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ABSTRACT

Abundant evidence over decades has shown childhood obesity to be a
considerable public health problem. Overweight and obesity are known
to extend into adulthood and therefore may be related to increased risk
of premature mortality and adult morbidity, especially cardio-metabolic
morbidity. This suggests there is an urgent need for public health action for
overweight prevention in childhood.

Health behaviour of children and their parents are closely related to
childhood overweight. Meal patternsin children such as breakfast consumption,
high meal frequency and frequent family dinners, are suggested as favourable
for maintaining a normal weight status in children and adolescents. Further,
parental BMI and eating behaviour have an association with children’s
overweight. Overweight and meal patterns in early life are unevenly distributed
across child population groups. Differences in overweight by socioeconomic
position (SEP) of the family means that overweight is more common among
children from families with a lower parental SEP compared with those from
families with a higher parental SEP. With regard to family types, there is also
some evidence that the separation of parents and single parenthood are risk
factors for overweight and skipping breakfast in early life. Still, socioeconomic
and family type differences regarding meal frequency are largely unknown.

Following this, the current study aimed to identify the family background
factors contributing to the socioeconomic and family type differences among
children (ca 3-11 years) and adolescents (ca 14-16 years) in Finland with
population-based, child health survey data collected in 2007-2009 and 2013-
2014. The aims were to especially shed light on the direct and indirect pathways
between parental BMI, family SEP factors, family structure and overweight
and meal patterns in childhood. The study also examined family background
factors predicting the recommended meal frequency (4 to 6 meals a day) in later
childhood in a follow-up study setting. The main statistical methods in the study
included univariate and multivariate logistic regression analyses. Structural
equation modeling using a path analysis was performed to identify direct and
indirect pathways between family factors (i.e. parental overweight, SEP, family
type) and childhood overweight (including obesity) and meal patterns.

The results showed that there were meal pattern related differences in
overweight. Overweight was associated with skipping breakfast and eating less
than 4 meals a day or more than 6 meals a day among children and adolescent.
The associations remained statistically significant even when socioeconomic
background factors of the family were taken into account. Instead, family dinner



frequency was not associated with weight status of a child. Parental BMI and
education were the strongest determinants of childhood overweight. Children
having parents who are overweight had significantly increased risk of being
overweight compared with children who did not have overweight parents. Low
SEP, as measured by parental education, was associated with higher childhood
overweight. Family type and perceived family income sufficiency were the
strongest determinants of meal patterns both in children and adolescents.
Lastly, early childhood family background predicts meal frequency behaviour
in children. Low SEP, as measured by mother’s education, and a decrease in
income sufficiency, increased the risk of not eating the recommended number
of meals (four to six meals a day) in childhood. Children who lived in intact
families were more likely to eat the recommended number of meals a day
compared with those who lived in other family types throughout the follow-up
period. This difference was partly explained by change in income.

Finnish national health policy aims at promoting well-being and health
equity for children. The results from this study indicate that national policies
and public interventions have not been able to eliminate the socioeconomic
and family type differences in overweight and meal patterns in childhood.
Thus, to prevent overweight and to reduce observed inequalities, children and
families who need special support should be identified as early as possible.
National actions to promote healthy eating behaviour, such as “health-related
tax”, and nutrition counselling and meals provided in early childhood education
and schools could reduce health inequalities. Multi-stakeholder cooperation
and effective community-based interventions relating to physical and food
environment should be implemented as these reach all children from different
family backgrounds. Finally, protection of income security in changing life
situations is needed.



TIVISTELMA

Viimeisten vuosikymmenien aikana kertynyt niytto osoittaa lapsuuden
ylipainon ja lihavuuden olevan merkittdva kansanterveysongelma. Ylipaino
jatkuu usein aikuisikddn, joten se lisdd monien sairauksien, kuten tyypin 2
diabeteksen, kohonneen verenpaineen ja valtimotautien sekd ennenaikaisen
kuolleisuuden vaaraa. Tdma osoittaa selkedn tarpeen lasten ylipainoa
ehkéiseville toimenpiteille.

Lasten lihavuus liittyy vahvasti koko perheen elintapoihin. Aamupalan
syomisen, saannollisen ateriarytmin ja perheen yhteisten aterioiden tiedetdan
olevan hyodyllisid lasten ja nuorten painon hallinnassa. My6s vanhempien
ylipaino ja terveystottumukset vaikuttavat lasten ylipainoon ja ruokailutot-
tumuksiin. Lapsuuden ylipaino on jakautunut epatasaisesti viestossa. Ylipai-
nossa havaittavat sosioekonomisen aseman mukaiset erot osoittavat, ettd ma-
talammassa sosiaalisessa asemassa olevien perheiden lapset ovat yleisemmin
ylipainoisia kuin korkeammassa asemassa olevien perheiden lapset. On myés
nayttoa siitd, ettd vanhempien ero ja yksinhuoltajuus ovat lapsuuden ylipainon
jaaamupalan syomatta jattimisen riskitekijoitd. Sadnnollisen ateriarytmin so-
sioekonomiset ja perhetyypin mukaiset erot ovat suurelta osin tuntemattomia.

Taman vaitoskirjatutkimuksen tavoitteena oli tunnistaa 3-11 -vuotiaiden
lasten ja 14-16 -vuotiaiden nuorten ylipainon ja ruokarytmin keskeiset perhe-
taustaan liittyvét riskitekijat. Erityisesti tutkimuksessa tarkasteltiin sosioeko-
nomisen taustan ja perhetyypin mukaisia erojalapsuudessa. Lisiksi selvitettiin
sitd, ennustavatko perhetaustatekijit suositellun sidannollisen ateriarytmin
(4-6 ateriaa paivassi) toteutumista myohemmin lapsuudessa. Naiden teemojen
tutkimiseksi kiytettiin kansallista lasten terveyskyselyn aineistoa, joka kerat-
tiin vuosina 2007-2009 ja 2013-2014. Tutkimuksessa hy6dynnettiin kvanti-
tatiivisia analyysejd, kuten erilaisia regressiomalleja huomioiden lukuisat eri
taustamuuttujat. Lisdksi polkumallien avulla analysoitiin vanhempien ylipai-
non, perheen sosioekonomisen aseman, perhetyypin ja lasten ylipainon seka
ateriarytmin suoria ja epasuoria yhteyksia.

Tulokset osoittivat, ettd aamupalan sydminen ja ateriarytmi vaikuttavat
lapsuuden ylipainoon. Ylipaino oli yhteydessd aamupalan syomaétta jattamiseen
sekd epasadnnolliseen ateriarytmiin seki lapsilla ettd nuorilla. Yhteys siilyi,
vaikka perheen sosioekonomista asemaa kuvaavat tekijat huomioitiin. Sen si-
jaan perheen yhteisten aterioiden ja lapsen painon vililld ei havaittu yhteytta.
Vanhempien lihavuudella ja koulutuksella oli vahvin yhteys lapsen ylipainoon.
Lapsilla, joilla molemmat vanhemmat olivat ylipainoisia, oli selvisti kohonnut
ylipainon riski verrattuna lapsiin, joiden vanhemmat eivit olleet ylipainoisia.



