns. In high-income countries, higher SES is associated with healthier 

dietary patterns, and lower SES groups have more barriers in accessing and affording healthy 

food. According to available evidence, educational level and income are inversely linked with 

unhealthy dietary habits of children in high HD countries. To reduce SES-related issues in 

Finnish society, a clear understanding of SES disparities in food consumption in Finland with 

different income and social contexts is needed. In addition, it is important to determine the 

associations between the different SES indicators (education, profession, and income) to 

identify which SES indicators have the strongest impacts on children’s diet. 

Parental role modeling has a significant effect on children’s development and 

behaviors. Therefore, parental role modeling is considered a useful and effective agent in 

improving children’s dietary behaviors. Studies have shown that positive parental role 

modeling influences healthy food consumption among children.  

Food availability is an important dimension of household food security. According to 

the available evidence, the food consumption patterns of children are associated with 

household food availability. Studies have revealed strong associations between availability of 

SFD, availability of FV, and children’s consumption of those food items.  

A summary of the main studies used for the literature review is given in Table 1.  
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Table 1: A summary of the scientific literature used in the literature review  

Authors Country/ region 
Age of the 
children 

Predictor/ exposure 
DAM/ 
DPAM Outcome Key findings  

Socio-economic status 
 

Hinnig et al., 
2018*** 

High, medium, and 
low HDC 
High HDCs: 
Belgium, Cyprus, 
England, Estonia, 
Germany, Hungary, 
Italy, Korea, Spain, 
Sweden 

2 – 19 
years 

Family income, 
parent’s education   

 DP of the children 
(healthy or 
unhealthy) 

High HDCs -  
 Inverse association between parent’s education and 

children’s unhealthy DP 
 A positive association between parent’s education and 

children’s unhealthy DP 
 Higher family income is associated with children’s lower 

adherence to unhealthy DP 
Medium and low HDCs –  
 No significant association between parent’s education or 

family income and healthy DP of children  

Gutiérrez-
Camacho et 
al., 2019*** 

Australia, England, 
Japan, The 
Netherlands, USA 

Under 2 
years 

Sociodemographic 
factors of the family: 
educational level, 
income 

 DP of the children  A positive association between ‘high’ educational level 
of mothers and healthy DP of children 

 Inverse association between ‘high’ educational level of 
mothers and unhealthy DP of children 

 A positive association between ‘low’ income level of the 
family and unhealthy DP of children 

 A positive association between ‘high’ income level of the 
family and healthy DP of children 

 Higher maternal age was positively associated with 
healthy DP of children 

L. Chen et 
al., 2019* 

USA  14 – 18 
years 

Race, gender, family 
structure, parental SES  

24h-DR DP of the 
adolescents  

 Caucasian race and female gender were more likely to 
practice healthy DP 
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Authors Country/ region 
Age of the 
children 

Predictor/ exposure 
DAM/ 
DPAM Outcome Key findings  

 Among Caucasians, higher education levels of both 
parents and paternal occupation were positively 
associated with healthy DP 

 Among African-Americans, higher occupational level of 
the mother, higher educational level of father, and living 
with both parents were positively associated with 
healthy DP 

Sotero et al., 
2015* 

Brazil  Under 2 
years 

Maternal 
socioeconomic, 
cultural, and 
demographic variables 

FFQ DP of the children  Higher family income and higher maternal educational 
level were positively associated with children’s 
consumption of vegetables, fruits, meat, eggs, and offal 

 Lower family income and lower maternal educational 
level were positively associated with children’s 
consumption of industrially processed food 

Manyanga et 
al., 2017* 

Australia, Brazil, 
Canada, China, 
Colombia, Finland, 
India, Kenya, 
Portugal, South 
Africa, UK, USA 

9 – 11 
years 

Household SES FFQ, PCA DP of the children  Lower within-country SES is strongly associated with 
unhealthy DP among the children 

Rashid et al., 
2018* 

The Netherlands  5 years Ethnicity, maternal 
educational level 

FFQ DP of the children   Children’s DP was associated with SES and ethnicity  
 Children from low SES had higher snacking and meat 

consumption 
 Non-Dutch ethnicity scored more on snacking  

Laitinen et 
al., 1995* 

Finland  9 – 15 
years 

Family SES 48h-DR Food consumption 
of the children 

 Children from higher SES families consumed more low-
fat milk, fruits, soft vegetable margarine, and less butter, 
coffee, high-fat milk, and rye products compared to the 
children from lower SES families 
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Authors Country/ region 
Age of the 
children 

Predictor/ exposure 
DAM/ 
DPAM Outcome Key findings  

Haapalahti et 
al., 2003* 

Finland  10 – 11 
years 

Family SES FFQ DP and food use of 
the children 

 Children from high SES families ate vegetables more 
often and used high-fat milk and butter less often 

 Children from the families with no regular dinner 
practices ate more sweets and fast food 

de Oliveira 
Figueiredo et 
al., 2019* 

Finland  9 – 14 
years  

PEL FFQ DP and regularity 
of meals of the 
children 

 Children of parents with high educational levels were 
more likely to have healthy and regular dietary patterns 

Pinket et al., 
2016* 

Belgium, Bulgaria, 
Germany, Greece, 
Poland, Spain 

3.5 – 5.5 
years 

Maternal educational 
level 

FFQ Diet quality index 
of children: 
diversity, quality, 
equilibrium, meal 
index 

 Preschoolers from lower maternal educational levels 
had lower diet quality index values compared to 
preschoolers from higher maternal educational level 

Lehto et al., 
2018* 

Finland  3 – 6 years PEL 3d-FR, FFQ Food consumption 
of the children (FV 
berries, SSB, sugary 
everyday foods) 

 Low PEL was associated with more frequent 
consumption of SSBs and less frequent consumption of 
FV, and berries 

 Preschoolers from middle PEL consumed more sugary 
everyday food compared to the preschoolers from high 
PEL 

Parental role-modeling of food 
 

Draxten et 
al., 2014* 

USA  8 – 12 
years 

Parental role modeling 
on FV 

24h-DR Food consumption 
of the children 

 Children whose parents role modeled on eating FV as 
snacks and green salad for dinner were more likely to 
meet daily FV requirements compared to children whose 
parents didn’t 

Coto et al., 
2019* 

USA  5 – 7 years FV intake of the 
parents 

24h-DR FV intake of the 
children 

 Compared to the parent who did not consume the daily 
recommended amount of FV, the parents who did were 
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Authors Country/ region 
Age of the 
children 

Predictor/ exposure 
DAM/ 
DPAM Outcome Key findings  

10 times more likely to have their children also consume 
the daily recommended amount of FV  

 parental role-modeling of children’s diet is stronger in 
low-income families 

Blissett et al., 
2016* 

England  2 – 4 years Parental physical 
prompting, parental 
modeling 

CEBQ Children’s 
acceptance for 
novel fruit (NF) 

Children’s food 
avoidance traits on 
NF 

 

 Children with low food responsiveness showed higher 
acceptance towards NF in the modeling control 
condition compared to parental prompting but no 
modeling condition 

 Parental physical prompting without modeling showed 
to reduce NF acceptance 

Vepsäläinen, 
Nevalainen, 
et al., 2018* 

Finland  3 – 6 years Food consumption of 
the parents  

FFQ Food consumption 
of the children 

 Mother-child DP resemblance was stronger than father-
child DP resemblance  

 Reporter bias has a significant effect on the dietary data 

Kähkönen et 
al., 2020* 

Finland  3 – 5 years Food consumption of 
the parents 

FFQ, PCA Food consumption 
of the children 

 Mother’s and child’s consumption of raw vegetables, 
cooked vegetables, fruits, and berries were significantly 
associated 

 Father’s and child’s consumption of cooked vegetables 
was significantly associated 

Availability of food  

Vepsäläinen 
et al., 2018* 

Finland  3 – 6 years Household availability 
of FV and sugar-
enriched food 

FFQ, PCA DP of the children  The availability of FV was positively associated with the 
dietary intake of vegetables  

 The availability of FV was inversely associated with the 
dietary intake of sweets and sugary treats 

 The availability of sugar-enriched foods was positively 
associated with the dietary intake of sweets and sugary 
treats 
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Authors Country/ region 
Age of the 
children 

Predictor/ exposure 
DAM/ 
DPAM Outcome Key findings  

Campbell et 
al., 2007* 

Australia  12 – 13 
years 

Household food 
availability   

FFQ Children’s 
consumption 
frequency of high-
energy fluids, 
sweet snacks, 
savory snacks, and 
take-out foods 

 Availability of unhealthy foods (snacks, chips, 
confectionery, soft drinks) was positively associated with 
snacks and high-energy fluid consumption of girls and 
savory snacks consumption of boys  

Larson et al., 
2017* 

USA Adolescent
s (mean 
age = 
14.5±2 
years) 

Unhealthy food 
availability at home 

FFQ Intake of EDS food 
by the adolescents   

 Unhealthy food availability (e.g. EDS such as candies, 
cookies) at home was positively associated with the 
consumption of energy-dense snacks  

Johnson et 
al., 2011* 

England  11 years Availability of non-
core foods (e.g. 
biscuits, fats, chips) 

Availability of core 
foods (vegetables, 
grains, dairy)  

FFQ Food consumption 
of the children  

 Children’s consumption of non-core foods (e.g. biscuits, 
fats, chips) was positively associated with the availability 
of non-core foods in the home 

 The association between the availability and 
consumption of non-core food items is stronger than the 
association between the availability and consumption of 
core food items 
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Authors Country/ region 
Age of the 
children 

Predictor/ exposure 
DAM/ 
DPAM Outcome Key findings  

Robson et 
al., 2019** 

USA 2 – 5 years  Lowering high-
calorie, less-
nutritious food 
availability 

 Increasing low-
calorie, high-
nutritious food 
availability  

24h-DR Diet quality of the 
preschoolers (after 
6 months follow 
up) 

 Fruit consumption of the children was significantly 
higher after 6 months 

 Children’s consumption of SSB, sweet and salty snacks 
were significantly lower than the baseline after 6 
months  

