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Abstract
Background Recent literature has suggested that associations and interactions between family socioeconomic 
status (SES) and home food environment influence children’s diet, but little is known about the mediation roles of 
parental role-modeling and food availability in the socioeconomic inequalities of children’s diet. This study aimed to 
determine the associations between family SES and children’s fruit and vegetable (FV) consumption and to assess the 
mediation roles of parental role-modeling and food availability in the above associations.

Methods Cross-sectional data of 574 Finnish children (aged 3 to 6) were analyzed. Parents completed an FFQ 
assessing their children’s FV consumption frequency and a questionnaire assessing SES and home food environment. 
Two exposure variables: parental educational level (“low”, “middle”, and “high”) and the relative family income tertiles of 
the family were used. The frequencies of parental role-modeling of FV and sugary food and drink (SFD) consumption, 
and the availability of FV and SFD at home were calculated. Single- and multiple-mediator models were created using 
IBM SPSS 27.0.

Results The positive association between high parental educational level and children’s FV consumption (direct 
effect coefficient: 2.76, 95% CI: 0.51–4.86) was partially mediated by more frequent parental role-modeling of FV 
consumption (indirect effect coefficient: 0.89, 95% CI: 0.10–1.76), higher availability of FV (indirect effect coefficient: 
1.00, 95% CI: 0.35–1.77), and lower availability of SFD (indirect effect coefficient: -0.30, 95% CI: -0.72 – -0.01). The 
relative family income was not directly associated with the outcome. However, the higher relative family income level 
indirectly predicted the Children’s FV consumption (full mediation) through more frequent parental role-modeling 
of FV consumption (indirect effect coefficient: 0.91, 95% CI: 0.06–1.83) and higher availability of FV (indirect effect 
coefficient: 0.98, 95% CI: 0.40–1.67). Parental role-modeling on SFD consumption did not mediate any of the above 
associations.
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Background
Adequate consumption of fruits and vegetables (FV) is 
considered a key component of a healthy diet [1]. The 
positive influence of higher family socioeconomic status 
(SES) on children’s FV consumption is well-documented 
[2–5]. Educational level and income are two major indi-
cators of SES [6]. Previous studies conducted in high-
income countries have revealed associations between 
high SES levels and healthy dietary intake among chil-
dren [7–9]. Understanding how SES is linked to children’s 
diets is important for tackling such SES inequalities. The 
home food environment, which can be defined as any 
opportunity to obtain food at home [10], including social 
aspects such as parental role-modeling, and physical 
aspects such as food availability [11] may be important 
links between SES and children’s diets. Available evi-
dence suggests that parental educational level may influ-
ence home food environment via nutritional knowledge 
and food-related parenting practices. [12]. Low-income 
households are less likely to purchase healthy food that 
are comparatively rich in fiber and low in salt, added 
sugar, and saturated fats [13–15] leading to a home food 
environment, which does not support healthy eating 
habits.

A role model is a significant figure or character that 
influences motivation and goals and inspires the behav-
iors of another individual [16]. Parents are identified as 
strong role models for children [17]. Recent studies show 
a clear dietary resemblance between parents and children 
[18, 19]. According to the available evidence, parents 
who consume the daily recommended amount of FV are 
more likely to have children who also consume the rec-
ommended daily amount of FV [20, 21]. Furthermore, 
the inability of parents to meet nutritional recommenda-
tions can impede healthy dietary behaviors among their 
children [22]. Home food availability, which refers to the 
presence of food at home [23], plays an important role in 
children’s diets [24–26]. Home availability of FV has usu-
ally been positively associated with children’s consump-
tion of FV [27–30]. In addition, reducing the availability 
of unhealthy food including sugary food and drinks (SFD) 
at home has been effective in improving children’s diet 
quality [31] and healthy food consumption, including FV 
[32].

The concept of “mediation” can simply be defined as 
the transference of the effect of an independent/ predic-
tor variable on a dependent/ outcome variable through a 
third variable called a mediator variable [33]. Mediation 
analysis can be used to study intermediate variables, such 
as social or physical home food environments, which may 
act between the independent (SES) and outcome (diet) 
variables [34]. Previous mediation studies of children’s 
diets have largely focused on psychosocial variables, 
such as parents’ self-efficacy, attitudes, and knowledge 
[35] and a limited number of studies have assessed the 
mediation roles of the home food environment. In addi-
tion, most previous mediation studies have focused on 
older children. A recent systematic review has identi-
fied home food availability and parental role-modeling 
of food consumption as mediators of the socioeconomic 
inequalities of diets among youth in European countries 
[36]. However, little is known about the above-mentioned 
mediation roles in the diets of younger children. Chil-
dren of preschool age spend more time at home and are 
more exposed to the home food environment than older 
children [35]. Moreover, the dietary behaviors that are 
continued throughout life are developed during early 
childhood [35]. Therefore, knowledge of the influencing 
factors of diet at preschool age is important for health 
promotion and intervention planning. The aim of this 
study was to reduce the above-mentioned knowledge gap 
by finding evidence on possible pathways by which the 
aspects of the home food environment influence the diet 
of preschool-aged children.

In this study, we hypothesized that the parental educa-
tional level and the relative family income are positively 
associated with children’s consumption of FV. We also 
hypothesized that the above associations are mediated by 
home food availability (FV and SFD) and parental role-
modeling of FV and SFD consumption, as illustrated in 
Fig. 1. To the best of our knowledge, this is the first study 
to include both the social and physical aspects of the 
home food environment with regard to preschool chil-
dren’s diet simultaneously in a mediation model.

Methodology
Study design and participants
The DAGIS (Increased Health and Wellbeing in Pre-
schools) project (www.dagis.fi) was aimed to promote 

Conclusions Parental educational level showed more associations with children’s FV consumption than relative 
family income. Our findings suggest that reducing the availability of SFD is as important as increasing the availability 
of FV to enhance children’s FV consumption. Future interventions to improve children’s dietary behaviors should pay 
greater attention to the lower SES segments of society. Longitudinal studies and intervention studies supporting 
these findings are needed for making meaningful recommendations for health promotion.

Keywords Socioeconomic position, Home food environment, Physical food environment, Social food environment, 
Dietary quality, Healthy diet

http://www.dagis.fi


Page 3 of  13Serasinghe et al. BMC Public Health         (2023) 23:1037 

healthy energy balance-related behaviors among pre-
school children in Finland. This study utilized cross-sec-
tional data from the baseline assessment of the DAGIS 
intervention, a randomized controlled trial conducted 
in 2017–2018 [37]. Participants were recruited in two 
municipalities in Southern Finland: Salo and Riihimäki. 
All the public preschools in Salo (n = 29) and three pub-
lic preschools in Riihimäki agreed to participate. Alto-
gether, 1702 eligible children in the 3–6-year age group 
from 32 preschools and their families were invited to take 
part in the study, and 802 (47% of invitees) consented. 
Baseline data were collected from September to October 
2017. During the data collection, the parents of 728 chil-
dren completed the parental questionnaire. The Univer-
sity of Helsinki Ethical Review Board of the Humanities 
and Social and Behavioral Sciences approved the DAGIS 
intervention study as ethically acceptable in May 2017 
(22/2017).