Matalammin koulutettujen vanhempien lapset olivat ylipainoisempia kuin kor-
keasti koulutettujen vanhempien lapset.

Perhetyyppi ja perheen tulot olivat vahvimmin yhteydessa lasten ja nuor-
ten ruoka- ja ateriarytmiin. Suositellun sdannollisen ateriarytmin (4-6 ateriaa
piivissid) puutteellista toteutumista ennustivat 4idin matala koulutus ja tulojen
heikentyminen seurannan aikana. Lisdksi ydinperheiden lapsilla siannéllisen
ateriarytmin toteutuminen oli todennikoisempid kuin koko seurannan ajan
muissa perhetyypeissi asuvilla lapsilla. Tama ero selittyi osin perheen tulojen
muutoksella.

Suomen terveyspolitiikka tdhtaa lasten hyvinvoinnin ja terveyden tasa-
arvoisuuden edistdmiseen. Yhteiskunnalliset toimet eivit kuitenkaan ole on-
nistuneet poistamaan lapsuuden ylipainossa ja ruoka- ja ateriarytmissa havait-
tuja perhetaustasta johtuvia eroja. Lasten ja nuorten ylipainon ehkiisemiseksi
ja havaittujen erojen kaventamiseksi on tirkedd tunnistaa varhain lapset ja
perheet, jotka tarvitsevat erityista tukea. Terveellistd syomista ja ateriointia
edistavat kansalliset toimet, kuten terveysperusteinen vero, seki toimet var-
haiskasvatuksessa ja kouluissa voivat tasoittaa perhetaustasta johtuvia eroja.
Tarvitaan myos laaja-alaista eri toimijoiden valista yhteistyota seké paikallisia
toimia, jotka tahtaavit siihen, etti arjen elinympéristo kannustaa eri perhe-
taustoista tulevia lapsia liikkumaan ja syomé&in terveellisesti. Lisdksi tulee
huolehtia toimeentulon turvaamisesta eri elaménvaiheissa.
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ABBREVIATIONS

BMI
CI
IOTF
LATE
OR
SEP
THL
VRN
WHO

body mass index

confidence interval

International Obesity Task Force

Child Health Monitoring Development Study
odds ratio

socioeconomic position

Finnish Institute for Health and Welfare
National Nutrition Council

World Health Organization
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USED TERMINOLOGY

BMI Z-SCORE body mass index measure of relative weight adjusted for
child age and sex

FAMILY TYPE or FAMILY STRUCTURE refers to the combination of
relatives that comprise a family

INTACT FAMILY a two-parent family

JOINT PHYSICAL CUSTODY FAMILY a family with children living for
an equal-time with their mother and father in two separate homes

MEAL PATTERN a child’s eating behaviour at the level of a ‘meal’ referring
to breakfast consumption, number of meals eaten a day and family dinner
frequency

RECOMMENDED NUMBER OF MEALS four to six meals a day

RECONSTITUTED FAMILY a family with a step-parent involved

SINGLE-PARENT FAMILY a single-mother or single-father family

12



1 Introduction

1 INTRODUCTION

Childhood overweight is a considerable public health problem worldwide (e.g.
Garrido-Miguel et al. 2019). According to estimations by the World Health
Organization (WHO), overweight (including obesity) prevalence in children
and adolescents aged 5—19 years, has risen from 4 percent in 1975 to over
18 percent in 2016 (WHO 2021). In Finland, the prevalence of overweight
(including obesity) among children aged 2—16 years was 29 percent in boys
and 18 percent in girls in 2020 (Jiaiskeldinen et al. 2021). These rates are even
more alarming in the view of the immediate and long-term health risks. Among
obese children, elevated cardiovascular risk factors are found already in early
life (Dalla Valle et al. 2018). Further, it is well known that overweight and
obesity extends into adulthood and therefore may be related to an increased
risk of premature mortality and adult morbidity, especially cardio-metabolic
morbidity (Franks et al. 2010; Freedman et al. 2005; Juonala et al. 2011; Reilly
and Kelly 2011).

Childhood overweight is a complex problem with various factors involved.
The health behaviour of the whole family is closely related to overweight.
Overweight is a result of a positive energy balance, which usually derives
from unfavourable eating behaviour (e.g. skipping breakfast, family dinners)
and physical activity habits, but sleep and sedentary behaviour also play
a role (Fatima et al. 2015; Verduci et al. 2021). The term ‘meal patterns’
is used to describe a child’s eating patterns at the level of a meal such as
breakfast or dinner. Small children need food frequently because they cannot
eat large quantities at a time. Long intervals between meals can result in
uncontrolled eating and unnecessary snacking, and thus cause overweight. The
recommendation is that both children and adults should eat every 3—4 hours,
which translates into ca. 4—6 meals a day (National nutrition council 2016).
Moreover, in the national recommendation meals should be shared in order
to promote the health of the whole family. Breakfast consumption is often
seen as favourable for maintaining a normal weight status in children and
adolescents (Haug et al. 2009; Monzani et al. 2019; van Lippevelde et al. 2013).
It is suggested to play a critical role in energy balance and dietary regulation
(Rampersaud et al. 2005) and is associated with a favourable nutrient intake
(Larson et al. 2013) and improved food choices (Sjoberg et al. 2003). A high
meal frequency is suggested to have an inverse association with childhood
obesity (Jadskeldinen et al. 2013; Toschke et al. 2005; Toschke et al. 2009).
However, the beneficial number of meals for healthy body weight varies in
different studies (Jaaskeldinen et al. 2013; Toschke et al. 2005; Vik et al.

13



1 Introduction

2010). Furthermore, the evidence on family dinner frequency and overweight
association is inconsistent.

In childhood, the family, and growth environment play an important
role in shaping children’s health behaviour and the possible development of
obesity. Growth environment includes many levels and their interactions, such
as local settings (e.g. home, school and peers), services, local practices and the
physical environment (Ristikari et al. 2018). Childhood overweight is unevenly
distributed among the child population so that overweight is more common
among children from families with a lower parental SEP compared with those
from families with a higher parental SEP (Buoncristiano et al. 2021; Kautiainen
et al. 2009; Knai et al. 2012). Alarmingly the social inequalities in children’s
overweight seem to emerge already in early childhood (McCrory et al. 2019;
Mekonnen et al. 2021). Considerable evidence of socioeconomic inequalities in
overweight in early life suggests that inequality is more likely to increase rather
than to decrease (e.g. Chung et al. 2016; Knai et al. 2012). This development
anticipates widening health inequalities and increases in health costs due to
obesity in the future. In addition to overweight, differences in eating patterns
according to the parental SEP also exist. Children and adolescents from families
with a lower parental SEP are more likely to skip breakfast and have fewer
family dinners than children from higher SEP families (Kaikkonen et al. 2012;
Neumark-Sztainer et al. 2013; van Ansem et al. 2014; Wijtzes et al. 2015). To
my knowledge, no prior studies on the association between the family SEP and
the number of daily meals among children have been published.