Ong et al., 
2017*** 

The USA and 
European countries  

6 – 12 
years 

Home food 
environment  

 FV consumption of 
the children  

 Home availability of FV and children’s consumption of FV 
had strong positive associations  

Bassul et al., 
2020* 

Ireland  3 – 5 years Home food 
environment  

CFQ Dietary intake of 
the children 

 Availability of a higher variety of fruits (many types of 
fruits) was associated with a higher intake of fruits 
among children 

Cullen et al., 
2003* 

USA 9 – 12 
years 

Availability, 
accessibility, and 
preference for fruits, 
fruit juices, and 
vegetables 

FFQ DP of the children  Household availability of fruits, fruits juices, and 
vegetables significantly improved the consumption of 
those food items among children despite their less 
preference 

Eicher-Miller 
& Zhao, 
2018*** 

USA 1 – 5 years Household food 
security 

 Dietary intake of 
the children  

 Children from food-insecure households seemed to have 
a lower intake of vegetables compared to the children 
from food-secure households due to the differences in 
food availability  
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Authors Country/ region 
Age of the 
children 

Predictor/ exposure 
DAM/ 
DPAM Outcome Key findings  

Santiago-
Torres et al., 
2014* 

USA 10 – 14 
years 

Home food availability  FFQ Diet quality of the 
children  

 Children with lower diet quality were more likely to 
come from households where the availability of SSB was 
higher compared to children with higher diet quality 

Hebden et 
al., 2013* 

Australia  9 – 16 
years 

Home availability of 
soft drinks 

FQ Children’s 
consumption of 
soft drinks 

 Children were almost five times as likely to be high 
consumers of soft drinks were usually available in their 
home 

von 
Philipsborn 
et al., 
2019*** 

53 out of 58 
studies from high-
income developed 
countries 

Children, 
adolescent
s, 
teenagers, 
and adults  

Effects of 
environmental 
interventions 

DSQ Consumption of 
SSB 

 Improved availability of low-calorie beverages at home 
is associated with decreased intake of SSB among 
children and adolescents  

Mekonnen et 
al., 2020*** 

17 out of 20 
studies from 
European countries 

0 – 18 
years 

Family SES  Dietary behaviors 
of the children, 
adolescents, and 
youth 

Household food availability and parental role-modeling 
of food were consistent mediators of the socio-
economic inequalities of food consumption among 
children, adolescents, and youth 

Wyse et al., 
2015** 

Australia  3 – 5 years Healthy Habits 
Intervention (aimed to 
improve home food 
environment) 

DSQ Immediate and 
sustained increases 
in FV consumption 
of the children 

 Parental intake of fruits and vegetables had a significant 
mediation effect on the association between home food 
environment and children’s consumption of fruits and 
vegetables 

 The above mediation effect was significant even after 12 
months from the intervention  
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Authors Country/ region 
Age of the 
children 

Predictor/ exposure 
DAM/ 
DPAM Outcome Key findings  

C. A. 
Vereecken et 
al., 2004* 

Belgium  2.5 – 7 
years 

Maternal educational 
level 

FFQ Food consumption 
of the children  

 Mother’s intake of vegetables was a significant mediator 
of the association between maternal educational level 
and children’s consumption of vegetables  

 Mother’s intake of soft drinks was not a significant 
mediator of the association between the mother’s 
educational level and children’s consumption of soft 
drinks 

Wijtzes et 
al., 2013* 

The Netherlands  Preschool 
children 
(Mean age 
= 4 years) 

Maternal educational 
level  

FFQ Consumption of 
SSB and EDS of the 
children 

 Parental consumption of SSB partially mediated the 
association between maternal education and children’s 
consumption of SSB 

Ball et al., 
2009* 

Australia  12 – 15 
years 

Family SES FFQ Children’s 
consumption of 
EDS 

 Household availability of energy-dense snacks strongly 
mediate the association between family SES and 
children’s consumption of EDS 

De Coen et 
al., 2012* 

Belgium  2.5 – 7 
years  

SES of the parents FFQ Children 
consumption of 
soft drinks 

 Home availability of soft drinks was a statistically 
significant mediator of the association between parental 
SES and children’s consumption of soft drinks  

Pinket, 
Craemer, 
Bourdeaudh
uij, et al., 
2016* 

Belgium, Bulgaria, 
Germany, Greece, 
Poland, Spain 

3.5 – 5.5. 
years 

Family SES FFQ Children's 
consumption of 
SSB 

 Home availability of SSB was a statistically significant 
mediator of the socio-economic inequalities on the 
children's consumption of SSB 
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Authors Country/ region 
Age of the 
children 

Predictor/ exposure 
DAM/ 
DPAM Outcome Key findings  

Kaukonen et 
al., 2019* 

Finland  3 – 6 years Surgency, effortful 
control  

FFQ Vegetable 
consumption of the 
children 

 Home availability of vegetables significantly mediated 
the association between surgency, effortful control, and 
children’s consumption of vegetables  

Lehto et al., 
2015* 

Bulgaria, Finland, 
Germany, Greece, 
Iceland, the 
Netherlands, 
Norway, Portugal, 
Slovenia, and 
Sweden 

3 – 6 years PEL FFQ FV consumption of 
the children  

 Knowledge and home availability of FV were strong 
mediators of the association between parental 
educational level and children's FV consumption  

* Observational study, ** Experimental study, *** Systematic review, DAM: Dietary Assessment Method, DPAM: Dietary Pattern Assessment Method, FFQ: 

Food Frequency Questionnaire, PCA: Principal Component Analysis, 24h-DR: 24-hour Dietary Recall, 48h-DR: 48-hour Dietary Recall, 3d-FR: 3-day Food Record, 

CEBQ: Children’s Eating Behaviour Questionnaire, CFQ: Child Feeding Questionnaire, DSQ: Dietary Survey Questionnaire, HDC: Human Development 

Countries, DP: Dietary Pattern, SES: Socioeconomic Status, FV: Fruits and Vegetables, SSB: Sugar-Sweetened Beverages, EDS: Energy-Dense Snacks, PEL: 

Parental Educational Level 
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2.7 The rationale of the study  

The influence of SES on household dietary patterns is well-documented by research 

(Groth et al., 2001) (Friel et al., 2003). Scientific findings have repeatedly proven that higher 

SES is positively associated with healthier dietary patterns in high-income countries (Alkerwi 

et al., 2015) (Manyanga et al., 2017). Although numerous studies have investigated the 

relationship between SES and diet, still there are unclear areas about this relationship. 

However, increased attention is paid lately to examine the individual influence by the 

determinants of SES; education, profession, and income on quality and frequency (Darmon & 

Drewnowski, 2008). This study investigates the associations of major determinants of SES 

(education and income) with children’s food consumption instead of studying the overall 

effect of SES on children’s diet. Moreover, not adequate recent evidence is available on the 

socioeconomic inequalities of pre-school-aged children in Finland in addition to the findings 

of the DAGIS cross-sectional study. This analysis of DAGIS intervention study data may give 

more detailed evidence and an understanding of how the different determinants of SES affect 

the food consumption of young children in Finland. 

Many factors can mediate the association between SES and dietary patterns (Pechey 

& Monsivais, 2016), and studying the effect of the mediators is important to understand these 

associations. Examining the effects of modifiable mediators such as food availability and 

parental role modeling is beneficial to plan interventions to reduce the impact of SES 

disparities on dietary patterns. This study is planned to determine the mediation effects of 

food availability and parental role modeling on children’s food consumption in a single-

mediator model followed by a multiple-mediator model.  
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2.8 Research objectives 

The main aim of this thesis was to investigate the relationship between family SES 

and the food consumption of children and to determine whether household food availability 

and parental role-modeling of food mediate the above associations. The parental educational 

level and the relative income of the family were considered as the measurers of the SES. The 

two research questions were: 

1. Are parental educational level and relative income of the family associated with children’s 

consumption of FV and SFD? 

2. Are the above associations mediated by household food availability and parental role 

modeling on FV and SFD?  
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3. Methodology  

Study design and participants  

DAGIS (Increased Health and Wellbeing in Preschools) project (https://dagis.fi/in-

english/) was conducted to examine and diminish socioeconomic disparities related to 

Energy Balance Related Behaviors of preschool-children in Finland. This project consisted 

of two phases: a cross-sectional survey (2015 – 2016) and a randomized controlled trial 

(RCT) (2017 – 2018). This current study is a part of the RCT phase of DAGIS. Data from the 

baseline assessment of the RCT is used for this analysis. Detailed information and study 

protocols for this randomized controlled trial (Ray et al., 2019) have been published 

previously. Recruitment of the participants was conducted in two municipalities of 

Finland; Salo and Riihimäki. Altogether, 1702 eligible preschool children in the 3-6 years’ 

age group from 32 preschools and their families were invited for the study, and 802 (47% 

of invitees) consented to the participation. Baseline data were collected from September 

to October 2017. During the baseline data collection, parents of 698 children filled the 

parental questionnaire (a response rate of 87% of the participants). At the time of the 

baseline, parents were aware that post-intervention data collection will be done, but they 

were not aware of the randomization and to which group they belong (Ray et al., 2020).  

Measurements and variables 

Socioeconomic status of parents  

Two determinants of socioeconomic status; education and income were 

considered as the two exposures for this analysis. The parents reported the educational 

level of both parents in the questionnaire on a seven-item list (See Table 3). The highest 

educational level of the parents in the family was considered as the ‘parental educational 

level’ for this analysis. The parental educational level data was recoded into three 

educational categories as ‘low’ (comprehensive school, vocational school, secondary 

school), ‘medium’ (polytechnic degree or bachelor’s degree), and ‘high” (master’s degree 

or higher).  

https://dagis.fi/in-english/
https://dagis.fi/in-english/
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The parents reported the net after-tax average income of the entire household 

per month. All the regular incomes such as capital gains, pensions, other social benefits 

including child benefits were considered as household income. Ten answer options were 

given ranging from ‘1=less than 500 Euros’ to ’10=over 10,000 Euros’ per month. The 

relative income of the family variable was calculated by weighting the net income as the 

first adult in the household = 1, second adult in the household = 0.5, and each child under 

18 years = 0.3. The relative income tertiles cut-off values used for the categorization of 

‘low’, ‘medium’, and ‘high’ income levels are displayed in Table 2. 