Measurements and variables
Exposure variables: parental educational level and relative 
family income
Two SES indicators: education and income, were used 
as the exposures of this study. The parental question-
naire had six response categories for the educational 
level of the parents: (1) comprehensive school, (2) voca-
tional school, (3) high school, (4) bachelor’s degree or 
polytechnic degree, (5) master’s degree, and (6) licenti-
ate/doctorate. When applicable, the parent who filled in 
the questionnaire reported the highest educational level 
for both themselves and the other parent living in the 
same household. The answers were classified into three 

educational levels: “low” (Categories 1, 2, and 3), “mid-
dle” (Category 4), and “high” (Categories 5 and 6).

The parent reported the average net income of the 
entire household per month using 10 predefined answer 
options (1 = Less than EUR 500; 2 = EUR 500–999; 
3 = EUR 1000–1499; 4 = EUR 1500–1999; 5 = EUR 2000–
2499; 6 = EUR 2500–2999; 7 = EUR 3000–4999; 8 = EUR 
5000–7499; 9 = EUR 7500–10 000; 10 = over EUR 10 000). 
All regular income, such as capital gains, pensions, and 
other social benefits, including child benefits, were con-
sidered household income. The answers were restruc-
tured by assigning an exact value as 1 = EUR 500, 2 = EUR 
750, 3 = EUR 1250, 4 = EUR 1750, 5 = EUR 2250, 6 = EUR 
2750, 7 = EUR 4000, 8 = EUR 6250, 9 = EUR 8750, and 
10 = EUR 10 000. A standard equivalence scale [38] was 
used to weigh the net income of the household by the 
number of family members and to calculate the relative 
family income [39]. This scale weighted the household’s 
net income as the first adult in the household = 1.0, the 
second adult in the household = 0.5, and each child under 
18 years = 0.3. The relative family income variable was 
then categorized into tertiles. The relative family income 
in the “low”, “middle”, and “high” levels was less than 
EUR 1668, EUR 1668–1905, and more than EUR 1905, 
respectively.

Outcome variable: children’s FV consumption
A Food Frequency Questionnaire (FFQ) consisting of 51 
items was used to assess children’s FV and SFD consump-
tion outside preschool hours during the preceding week. 
The parents reported the number of times during the 
preceding week that their child had consumed each food 
or drink item outside preschool. An electronic version 

Fig. 1 Availability of FV, availability of SFD, parental role-modeling of FV consumption, parental role-modeling of SFD consumption as mediators of the 
association between family SES and children’s FV consumption. a-path: association between exposure and potential mediator; b-path: association be-
tween potential mediator and outcome; c-path: overall association between exposure and outcome; c'-path: direct (unmediated) association between 
exposure and outcome.

 



Page 4 of  13Serasinghe et al. BMC Public Health         (2023) 23:1037 

of the FFQ was emailed to the parent. Upon request, 
printed copies of the FFQ were provided and collected in 
sealed envelopes. Three response options were given for 
each food item in the FFQ: “not at all”, “times per day”, 
and “times per week”. Parents were instructed to tick the 
“not at all” column or write the number in one of the 
other columns. Four food items (fresh fruits, fresh ber-
ries, fresh vegetables, and cooked or canned vegetables) 
were extracted from the FFQ for this study. The con-
sumption frequencies were summed up to compute the 
outcome variable. Two outcome variables were also com-
puted by summing up the consumption frequencies of 
fruits and vegetables separately. However, we only report 
the findings for the combined outcome of FV consump-
tion because splitting up fruit and vegetable consump-
tion in the outcome did not change the results (data not 
shown). The FFQ was a modified version of a 47-item 
paper version of the same FFQ that has shown fairly good 
validity in ranking FV consumption compared to food 
record data [40]. The FV items have also shown moderate 
reproducibility [41].

Potential mediators
Food availability
A previously developed and published tool for assessing 
food availability[25, 42] was modified and used to collect 
food availability data [27]. Modifications were made by 
adding commonly consumed food and drink items and 
removing the food items considered unnecessary in the 
Finnish context [23]. The questionnaire had four food 
items under the FV group and fourteen food and drink 
items under the SFD group (see Table  1). The parents 

who answered the questionnaire reported the availability 
of food/drink items at home as never, rarely, sometimes, 
often, and always. Values from 1 to 5 were allocated to 
each answer (1 = never, 5 = always). The values for food 
items in each food group were summed up and averaged 
to compute the mediator variables; availability of FV and 
availability of SFD.

Parental role-modeling
The questions assessing parental role-modeling were 
adapted from a previously validated tool [43]. The ques-
tion, “During the past week, how often did you consume 
(food group) when your child was around?” was repeated 
for all five food groups: vegetables, fruits, sugary everyday 
foods, sugary treats, and sugary drinks (see Table 1). Six 
response options were allocated for each question: 1 = not 
once, 2 = 1–2 times, 3 = 3–4 times, 4 = 5–6 times, 5 = daily, 
and 6 = more than once a day. The above responses were 
converted into 0, 1.5, 3.5, 5.5, 7, and 10.5 respectively. 
The values for food items in each food group (see Table 1) 
were summed up to compute the two mediator variables: 
parental role-modeling of FV consumption (times/week) 
and parental role-modeling of SFD consumption (times/
week).

Covariates
The children’s age and gender were included in the medi-
ation analysis as covariates. The parents reported their 
children’s gender and birth date. Age was calculated 
according to the date of birth and was used as a continu-
ous variable.

Statistical analysis
The Statistical Package for Social Sciences (SPSS) ver-
sion 27.0 [44] was used for the descriptive and statistical 
analysis. The FV consumption variable was assessed for 
normal distribution, and outliers of at least three stan-
dard deviations from the mean (3SD) were removed from 
the dataset (N = 15). Outcome and mediator variables 
were checked for multicollinearity using linear regres-
sion. As the variance inflation factors for all the combina-
tions among the outcomes and mediators were below 5, 
we assumed that no multicollinearity was present in the 
model [45]. We assessed the correlations among the vari-
ables using the Spearman correlation test.

The mediation analysis of this study was conducted 
in two stages. Firstly, in the single-mediator model, we 
checked the individual mediation effects of the four 
potential mediators (availability of FV, availability of SFD, 
parental role-modeling of FV, and parental role-modeling 
of SFD) on the association between the exposures (paren-
tal educational level and relative family income) and the 
outcome (children’s FV consumption). The significance 
of the total effect, direct effect, a-path and b-path effects 

Table 1 Food items included in outcome and mediator variables
Food group Food items in the FFQ
Fruits and 
vegetables

Fruits Fresh fruits

Berries (fresh, frozen)

Vegetables Fresh vegetables

Cooked and canned vegetables

Sugary food 
and drinks

Sugary every-
day foods

Flavored yoghurt 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 cookies and cereal bars

Sugary drinks Sugar-sweetened soft drinks

Flavored and sweetened milk- and 
plant-based drinks

Sugar-sweetened juice

Sugar-sweetened juice
a Cakes, cupcakes, buns, pies, and sweet pastries
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(see Fig. 1) were determined on the basis of the p-value. 
The indirect effect (a*b), which was the mediational effect 
in which the exposure influenced the outcome through a 
certain mediator, was considered statistically significant 
if its confidence interval did not contain zero. Secondly, 
in the multiple-mediator model, the significant media-
tors identified from the single-mediator model were 
tested simultaneously. We also checked the independent 
mediation effect of each mediator and the total effect of 
the model. Mediation analyses were conducted using the 
PROCESS Version 3 Macro for SPSS [46]. The “low” edu-
cational group and “low” relative family income group 
were treated as the reference categories.