The effect of the parental SEP on children’s overweight and meal patterns
may be mediated through many family-related risk factors. One important risk
factor for childhood obesity is having parents who are themselves overweight
or obese (Laitinen et al. 2001). Weight gain is significantly greater among
children with overweight or obese mothers (Demment et al. 2014). Additionally,
parental breakfast consumption is a strong predictor of children’s breakfast
consumption, and it has been suggested to mediate the association between
the parental SEP (especially education) and children’s breakfast consumption
(Gebremariam et al. 2017; Keski-Rahkonen et al. 2003). Thus, the effect of
the parental SEP may be partly mediated by parental overweight and health
behaviour, but the direct and indirect pathways between family factors (i.e.
SEP, parental overweight) and childhood overweight/obesity and meal patterns
are understudied.

In addition to the parental SEP, the family structure is another important
aspect of the family context that influences children’s health. Parental separation
and/or living in a single-parent family are often considered to increase the risk
of overweight (Duriancik and Goff 2019; Schmeer 2012) and unfavourable
meal pattern behaviour, especially skipping breakfast (Jorgensen et al. 2011;

14



1 Introduction

Vereecken et al. 2009). The reason for growing interest in studying the effect
of the family structure on children’s health is that over the past decades,
family diversity has increased as the proportion of traditional intact families
has declined. Single parenthood has become more common in Finland, and
today already almost one-fourth of families with children are single parent
families, compared to, for example, 1992, when the share was 15 percent (Official
Statistics of Finland 2020). Moreover, children are increasingly likely to live
in reconstituted families: in 2020, 9 percent of families with children aged
0-17 were reconstituted families.

Only a few studies have included other family types such as reconstituted
families [i.e. the child lives with one parent and his/her new partner and/
or new sibling(s)] as a measure of family type. These studies show mixed
results regarding the association between other non-traditional family types
than single parenthood and overweight in early life (Formisano et al. 2014;
Kristiansen et al. 2020). Further, whereas evidence of association between
skipping breakfast and living in single-parent families is fairly consistent,
the impact of living in reconstituted families on meal patterns is inconclusive
(Jorgensen et al. 2011; Levin et al. 2012; Vereecken et al. 2009; Yelick 2017).
To my knowledge, no prior studies on the association between the family type
and number of daily meals among children have been conducted. One study
investigating family dinner frequency and family type suggested that having
a regular family dinner seemed to be more prevalent among adolescents from
two-parent families compared to adolescents living either in single-parent
families or reconstituted families (Levin et al. 2012). Nevertheless, that study
had limitations as children do not always remain in one family type throughout
their childhood. The transition from one family form to another (e.g. from
having married parents to having a single-parent) rather than the family type
as such may negatively affect children’s health through concomitant factors
such as parental conflict, loss of parental contact and reduced family income
following separation (Reiter et al. 2013). Empirical evidence on the association
between family transitions and childhood overweight and meal patterns is
scarce.

Promoting well-being and health equity for children is a central aim of
the Finnish national health policy. Implementation of this policy is based on
universal healthcare institutions, such as maternity and child health clinics
and school healthcare services, that are available to children and their families
across the socioeconomic spectrum. Early childhood education, pre-primary
education and schools teach children health education relating to eating,
physical activity and sleeping (Finnish National Agency for Education 2014).
Health education is also given during the school day in different situations
related, for example, to eating together. Further, each child and young person
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1 Introduction

attending pre-primary, basic and upper secondary education can enjoy a free
school meal. Nevertheless, the socioeconomic inequalities in overweight are
unambiguous also among Finnish children aged 5 to 14 years old (Kaikkonen
et al. 2012) and adolescents (Miki et al. 2019) implying that tackling these
inequalities requires that the mechanisms behind them are well understood.

Even though large differences have been detected in childhood overweight
and overweight-related meal patterns between socioeconomic groups, the
picture remains incoherent, particularly regarding family type differences.
The aim of this study is to identify the family background factors contributing
to the socioeconomic and family type differences among children (ca 3-11
years) and adolescents (ca 14-16 years) in Finland using population-based,
child health survey data. Further, the study elucidates the direct and indirect
pathways between parental BMI, family SEP, family structure and overweight
and meal patterns in childhood. The study also focuses on the effect of family
type transitions and changes in the family SEP in childhood in a follow-up
setting. The study is anticipated to help target and implement relevant health
policies aiming to prevent overweight and inequalities in it and to promote
healthy eating behaviour in early life.

16



2 Conceptual framework

2 CONCEPTUAL FRAMEWORK

2.1 HEALTH INEQUALITIES IN THE LIFE COURSE

In the life course approach, childhood and adolescence are seen as critical life
periods as persistent health behaviours begin during these phases (Kjonniksen
et al. 2008; Mikkild et al. 2005) and thus create lifelong implications for
individuals’ health and wellbeing (see Kuh et al. 2003). Childhood is a time
of rapid biological, psychological, and social development and children’s health
behaviour is largely shaped by the material and time resources of the parents
and their parenting styles. Adolescence is a second sensitive developmental
period in which puberty and rapid brain maturation lead to new sets of
behaviours (relating to substance misuse, sex, diet and exercise) (Viner et al.
2012). Although the influence of peers and media increases, family still retains
an important role in the adolescent’s life (Aaltonen and Karvonen 2016). In
recognition of the importance of childhood and adolescence, the Commission
on Social Determinants of Health’s “Closing the Gap in a Generation” report
suggests that “equity from the start” should be an essential component of any
attempt to improve health outcomes overall and, in particular, to address health
inequalities (Commission on Social Determinants of Health 2008).
Research questions relating to socioeconomic health inequalities are
common in social epidemiology, which focuses particularly on what effect
social factors have on individual and population health. The traditional
explanation for health inequalities is based on two main mechanisms: social
causation and health selection (Townsend and Davidson 1982). Social causation
suggests that the SEP has an effect on health, i.e. children from lower SEP
families are likely to become less healthy adults. Health selection suggests,
instead, that health in early life influences the SEP later in life, i.e. illness
during childhood and adolescence may influence the attainment of adult SEP.
Later, it has been argued that causation and selection are not sufficient to
explain health inequalities. There are also other exposures, risk factors and
mechanisms that influence the development of health inequalities over the life
course. For example, Mackenbach (2019) lists the following factors: childhood
growth environment, material living conditions in adulthood, physical working
conditions, psychosocial factors and stress, health behaviour and health
services. Moreover, inequalities in adult-disease risk factors do not emerge
exclusively in mid-life but accumulate over decades (Power and Matthews
1997). Subsequently, socioeconomic health inequalities have been reported to
emerge already in childhood. For example, Mekonnen et al. (2021) reported
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2 Conceptual framework

that maternal and paternal educational differences in children’s weight and
BMI trajectories emerged during infancy, continuing to later childhood.