Food consumption of the children 

A Food Frequency Questionnaire (FFQ) which was specifically developed for 

DAGIS was used to collect food consumption data (Korkalo et al., 2019). The FFQ 

contained 51 food and drink items and it was planned to cover the food consumption in 

the previous week. There were three answer options for each item in the FFQ; ‘not at all’, 

‘times per day’, and ‘times per week’. Most of the parents filled the online FFQ and few 

used the hard copy of the FFQ.  Parents were instructed to either tick the ‘not at all’ 

column or to write the number in one of the other columns. The FFQ was intentionally 

planned not to cover food or drinks eaten at preschool. For this particular study, 17 food 

and drink items in the FFQ which were either vegetables, fruits, and berries or 

food/drinks with added sugar were chosen and those were categorized into two groups; 

fruits and vegetables (FV), and sugary food and drinks (SFD) (see Table 3 for the 

composition of two food groups). These particular food/drink items were chosen for this 

analysis because the DAGIS study focused specifically on FV and SFD. In addition, FV and 

SFD can be used as markers of healthy and unhealthy diets (World Health Organization, 

2017).  

The number of times each food/drink item consumed per week was extracted 

from the FFQ. The sum of the weekly consumption values for each food/drink item under 

the FV group and SFD group (see Table 3 for food/drink items in each group) for each 

respondent was calculated to describe the consumption frequencies of FV and SFD.  The 

cases with outliers of three standard deviations (N=15) were excluded from the dataset. 

 



41 
 

Household food availability 

A previously developed and published tool to assess the home food environment 

(Couch et al., 2014) was modified and used to collect household food availability data 

(Vepsäläinen, Korkalo, et al., 2018). The questionnaire included fifteen food items: fresh 

vegetables; fresh fruits or berries; frozen vegetables; frozen fruits or berries; sweets or 

chocolate; sweet cookies; sweet pastries; cereals or muesli with added sugar; yogurts 

with added sugar; other dairy products or similar with added sugar (i.e. puddings or 

quarks); ice cream; soft drinks with added sugar; juices with added sugar; 100 % fruit 

juices; and cocoa (drink or cocoa powder with added sugar). Parents of the children 

answered the questionnaire and they reported the availability of food/drink items as 

never, rarely, sometimes, often, always. Values from 1 to 5 were allocated to each answer 

(1=never, 5=always) accordingly. The average of the answers for each food/drink item 

under the fruits and vegetables, and sugary food and drinks group (see Table 2) for each 

respondent was calculated separately and used for the analysis. Household food 

availability was used for the mediation analysis as a mediating factor of the association 

between the exposures and outcome of this study. 

Parental role modeling for food consumption 

The questions to assess parental role modeling were; ‘During the past week how 

often did you consume vegetables/ fruits/ sugary everyday foods/ sugary treats/ sugary 

drinks when your child was around?’. Each question had six answer options; not once, 1-

2 times, 3-4 times, 5-6 times, daily, and more than once a day. Values from 1 to 11 were 

allocated to the answer as 1=not once, 1.5=1-2 times, 3.5=3-4 times, 5.5=5-6 times, 

7=daily, and 11=more than once a day. For this analysis, questions on vegetables and 

fruits were included in the ‘fruits and vegetable group’ and sugary everyday food, sugary 

treats, and sugary drinks were included in the ‘sugary food and drinks group’. Parental 

role modeling was used in the analysis as a mediating factor of the association between 

the exposures and outcome. 
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Covariates  

Children’s age and gender were included in the mediation analysis as covariates. 

The parents reported their children’s gender and birth date, from which their age was 

calculated. Age was used as a continuous variable. These covariates were included in all 

the mediation models.  
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Table 2: Variables used in the analysis  

Role in the 
analysis 

Related survey question/s and answers Variable used in the analysis 
Type of the 

variable 

Exposure What is the highest degree of education you/ your partner 

has/ have achieved? 

Answers: Comprehensive school, vocational school, 

secondary school, polytechnic degree, bachelor’s degree, 

master’s degree, licentiate/doctoral degree, other 

Parental educational level 

Low: comprehensive school, vocational school, 

secondary school 

Middle: polytechnic degree or bachelor’s degree 

High: master’s degree or licentiate/doctoral degree 

Categorical  

Exposure How large is your household net income (after-tax) on 

average per month?  

Answers: 1= Less than 500 euros; 2= 500-999 euros; 3= 

1000-1499 euros; 4= 1500-1999 euros; 5= 2000-2499 

euros; 6= 2500-2999 euros; 7= 3000-4999 euros; 8= 5000-

7499 euros; 9= 7500-10 000 euros; 10= over 10 000 euros 

Relative income  

Low: <= 1666.67 euros per person 

Middle: 1666.67< >1904.76 euros per person 

High: >= 1904.76 euros per person 

 

Categorical  

Mediator 
  

How often are there;  
(i) fresh fruits and berries  
(ii) frozen fruits and berries  
(iii) fresh vegetables  
(iv) frozen vegetables  

                             at home? 

Availability of FV: 
 
Sum of the answers for each food category: 1= never; 2= 
rarely; 3= sometimes; 4= often; 5= always 

Continuous 
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Role in the 
analysis 

Related survey question/s and answers Variable used in the analysis 
Type of the 

variable 

How often are there; 

(i) Flavored yogurt and quark,  
(ii) Puddings 
(iii) Berry sauce with added sugar 
(iv) Sugar-sweetened cereals and mueslis 
(v) ice cream 
(vi) chocolate and sweets 
(vii) sweet pastries 
(viii) cookies and snack bars 
(ix) soft drinks with added sugar 
(x) syrups with added sugar  

                                    at home? 

Availability of SFD: 

 

Average of the answers: 1= never; 2= rarely; 3= 
sometimes; 4= often; 5= always 

Continuous 

Mediator 

 

During the past week, how often did you eat (i) vegetables, 
(ii) fruits, and berries when you eat with your child? 

 

Not once, 1-2 times, 3-4 times, 5-6 times, daily, more than 
once a day 

Parental role modeling for FV: 

 

The two variables were recoded as 1=0, 2=1.5, 3=3.5, 
4=5.5, 5=7, and 6=11 times per week. Then the two new 
variables were summed up and averaged.  

Continuous  

During the past week, how often did you eat/drink (i) 
sugary everyday food, (ii) sugary treats, (iii) sugary drinks 
when you eat/drink with your child? 

 

Not once, 1-2 times, 3-4 times, 5-6 times, daily, more than 
once a day 

Parental role modeling for SFD: 

 

The three variables were recoded as 1=0, 2=1.5, 3=3.5, 
4=5.5, 5=7, and 6=11 times per week. Then the three 
new variables were combined.  

Continuous 
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Role in the 
analysis 

Related survey question/s and answers Variable used in the analysis 
Type of the 

variable 

Outcome How often during the past week has your child eaten; 

(i) fresh fruits 
(ii) berries 
(iii) fresh vegetables 
(iv) cooked vegetables?  

Numeric answer for each food item according to the 
number of times eaten during the past week 

FV consumption of children: 

Average of the answers for the four food items 

Continuous 

How often during the past week has your child eaten;  

(i) flavored yogurt and quark 
(ii) puddings 
(iii) berry, fruit, and chocolate porridge 
(iv) sugar-sweetened cereals and muesli 
(v) berry and fruit stews 
(vi) ice cream 
(vii) chocolate 
(viii) sweets 
(ix) cakes and pastries 
(x) sweet biscuits and cereal bars 
(xi) soft drinks with added sugar 
(xii) flavored and sweetened milk- and plant-based 

drinks 
(xiii) sugar-sweetened juice drinks 

SFD consumption of the children: 

 

Average of the answers for the thirteen food items 

Continuous 

FV = fruits and vegetable, SFD = sugary food and drinks. 
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Table 3: FFQ food items included in the two food groups 

Food group in the analyses Food items in FFQ 

Fruits and 
vegetables 

 Fruits  

       Fresh fruits 

        Berries 

 Vegetables 
        Fresh vegetables 

        Cooked and canned vegetables 

Sugary food 
and drinks 

 Sugary everyday food 

        Flavored yogurt and quark 

        Puddings 

        Berry, fruit, and chocolate porridge  

        Sugar-sweetened cereals and muesli 

        Berry and fruit stews 

 Sugary treats 

        Ice cream 

        Chocolate 

        Sweets 

        Cakes and pastriesa 

        Sweet biscuits and cereal bars 
 Sugary beverages 

        Soft drinks 

        Flavored and sweetened milk- and plant-based drinks 

        Sugar-sweetened juice drinks 

         FFQ = Food Frequency Questionnaire 

a Cakes, cupcakes, buns, pies, and sweet pastries 
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Statistical analysis  

The Statistical Package for Social Sciences (SPSS) version 27.0 (IBM SPSS Statistics: 

Chicago, IL, 2020) was used for the descriptive analysis. Descriptive statistics such as 

frequencies, means, standard deviations (SD), and medians were calculated for all the 

variables. Food consumption variables (outcome variables) were checked for normal 

distribution and outliers of three standard deviations (3SD) were removed from the dataset 

(N=15). Outcome variables and mediator variables were checked for multicollinearity through 

linear regression. Since the variance inflation factors (VIF) for all the combinations among 

outcomes and mediators were below 5, it was assumed that no significant multicollinearity is 

present in the model (Akinwande et al., 2015).  

Correlations among exposure variables and outcome variables were checked by 

conducting Spearman correlation tests. In addition, Spearman correlation tests were done for 

all the possible combinations between exposure, outcome, and mediator variables.  