In addition to the above-mentioned analysis, we split 
our original outcome (FV) into two variables: fruit con-
sumption and vegetable consumption and conducted the 
analysis again separately for the two outcomes (data not 
shown). As we observed no notable differences between 
the results before and after splitting the outcome vari-
able, we only present and discuss the results for one out-
come: children’s FV consumption.

Results
Descriptive statistics
Of the 698 parents who filled out the parental question-
naire, 91% were mothers. The children from whom we 

had data on at least one of the exposures, one of the 
mediators, and the outcome were eligible for the analy-
sis (N = 574). The children’s mean FV consumption fre-
quency was 21 times per week (Table 2). Parents reported 
role-modeling of FV and SFD consumption a mean of 
nine (ranging from 2 to 12) and five (ranging from 3 to 
14) times per week in front of the child, respectively, out-
side preschool time.

Correlation analysis
Higher parental educational level was weakly associ-
ated with children’s increased FV consumption (r = 0.13), 
availability of FV (r = 0.13) and parental role-modeling of 
FV (r = 0.08). Higher relative family income was weakly 
associated with increased availability of FV (r = 0.16), 
increased availability of SFD (r = 0.12), and more frequent 
parental role-modeling of FV (r = 0.10). Table 3 shows the 
correlations between all the variables.

Single-mediator model
Parental educational level showed a direct effect on the 
children’s FV consumption under all four potential medi-
ators. According to the a-path coefficients, higher paren-
tal educational level was positively associated with three 
potential mediators: availability of FV (b: 0.96, 95% CI: 
0.38–1.54), availability of SFD (b: 1.13, 95% CI: 0.54), and 

Table 2 Descriptive characteristics of participants and variables
Characteristic/ variable N (missing) Mean ± SD or percentage Minimum 

- Maximum
Age (years) 574 (0) 5.2 ± 1.03 2.92–6.67

Gender 574 (0)

 Boy 316 55%

 Girl 258 45%

Parental educational levela

 Low 166 29%

 Middle 267 47%

 High 140 24%

 Total 573 (1)

Relative incomeb

 Low 146 28%

 Middle 203 39%

 High 176 33%

 Total 525 (49)

Availability of FVc,h 570 (4) 4 ± 0.6 2–5

Availability of SFDd,h 565 (9) 2 ± 0.4 1–3

Parental role modeling of FV consumption (times per week)e,i 570 (4) 9 ± 2.5 2–12

Parental role modeling of SFD consumption (times per week)f,i 572 (2) 5 ± 1.8 3–14

Children’s FV consumption (times per week)g, 574 (0) 21 ± 10.8 0–57
FV = fruits and vegetables, SFD = sugary food and drinks. a Categories of 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. b Cut-offs for relative income tertiles; less 
than EUR 1666.67 per person = ‘low’, EUR 1666.67 < > 1904.76 per person = ‘middle’, higher than EUR 1904.76 per person = ‘high’. c Availability of FV = average 
household availability of four FV items in FFQ. d Availability of SFD = average household availability of thirteen SFD items in FFQ. e Parental role-modeling of FV 
consumption = weekly frequency of parents eating FV in presence of child. f Parental role-modeling of SFD consumption = weekly frequency of parents eating SFD in 
presence of child. g FV consumption of children = weekly consumption frequency of four FV items in FFQ. h values from 1 to 5 were allocated to each food (1 = never, 
5 = always). i values from 1 to 11 were allocated to each food (1 = not even once, 11 = more than once a day)
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parental role-modeling of FV (b: 1.40, 95% CI: 0.18–2.62) 
(Table 4). Further, higher availability of FV (b: 1.43, 95% 
CI: 1.10–1.75), greater parental role-modeling of FV (b: 
0.83, 95% CI: 0.68–0.98), and lower availability of SFD 
(b: -0.21, 95% CI: -0.38 – -0.05) were positively associ-
ated with the children’s FV consumption (b-path). Avail-
ability of FV (b: 1.37, 95% CI: 0.51–2.30), availability of 
SFD (b: -0.24, 95% CI: -0.61 – -0.001), and parental role-
modeling of FV (b: 0.80, 95% CI: 0.30–1.30) had indirect 
effects (a*b) on the association between parental educa-
tional level and children’s FV consumption. Parents with 
“middle” and “high” educational levels role-modeled FV 
consumption more frequently, which was associated with 
more frequent children’s FV consumption than among 
the “low” educational level. The households of parents 
in the “middle” and “high” educational levels had higher 
availability of FV, which in turn was associated with more 
frequent children’s FV consumption. Higher availability 
of SFD in the households of parents with “middle” edu-
cational level was associated with less frequent children’s 
FV consumption.

Relative family income showed a direct effect on chil-
dren’s FV consumption under two potential media-
tors: availability of SFD (b: 2.57, 95% CI: 0.16–4.98) and 
parental role-modeling of SFD consumption (b: 2.45, 
95% CI: 0.05–4.84). The associations between relative 
family income and potential mediators (a-path) showed 
that a higher relative family income was associated with 
higher availability of FV (b: 1.05, 95% CI: 0.49–1.61), 
more frequent parental role-modeling of FV consump-
tion (b: 1.31, 95% CI: 0.12–2.50), higher availability of 
SFD (b: 1.57, 95% CI: 0.39–2.75), and less frequent paren-
tal role-modeling of SFD consumption (b: -0.78, 95% 
CI: -1.48 – -0.07). Higher availability of FV (b: 1.41, 95% 
CI: 1.06–1.76), more frequent parental role-modeling of 
FV consumption (b: 0.85, 95% CI: 0.70–1.01) and lower 
availability of SFD (b: -0.19, 95% CI: -0.36 – -0.01) were 
positively associated with children’s FV consumption 
(b-path). “Middle” (b: 0.83, 95% CI: 0.04–1.68) and “high” 

(b: 0.1.49, 95% CI: 0.66–2.43) relative family income lev-
els were associated with more frequent children’s FV 
consumption through higher availability of FV. In addi-
tion, “high” (b: 1.13, 95% CI: 0.10–2.18) relative family 
income level was positively associated with children’s FV 
consumption through more frequent parental role-mod-
eling of FV consumption.

Multiple-mediator model
Table  5 displays the simultaneous and independent 
mediation roles of all the significant single mediators in 
the multiple-mediator model. The association between 
parental educational level and children’s FV consumption 
was partially mediated by the availability of FV, parental 
role-modeling of FV, and availability of SFD. The asso-
ciation between relative family income and children’s FV 
consumption was fully mediated by the availability of FV 
and parental role-modeling of FV consumption.

Discussion
The present study had two aims: The first was to deter-
mine the associations between both parental educational 
level and relative family income and the FV consump-
tion of preschool children in Finland. The second was to 
explore the mediation roles of the availability and paren-
tal role-modeling of FV and SFD. In line with our hypoth-
eses, parental educational level was positively associated 
with children’s FV consumption. However, relative family 
income did not show a direct association with the out-
come. Availability of FV, parental role-modeling of FV, 
and availability of SFD partially mediated the associa-
tion between parental educational level and children’s FV 
consumption. The association between relative family 
income and children’s FV consumption was fully medi-
ated by the availability of FV and parental role-modeling 
of FV consumption.

The positive association between parental educational 
level and children’s FV consumption found in this study 
is in line with the findings of previous studies conducted 

Table 3 Spearman correlation coefficients between variables (n = 503–578)
1. 2. 3. 4. 5. 6.