Thelife course approach to health and health inequalities emphasises that
both biological and social beginnings of life have important implications for
adult health. Life-course theorists have identified three ways by which early
circumstances may be linked to adult health: direct, indirect through social
pathways or through accumulation of disadvantages. Kuh et al. (2003) also
point out that these life-course models are not mutually exclusive, but rather
might operate simultaneously.

First, in a study by David Barker (1998), different environmental factors
were assumed to “programme” particular body systems during infancy and
early life and to affect directly to adult health. He suggested that in biological
programming, undernutrition during pregnancy, low birth size and poor
growth in infancy affect the individual’s adult risk of disease (Barker 1998).
Subsequently, numerous studies have shown inverse associations between body
size at birth and CHD and type 2 diabetes in adult life (Eriksson et al. 1999;
Eriksson et al. 2000; Eriksson et al. 2003a; Eriksson et al. 2003b). The highest
incidence of diabetes in adult life is seen among individuals who had the highest
BMI in childhood but who had been small at birth (Eriksson et al. 2003b).

Second, earlylife exposures can affect adult health and mortality indirectly
through social pathways. Childhood social circumstances may be important
because they can be mediated by social pathways, such as education and
employment to the adult SEP. This, in turn may influence adult health and
disease. (Kestild 2008.) Moreover, social pathways often interact with biological
pathways and link exposures during the life course to later life health (Kestila
and Rahkonen 2011).

Third, the importance of the accumulation of disadvantage during the
life course refers to processes, where previous disadvantages affect subsequent
disadvantages. Mortality can be seen as an extreme end point of the accumulation
of disadvantage (e.g. Berg 2017). For example, poor family relationships in
adolescence play a role in chains of disadvantages such as economic adversity in
midlife and these pathways are shaped by low education and poor mental health
in early adulthood (Berg 2017). The accumulation of disadvantage seems evident
also concerning overweight. A low SEP in childhood seems to be associated
with adult morbidity risk: the prevalence of overweight is especially high among
children in lower social groups (Buoncristiano et al. 2021), overweight tends to
extend into adolescence and adulthood (Freedman et al. 2005), among obese
children cardiovascular risk factors have found to be present already in early life
(Dalla Valle et al. 2018) and childhood overweight may increase chronic disease
risk in later life including type 2 diabetes, hypertension and cardiovascular
disease (Juonala et al. 2011; Sahoo et al. 2015).
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2.2 DETERMINANTS OF CHILDHOOD OVERWEIGHT
AND MEAL PATTERNS

The global problem of childhood overweight has created a vast body of research
investigating its causes and consequences. In this research, taking account of
the characteristics of social contexts that child grows up in, lives and learns are
important. The adoption of health behaviour is directly or indirectly influenced
by the complex web of family, peer, community, social and cultural influences,
and the impacts of these, are, in turn, moderated by child-related individual
factors such as age and gender. Behavioural risk factors for obesity include
dietary intake, physical activity, and sedentary behaviour (Verduci et al. 2021).
Subsequently, a short sleep duration has been revealed as a potential risk for
overweight/obesity in early in life (Fatima et al. 2015). In young children,
however, most daily health behaviours are probably routines in which children
have given little thought. Yet, health behaviour in early in life and adolescence
are important for later health as these have been shown to extend into adulthood
(Kjonniksen et al. 2008; Mikkili et al. 2005).

As overweight in childhood embodies interacting factors from multiple
contexts, various theoretical or conceptual frameworks have been used to
describe this complexity. Socioecological models, for example, point out the
influences of intrapersonal, interpersonal, organizational, community, and
policy levels as well as their interaction (Sallis and Owen 2015). The “full obesity
system map”, in turn, illustrates the complexity of obesity risk by mapping
the clusters of factors related to individual and social psychology, individual
activity, activity environment, food consumption, food production, social
influences, individual physiology, and physiology that influence an individual’s
energy balance (Vandenbroeck et al. 2007).

In relation to those mentioned above, the concept of “obesogenic
environments”, defined as “the sum of the influences that the surroundings,
opportunities or conditions of life have on promoting obesity”, points out the
importance of environmental factors on childhood overweight (Swinburn
et al. 1999). Individuals interact with multiple microenvironments or local
settings such as schools, homes, neighbourhoods and supermarkets that
involve food, physical activity or both. Obesogenic microenvironments can
contribute to overweight and obesity by encouraging unhealthy diets in terms
of increased consumption of energy-dense, nutrient-poor food and beverages
as well as inadequate leisure-time exercise. These, in turn, are influenced by
broader macro environments and actors such as the media, the food industry,
health systems, and government policies, which are often beyond the control
of individuals. (Swinburn et al. 1999.) However, despite the ubiquity of the
“obesogenic” environment, individuals have not uniformly developed obesity.
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Genetic variation is offered to explain why some are susceptible, and others
resistant to the modern obesogenic world (Llewellyn 2018).

Figure 1 depicts the main determinants of childhood overweight based
on the models presented above and especially on the concept of “obesogenic
environments”. I will next shortly review the three dimensions identified by
these approaches and their relevance relating to this study: hereditary factors,
physical and food environments, and the socioeconomic environment. As the
main objective of this study was to investigate the family background factors,
I will concentrate more closely on its two main constructs, which are the
socioeconomic position of the family and the family type.
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Figure 1. The main determinants of childhood overweight.

Gene-environment interplay is well studied in the context of obesity. The
heritability of BMI is well established and some studies suggest a significant
influence of genes on an individual’s predisposition to developing obesity,
accounting for up to 70% of heritability estimates for BMI (Lipek et al. 2015).
The heritability estimates are documented to be the lowest in mid-childhood
but they then increase in adolescence (Anderson and Butcher 2006). Instead,
monogenic reasons for obesity are rare. In the search for responsible gene
loci, the identified common variants have only explained a small proportion
of the risk for obesity (Manco and Dallapiccola 2012). Moreover, genetic
susceptibility often needs to be coupled with contributing environmental and
behavioural factors to affect weight (Rokholm et al. 2011; Silventoinen et al.
2009). Prior research has also focused on the gene-environment interplay
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in the context of the intergenerational transmission of social inequalities.
The questions arise on to what extent differences in education, occupational
standing, and income are attributable to genes, and whether genetic influences
differ according to the parents’ socioeconomic standing? Erola et al. (2021)
reported that in childhood genetic influences are strongest in education and
weakest in income, and always strongest among those with the most advantaged
socioeconomic background. For instance, more educated parents may both have
high educational expectations and sufficient economic resources to provide
a learning-stimulating home environment that helps children to fulfil their
genetic potential (Erola et al. 2021).

Regarding the physical environment, including the food environment,
Feng et al. (2010) summarized three domains that may influence obesity: 1)
facilities for physical activity (i.e. parks, playgrounds, sports clubs that promote
active play and sports), 2) land use and transportation (i.e. mixed land use,
walkability, access to public transport or walking/cycling paths that facilitate
active commuting to school/work), and 3) the foodscape (availability of healthy
or unhealthy food) (Feng et al. 2010). For example, children living closer to parks
and recreational spaces are less likely to experience weight gain (Wolch et al.
2011). Regarding the foodscape, changes in the obesogenic food environment
have been suggested to explain most of the obesity epidemic (Swinburn et al.
2009). Over the past 30 to 40 years, increases in energy dense foods, increased
consumption of sugar-sweetened beverages, large portion sizes, large packages,
increased variety, increased visibility of foods, and marketing food to children
have taken place. All these changes are known to augment eating and energy
intake (Mustajoki 2015).