Mediation analysis was conducted using the PROCESS Version 3 macro for SPSS 

developed by Andrew F. Hayes (A. F. Hayes, 2012). The low educational group and the low 

relative income group were treated as the reference groups in the mediation models. The 

mediation analysis was carried out in two mediation models. The findings were interpreted 

based on the total effect, direct effect, and indirect effect of the mediation analysis outputs. 

The significance of the total and direct effects was determined based on the p-value (<0.05). 

The indirect effect was considered statistically significant if its confidence interval did not 

contain zero. In addition, the R-square values were considered to determine the proportion 

of the association that is explained by the model.  

Model 1: Single mediator model 

Individual mediation effects of the four mediator variables were analyzed for the 

associations between the exposures and outcomes.  

Model 2: Multiple mediators model 

The statistically significant mediators that had a significant indirect effect in Model 1 

(Single mediator model) were simultaneously used for Model 2. 
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4. Results 

Of the parents who filled the parental questionnaire on food availability and role 

modeling, 91% (N= 612) were mothers. The distributions of the two socioeconomic exposures 

followed a similar pattern in the study sample. The proportions of low, middle, and high 

educational level families were 29%, 47%, and 24% respectively. According to the descriptive 

statistics of relative income tertiles, the lowest tertile had a relative income similar to or lower 

than 1666.67 Euros per month. The highest tertile had a relative income similar to or higher 

than 1904.76 Euros.  

Outcomes and mediator variables were not normally distributed. However, the mean 

and median values for the above variables were very close. The median household availability 

score for fruits and vegetables was 4 and the values ranged from 2 to 5. The sugary food and 

drinks group had a median availability score of 2 in a range of 0.8 to 3.4. Considering parental 

role modeling, parents reported consuming fruits and vegetables, and sugary food and drinks 

a median of 6 (ranged from 0 – 11) and 1 (ranged from 0 – 8) times per week in front of the 

child respectively. Children’s median consumption frequency of fruits and vegetables was 19 

times per week, and the sugary food and drinks group had a median consumption score of 14 

times per week outside the preschool time. Table 4 displays the descriptive statistics of the 

participants’ characteristics and variables used in the analysis.  

Table 4: Descriptive statistics of the participant’s characteristics and variables  

Characteristic/ variable N (missing) 
Mean ± SD or 

percentage 
Median 

Minimum - 
Maximum 

Age (years) 612 (0) 5.2 ± 1.04 5.3 2.79 – 7.08 

Gender 612 (0)    

Boy 332 54%   

Girl  280 46%   

Parental educational level 

Low  167 29%   

Middle  273 47%   

High  143 24%   

Total  583 (29) 100%   
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Characteristic/ variable N (missing) 
Mean ± SD or 

percentage 
Median 

Minimum - 
Maximum 

Tertiles of Relative income of the family  

Low  147 28%   

Middle  206 39%   

High  176 33%   

Total  529 (83) 100%   

Availability of FV 575 4 ± 0.7 4 2 – 5 

Availability of SFD 569 2 ± 0.4 2 0.8 – 3.4 

Parental role modeling for FV (times 
per week) 

578 6 ± 2.9 6 0 – 11 

Parental role modeling for SFD (times 
per week) 

577 1 ± 1.1 1 0 – 8 

FV consumption of children (times per 
week) 

607 21 ± 10.9 19 0 – 57 

SFD consumption of children (times per 
week) 

581 15 ± 7.5 14 0 – 40 

FV = fruits and vegetable, SFD = sugary food and drinks. Categories of the parental educational level; ‘low’ = 
comprehensive school, vocational school, secondary school, ‘middle’ = polytechnic school or bachelor’s degree, 
‘high’ = master’s degree or licentiate/doctoral degree. Cut-offs for relative income tertiles; less than 1666.67 
Euros per person = ‘low’, 1666.67< >1904.76 Euros per person = ‘middle’, higher than 1904.76 Euros per person 
= ‘high’. FV consumption of children = average weekly consumption frequency of four FV items in the FFQ. SFD 
consumption of children = average weekly consumption frequency of thirteen SFD items in the FFQ. Availability 
of FV = average household availability of four FV items in the FFQ. Availability of SFD = average household 
availability of thirteen SFD items in the FFQ. Parental role-modeling of FV = average weekly frequency of parents 
eating FV when the child was around. Parental role-modeling of SFD = average weekly frequency of parents 
eating SFD when the child was around.  

Table 5 displays the results of Spearman correlation tests conducted among the 

studied variables. The parental educational level had a statistically significant positive 

correlation with the FV consumption of children (r = 0.134). However, parental educational 

level was not statistically significantly correlated with the children’s SFD consumption. The 

relative income level of the family was neither statistically significantly correlated with 

children’s FV consumption nor with SFD consumption. According to Spearman’s correlation 

tests, the parental educational level correlated statistically significantly and positively with 

two mediators; household availability score of FV (r = 0.131) and parental role modeling for 

FV (r = 0.084). Relative income of the family had statistically significant and positive 

correlations with three mediators; availability of FV (r = 0.157), availability of SFD (r = 0.124), 

and parental role modeling of FV (r = 0.098). Correlation tests between mediator and outcome 
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variables revealed that household availability score of FV (r = 0.321) and parental role 

modeling of FV (r = 0.427) were positively and statistically significantly correlated with FV 

consumption of children. Moreover, availability of SFD (r = 0.463) and parental role modeling 

of SFD (r = 0.284) showed statistically significant positive correlations with children’s SFD 

consumption. According to the results of Spearman correlation tests among mediator 

variables, the availability of FV had positive statistically significant correlations with the 

availability of SFD (r = 0.162) and parental role modeling of FV (r = 0.297). Furthermore, 

parental role modeling of SFD showed statistically significant correlations with the availability 

of SFD (r = 0.352) and parental role modeling of FV (r = 0.107).  

Table 5: The Spearman correlation coefficients between the variables 

 1 2 3 4 5 6 7 

1. Parental educational 

level 

       

2. Relative income of the 

family 

0.328**       

3. FV consumption of 

children 

0.134** 0.077      

4. SFD consumption of 

children  

0.079 0.024 0.019     

5. Availability of FV 0.131** 0.157** 0.321** -0.070    

6. Availability of SFD 0.070 0.124** -0.076 0.463** 0.162**   

7. Parental role modeling 

of FV 

0.084* 0.098* 0.427** -0.040 0.297** -0.072  

8. Parental role modeling 

of SFD 

0.051 -0.041 -0.018 0.284** -0.072 0.352** 0.107** 

*Correlation is significant at the 0.05 level 
** Correlation is significant at the 0.01 level 
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Model 1: Single mediator model 

The single mediator model has parental educational level and relative income as the 

predictors, and children’s consumption of FV and SFD as the outcomes. Statistical results of 

Model 1 are shown in Table 6. 

Association between the parental educational level and FV consumption of children: 

The direct effect between the ‘high’ parental educational level and FV consumption of 

children was statistically significant when the availability of FV was included in the model as 

a mediator (β = 2.76, 95% CI [0.46 – 5.06]). Results indicated that the ‘high’ parental 

educational level of the family was a statistically significant predictor of the availability of FV 

(a path) (β = 0.37, 95% CI [0.38 – 1.54]) and that the availability of FV was a statistically 

significant predictor of FV consumption of children (b path) (β = 0.34, 95% CI [1.10 – 1.75]). 

The indirect effect (β = 0.13, 95%CI [0.05 – 0.21]) and the total effect (β = 4.13, 95%CI [1.71 – 

6.56]) of the above association were also statistically significant. These results suggested the 

presence of a partial mediation effect by the availability of FV on the association between the 

parental educational level and FV consumption of children.  

The association between the ‘high’ parental educational level and FV consumption of 

children with parental role-modeling of FV as a mediator had a statistically significant direct 

effect (β = 3.18, 95% CI [0.98 – 5.38]). The ‘high’ parental educational level was a statistically 

significant predictor of the parental role-modeling of FV (β = 0.23, 95% CI [0.02 – 1.31]) and 

the parental role-modeling of FV showed a statically significant effect on the FV consumption 

of children (β = 0.41, 95% CI [0.98 – 5.38]). Moreover, the indirect effect (β = 0.10, 95%CI 

[0.003 – 0.19]) and the total effect (β = 4.21, 95%CI [1.71 – 6.56]) of the above association 

were also statistically significant. These results implied that the association between the 

parental educational level and FV consumption of children was partially mediated by parental 

role-modeling of FV. 

The association between the ‘high’ parental educational level and FV consumption of 

children with the availability of SFD as a mediator had a statistically significant direct effect (β 

= 4.43, 95% CI [2.01 – 6.84]). The ‘middle’ parental educational level gave statistically significant 

a-path (β = 0.21, 95% CI [0.08 – 2.19]), b-path (β = -0.11, 95% CI [-0.38 – -0.05]), and indirect 
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effects (β = -0.02, 95%CI [-0.06 – -0.001]). Though there was no statistically significant direct 

effect to suggest the presence of a full or partial mediation effect for the above association 

through the availability of SFD, the presence of a statistically significant indirect effect implied 

that an indirect effect mediation might be present in this model.  

There was a statistically significant direct effect and a total effect for the ‘high’ parental 

educational level when the parental educational level and children’s consumption of FV were 

included in a model with the parental role-modeling of SFD as the mediator. However, there 

were no statistically significant a-path, b-path, or indirect effects for this model to conclude 

the presence of a mediation effect.  

Association between the parental educational level of the family and SFD consumption of 

children: 

Both the ‘middle’ (β = 1.63, 95% CI [0.12 – 3.15]) and ‘high’ (β = 1.77, 95% CI [0.003 – 

3.54]) parental educational levels had statistically significant direct effects. None of the other 

mediators gave statistically significant direct effects for the above association. Further, 

indirect effects and total effects of the four mediators were not statistically significant 

suggesting that no full or partial mediation effect or indirect effect was present by the studies 

mediators on the association between the parental educational level and SFD consumption 

of children. 