Exposure variables

 1. Parental educational level

 2. Relative income of family 0.33**

Outcome variable

 3. Children’s FV consumption 0.13** 0.08

Potential mediators

 4. Availability of FV 0.13** 0.16** 0.32**

 5. Availability of SFD 0.07 0.13** -0.08 0.17**

 6. Parental role-modeling of FV consumption 0.09* 0.09* 0.43** 0.30** -0.08

 7. Parental role-modeling of SFD consumption 0.05 -0.04 -0.02 -0.07 0.35** 0.12**

*Correlation is significant at 0.05 level
** Correlation is significant at 0.01 level
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in Finland [47, 48] and in other countries of similar devel-
opment levels [7, 8, 49–51]. According to a recent study, 
a healthy dietary pattern was more prevalent among chil-
dren (aged 9 to 14) of higher-educated parents in Finland 
[47]. In addition, a similar analysis in Finland that used 
data of the same age group as this study revealed that 
lower parental educational level was associated with less 
frequent children’s FV consumption[48].

In the present study, relative family income was not 
directly associated with children’s FV consumption. 
Cross-sectional analyses with similar or compatible 
variables conducted in Finland [52], Australia [52–54], 
and the United Kingdom[52] have shown findings that 
are in line with ours. In addition, two cohort studies in 
France[55] and South Korea[56] have also made similar 
findings. Finland is a country with less income dispari-
ties in society, despite the different educational levels of 
the population [57]. This can be one reason why family 
income did not predict children’s consumption of FV like 
parental educational level did.

Our findings imply that parental educational level 
is a stronger predictor of children’s FV consumption 
than relative family income in Finland. Previous studies 
have assessed the associations between individual SES 

indicators and children’s FV consumption, but the abili-
ties of different SES indicators to predict FV consump-
tion have rarely been discussed. Several studies focusing 
on adults have identified education as a stronger SES 
indicator predicting food behaviors, including FV con-
sumption, than other SES indicators such as income and 
profession [58–61]. High-educated people are gener-
ally considered more knowledgeable than less-educated 
people [62]. Therefore, knowledge of a healthy diet may 
be more important for increased FV consumption than 
income. Income does not always reflect expenditure on 
food. Even families with higher incomes might struggle 
to prioritize a healthy diet and adequate nutrition due to 
other expenditures. In such situations, people may not 
have the resources to persuade their children to taste new 
fruits and vegetables, and just serve the food the children 
prefer. As the results of our study might have been influ-
enced by the method we used to categorize the relative 
family income, future studies should use more distinctive 
categorization methods to assess the associations of rela-
tive family income.

Parental role-modeling of FV consumption appeared 
to be a mediator of the associations between the two 
exposures (parental educational level and relative family 

Table 5 Mediation effects on associations between parental educational level, relative income of family, and children’s FV 
consumption (Multiple-mediator model, adjusted for gender and age of child)
Exposure Multiple-mediator 

model
Exposure level Total effect (c) Direct effect (c’) Indirect effect (a*b)

b (SE)## 95% CI b (SE)## 95% CI b (SE)## 95% CI
Parental 
educational 
level

Total mediation effect (N = 557)

All significant 
mediators in the 
Single-mediator 
model together

Low (ref )

Middle 0.71 (1.08) -1.41–2.83 -0.64 (0.96) -2.53–1.24

High 4.27 (1.25)** 1.872– 6.72 2.76 (1.10)* 0.51–4.86

Availability of FV Low (ref )

Middle 0.80 (0.33)+ (0.22–1.50)

High 1.00 (0.36)+ (0.35–1.77)

Parental role-
modeling of FV 
consumption

Low (ref )

Middle 0.84 (0.39)+ (0.013– 1.66)

High 0.89 (0.42)+ (0.10–1.76)

Availability of SFD Low (ref )

Middle -0.29 (0.16)+ (-0.66 – -0.04)

High -0.30 (0.18)+ (-0.72 – -0.01)

Relative 
income

Total mediation effect (N = 519)

All significant 
mediators in the 
Single-mediator 
model together

Low (ref )

Middle 0.72 (1.19) -1.61–3.05 -0.43 (1.05) -2.49–1.64

High 2.44 (1.23)* 0.03–4.85 0.55 (1.10) -1.61–2.71

Availability of FV Low (ref )

Middle 0.54 (0.28)+ 0.02–1.12

High 0.98 (0.33)+ 0.40–1.67

Parental role-
modeling of FV 
consumption

Low (ref )

Middle 0.61 (0.43) -0.25–1.46

High 0.91 (0.46)+ 0.06–1.83
FV = fruits and vegetables, SFD = sugary food and drinks. b = unstandardized coefficient. SE = standard error. * Statistically significant effect at p-level < 0.05. ** 
Statistically significant effect at p-level < 0.01. + Statistically significant indirect effect at p-level < 0.05
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income) and FV consumption in different stages of child-
hood. Cross-sectional analyses of nine-month-olds 
[63], of adolescents[64] and of eight-year-olds[65] and 
11-year-olds[66] have identified parental role-modeling 
as a mediator of the association between parental edu-
cational level and children’s FV consumption. In addi-
tion, a systematic review has concluded that parental 
role-modeling is a consistent mediator of socioeconomic 
inequalities in children’s food consumption during youth 
[36]. However, none of the above-mentioned studies 
focused solely on preschool-aged children. Therefore, our 
findings provide evidence to support the consistency of 
the mediation role of parental role-modeling through-
out childhood. A recent systematic review has identified 
maternal FV consumption as a mediator of the socio-
economic inequalities in 2.5- to 7-year-old children’s FV 
consumption, though the review did not compare mater-
nal and paternal FV consumption [36]. A previous study 
by our research group showed moderate dietary resem-
blance in both father-child and mother-child dyads, sug-
gesting that both parents are important role models for 
the child [18]. Our study did not assess the mediation 
effects of mothers’ and fathers’ FV consumption sepa-
rately. However, 91% of the respondents to the parental 
questionnaire of our sample were mothers.

Parental role-modeling can be a challenging variable 
due to the use of different measurement methods and 
potential biases. Previous studies have measured paren-
tal role-modeling using questionnaires filled out by 
parents about eating together with their child [64, 65], 
FFQs [63] or 24-hour diet recall of parents [20] to deter-
mine general parental food intake. Interestingly, many 
of the studies mentioned above have observed parental 
role-modeling plays a mediation role on the association 
between parental educational level and children’s food 
consumption, regardless of the measurement method 
used. Self-reported dietary data are highly susceptible 
to social desirability bias [67]. The questions we used 
to assess parental role-modeling asked about parental 
dietary intake in the presence of the child. Reporting 
food consumption in the presence of the child might 
be similarly or even more prone to social desirability 
bias than a general FFQ. Therefore, FV consumption 
might have been over-reported and SFD consumption 
under-reported.

This study identified the availability of FV as a mediator 
of the associations between SES indicators and FV con-
sumption. A previous cross-sectional study using data on 
children aged 11 in 10 European countries including Fin-
land has identified the availability of FV as a strong medi-
ator of the association between parental educational level 
and school-aged children’s consumption of FV [68]. In 
addition, several studies of adolescents [69] and 11-year-
old children [66] with similar or compatible variables 

conducted in similar contexts have also found compa-
rable evidence. Moreover, a systematic review concluded 
that FV availability has a consistent mediation role in the 
socioeconomic inequalities of FV consumption during 
youth [36].