The development of health behaviour among children is shaped by
social influences. As children grow, school and peers join families as major
determinants of health behaviour development (Mollborn and Lawrence 2018).
First, schools serve as an institution that shape children’s health behaviour. In
Finland, for example, all school-aged and preschool-aged children are served
a free lunch at school and in day care. The nutritional quality of the school
lunch is good and having a school lunch is important for children’s regular
meal frequency and vegetable intake (Hoppu et al. 2010). Moreover, eating
a balanced school lunch has been associated with overall healthier eating
patterns outside school (Tilles-Tirkkonen et al. 2011). According to the national
recommendations (National nutrition council 2016), mealtimes at school and
day care are part of the early childhood education of children, and healthy,
nutritious and appropriately organized and supervised meals must be provided
to children. Second, schools serve as arenas for peer interaction. Like parents,
peers may function as social models and set social norms in mid-childhood
and adolescence. Prior studies have found that peers shape adolescents’ sexual
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behaviour (Mollborn et al. 2014), smoking (Flay et al. 1994), physical activity
(de 1a Haye et al. 2011) and healthy eating (Fitzgerald et al. 2013).

The impact of the family background on children’s health behaviour
is mediated by many factors, such as parental health behaviour, the SEP of
the family and the family type. Children may adopt the behaviour of their
parent(s) through parental practices and attitudes (Baranowski and Nader
1986); for example, family eating environments include the parents’ own
eating behaviour and child-feeding practices. Parents who are overweight, who
have problems controlling their own food intake, or who are concerned about
their children’s risk of being overweight may adopt controlling child-feeding
practices in attempts to prevent overweight in their children (Davison and
Birch 2001). Prior studies have reported that parental control in child feeding
has a negative impact on child weight, particularly for young girls (Carper
et al. 2000). Prior research has also reported that the parental body mass
index (BMI) is one of the most important factors influencing variation in the
BMI of children (Laitinen et al. 2001) due to both genetic and environmental
components (Lajunen et al. 2012).

In this study, childhood meal patterns and overweight, and inequalities in
them are viewed from the perspectives of social epidemiology and life course
epidemiology. Regarding the traditional explanation for health inequalities,
the study represents the social causation model. To extend the framework
to the child’s growth environment, the health behaviour of the child and the
parents, in addition to family background factors including both the family
SEP and family type are taken into account.

2.3 THE SOCIOECONOMIC POSITION (SEP)
OF THE FAMILY

In social epidemiology, various domains of the social determinants of health
are studied. Among these, SEP is one of the most important, if not the most
important, social factor in determining population health (Lahelma and
Rahkonen 2011; Lynch and Kaplan 2000).

The key measures of an individual’s SEP are education, occupation
and income. Temporally, education is the first individual measure of SEP
(Lahelma and Rahkonen 2011). The educational level may reflect knowledge
and skills, and a higher level is presumed to be related to greater awareness
of and ability to follow healthy lifestyle recommendations. Education enables
occupational opportunities and higher incomes, and it is often regarded as a
key socioeconomicindicator in health behaviour research. Lahelma et al. (2004)
studied self-rated health and limiting longstanding illness among adults. For
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example, most of inequalities in limiting longstanding illness by education were
mediated through occupational class and household income. Inequalities by
occupational class were largely explained by education. Inequalities by income
were to a great degree explained by education and occupation. As a conclusion,
parts of the effects of each socioeconomic indicator on health were either
explained by or mediated through other socioeconomic indicators. (Lahelma
et al. 2004.)

Among children and adolescents, these key measures of individual SEP
are not suitable as they have not yet materialised, for example, the level of
education is not yet determined. Thus, other measures of SEP have been
proposed, such as parental or family SEP, school performance, the amount
of pocket money and subjective social status of the family (Karvonen and
Rahkonen 2011). Furthermore, the family SEP is usually assessed in terms of
the parental education, employment or parental/household income level. For
example, higher educated parents more often may have working conditions with
flexible working hours which, in turn, might be beneficial for family life. Paid
work and income provides families with purchasing power and contributes to
the material resources needed to maintain good health (Lahelma et al. 2004).

Educational level, occupation as well as income level have been shown to
be associated with adults’ obesity-related health outcomes in many European
adult populations (Giskes et al. 2010; Wikstrém et al. 2011). Among children,
those exposed to a low SEP are reported to face an increased risk of various
health problems and chronic conditions (Sares-Jiske et al. 2022). The negative
effects of alow parental SEP on children’s health can be identified before a child
has reached school age, and these effects persist, and frequently worsen, as
children grow older (Currie and Stabile 2003). Giskes et al. (2010) suggest that
dietary behaviour may be an important contributing factor to socioeconomic
inequalities in overweight/obesity: those who are socioeconomically
disadvantaged consume less fibre, fruit and vegetables than individuals with
a higher SEP, and these dietary inequalities are consistent by gender (Giskes
et al. 2010). The role of other proposed obesogenic dietary behaviour, such as
meal patterns, has not be ascertained as it has been relatively understudied
in Europe.
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2.4 FAMILY TYPE

In addition to the family SEP, the family structure is another important aspect
of the family context which influences children’s development. Parental divorce
and/or living in a single-parent family is considered a potential risk factor for
adverse health consequences throughout the life-course, that is, in childhood
(Barrett and Turner 2005; Bramlett and Blumberg 2007) and in adulthood
(Kestild 2008; Merikukka 2020). Recently, researchers have recognized the
need to study families as dynamic systems (Osborne et al. 2012). It has been
suggested that the family structure per se does not necessarily lead to negative
child outcomes, but it is the number of family transitions that may be more
strongly associated with poorer child outcomes (Fomby and Cherlin 2007;
Kiernan et al. 2011).

Over the past decades, family diversity has increased as the proportion
of traditional two-parent families has declined. In Finland, children are
increasingly likely to experience living with only one parent or living in a
reconstituted family. In 2020, over half of families with children aged 0-17 years
were families of married couples (Official Statistics of Finland 2020). One-fifth
of the families with children were families of cohabiting couples. Same-sex
married couples were parents in 667 families with children and registered
couples in 219 families with children. Nine percent of families with children
aged 0—17 were reconstituted families. Slightly over one-half, 54 percent, of
the parents of reconstituted families were cohabiting and close on one-half, 46
percent, were married. The share of single-parent families formed by a mother
and children was 20 percent among families with children. Even though the
number of families formed by a father and children has grown, their number
is still very low, and stands at approximately four percent (Official Statistics
of Finland 2020).