Association between the relative income of the family and FV consumption of children: 

The association between the relative income of the family and the FV consumption of 

children did not have a statistically significant direct effect when the availability of FV 

mediator was included in the model. However, both ‘middle’ relative income level (β = 0.23, 

95% CI [0.04 – 1.13]) and ‘high’ relative income level (β = 0.41, 95% CI [0.49 – 1.61]) were 

statistically significant predictors of the availability of FV (a-path). Moreover, the availability 

of FV was a statistically significant predictor of the FV consumption of children (β = 0.33, 95% 

CI [1.06 – 1.76]). The indirect effects of the above association through the availability of FV 

mediator for ‘middle’ relative income level (β = 0.08, 95%CI [0.002 – 0.16]), and ‘high’ relative 

income level (β = 0.14, 95%CI [0.06 – 0.22]), were also significant suggesting the presence of 

an indirect effect mediation.  
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The ‘high’ relative income level was a statistically significant predictor of the parental 

role-modeling of FV (a-path) (β = 0.25, 95% CI [0.07 – 1.33]). In addition, the parental role 

modeling on FV had a statistically significant b-path effect on children’s consumption 

frequency of FV (β = 0.42, 95% CI [1.32 – 1.92]).    However, the direct effect of this model 

was not statistically significant suggesting the presence of a full mediation effect by the 

mediator parental role-modeling of FV on the association between the relative income level 

of the family and the FV consumption of children. 

When the relative income of the family and FV consumption of children were included 

in a model with the availability of SFD as the mediator, the ‘high’ relative income level had a 

statistically significant direct effect (β = 2.57, 95% CI [0.16 – 4.98]). Further, the ‘high’ relative 

income level was a significant predictor of the availability of SFD (a-path) (β = 0.29, 95% CI 

[0.39 – 2.75]) and the availability of SFD statistically significantly predicted children’s 

consumption of FV (b-path) (β = -0.09, 95% CI [-0.36 – -0.01]). However, the indirect effect 

and the total effect for this model were not statistically significant. Interestingly, the direct 

and indirect effects of this model had opposite signs suggesting the presence of a suppression 

effect by the mediator.  

The ‘high’ relative income level had a statistically significant direct effect (β = 2.45, 

95% CI [0.05 – 4.85]) and a total effect (β = 2.42, 95%CI [0.04 – 4.81]) for the association 

between the relative income of the family and FV consumption of children when parental 

role-modeling of SFD was included in the model as the mediator.  However, there were no 

statistically significant b-path and indirect effects for this model to suggest the presence of a 

mediation effect.  

Association between the relative income of the family and SFD consumption of children: 

The mediation model including relative income level of the family, SFD consumption 

of children, and availability of FV showed that both ‘middle’ (β = 0.26, 95% CI [0.10 – 1.20]) 

and ‘high’ (β = 0.42, 95% CI [0.51 – 1.66]) relative income levels were statistically significant 

predictors of the availability of FV mediator (a-path).  

The ‘high’ relative income level had a statistically significant a-path effect (β = 0.27, 

95% CI [0.14 – 1.41]) on the parental role-modeling of the FV mediator in the mediation 
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model. There were no significant direct effects, b-path effect, indirect effects, and total 

effects present in this model.  

The association between the relative income level of the family and the SFD 

consumption of children did not have statistically significant direct effects or total effects 

when the availability of SFD was included in the model as the mediator. However, both 

‘middle’ relative income level (β = 0.24, 95% CI [0.09 – 2.74]) and ‘high’ relative income level 

(β = 0.28, 95% CI [0.30 – 1.61]) were statistically significant predictors of the availability of 

SFD (a-path). Moreover, the availability of SFD was a statistically significant predictor of the 

SFD consumption of children (b-path) (β = 0.44, 95% CI [0.51 – 0.74]). The indirect effects of 

the above association through the availability of FV mediator for ‘middle’ relative income level 

(β = 0.10, 95%CI [0.01 – 0.20]), and ‘high’ relative income level (β = 0.12, 95%CI [0.02 – 0.24]) 

were also statistically significant. These results concluded the presence of an indirect effect 

mediation in this model.  

The parental role-modeling of SFD was a statistically significant predictor of the SFD 

consumption of children (b-path) (β = 0.26, R2 = 0.07, 95% CI [1.22 – 2.41]) when it was 

included in a mediation model with the relative income of the family and children’s 

consumption of SFD.  However, there were no other statistically significant results for direct 

effect, a-path, indirect effect, and total effect in this model. 
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Table 6: Mediation effects on the association between parental educational level, relative income level, and food consumption of children (Model 
1: Single mediator models) 

Outcome Mediatorc 
Categories of 

the exposure 
Total effect  

β (95% CI) 

Direct effect  

β (95% CI) 

a-patha  

β (95% CI) 

b-pathb  

β (95% CI) 

Indirect effect (a*b) 

β (95% CI) 

Exposure: Parental educational level 

FV consumption 
of children 

Availability of FV 
(N=569) 

Low (ref)      

Middle  0.74 (-1.35 – 2.83) -0.41 (-2.39 – 1.57) 0.31 (0.30 – 1.30)** 0.34 (1.10 – 1.75)** 0.11 (0.04 – 0.19)1 

High  4.13 (1.71 – 6.56)** 2.76 (0.46 – 5.06)* 0.37 (0.38 – 1.54)**  0.13 (0.05 – 0.21)1 

Parental role-modeling 
of FV (N=572) 

Low (ref)      

Middle  0.71 (-1.36 – 2.78) -0.27 (-2.17 – 1.62) 0.22 (0.08 – 1.19)* 0.41 (1.27 – 1.83)** 0.09 (0.01 – 0.18)1 

High  4.21 (1.80 – 6.62)** 3.18 (0.98 – 5.38)** 0.23 (0.02 – 1.31)*  0.10 (0.003 – 0.19)1 

Availability of SFD 
(N=564) 

Low (ref)      

Middle  0.71 (-1.39 – 2.81) 0.95 (-1.14 – 3.05) 0.21 (0.08 – 2.19)* -0.11 (-0.38 – -0.05)* -0.02 (-0.06 – -0.001)1 

High 4.19 (1.77 – 6.61)** 4.43 (2.01 – 6.84)** 0.21 (-0.09 – 2.34)  -0.02 (-0.06 – 0.003) 

Parental role-modeling 
of SFD (N=571) 

Low (ref)      

Middle  0.71 (-1.37 – 2.79) 0.71 (-1.37 – 2.79) -0.01 (-0.22 – 0.21) -0.003 (-0.82 – 0.77) 0.00 (-0.01 – 0.01) 

High 4.21 (1.80 – 6.62)* 4.21 (1.79 – 6.63)** 0.06 (-0.19 – 0.31)  -0.0001 (-0.01 – 0.01) 

SFD 
consumption of 
children 

Availability of FV 
(N=544) 

Low (ref)      

Middle  1.46 (-0.05 – 2.96) 1.63 (0.12 – 3.15)* 0.31 (0.29 – 1.31)** -0.07 (-0.47 – 0.03) -0.02 (-0.06 – 0.003) 

High 1.58 (-0.18 – 3.34) 1.77 (0.003 – 3.54)* 0.34 (0.27 – 1.46)**  -0.03 (-0.07 – 0.003) 

Parental role-modeling 
of FV (N=546) 

Low (ref)      

Middle  1.26 (-0.25 – 2.77) 1.31 (-0.21 – 2.82) 0.25 (0.14 – 1..27)** -0.07 (-0.47 – 0.03) -0.01 (-0.03 – 0.02) 

High  1.39 (-0.38 – 3.15) 1.43 (-0.35 – 3.21) 0.26 (0.09 – 1.41)**  -0.01 (-0.04 – 0.02) 

Low (ref)      
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Outcome Mediatorc 
Categories of 

the exposure 
Total effect  

β (95% CI) 

Direct effect  

β (95% CI) 

a-patha  

β (95% CI) 

b-pathb  

β (95% CI) 

Indirect effect (a*b) 

β (95% CI) 

Availability of SFD  
(N=537) 

Middle  1.14 (-0.38 – 2.66) 0.48 (-0.89 – 1.86) 0.20 (-0.01 – 2.17) 0.43 (0.50 – 0.71)** 0.09 (0.001 – 0.17 )1 

High  1.37 (-0.40 – 3.13) 0.63 (-0.97 – 2.23) 0.22 (-0.05 – 2.49)  0.10 (-0.01 – 0.20) 

Parental role-modeling 
of SFD (N=545) 

Low (ref)      

Middle  1.29 (-0.22 – 2.80) 1.39 (-0.07 – 2.85) -0.05 (-0.27 – 0.17) 0.27 (1.28 – 2.41)** -0.01 (-0.07 – 0.04) 

High 1.41 (-0.36 – 3.19) 1.29 (-0.42 – 2.99) 0.06 (-0.17 – 0.33)  0.02 (-0.05 – 0.08) 

Exposure: Relative income 

FV consumption 
of children 

Availability of FV 
(N=521) 

Low (ref)      

Middle  0.70 (-1.63 – 3.02) -0.13 (-2.34 – 2.07) 0.23 (0.04 – 1.13)** 0.33 (1.06 – 1.76)** 0.08 (0.002 – 0.16)1 

High  2.36 (-0.04 – 4.77) 0.88 (-1.42 – 3.18) 0.41 (0.49 – 1.61)**  0.14 (0.06 – 0.22)1 

Parental role-modeling 
of FV (N=524) 

Low (ref)      

Middle  0.67 (-1.63 – 2.97) -0.10 (-2.19 – 1.99) 0.17 (-0.13 – 1.08) 0.42 (1.32 – 1.92)** 0.07 (-0.02 – 0.16) 

High  2.42 (0.04 – 4.81)* 1.29 (-0.88 – 3.46) 0.25 (0.07 – 1.33)*  0.10 (0.01 – 0.20)1 

Availability of SFD  
(N=518) 

Low (ref)      

Middle  0.55 (-1.77 – 2.87) 0.78 (-1.54 – 3.10) 0.23 (0.09 – 2.37)* -0.09 (-0.36 – -0.01)* -0.02 (-0.06 – 0.001) 