Availability of SFD showed a negative mediation effect 
on the association between parental educational level and 
children’s FV consumption. A recent study has revealed a 
negative association between the availability of SFD and 
preschool children’s consumption of FV in Finland [27] 
but, except for our findings, no other evidence is available 
on the mediation role of the availability of SFD on the 
socioeconomic inequalities in children’s FV consump-
tion in Finland. Previous studies have identified strong 
mediation roles of the availability of SFD in socioeco-
nomic inequalities of children’s SFD consumption [70–
72], but only a few studies have assessed the mediation 
role of SFD availability on socioeconomic inequalities in 
FV consumption [53, 73] the findings are not consistent. 
However, a very recent multivariate analysis concluded 
that reducing the availability of unhealthy food at home, 
including SFD, more effectively improves healthy dietary 
behaviors among school-aged children than increasing 
the availability of FV [32]. A possible explanation for this 
could be that higher availability of SFD leads to a higher 
intake of SFD during and in between main meals, replac-
ing the amount of FV consumed during main meals. 
On the other hand, low availability of SFD could sim-
ply be a better indicator of a greater preference for FV 
consumption.

Similar to other Western societies, in the Finnish 
food culture, fruits and vegetables are not consumed 
in a similar manner. Vegetables are often served during 
main meals whereas fruits might be consumed as snacks 
between main meals. To obtain a deeper understand-
ing of the associations and mediation effects, we split 
our original outcome into two variables: fruit consump-
tion and vegetable consumption, and reran the analysis 
for new outcomes. Nevertheless, the results from before 
and after splitting up the FV consumption variable were 
similar, suggesting that regardless of their different roles 
in Finnish food culture, the associations between SES and 
fruit and vegetable consumption and the possible media-
tors do not differ greatly.

This study had several strengths. Using an FFQ of 
known validity and reliability [40, 41] which was spe-
cifically designed and developed for the DAGIS project, 
preschool age group, and the Finnish context is among 
the main strengths. We included both healthy (FV) and 
unhealthy (SFD) food groups and both the social (role-
modeling) and physical (food availability) aspects of 
the home food environment in our mediation models. 
Instead of using a composite score for SES, we studied 
the individual associations of two SES indicators. The 



Page 10 of  13Serasinghe et al. BMC Public Health         (2023) 23:1037 

results showed that the two SES indicators predicted FV 
consumption in different ways. Understanding the indi-
vidual behaviors of SES indicators may be highly valuable 
in planning interventions to minimize socioeconomic 
inequalities in children’s diets. We recommend that 
future research studies the different SES indicators and 
their associations with children’s diet more comprehen-
sively, as this may reveal crucial knowledge for interven-
tion planning.

We should also discuss the limitations of this study. 
The analysis of cross-sectional data does not reveal how 
the associations change when children grow up. The 
educational level of our study sample was higher than 
the Finnish average [74]. Accurate data on income may 
be more difficult to obtain than data on education level 
because people are often reluctant to answer questions 
about income [75]. We received 728 completed paren-
tal questionnaires, which included questions on income 
and education. Of these questionnaires, the number 
with missing data on educational level and household 
income was 17 (3% of the study sample) and 90 (16% of 
the study sample), respectively. These missing values and 
unanswered questions might have affected and attenu-
ated the observed associations. Respondents who do not 
want to reveal their income are more likely to belong to 
the lower SES society with less education and less income 
[76] making the study sample seem more educated and 
with higher incomes than it actually was. We still found 
associations when the data were selective, and we can 
assume that these associations would have been stron-
ger with more complete income data. Reverse causality 
between the mediators and the outcome is possible, and 
this may have influenced our findings. For example, the 
higher availability of FV and more frequent parental role-
modeling of FV could have been caused by the children’s 
higher preference of eating FV. Despite the acceptable 
reproducibility and validity, the FFQ was filled by par-
ents and proxy-reported dietary data may be susceptible 
to over-reporting and under-reporting. The accuracy 
level of children’s dietary data may differ according to 
the respondent (mother or father), and the age and gen-
der of the respondent who answered the questionnaire 
[41]. Consumption frequencies do not reveal the actual 
quantities of food eaten, and the quantities may vary sig-
nificantly from child to child. Lastly, though the children 
were recruited to the study from 32 preschools, the anal-
ysis was not adjusted for clustering at the preschool level. 
This might have affected the results. However, we only 
considered the variables related to home food environ-
ment and food consumption outside the preschool hours. 
Therefore, the effect of not adjusting for clustering at pre-
school level may be fairly weak.

Findings of our study are relevant for the planning of 
health promotion interventions in Finland and in other 

counties with similar contexts. To reduce the socioeco-
nomic inequalities in food consumption and home food 
environment, it is important to identify the factors and 
mediators, which might predispose children from low 
SES families to poor diet and other health behaviours 
leading to adverse health effects later in life. Failing to 
identify these factors may reduce the effectiveness of the 
interventions and may further enhance the existing gap 
between low and high SES level. Our analysis revealed 
mediators that are less often established in low SES fami-
lies and therefore, can be effectively used in future for 
planning of health promotion interventions. We noticed 
that a direct effect remained between parental educa-
tional level and children’s FV consumption after the 
mediator variables were accounted for. Other aspects 
of the home food environment which we did not study 
may also act as mediators and may explain the remaining 
direct effect. Therefore, future studies should focus on 
other potential mediators of socioeconomic inequalities 
in children’s diets found in previous studies, such as food 
accessibility, rules about food consumption, individual 
preferences [36], using food as a reward, parental influ-
ence [73], verbal rewarding [77], permissiveness [70], 
and maternal feeding stress [78]. Further, the potential 
difference between maternal and paternal role-modeling 
should be assessed. Children’s diets are not limited to 
FV. Further analyses should be conducted on the asso-
ciations with other food groups. Previous studies with 
similar aims have largely focused on older children. We 
need more studies on younger children to understand the 
consistency of the mediation roles of the home food envi-
ronment throughout childhood. In addition, future inter-
ventions should focus on getting parents to reflect on 
their own behaviors that may influence the eating hab-
its of children. Preschools and child health clinics have 
a high reach to the parents of young children in Finland 
and therefore may be important channels to improving 
home food environment through educating parents.

Conclusions
Compared to relative family income, parental educational 
level had more associations with the FV consumption of 
preschool children. Higher availability of FV, more fre-
quent parental role-modeling of FV consumption, and 
lower availability of SFD partially mediated the associa-
tion between parental educational level and children’s FV 
consumption. Furthermore, the higher availability of FV 
and more frequent parental role-modeling of FV con-
sumption fully mediated the association between relative 
family income and children’s FV consumption. Future 
interventions and health promotion in early childhood 
should aim to upgrade the home food environment by 
increasing FV availability, decreasing SFD availability, 
and supporting good parental role-modeling behaviors. 
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Further, when considering all SES levels, greater attention 
should be paid to the home food environment in families 
with lower SES levels.

List of abbreviations
SES  Socioeconomic status
FV  Fruit and vegetables
SFD  Sugary food and drinks
FFQ  Food frequency questionnaire
EUR  Euro

Acknowledgements
We thank all the early childhood education and care centers and families for 
participating in the study.

Authors’ contributions
This study was planned by NS, HV, and CR. NS conducted the analysis and 
wrote the original draft, and HV, RL, AA, ME, ER, and CR reviewed and edited 
the manuscript. The project was administrated by CR and the funding was 
acquired by ER and ME. All authors read and approved the manuscript.