Along with parental separation and re-partnering, there has been an
increase in joint physical custody and a related shift away from sole motherly
custody. Around 110,000 children reside in both parents’ homes and every
third of them share their time equally between two custodial parents’ homes
after parental separation (Hanifi and Nieminen 2022). According to previous
research, joint physical custody seems to be most common among children aged
3—12years, but also younger and older children have these arrangements. Joint
physical custody is more common among highly educated parents or parents
with higher incomes (Miettinen et al. 2020). In these families, parents may
be better able to afford two large enough houses, and can continue to live in
the same neighbourhood after separation or to arrange the transport of the
child between two homes in a convenient way (Hanifi and Nieminen 2022).
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Two primary mechanisms that might account for differences between
families are time and money. In general, children living with both biological
parents are more affluent than children in other family structures (Bramlett
and Blumberg 2007). Furthermore, Thomson et al. have suggested that
children may receive less parental time and attention in single-parent and
reconstituted families (Thomson et al. 1994; Thomson and McLanahan
2012). Time constraints may limit the single parents’ ability to monitor or
participate in their children’s health-related behaviour (Quarmby et al. 2011). In
reconstituted, or in joint custody families, children often live with a stepparent,
a stepsibling(s) or a half sibling(s), which adds to the complexity of the family
and might lead to poorer parental cooperation. Family transitions may result
in conflict and tension between parents and that can be stressful to children
(see Carlson and Corcoran 2001). Dissolution of an existing relationship or
entering into a new relationship can also create parental stress (Meadows et
al. 2008; Osborne and McLanahan 2007), although entering new relationships
may also bring positive effects (Osborne et al. 2012). A recent study found that
parental happiness was associated with healthy behaviour of preschool-aged
children. Parents who were happier were more likely to have a child who engaged
in multiple healthy behaviours such as meeting physical activity and screen
time guidelines, a higher consumption of vegetables, fruit and berries, and a
lower consumption of sugary foods, treats and drinks (Engberg et al. 2022).

2.5 THE HYPOTHESIZED PATHWAYS BETWEEN
PARENTAL SEP, FAMILY TYPE, OVERWEIGHT
AND MEAL PATTERNS

In this study, the gene-environment interplay is not investigated as the aim
is not to study the variation in body mass index (BMI) and other measures
of body fatness (e.g. Silventoinen et al. 2009). Neither school, day care and
peer influences, nor physical and food environment influences are studied
although their importance is recognized (e.g. Swinburn et al. 1999). In this
study, parental lifestyle is explored via the parental BMI as that was the only
nutrition-related variable for parents available in the data. Parental practices
and attitudes were not available in the data.

The family SEP and family structure may lead to childhood overweight and
poor meal patterns via different pathways. In overweight research education
is strongly associated with overweight throughout the life-course: a lower
educational level and increased overweight risk is observed in both childhood
and adulthood (McLaren 2007; Shrewsbury and Wardle 2008). Both key
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SEP measures, education and income, have been shown to pose independent
associations with childhood overweight (Mekonnen et al. 2021). The effect
of parental education can be mediated, however, by different pathways to
childhood overweight and meal patterns. It may be partly mediated by parental
overweight-related health behaviour. On the other hand, the effect of parental
education may be mediated through labour market position and household
income, as suggested by Lahelma and colleagues (2004). Moreover, part of
the association between parental education and childhood overweight or meal
patterns might be mediated by the family structure.

The effect of income on health inequalities is suggested to be a great
degree explained by education and occupation (Lahelma et al. 2004). The
effect of family income on child health may also be explained by the family
structure as in many cases a direct consequence of parental separation is a
lower household income, especially for single-parent families (McLanahan and
Percheski 2008). The association between family structure and overweight or
poor meal patterns may be attenuated or explained by family income or parental
education. Figure 2 depicts a simplification of the possible interrelationships
(not necessarily direct causal associations) between family SEP measures,
family structure and meal patterns and overweight in childhood.

PARENTAL BMI

CHILD OVERWEIGHT

FAMILY SEP (EDUCATION,
LABOUR MARKET
POSITION)

CHILD MEAL PATTERNS

=

7
\

HOUSEHOLD INCOME

FAMILY STRUCTURE

Figure 2. Possible direct and indirect pathways between indicators of parental socioeconomic
position, family type and their association with meal patterns and overweight in childhood.
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3 REVIEW OF THE LITERATURE

The review focuses primarily on population-based studies from Europe
and the United States as childhood overweight and the impact of the family
background has been an area of interest especially in Western countries. In
section 3.1, evidence on the association between childhood overweight and
meal behaviour is examined. Section 3.2 examines the association between the
family socioeconomic position (SEP), its changes and childhood overweight and
meal pattern. Section 3.3 includes earlier studies on the association between
family type, its transitions and childhood overweight and meal pattern. Finally,
section 3.4 identifies the gaps in the current literature.

3.1. ASSOCIATIONS BETWEEN OVERWEIGHT AND
MEAL PATTERNS IN CHILDHOOD

The associations between childhood overweight and meal pattern variables
for children and adolescents have been studied in different settings. However,
no uniform categorisation of age has been applied in the studies. To illustrate
both the differences in prior studies and the current evidence base, systematic
reviews, cross-sectional and longitudinal studies are summarised in Appendix
1. Of 22 studies, 11 investigated the association between skipping breakfast
and overweight, 8 concentrated on the association between family meals
and overweight and 3 on the association between the number of meals and
overweight.

The association between overweight in childhood and meal frequency is
rather strong and widely reported. In particular, breakfast has suggested to
play a critical role in energy balance and dietary regulation (Rampersaud et al.
2005) and is associated with favourable nutrient intake (Larson et al. 2013) and
better food choices (Sjoberg et al. 2003). Regular breakfast consumption among
children and adolescents is inversely associated with body mass index (BMI)
and overweight in both cross-sectional (Haug et al. 2009; Keski-Rahkonen
et al. 2003; Monzani et al. 2019; Ober et al. 2021; Rampersaud et al. 2005;
Szajewska and Ruszczyniski 2010; Van Lippevelde et al. 2013; Wadolowska et
al. 2019) and longitudinal studies (Niemeier et al. 2006; Timlin et al. 2008).

Two studies have compared the association between childhood overweight
and breakfast consumption in European and North American children and
adolescents. Haug et al. (2009) investigated overweight in school-aged children
(aged 11-, 13-, and 15 years) and its relationship with demographic and lifestyle
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factors. The data consisted of nationally representative samples in 41 countries
participating in the WHO Collaborative HBSC surveyin 2005-2006. The results
revealed that overweight was consistently and negatively associated with
breakfast consumption and moderate to vigorous physical activity when the
age of the child and socioeconomic factors of the family were taken into account.
Daily fruit, vegetable or soft drink consumption were generally not associated
with overweight. Van Lippevelde et al. (2013) conducted a cross-sectional survey
among 10—12-year-old children and their parents in eight European countries.
They found that parental practices regarding permissiveness linked to skipping
breakfast, negotiating about breakfast, and family breakfast frequency were
associated with children’s BMI. Finally, A Finnish study by Maiki et al. (2021)
investigated the impact of lifestyle factors on overweight among adolescents
aged 14-to 17 years with cross-sectional survey data. They found that overweight
was associated with skipping breakfast along with moderate or poor self-rated
health and low physical activity. Moreover, the association between adolescents’
overweight and skipping breakfast remained statistically significant when
socioeconomic background factors of the family were adjusted for.