High  2.28 (-0.12 – 4.67) 2.57 (0.16 – 4.98)* 0.29 (0.39 – 2.75)**  -0.03 (-0.07 – 0.004) 

Parental role-modeling 
of SFD (N=524) 

Low (ref)      

Middle  0.67 (-1.63 – 2.97) 0.70 (-1.62 – 3.01) -0.24 (-0.50 – -0.03)* 0.01 (-0.73 – 0.94) -0.003 (-0.03 – 0.02) 

High 2.42 (0.04 – 4.81)* 2.45 (0.05 – 4.85)* -0.22 (-0.49 – 0.003)  -0.002 (-0.03 – 0.02) 

SFD 
consumption of 
children 

Availability of FV 
(N=499) 

Low (ref)      

Middle  0.45 (-1.23 – 2.13) 0.54 (-1.15 – 2.23) 0.26 (0.10 – 1.20)* -0.04 (-0.40 – 0.14) -0.01 (-0.04 – 0.01) 

High 0.78 (-0.96 – 2.53) 0.92 (-0.84 – 2.69) 0.42 (0.51 – 1.66)**  -0.02 (-0.06 – 0.02) 

Low (ref)      



57 
 

Outcome Mediatorc 
Categories of 

the exposure 
Total effect  

β (95% CI) 

Direct effect  

β (95% CI) 

a-patha  

β (95% CI) 

b-pathb  

β (95% CI) 

Indirect effect (a*b) 

β (95% CI) 

Parental role-modeling 
of FV (N=501) 

Middle  0.24 (-1.45 – 1.92) 0.27 (-1.42 – 1.96) 0.19 (-0.07 – 1.16) -0.02 (-0.30 – 0.19) -0.004 (-0.03 – 0.01) 

High 0.57 (-1.18 – 2.32) 0.61 (-1.15 – 2.38) 0.27 (0.13 – 1.41)*  -0.006 (-0.04 – 0.02) 

Availability of SFD  
(N=494) 

Low (ref)      

Middle  0.28 (-1.42 – 1.97) -0.52 (-2.05 – 1.01) 0.24 (0.09 – 2.44)* 0.44 (0.51 – 0.74)** 0.10 (0.01 – 0.20)1 

High 0.50 (-1.25 – 2.25) -0.45 (-2.04 – 1.13) 0.28 (0.30 – 2.74)*  0.12 (0.02 – 0.24)1 

Parental role-modeling 
of SFD (N=501) 

Low (ref)      

Middle  0.24 (-1.45 – 1.92) 0.61 (-1.02 – 2.24) -0.18 (-0.44 – 0.04) 0.26 (1.22 – 2.41)** -0.05 (-0.11 – 0.01) 

High 0.57 (-1.18 – 2.32) 0.95 (-0.74 – 2.65) -0.19 (-0.46 – 0.04)  -0.05 (-0.12 – 0.01) 

FV = fruits and vegetable, SFD = sugary food and drinks. * Statistically significant effect at p-level < 0.05. ** Statistically significant effect at p-level < 0.01. 1 Statistically 
significant indirect effect. a The association between exposure and mediator (a-path). b The association between mediator and outcome (b-path). c Adjusted for gender and 
age of the child. Categories of the parental educational level; ‘low’ = comprehensive school, vocational school, secondary school, ‘middle’ = polytechnic school or bachelor’s 
degree, ‘high’ = master’s degree or licentiate/doctoral degree. Cut-offs for relative income tertiles; less than 1666.67 Euros per person = ‘low’, 1666.67< >1904.76 Euros per 
person = ‘middle’, higher than 1904.76 Euros per person = ‘high’. FV consumption of children = average weekly consumption frequency of four FV items in the FFQ. SFD 
consumption of children = average weekly consumption frequency of thirteen SFD items in the FFQ. Availability of FV = average household availability of four FV items in the 
FFQ. Availability of SFD = average household availability of thirteen SFD items in the FFQ. Parental role-modeling of FV = average weekly frequency of parents eating FV when 
the child was around. Parental role-modeling of SFD = average weekly frequency of parents eating SFD when the child was around.  
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 Model 2 - Multiple mediators model  

The results of the Model 2 – multiple mediators models, with all significant mediators 

from the single mediator model (Model 1) simultaneously and the independent mediation 

effect of each mediator, are shown in Table 7. The statistically significant results from Model 

2 are further illustrated in Figure 3. The mediation effects of Model 2 – Multiple mediators 

models remained similarly significant as in the single mediator models.  

The ‘high’ parental educational level and FV consumption of children had a statistically 

significant direct effect in this multiple mediators model (β = 2.76, 95% CI [0.59 – 4.93]). 

Availability of FV and parental role-modeling of FV had statistically significant positive indirect 

effects and the availability of SFD had a statistically significant negative indirect effect in 

Model 2. The total effect was also statistically significant (β = 4.31, 95% CI [1.87 – 6.76],]). 

According to these results, this multiple mediators model had a statistically significant partial 

mediation effect (p<0.001) and it explained 26% of the variance in the FV consumption of 

children (R2 = 0.26).  

The direct effect between the ‘high’ relative income level of the family and the FV 

consumption of children was not statistically significant. However, both mediators included 

in the model showed statistically significant positive indirect effects. The total effect of the 

model was statistically significant (β = 2.44, 95% CI [0.03 – 4.85]) suggesting the presence of 

a full mediation effect. Furthermore, this model explained 23% of the variance in the 

children’s consumption of FV (R2 = 0.23). 
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Table 7: Mediation effects on the associations between the parental educational level, relative income of the family, and food intake of children 
(Model 2: Multiple mediators model)c 

Exposure Outcome Multiple-mediator modela Categories of 
the exposure 

Total effect 
β (95% CI) 

Direct effect 
β (95% CI) 

Indirect effect (a*b) 
β(95% CI) 

Parental 
educational 
level 

FV 
consumption of 
children 

 

Total mediation effect (N=559)     
All significant mediators in 
Model 1 (3 mediators) together  

Low (ref)    

Middle  0.74 (-1.37 – 2.85) -0.58 (-2.45 – 1.29)  

High  4.31 (1.87 – 6.76)*** 2.76 (0.59 – 4.93)*  

Independent mediation effects of the significant mediators in the multiple mediators model 

Availability of FV  Low (ref)    

Middle    0.08 (0.02 – 0.14)1 

High    0.10 (0.03 – 0.16)1 

Parental role-modeling of FV Low (ref)    

Middle    0.07 (0.01 – 0.14)1 

High    0.08 (0.03 – 0.15)1 

Availability of SFD Low (ref)    

Middle    -0.03 (-0.06 – -0.003)1 

High    -0.03 (-0.06 – -0.0002)1 

Relative 
income  

FV 
consumption of 
children 

Total mediation effect (N=520)     

All significant single mediators 
in Model 1 (2 mediators) 
together 

Low (ref)    

Middle  0.70 (-1.62 – 3.02) -0.47 (-2.53 – 1.59)  

High  2.44 (0.03 – 4.85)* 0.53 (-1.63 – 2.68)  
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Exposure Outcome Multiple-mediator modela Categories of 
the exposure 

Total effect 
β (95% CI) 

Direct effect 
β (95% CI) 

Indirect effect (a*b) 
β(95% CI) 

Independent mediation effects of the significant mediators in the multiple mediators model 

Availability of FV 
 
 

Low (ref)    

Middle    0.05 (0.001 – 0.11)1 

High    0.09 (0.04 – 0.15)1 

Parental role-modeling of FV Low (ref)    

Middle    0.06 (-0.02 – 0.14) 

High    0.09 (0.005 – 0.17)1 

FV = fruits and vegetable, SFD = sugary food and drinks. * Statistically significant effect at p-level < 0.05. * Statistically significant effect at p-level < 0.05. ** Statistically 
significant effect at p-level < 0.001. 1 Statistically significant indirect effect. Categories of the parental educational level; ‘low’ = comprehensive school, vocational school, 
secondary school, ‘middle’ = polytechnic school or bachelor’s degree, ‘high’ = master’s degree or licentiate/doctoral degree.  Cut-offs for relative income tertiles; less than 
1666.67 Euros per person = ‘low’, 1666.67< >1904.76 Euros per person = ‘middle’, higher than 1904.76 Euros per person = ‘high’. FV consumption of children = average 
weekly consumption frequency of four FV items in the FFQ. SFD consumption of children = average weekly consumption frequency of thirteen SFD items in the FFQ. Availability 
of FV = average household availability of four FV items in the FFQ. Availability of SFD = average household availability of thirteen SFD items in the FFQ. Parental role-modeling 
of FV = average weekly frequency of parents eating FV when the child was around. Parental role-modeling of SFD = average weekly frequency of parents eating SFD when 
the child was around. 
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Figure 3: Multiple mediators model (Model 2) 

Top: Mediation effects (partial mediation) of availability of FV, parental role-modeling in FV, and availability of 

SFD on the association between the parental educational level and FV consumption of children. Bottom: 

Mediation effects (full mediation) of availability of FV and parental role-modeling of FV on the association 

between the relative income of the family and FV consumption of children. FV = fruits and vegetable, SFD = 

sugary food and drinks. * Statistically significant effect at p-level < 0.05. a = The association between exposure 

and mediator (a-path). b = The association between mediator and outcome (b-path). a*b = indirect effect. c = 

Direct effect. c’ = Total effect. β values are shown for the ‘high’ category of the exposure when the ‘low’ category 

is treated as the reference level.  
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5. Discussion  

This Master’s thesis had two objectives. First, to find out the association between the 

determinants of SES and children’s consumption of FV and SFD. Second, to determine the 

mediation effects of home food availability and parental role modeling on the above 

associations. To summarize the findings, the parental educational level showed a statistically 

significant positive association with the children’s consumption of FV, but not with the 

children's consumption of SFD. However, the relative income of the family did not have 

statistically significant associations with children’s consumption of FV and SFD. The multiple 

mediators model revealed that the association between the parental educational level and 

children’s consumption of FV was partially mediated by three mediators: the availability of 

FV, parental role-modeling of FV, and the availability of SFD. The association between the 

relative income of the family and children's consumption of FV was fully mediated by two 

mediators: home availability of FV, and parental role-modeling of FV. Associations between 

the two exposures and the children’s consumption of SFD outcome did not show the presence 

of full or partial mediation with any of the four mediators. However, the single mediator 

model revealed that the association between the relative income of the family and the 

children’s consumption of SFD was indirectly mediated by the home availability of SFD.  