Funding
This study was financially supported by the Juho Vainio Foundation, The 
Academy of Finland (Grant: 315816), the Päivikki and Sakari Sohlberg 
Foundation, Folkhälsan Research Center, and University of Helsinki. The 
funding bodies were not involved and did not interfere with the study at any 
stage.

Data availability
The data and materials of the present study are available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The DAGIS intervention study was performed in accordance with the 
guidelines of the Finnish National Board on Research Integrity and the 
regulations of the Helsinki Declaration. The study was reviewed by the 
Research Ethics Committee in the Humanities and Social and Behavioural 
Sciences of the University of Helsinki (22/2017; 16 May 2017) and was found 
ethically acceptable. Informed written consents were received from the 
guardians of the participating children.

Consent to publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Folkhälsan Research Center, Topeliuksenkatu 20, Helsinki 00250, Finland
2Department of Food and Nutrition, University of Helsinki, P.O. Box 66, 
Helsinki FI-00014, Finland
3Department of Food Studies, Nutrition and Dietetics, Uppsala University, 
Uppsala, Sweden
4Department of Public Health, University of Helsinki, P.O. Box 63,  
Helsinki FI-00014, Finland

Received: 3 January 2023 / Accepted: 11 May 2023

References
1. World Health Organization. Report of the commission on ending childhood 

obesity. Implementation plan: executive summary 2017. https://apps.who.
int/iris/handle/10665/259349. Accessed 24 Apr 2021.

2. Rashid V, Engberink MF, van Eijsden M, Nicolaou M, Dekker LH, Verhoeff AP, et 
al. Ethnicity and socioeconomic status are related to dietary patterns at age 5 
in the Amsterdam born children and their development (ABCD) cohort. BMC 
Public Health. 2018;18(1):1–10.

3. Tarasuk V, Fitzpatrick S, Ward H. Nutrition inequities in Canada. Applied Physi-
ology. Nutr Metabolism. 2010;35(2):172–9.

4. Boelens M, Raat H, Wijtzes AI, Schouten GM, Windhorst DA, Jansen W. 
Associations of socioeconomic status indicators and migrant status with 
risk of a low vegetable and fruit consumption in children. SSM Popul Health. 
2022;17:2352–8273.

5. Quezada-Sánchez AD, Shamah-Levy T, Mundo-Rosas V. Socioeconomic char-
acteristics of mothers and their relationship with dietary diversity and food 
group consumption of their children. Nutr Dietetics. 2020;77(4):467–76.

6. American Psychological Association. Measuring Socioeconomic Status and 
Subjective Social Status. (2015). Available from: https://www.apa.org/pi/ses/
resources/class/measuring-status. Accessed 17 Oct 2022.

7. Gutiérrez-Camacho C, Méndez-Sánchez L, Klünder-Klünder M, Clark P, 
Denova-Gutiérrez E. Association between Sociodemographic factors and 
dietary patterns in children under 24 months of age: a systematic review. 
Nutrients. 2019;11(9).

8. Hinnig P, de Monteiro F, de Assis JS, Levy MAA, Peres RB, Perazi MA. FM, 
Dietary patterns of children and adolescents from high, medium and low 
human development countries and associated socioeconomic factors: a 
systematic review. Nutrients. 2018;10(4).

9. Sotero AM, Cabral PC, da Silva GAP. Socioeconomic, cultural and demo-
graphic maternal factors associated with dietary patterns of infants. Revista 
Paulista de Pediatria (English Edition). 2015;33(4):445–52.

10. Townshend T, Lake AA. Obesogenic urban form: theory, policy and practice. 
Health Place. 2009;15(4):909–16.

11. Watts AW, Barr SI, Hanning RM, Lovato CY, Mâsse LC. The home food environ-
ment and associations with dietary intake among adolescents presenting for 
a lifestyle modification intervention. BMC Nutr. 2018;4(1):1–9.

12. Rosenkranz RR, Dzewaltowski DA. Model of the home food environment 
pertaining to childhood obesity. Nutr Rev. 2008;66(3):123–40.

13. French SA, Tangney CC, Crane MM, Wang Y, Appelhans BM. Nutrition quality 
of food purchases varies by household income: the SHoPPER study. BMC 
Public Health. 2019;19(1):1–7.

14. Appelhans BM, Milliron BJ, Woolf K, Johnson TJ, Pagoto SL, Schneider KL, et 
al. Socioeconomic status, energy cost, and nutrient content of supermarket 
food purchases. Am J Prev Med. 2012;42(4):398–402.

15. Turrell G, Kavanagh AM. Socio-economic pathways to diet: modelling the 
association between socio-economic position and food purchasing behav-
iour. Public Health Nutr. 2006;9(3):375–83.

16. Morgenroth T, Ryan MK, Peters K. The motivational theory of role model-
ing: how Role Models influence role aspirants’ goals. Rev Gen Psychol. 
2015;19(4):465–83.

17. Stephens K, Parents Are Powerful Role Models for Children. 2007. Available 
from: https://www.easternflorida.edu/community-resources/child-develop-
ment-centers/parent-resource-library/documents/parents-powerful-role-
models.pdf. Accessed 30 Nov 2020.

18. Vepsäläinen H, Nevalainen J, Fogelholm M, Korkalo L, Roos E, Ray C et al. 
Like parent, like child? Dietary resemblance in families. Int J Behav Nutr Phys 
Activity. 2018;15(1).

19. Haines J, Haycraft E, Lytle L, Nicklaus S, Kok FJ, Merdji M, et al. Nurturing 
children’s healthy eating: position statement. Appetite. 2019;137:124–33.

20. Coto J, Pulgaron ER, Graziano PA, Bagner DM, Villa M, Malik JA, et al. Parents 
as Role Models: Associations between parent and young children’s weight, 
Dietary Intake, and physical activity in a minority sample. Matern Child Health 
J. 2019;23(7):943–50.

21. Draxten M, Fulkerson JA, Friend S, Flattum CF, Schow R. Parental role model-
ing of fruits and vegetables at meals and snacks is associated with children’s 
adequate consumption. Appetite. 2014;78:1–7.

22. Brewis A, Gartin M, Gartin M. Biocultural construction of obesogenic ecolo-
gies of childhood: parent-feeding versus child-eating strategies. Am J Hum 
Biology. 2006;18(2):203–13.

23. Pajulahti R, Salmela-Aro K, Lehto R, Vepsäläinen H, Lehto E, Nissinen K, 
et al. Does temperament make children differently susceptible to their 
home physical food environment? A cross-sectional DAGIS study on 3–6 
year old finnish children’s food consumption. Appetite. 2021. https://doi.
org/10.1061/j.appet.2021.105140.

https://apps.who.int/iris/handle/10665/259349
https://apps.who.int/iris/handle/10665/259349
https://www.apa.org/pi/ses/resources/class/measuring-status
https://www.apa.org/pi/ses/resources/class/measuring-status
https://www.easternflorida.edu/community-resources/child-development-centers/parent-resource-library/documents/parents-powerful-role-models.pdf
https://www.easternflorida.edu/community-resources/child-development-centers/parent-resource-library/documents/parents-powerful-role-models.pdf
https://www.easternflorida.edu/community-resources/child-development-centers/parent-resource-library/documents/parents-powerful-role-models.pdf
http://dx.doi.org/10.1061/j.appet.2021.105140
http://dx.doi.org/10.1061/j.appet.2021.105140


Page 12 of  13Serasinghe et al. BMC Public Health         (2023) 23:1037 

24. Wang L, Dalton WT, Schetzina KE, Fulton-Robinson H, Holt N, Ho AL, et al. 
Home food environment, dietary intake, and weight among overweight and 
obese children in southern appalachia. South Med J. 2013;106(10):550–7.