Only a handful of studies have examined the associations between family
meal frequency and overweight or obesity and most of the studies have been
conducted in cross-sectional study settings. Research investigating child
populations in the United States and other non-European countries indicate
that more frequent family meals are associated with a lower obesity risk
(Gillman et al. 2000; Fulkerson et al. 2008; Larson et al. 2013), although
findings have not been consistent (Valdes et al. 2013; Berge et al. 2015). In these
studies, different family meal variables were used: family breakfast (Larson
et al. 2013; Berge et al. 2015), family lunch (Berge et al. 2015), family dinner
(Gillman et al. 2000; Taveras et al. 2005; Berge et al. 2015) and the number of
family meals during a week (Fulkerson et al. 2008). Having family meals has
been associated with a healthier and more varied eating habits such as lower
soda consumption, lower frequency of skipped breakfasts and higher intake of
fruit and vegetables (Gillman et al. 2000; Larson et al. 2013; Berge et al. 2015).

One comparative study conducted on European child populations was
identified. Roos et al. (2014) investigated the associations of family meals
and the habit of having the TV on during dinner with 11-year-old children’s
overweight in nine European countries. The researchers suggest that in
Northern Europe, children having a family breakfast or dinner less than
once weekly were more likely to be overweight, while there was no association
between family breakfast or dinner and overweight status in the Southern and
Eastern European countries. In their models, age, gender, parental educational
level and country were adjusted for (Roos et al. 2014).
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In a longitudinal study, Fulkerson et al. (2008) described associations
between the frequency of family meals and overweight status over a 5-year period
in a large and ethnically diverse population of adolescents. The researchers
presented findings with adjustments of demographic characteristics (e.g. family
SEP and ethnicity) and of physical activity level and energy intake. The results
revealed significant inverse associations between family meal frequency and
overweight status for early adolescent girls in all cross-sectional models, but no
significant longitudinal associations were observed. Neither cross-sectional nor
longitudinal associations were significant for boys and older girls in any models.
Subsequently, in a systematic review of 11 cross-sectional and 4 longitudinal
studies, Valdes et al. (2013) reported inconsistent and weak evidence of an
inverse association between family meal frequency and the risk of childhood
overweight. However, great variability in family meal variables in the reviewed
studies was pointed out by Valdes et al.

Some previous studies have suggested an inverse association between an
increase in the number of daily meals and the prevalence of overweight and
obesity in childhood and adolescence. However, the beneficial number of meals
varies from four meals a day (Vik et al. 2010) to five meals a day (Jadskeldinen
A et al. 2013) to five or more meals a day (Toschke et al. 2005). Moreover, high
meal frequency is an essential element in health-promoting eating behaviour
as it has been found to be associated with higher diet quality (Pedersen et al.
2012) and a lower risk of metabolic syndrome traits such as abdominal obesity
and hypertriglyceridemia (Jadskeldinen et al. 2013). Moreover, Toschke et al.
(2005) have suggested that the impact of frequent daily meals on childhood
obesity is independent of breakfast eating and the effect might be mediated
through modulation of insulin response.

In astudybyJédiskeldinen et al. (2013), the aim was to examine whether the
importance of breakfast on overweight could be outweighed by that of regular
daily meal frequency. They examined associations of three meal patterns on
weekdays—five meals including breakfast, a maximum of four meals including
breakfast and a maximum of four meals without breakfast—with overweight/
obesity and components of metabolic syndrome. In their study of 16-year-
old Finnish adolescents, several factors related to health outcomes such as
tobacco use, sleep duration, physical activity, sedentary time, pubertal stage
and parental education level were adjusted for in the models. After adjustments,
the regular five-meal-a-day pattern including breakfast remained significantly
associated with a decreased risk of overweight/obesity for both genders and
abdominal obesity in boys compared with the breakfast skipping pattern, i.e.
four meals or less per day without breakfast. Thus, the Finnish study did
not find evidence of the high meal frequency outweighing the importance of
breakfast on overweight.
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Koletzko and Toschke (2010) reviewed observational studies addressing
meal frequency and obesity risk for children and adolescents. These studies,
published between 2004 and 2009, reviewed data on a total of 13 998 children
and adolescents from the United States, Germany, and Portugal. Three of the
five studies found a significant reduction in the obesity risk with an increasing
number of meals, which persisted after adjustment for confounders, while the
two other studies found a non-significant trend in the same direction (Koletzko
and Toschke 2010).

Insummary, thereis considerable and consistent evidence of an association
between breakfast consumption and healthy body weight in childhood and
inconsistent evidence on the association between family meal frequency and
overweight. Additionally, the association between the number of daily meals
and the prevalence of overweight and obesity in childhood is ambiguous.

3.2 SOCIOECONOMIC DIFFERENCES IN CHILDHOOD
OVERWEIGHT AND MEAL PATTERNS

We examined the research findings on the association between the family SEP
and overweight among the children and adolescents, Nordic and European
cross-sectional studies as well longitudinal studies with several years of
follow-up. Additionally, the associations between family SEP and meal pattern
variables are reviewed.

3.2.1 The association between family SEP and childhood
overweight

From cross-sectional and longitudinal investigations in Europe and other
developed countries, there is considerable evidence that the prevalence of
overweight is especially high among children in lower socio-economic groups
(Buoncristiano et al. 2021; Knai et al. 2012; Akkoyun-Farinez et al. 2018). A
study using data from three European countries and four different infant and
child cohorts suggest that socioeconomic differences seem to emerge as early
as at age of three in Ireland, Portugal and the United Kingdom (McCrory
et al. 2019). A recent study of Norwegian children even suggests that social
differences in children’s weight and BMI trajectories emerge already during
infancy (Mekonnen et al. 2021). Moreover, there is evidence of a widening social
gradient in child and adolescent overweight and obesity in Western countries
(Chung et al. 2016; Knai et al. 2012). Knai et al. (2012) have suggested that it is
likely that the changes in lifestyles and dietary habits involved in the increase
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in the prevalence of overweight have had a more unfavourable impact on low
socio-economic status groups than on the rest of the population.

Parental educational attainment seems to be the strongest predictor of
childhood obesity in Western countries (Shrewsbury and Wardle 2008) and
in European countries (McCrory et a. 2019). Lange et al. (2010) studied the
child population in Germany and reported lower parental educational level,
a lower degree of professional education, low income, nationality (German
vs. non-German), limited living space per person, and single parenthood as
the most relevant predictors of a child being overweight or obese (Lange et
al. 2010). Akkoyun-Farinez et al. (2018) studied French adolescents (13- to
18-year-old) and found that a low parental education, low family income level
and low social status (measured with parental occupational class and maternal
employment status) increased the risk of being overweight in adolescence.
Moreover, inconsistency was observed among genders so that some studies
found a SEP-overweight association for both boys and girls and others for one
gender only (De Spiegelaere et al. 1998; Morgen et al. 2010).