3.1 Parental SES and children’s FV and SFD consumption 

This study brings up evidence that aligns with the evidence from the previous studies. 

The statistically significant positive correlation between the parental educational level and 

children’s consumption of FV found in this study supports the findings of previous studies 

mentioned in the literature review of this thesis (Sotero et al., 2015, Hinnig et al., 2018, 

Gutiérrez-Camacho et al., 2019). However, Haapalahti et al., 2003 used the father’s profession 

to determine the family SES, which was not considered in this thesis analysis. Therefore, its 

findings cannot be compared with the family income-related findings of this study. Moreover, 

Laitinen et al., 1995 measured the family SES as a combination of family income, parental 

education, and parental profession while this study tested the individual effects of SES 

determinants on children’s food consumption. Understandably, the individual effect of an SES 

determinant can be different from the combined effects of three SES determinants. In 

addition, the two studies mentioned above were focused on children from 9 to 15 years of 
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age which is a significantly different age group from this study’s 3 to 6 years aged children. 

Further, both Haapalahti et al., 2003 and this master’s thesis analysis used FFQ data while 

Laitinen et al., 1995 used data from 48-hour food recall. Different dietary assessment 

methods are subjected to different biases and these biases can affect the compatibility of 

dietary data collected from different methods.  

However, Lehto et al., 2018 did a similar analysis using data from the exact age group 

as this study and it revealed that the lower the parental educational level is, the less frequent 

is the FV and berries consumption of children supporting the above finding of this study in a 

roundabout way. Consumption of FV is identified as a determinant of the healthy diet (Pinket, 

Craemer, Huybrechts, et al., 2016), and many studies that used a healthy dietary pattern as 

the outcome have included FV consumption as a measurement of the outcome. According to 

de Oliveira Figueiredo et al., 2019, a healthy dietary pattern of Finnish children aged from 9 

to 14 years is positively influenced by the higher educational level of the parents. according 

to the above evidence, it is clear that the positive association between the parental 

educational level and the children’s consumption of FV found in this study aligns with the 

findings of the other studies conducted in Finland with similar or compatible variables despite 

the age of the children. The dietary patterns of the children are influenced by many factors 

and the number of influencing factors increases as the children grow up due to the widening 

of the peer groups, use of technology, and social interactions. However, the above evidence 

strongly supports the conclusion that the parental educational level remains a statistically 

significant predictor of the FV consumption of the children in Finland for a period of more 

than a decade (from 3 to 14 years of age) of their childhood.  

Studies conducted in developed and high-income countries in different continents of 

the world have also brought up similar evidence about the association of the parental 

educational level and FV consumption of children. Finland is categorized as a high human 

development country (World Population Review, 2021). According to a systematic review by 

Hinnig et al., 2018, parental educational level is positively associated with the healthy dietary 

pattern (FV intake as a measurement of healthy dietary pattern) of 2 to 19 years aged children 

in high human development countries in Asia and Europe. Another systematic review of 

studies conducted in high-income, developed countries in Europe, North America, and the 

Asia-Pacific region also shows that maternal educational level positively influences the 
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healthy dietary patterns of children (Gutiérrez-Camacho et al., 2019). In addition to the above 

systematic reviews, several cross-sectional studies have also disclosed supporting evidence 

to this study. The study by Pinket, Craemer, Huybrechts, et al., 2016 on the diet quality (FV 

intake as a determinant of the diet quality) of European preschoolers is fairly compatible with 

this study in terms of the age of the target population and the development level of the 

countries. Findings of the above study revealed that maternal educational level is positively 

associated with the diet quality of preschoolers. To sum up, the positive association between 

the parental educational level and FV consumption of the children found in this study aligns 

with the findings of the previous studies conducted not only in Finland but also in other 

countries with similar development and income levels in Europe and the other continents.  

This study also tested the association between the parental educational level and SFD 

consumption of the children, but the results did not show a statistically significant association. 

In contrast, Lehto et al., 2018; a very compatible study with this study as described above 

revealed a statistically significant association between lower educational levels of the parents 

and consumption of sugar-sweetened beverages among preschool children in Finland. 

However, Lehto et al., 2018 measured the consumption of individual food categories such as 

sugar-sweetened beverages, sugary everyday food, and sugary treats separately while this 

study combined the consumption of all the above three categories into one group. Combining 

several food categories into one group may cause masking of the associations affecting the 

overall significance of the consumption of SFD. Many studies that tested the unhealthy 

dietary patterns of children have used SFD as an indicator of an unhealthy diet together with 

other foods such as processed meat, energy-dense snacks, and fried food. Two recent 

systematic reviews conclude that the higher parental educational level is inversely associated 

with the unhealthy dietary patterns of children in high-income (Gutiérrez-Camacho et al., 

2019) and high human development countries (Hinnig et al., 2018). But both reviews did not 

study the SFD consumption separately. Instead, those reviews analyzed unhealthy dietary 

patterns as a whole including several foods categories. However, it is clear that the parental 

educational level is not a strong predictor of the SFD consumption compared to its strength 

in predicting the FV consumption of preschool children in Finland.  

In addition to the studies done in Finland, two systematic reviews of studies conducted 

in high-income (Gutiérrez-Camacho et al., 2019) and high human development (Hinnig et al., 
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2018) countries identify family income as a significant predictor of unhealthy dietary patterns 

(including less frequent consumption of FV and more frequent consumption of SFD). 

However, different from those studies, FV consumption and SFD consumption were 

measured and analyzed as individual food groups instead of combining into healthy or 

unhealthy diets. The presence of other food categories such as processed meat, fried food, 

and refined carbohydrates may have affected the results obtained from those studies 

conducted in countries with similar social contexts to Finland. 

Considering the above evidence, the parental educational level outstands family 

income as a determinant of SES that predicts the FV consumption of preschool-aged children 

in Finland. In other words, this study implies that the parental educational level is a better 

predictor of FV consumption of Finnish preschoolers compared to the family income. A higher 

educational level is generally associated with increased awareness and knowledge of healthy 

dietary patterns (Mekonnen et al., 2020). However, people who have higher incomes do not 

always have higher educational levels. Finland is a country with fairly fewer income disparities 

in society despite the educational levels of the people (Fina et al., 2021). Therefore, earning 

a higher income does not always reflect that the person has a high educational level and an 

increased awareness of healthy dietary patterns. This can be a reason for the family income 

not being able to predict the children’s consumption of FV as does by the parental educational 

level.  

Since parental educational level and relative income of the family fail to predict the 

SFD consumption of the children at a statistically significant level in this study, it suggests that 

the determinants of SFD consumption are different from the determinants of FV 

consumption. SFD are generally considered less healthy than FV. As a result, households and 

preschool settings are likely to induce a negative pressure on SFD consumption leading to 

reduced availability and accessibility of SFD to the children compared to FV. These external 

factors may establish complex associations between SFD consumption and its determinants.  

 

3.2 Mediation effects of parental role-modeling and household food availability  

According to the findings from Model 1 and Model 2, parental role modeling on FV 

mediates the associations of both exposures with children’s consumption of FV. Since the 
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exposures are two major determinants of family SES, it implies that parental role modeling 

on FV is a significant mediator of socioeconomic inequalities of FV consumption among 

preschool-aged children in Finland. This conclusion is supported by previous studies 

conducted in Europe and other countries with similar social contexts to Finland. Evidence 

brought up by a recent systematic review by Mekonnen et al., 2020 is very much applicable 

to Finland as the majority (85%) of the studies included in the review were done in Europe. 

This systematic review identified parental role modeling as a consistent mediator of 

socioeconomic inequalities in children’s food consumption throughout childhood. Further, 

Mekonnen et al., 2020 suggested that maternal FV consumption is a significant mediator of 

the socio-economic inequalities of 2.5 to 7 years old children’s FV consumption. However, our 

study did not assess the mediation effects of mother’s and father’s FV consumption 

separately. Nevertheless, available evidence implies that the dietary resemblance between 

mother and child is stronger than the dietary resemblance between father and child in Finland 

(Vepsäläinen, Nevalainen, et al., 2018). According to C. A. Vereecken et al., 2004, maternal FV 

consumption is a significant mediator of the association between maternal educational level 

and FV consumption of 2.5 to 7 years-aged children.  

However, parental role-modeling of food is a complicated variable to measure 

compared to the availability of food. According to the literature, parental role modeling on 

food is measured using different methods in the previous studies. Draxten et al., 2014 

measured parental role-modeling through a questionnaire filled by children on the frequency 

of food consumption of their parents. Coto et al., 2019 used data from 24-hour dietary recall 

to determine parental role-modeling of food. Different from the above two studies, this study 

used a questionnaire filled by parents to determine parental role-modeling. The results may 

differ according to the method used and challenge the compatibility of the evidence from one 

study with another study that has used two different measurements of parental role 

modeling. In addition, the effect of social desirability bias must not be neglected when using 

dietary data that is reported by a subject (self-reporting) or a person related to the subject of 

a study. According to Miller et al., 2008, reporting of FV intake using a FFQ is susceptible to 

social desirability bias. Interestingly, the magnitude of the social desirability bias on dietary 

data depends on the age and gender of the respondents (Hebert et al., 2008). Our analysis 

was not adjusted to the age and gender of the respondents (parents). As a result,  
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Both single- and multiple-mediator models of this study identified the availability of 

FV as a significant mediator of the associations between parental educational level and 

relative income of the family, and children’s consumption of FV. Evidence from several studies 

conducted in Europe supports this finding. The systematic review by Mekonnen et al., 2020 

identified household food availability as a consistent mediator of the association between 

family SES and food consumption (including FV and sugar-sweetened beverages) through 

childhood and adolescence. An analysis of cross-sectional data of 11 years old children from 

ten European countries including Finland identified the availability of FV as a strong mediator 

of the association between the parental educational level and children’s consumption of FV  

(Lehto et al., 2015). Therefore, it is clear that the mediation role of FV availability remains 

significant for a considerable period of childhood. However, further research is needed to 

study the changes in the mediating role of FV availability during adolescence in Finland.  