25. Couch SC, Glanz K, Zhou C, Sallis JF, Saelens BE. Home food environment 
in relation to children’s dietquality and weight status. J Acad Nutr Dietetics. 
2014;114(10).

26. Santiago-Torres M, Adams AK, Carrel AL, Larowe TL, Schoeller DA. Home food 
availability, parental dietary intake, and familial eating habits influence the 
diet quality of urban hispanic children. Child Obes. 2014;10(5):408–15.

27. Vepsäläinen H, Korkalo L, Mikkilä V, Lehto R, Ray C, Nissinen K, et al. Dietary 
patterns and their associations with home food availability among 
finnish pre-school children: a cross-sectional study. Public Health Nutr. 
2018;21(7):1232–42.

28. Ong JX, Ullah S, Magarey A, Miller J, Leslie E. Relationship between the home 
environment and fruit and vegetable consumption in children aged 6–12 
years: a systematic review. Public Health Nutr. 2017;20(3):464–80.

29. Cullen KW, Baranowski T, Owens E, Marsh T, Rittenberry L, de Moor C. Avail-
ability, accessibility, and preferences for fruit, 100% fruit juice, and vegetables 
influence children’s dietary behavior. Health Education and Behavior. 
200;30(5):615–26.

30. Boles RE, Johnson SL, Burdell A, Davies PL, Gavin WJ, Bellows LL. Home food 
availability and child intake among rural families identified to be at-risk for 
health disparities. Appetite. 2019;134:135–41.

31. Robson SM, Ziegler ML, McCullough MB, Stough CO, Zion C, Simon SL, et al. 
Changes in diet quality and home food environment in preschool children 
following weight management. Int J Behav Nutr Phys Activity. 2019;16(1):16.

32. Pereira B, Silva C, Núñez JC, Rosário P, Magalhães P. More than buying Extra 
Fruits and Veggies, please hide the Fats and Sugars”: children’s Diet Latent 
Profiles and Family-Related factors. Nutrients. 2021;13(7):2403.

33. Baron RM, Kenny DA. The moderator-mediator variable distinction in Social 
Psychological Research: conceptual, Strategic, and statistical considerations. J 
Personal Soc Psychol. 1986;51(6):1173–82.

34. Gunzler D, Chen T, Wu P, Zhang H. Introduction to mediation analysis with 
structural equation modeling. Shanghai Arch Psychiatry. 2013;25(6):390–4.

35. Wyse R, Wolfenden L, Bisquera A. Characteristics of the home food environ-
ment that mediate immediate and sustained increases in child fruit and 
vegetable consumption: mediation analysis from the healthy Habits cluster 
randomised controlled trial. Int J Behav Nutr Phys Activity. 2015;12(1):1–9.

36. Mekonnen T, Havdal HH, Lien N, O’Halloran SA, Arah OA, Papadopoulou E 
et al. Mediators of socioeconomic inequalities in dietary behaviours among 
youth: a systematic review. Obes Rev. 2020;21(7).

37. Ray C, Kaukonen R, Lehto E, Vepsäläinen H, Sajaniemi N, Erkkola M et al. 
Development of the DAGIS intervention study: a preschool-based family-
involving study promoting preschoolers’ energy balance-related behaviours 
and self-regulation skills. BMC Public Health. 2019;19(1670).

38. Official Statistics of Finland (OSF). Total statistics on income distribution 
[e-publication]. 2016. https://www.stat.fi/til/tjkt/index_en.html. Accessed 31 
Aug 2022.

39. Määttä S, Konttinen H, Haukkala A, Erkkola M, Roos E. Preschool children’s 
context-specific sedentary behaviours and parental socioeconomic status in 
Finland: a cross-sectional study. BMJ Open. 2017;7(11):e016690.

40. Korkalo L, Vepsäläinen H, Ray C, Skaffari E, Lehto R, Hauta-alus HH, et al. 
Parents’ reports of Preschoolers’ diets: relative validity of a food frequency 
questionnaire and dietary patterns. Nutrients. 2019;11(1):159.

41. Määttä S, Vepsäläinen H, Lehto R, Erkkola M, Roos E, Ray C. Reproducibility 
of Preschool Personnel and Guardian reports on Energy Balance-Related 
behaviors and their Correlates in Finnish Preschool Children. Children. 
2018;5(11):144.

42. Ding D, Sallis JF, Norman GJ, Saelens BE, Harris SK, Kerr J et al. Community 
Food Environment, Home Food Environment, and Fruit and Vegetable Intake 
of Children and Adolescents. Journal of Nutrition Education and Behavior. 
2012 Nov 1;44(6):634–8.

43. Pinard CA, Yaroch AL, Hart MH, Serrano EL, McFerren MM, Estabrooks PA. 
The validity and reliability of the Comprehensive Home Environment Survey 
(CHES). Health Promot Pract. 2014;15(1):109–17.

44. IBM Corp. IBM SPSS Statistics for Windows, Version 27.0. Armonk, NY: IBM 
Corp; 2020.

45. Akinwande MO, Dikko HG, Samson A. Variance inflation factor: as a Condition 
for the inclusion of suppressor variable(s) in regression analysis. Open J Stat. 
2015;05(07):754–67.

46. Hayes AF. Mediation analysis. Introduction to Mediation, Moderation, and 
conditional process analysis, Second Edition: a regression-based Approach. 
2nd ed. New York: Guilford Publications; 2017. 77–216.

47. de Oliveira Figueiredo RA, Viljakainen J, Viljakainen H, Roos E, Rounge TB, 
Weiderpass E. Identifying eating habits in finnish children: a cross-sectional 
study. BMC Public Health. 2019;19(1):1–11.

48. Lehto E, Ray C, Vepsäläinen H, Korkalo L, Lehto R, Kaukonen R, et al. Increased 
health and wellbeing in Preschools (DAGIS) Study—Differences in children’s 
Energy Balance-Related behaviors (EBRBs) and in long-term stress by parental 
Educational Level. Int J Environ Res Public Health. 2018;15(10):2313.

49. Pinket AS, de Craemer M, Huybrechts I, de Bourdeaudhuij I, Deforche B, 
Cardon G, et al. Diet quality in european pre-schoolers: evaluation based on 
diet quality indices and association with gender, socio-economic status and 
overweight, the ToyBox-study. Public Health Nutr. 2016;19(13):2441–50.

50. Finger JD, Varnaccia G, Tylleskär T, Lampert T, Mensink GBM. Dietary behaviour 
and parental socioeconomic position among adolescents: the german health 
interview and examination survey for children and adolescents 2003–2006 
(KiGGS). BMC Public Health. 2015;15(1):1–13.

51. Fernández-Alvira JM, Mouratidou T, Bammann K, Hebestreit A, Barba G, Sieri 
S, et al. Parental education and frequency of food consumption in european 
children: the IDEFICS study. Public Health Nutr. 2013;16(3):487–98.

52. Manyanga T, Tremblay MS, Chaput JP, Katzmarzyk PT, Fogelholm M, Hu G, et 
al. Socioeconomic status and dietary patterns in children from around the 
world: different associations by levels of country human development? BMC 
Public Health. 2017;17:457.