According to Model 1 and Model 2, parental role-modeling of SFD was not a 

statistically significant mediator of the associations between parental educational level and 

relative income of the family, and SFD consumption of o the children. Findings of a cross-

sectional study on 2.5 to 7 years aged-children in Belgium support the above finding by 

bringing up that maternal role-modeling of soft drinks is not a significant mediator of the 

association between maternal educational level and soft drink consumption of children (C. A. 

Vereecken et al., 2004). However, a study done in The Netherlands on a group of children 

with a mean age of 4 years identified parental consumption of sugar-sweetened beverages 

as a partial mediator of the association between maternal educational level and sugar-

sweetened beverages consumption of the children (Wijtzes et al., 2013). Evidence on the 

mediating behavior of parental role-modeling of SFD is inconsistent in European countries 

implying the need for more future studies on this topic.  

According to the multiple mediators model (Model 2) of this study, availability of SFD 

was not a significant mediator of the associations between parental educational level and 

relative income of the family, and children’s consumption of SFD. But several studies have 

previously revealed supporting evidence for the presence of mediation effect by the 

availability of SFD on the socioeconomic inequalities on SFD consumption of children (Ball et 

al., 2009)(De Coen et al., 2012) (Pinket, Craemer, Bourdeaudhuij, et al., 2016). However, this 

study assessed the combined effect of sugary food and sugary beverages while De Coen et 
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al., 2012 and Pinket, Craemer, Bourdeaudhuij, et al., 2016 only assessed soft drinks and sugar-

sweetened beverages respectively and Ball et al., 2009 focused only on energy-dense snacks.  

Even though the availability of SFD did not show a mediating effect on SFD 

consumption in the multiple mediators model, interestingly it showed that the availability of 

SFD negatively mediates the association between parental educational level and children’s 

consumption of FV in the same model. A recent study has revealed a negative association 

between the availability of SFD and preschool children’s consumption of FV in Finland 

(Vepsäläinen, Korkalo, et al., 2018), but not enough evidence is available on the negative 

mediation effect of the availability of SFD on the socioeconomic inequalities of FV 

consumption of the children. Therefore, further research and mediation analysis are needed 

to make conclusions on this negative mediation effect of the availability of SFD.  

The presence of a full mediation means that there is no direct association between 

the exposure and the outcome, but a significant indirect effect is present between the 

exposure and the outcome through the considered mediator. According to the multiple 

mediators model (Model 2), the association between the relative income of the family and 

children’s consumption of FV was fully mediated by the availability of FV and parental role-

modeling of FV. Further, Spearman’s correlation test done in this study showed no statistically 

significant correlation between the above exposure and the outcome. These two results 

support each other and suggest that the relationship between the relative income of the 

family and children’s consumption of FV is completely determined through the mediators.  

 

3.3 Strengths and limitations 

The study included a sample size which was beneficial to analyze data by dividing each 

exposure into three categories that were not significantly different by size. Food consumption 

data of the children was collected using a FFQ which is useful to estimate long-term or usual 

food intake (Resnicow et al., 2000). Using the hard copy (pen & paper version) of this FFQ has 

been tested for the relative validity against a 3-day diet diary (Korkalo et al., 2019). Moreover, 

the reproducibility of the online/electronic FFQ has been also assessed (Määttä et al., 2018). 

Both above assessments on validity and reproducibility have shown acceptable results 

regarding this FFQ which is another strength of this study.  
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As mentioned earlier, most of the studies conducted in Finland and Europe with a 

similar focus had used family SES as an exposure which was determined by combining two or 

three determinants of SES. As a result, those studies could reveal the nature of the 

associations between SES as a whole and food consumption, but those studies were not able 

to assess how the different determinants of the SES individually predict food consumption. 

This study assessed two determinants of SES separately which is a strength and the results 

clearly show that the two SES determinants have different predictive abilities on children's 

food consumption and the associations are mediated in different ways.  

In addition, this study helps to identify the SES determinant with the highest predictive 

ability of children’s food consumption. Evidence obtained from studies of this nature is highly 

valuable in planning interventions to minimize the socioeconomic inequalities in children’s 

diet. Information on SES determinants is more useful for the above purpose compared to the 

information on SES as a whole because such information gives a clear idea about the 

determinants that should be given a higher focus during planning interventions. Further, this 

study did not only assess the mediation effects of FV-related mediators on FV consumption, 

but also the mediation effects of SFD-related mediators on FV consumption and vice versa. 

This is a strength as it provides more information than the studies that assess only the 

mediators and outcomes that are related to each other.   

In addition to the above strengths, this study has several limitations as well. 

Educational level, occupation, and income are considered as the three major determinants of 

SES. However, this study only used two out of those three determinants; education and 

income. Therefore, the findings of this study may not reveal the information about the SES as 

a whole, but the information of individual SES determinants. The data was cross-sectional and 

therefore the results do not reveal any information about the change of the associations and 

mediation effects with time. In addition, this study did not check the possibility of reverse 

causality between the outcomes and the mediators. For example, the higher availability of FV 

can be caused by the higher preference of the child to eat FV.  

The accuracy of food consumption data is completely based on the FFQ which was 

filled by the parents. over-reporting and under-reporting cannot be eliminated in this method 

(Resnicow et al., 2000). Moreover, previous studies suggest that the accuracy level of 
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children’s energy intake data differs according to the respondent who answers the 

questionnaire (Määttä et al., 2018). Consumption frequencies were used to assess the FV and 

SFD consumption of the children. Consumption frequencies do not reveal the quantity of FV 

or SFD consumed and the food quantities consumed can be significantly different from child 

to child. The results might be different if the food quantities were used for this analysis. 

Further, this study did not assess the difference in maternal and paternal role-modeling. A 

previous study conducted in Finland has shown that maternal and paternal role modeling 

have different effects on children’s food consumption (Vepsäläinen, Nevalainen, et al., 2018).  

The mediators used in this study are based on the home food environment. However, 

preschool children’s food consumption can be influenced by many other factors outside the 

home such as the habits of their peers and teachers. Even at home, children frequently come 

across many influential factors such as television and other media, culture and customs, and 

accessibility of food (Rosenkranz & Dzewaltowski, 2008). The effect of those other influences 

was not considered in this study.  

Even though this study focused only on FV and SFD consumption as the outcomes, 

children’s diet is not limited to FV and SFD. Major food categories such as grains, meat and 

poultry, fish, dairy products, legumes, pulses, and oils are not represented by the outcomes. 

Therefore, the findings of this study cannot be generalized to the children’s consumption of 

all the food categories, but only to the consumption related to FV and SFD.  

 

3.4 Suggestions for future studies  

As mentioned above, this study does not reveal the changes that occur in the 

significance of the associations and mediation effects with time. Identifying the age of the 

children at which parental SES and mediating effects of food availability and parental role 

modeling do not influence children’s diet anymore is important in planning interventions. 

Therefore, future research could focus on studying the changes of parental influences on 

children’s diet with time. This study only assessed the mediation effects of food availability 

and parental role-modeling, but previous studies reveal many mediators of children’s diet 

such as food accessibility at home, food rules, individual preferences (Mekonnen et al., 2020), 

maternal feeding knowledge, using food as a reward (Spence et al., 2014), and maternal 



71 
 

feeding stress (Mosli et al., 2021). Future studies in Finland could test whether the above 

mediators have similar mediating effects on children in Finland as well. Results of the 

mediation analysis showed that the socioeconomic inequalities of SFD consumption were not 

mediated by any of the mediators used in this study. Therefore, the other potential mediators 

of this association should be studied in future research.  

Studying all three SES determinants (education, profession, and income) in one study 

will reveal which determinant has the highest strength in predicting children’s food 

consumption. Evidence from such a study will be important to develop and tailor 

interventions to reach the most vulnerable or most needful groups of the population.  

In addition to the mediators, the socioeconomic inequalities of children’s food 

consumption may have moderators as well. A moderator is a third variable that can change 

the direction and/or strength of an association between the independent and the dependent 

variable (Andrew F. Hayes, 2017). Studying the moderators gives information about the 

external validity of a study (Bhandari, 2021). In other words, moderators explain when, for 

whom, and under which conditions an association will stay statistically significant. Future 

studies should focus on studying both mediators and moderators in order to obtain a better 

understanding of the associations between SES and children’s diet. Finally, yet importantly, 

other food categories in addition to FV and SFD should be studied similarly to bring up more 

generalistic evidence on the overall food consumption of the children.  
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6. Conclusion  

The parental educational level was directly associated with the FV consumption of 

preschool children in Finland and also this association was mediated by the availability of FV 

and parental role-modeling of FV. The relative income of the family was not directly 

associated with the children’s food consumption but showed indirect associations with the 

FV consumption of children through food availability and parental role-modeling. Parental 

educational level was a better predictor of children’s FV consumption compared to the 

relative income of the family and therefore it can be used as a primary SES indicator for 

children in Finland. However, parental educational level and relative income of the family 

were not significant predictors of SFD consumption of the children. Assessing the individual 

effects of SES determinants instead of assessing the effect of SES as a whole was one of the 

major strengths of this study. Based on these results, it seems that improving the availability 

of FV and SFD, and parental role-modeling on FV and SFD should be targeted in order to 

improve the children’s diet quality. Moreover, future research could focus on determining the 

mediators of socioeconomic inequalities of the children’s consumption of other food 

categories as well to obtain more generalized evidence on the overall food consumption.   
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