53. McNaughton SA, Ball K, Mishra GD, Crawford DA. Dietary patterns of adoles-
cents and risk of obesity and hypertension. J Nutr. 2008;138(2):364–70.

54. Ambrosini GL, Oddy WH, Robinson M, O’Sullivan TA, Hands BP, de Klerk NH, 
et al. Adolescent dietary patterns are associated with lifestyle and family 
psycho-social factors. Public Health Nutr. 2009;12(10):1807–15.

55. Camara S, de Lauzon-Guillain B, Heude B, Charles MA, Botton J, Plancoulaine 
S, et al. Multidimensionality of the relationship between social status and 
dietary patterns in early childhood: longitudinal results from the french EDEN 
mother-child cohort. Int J Behav Nutr Phys Activity. 2015;12(1):1–10.

56. Lee HA, Hwang HJ, Oh SY, Park EA, Cho SJ, Kim HS, et al. Which Diet-Related 
Behaviors in Childhood Influence a healthier Dietary Pattern? From the Ewha 
Birth and Growth Cohort. Nutrients. 2016;9(1):4.

57. Fina S, Heider B, Mattila M, Rautiainen P, Sihvola MW, Vatanen K. Unequal Fin-
land: Regional socio-economic disparities in Finland. Friedrich-Elbert-Stiftung; 
2021. Available from: https://fes.de/unequal-finland. Accessed 24 Sep 2021.

58. Roos E, Prattala R, Lahelma E, Kleemola P, Pietinen P. Modern and 
healthy? Socioeconomic differences in the quality of diet. Eur J Clin Nutr. 
1996;50(11):753–60.

59. de Irala-Estévez J, Groth M, Johansson L, Oltersdorf U, Prättälä R, Martínez-
González MA. A systematic review of socio-economic differences in food 
habits in Europe: consumption of fruit and vegetables. Eur J Clin Nutr. 
2000;54(9):706–14.

60. Groth M, Fagt S, Brøndsted L. Social determinants of dietary habits in Den-
mark. Eur J Clin Nutr. 2001;55(11):959–66.

61. Roos E, Talala K, Laaksonen M, Helakorpi S, Rahkonen O, Uutela A, et al. Trends 
of socioeconomic differences in daily vegetable consumption, 1979–2002. 
Eur J Clin Nutr. 2007;62(7):823–33.

62. Parmenter K, Waller J, Wardle J. Demographic variation in nutrition knowl-
edge in England. Health Educ Res. 2000;15(2):163–74.

63. Lioret S, Cameron AJ, Mcnaughton SA, Crawford D, Spence AC, Hesketh 
K, et al. Association between maternal education and diet of children at 9 
months is partially explained by mothers’ diet. Maternal and Child Nutrition. 
2015;11(4):936–47.

64. Bere E, van Lenthe F, Klepp KI, Brug J. Why do parents’ education level and 
income affect the amount of fruits and vegetables adolescents eat? Eur J Pub 
Health. 2008;18(6):611–5.

65. Rodenburg G, Oenema A, Kremers SPJ, van de Mheen D. Parental and child 
fruit consumption in the context of general parenting, parental education 
and ethnic background. Appetite. 2012;58(1):364–72.

66. van Ansem WJC, Schrijvers CTM, Rodenburg G, van de Mheen D. Maternal 
educational level and children’s healthy eating behaviour: role of the home 
food environment (cross-sectional results from the INPACT study). Int J Behav 
Nutr Phys Activity. 2014;11(1):1–12.

67. Miller TM, Abdel-Maksoud MF, Crane LA, Marcus AC, Byers TE. Effects of social 
approval bias on self-reported fruit and vegetable consumption: a random-
ized controlled trial. Nutr J. 2008;7(1):1–7.

https://www.stat.fi/til/tjkt/index_en.html
https://fes.de/unequal-finland


Page 13 of  13Serasinghe et al. BMC Public Health         (2023) 23:1037 

68. Lehto E, Ray C, te Velde S, Petrova S, Duleva V, Krawinkel M, et al. Mediation of 
parental educational level on fruit and vegetable intake among schoolchil-
dren in ten european countries. Public Health Nutr. 2015;18(1):89–99.

69. Ball K, MacFarlane A, Crawford D, Savige G, Andrianopoulos N, Worsley A. 
Can social cognitive theory constructs explain socio-economic variations 
in adolescent eating behaviours? A mediation analysis. Health Educ Res. 
2009;24(3):496–506.

70. de Coen V, Vansteelandt S, Maes L, Huybrechts I, de Bourdeaudhuij I, 
Vereecken C. Parental socioeconomic status and soft drink consumption 
of the child. The mediating proportion of parenting practices. Appetite. 
2012;59(1):76–80.

71. Pinket AS, de Craemer M, de Bourdeaudhuij I, Deforche B, Cardon G, Androut-
sos O, et al. Can Parenting Practices explain the differences in Beverage 
Intake according to Socio-Economic Status: the Toybox-Study. Nutrients. 
2016;8(10):591.

72. van Ansem WJC, van Lenthe FJ, Schrijvers CTM, Rodenburg G, van de Mheen 
D. Socio-economic inequalities in children’s snack consumption and sugar-
sweetened beverage consumption: the contribution of home environmental 
factors. Br J Nutr. 2014;112(3):467–76.

73. Michels N, Vynckier L, Moreno LA, Beghin L. de la o A, Forsner M, Media-
tion of psychosocial determinants in the relation between socio-economic 
status and adolescents’ diet quality. European Journal of Nutrition. 
2017;57(3):951–63.

74. Official Statistics of Finland (OSF): Educational structure of population 
[e-publication]. Helsinki. ; 2022. https://www.stat.fi/til/vkour/index_en.html. 
Accessed 13 Nov 2022.

75. Galobardes B, Shaw M, Lawlor DA, Lynch JW, Smith GD. Indicators of socio-
economic position (part 1). J Epidemiol Commun Health. 2006;60(1):7–12.

76. Kim S, Egerter S, Cubbin C, Takahashi ER, Braveman P. Potential implications 
of missing Income Data in Population-Based surveys: an Example from a 
Postpartum Survey in California. Public Health Rep. 2007;122(6):753.

77. Vereecken CA, Keukelier E, Maes L. Influence of mother’s educational level 
on food parenting practices and food habits of young children. Appetite. 
2004;43(1):93–103.

78. Mosli RH, Kaaki HM, Fallatah KM, Badreiq LY, Eid NM. Maternal feeding stress 
during mealtimes as a mediator between child food fussiness and maladap-
tive feeding behaviors among mothers of preschoolers. Appetite. 2021. 
https://doi.org/10.1016/j.appet.2021:105322.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://www.stat.fi/til/vkour/index_en.html
http://dx.doi.org/10.1016/j.appet.2021:105322

	Associations between socioeconomic status, home food availability, parental role-modeling, and children’s fruit and vegetable consumption: a mediation analysis
	Abstract
	Background
	Methodology
	Study design and participants
	Measurements and variables
	Exposure variables: parental educational level and relative family income
	Outcome variable: children’s FV consumption


	Potential mediators
	Food availability
	Parental role-modeling

	Covariates
	Statistical analysis
	Results
	Descriptive statistics
	Correlation analysis
	Single-mediator model
	Multiple-mediator model

	Discussion
	Conclusions
	References