The association between the parental level of education and childhood
BMI has been shown also in Finland. Miki et al. (2019) examined socioeconomic
differences in a Finnish adolescent population in 2017 in a nationwide cross-
sectional questionnaire survey of 8th and gth graders (15- to 16-year-old).
Low maternal education and low family income levels were associated with
overweight (including obesity) among both boys and girls (Miki et al. 2019).
Furthermore, consistent results on the relationship between low maternal
education and increased risk of overweight was reported among Finnish
children aged 5 to 14 years old (Kaikkonen et al. 2012).

Shrewsbury and Wardle (2008) also suggested that while parental
education seems to be the strongest predictor of childhood obesity, the results
are more inconsistent regarding other SEP indicators, such as parental labour
market status and family income. Subsequently however, longitudinal studies
conducted in Nordic countries report a rather consistent association, especially,
regarding family income. Morgen et al. (2010) investigated the possible
association between the parental SEP, weight change and the risk of developing
overweight in Danish children. They found that the parental socioeconomic
position (measured by parental occupational status) was associated with an
overall rise in BMI from the age of 15 to 21 among girls only. Compared to
girls with the highest level of parental occupation, girls from families with
lower parental occupational levels had a significantly higher risk of developing
overweight over the six-year study period. Another Danish study examined
how the SEP during early (0—8 years) and late childhood (9—14 years) related
to overweight at ages 15, 18 and 21 (Poulsen et al. 2018). A lower parental
educational level, lower household income, low labour market participation
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and poor family functioning (i.e. families may be characterised by poor
communication, poor problem solving, poorly defined or rigid roles) during
childhood were found to be associated with an increased risk of overweight
and obesity in both adolescence and early adulthood and for both genders.

Finally, Mekonnen and colleagues (2021) investigated parental income-
and education- related inequalities in children’s weight, height, and body mass
index among Norwegian children from 1 month to 8 years using large cohort
data. Maternal and paternal educational differences in children’s weight and
BMI trajectories emerged during infancy, continuing to the age of 8 years.
Parental income-related inequalities in children’s BMI were observed from
18 months to 8 years for maternal income, and from 9 months to 8 years for
paternal income. To conclude, the results of these Nordic studies suggest that
social inequalities in children’s BMI emerge early in infancy and continue into
later childhood and adolescence. The inequalities were observed according to
various indicators of SEP (education, occupation, income).

Prior studies have examined the mediators between the parental SEP
and childhood overweight. In a systematic review of 28 studies, Gebremariam
et al. (2017) evaluated the mediators of the association between SEP and
obesity among European and North American children and adolescents. The
most consistent mediators were as follows: consumption of sugar-sweetened
beverages, television viewing, computer use, parental body mass index,
breastfeeding duration, breakfast consumption, maternal smoking during
pregnancy and infant feeding practices. Among the reviewed studies, the most
used indicator of SEP was parental education (n = 12) followed by combined SEP
scores (n=6), family income or poverty (n=6), neighbourhood/school SEP (n
= 5) and parental occupation (n = 4). Parental education has been found to be
associated with children’s weight-related health behaviour, such as children’s
sedentary behaviour measured by screen time (Tandon et al. 2012), fruit and
vegetable intake (Pearson et al. 2009) and physical activity (Kantomaa et al.
2007). It has also been shown that an association between parental education
and childhood overweight may be partly mediated by breakfast consumption,
sports participation and screen time (Fernandez-Alvira et al. 2013). Thus, prior
research quite consistently shows that childhood overweight reflects the health
behaviour of the whole family.

A few longitudinal studies suggest that the trajectory of a family’s SEP
affects children’s overweight and obesity more profoundly than the SEP
measured at a single time point. A systematic review by Levesque et al. (2021)
found that distinct geographical patterns emerged in the results of the studies
examining the relationship between changes in the family SEP and childhood
overweight. For example, in three studies conducted in Quebec there was no
evidence that household income changes had a unique effect on child /adolescent
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BMI. In comparison, two studies in the United Kingdom and three Brazilian
studies showed mixed evidence, with only one study in each country displaying
a unique effect of changing income on child/adolescent BMI (Levesque et al.
2021). Three studies of child populations in the United States showed the most
consistent relationships between the changes in family income and overweight
in children.

Demment et al. (2014) examined the associations between the changes in
family income status, early-life risk factors for overweight or obesity trajectories
for a child, and body mass index (BMI) z-score trajectory from ages 2 to 15
years among children living in a rural region of New York State. The five early-
life risk factors studied were maternal overweight/obesity, maternal gestational
weight gain, maternal smoking during pregnancy, breastfeeding duration,
and early-life weight gain trajectory. According to their results, children who
remained in a low-income family throughout childhood were more likely to
maintain overweight and children whose families shifted to a low-income
during their childhood were more likely to be obese compared to children
who were never in a low-income family. Additionally, maternal overweight/
obesity was significantly associated with a child becoming obese, overweight,
or staying overweight (Demment et al. 2014).

Another study from the United States examined children aged from
5 to 16 years and studied the differences in their BMI trajectories, weight-
related health behaviour and risk of overweight in association with household
poverty dynamics during the follow-up (classified as no experience of poverty,
experienced once, recurrently poor (more than 2 times), and persistently poor)
(Min et al. 2018). They suggested that the recurrently poor children had the
fastest BMI trajectories, highest overweight/obesity prevalence from 5 to 16
years old and the highest proportion of excessive soda/fast food consumption
and irregular exercise in the 8th grade than did the others. Children in the
recurrently poor group had a 1.5 times higher risk of overweight than those
having never experienced poverty during the follow-up. The persistently poor
were the lowest in terms of their BMI growth trajectory but became the second
highest in childhood obesity through a steady increase in their BMI over time.
Min et al. (2018) concluded that the recurrently and persistently poor groups
were characterized by being primarily African American and Hispanic, having
less-educated parents, and having more single parents than the other groups.
Finally, Oddo and Jones-Smith (2015) assessed whether gains in family income
were associated with changes in BMI z-scores among children aged 2 to 6
years. They found that an increase in family income over a 4-year period was
associated with a significant decrease in BMI z-scores in girls but not in boys
(Oddo and Jones-Smith 2015).
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Moreover, three studies were identified which evaluated the impact of
changes in parental employment on childhood BMI. Two studies found that
increasing maternal working hours or employment between infancy and
childhood/adolescence were associated with increases in child /adolescent BMI
(Ettinger et al. 2018; Jones 2018), and one of the two also found paternal
employment was associated with decreases in a child’s BMI trajectory (Jones
2018). Of the three studies, one suggested that changes in maternal employment
were not associated with overweight/obesity, although this study was restricted
to adolescents (Martin et al. 2018). All three studies were conducted in the
U.S and they revealed no consistent relationship between changes in parental
employment and overweight in children.

To summarise, studies on the association between the family SEP and
overweight in children show that the overweight is more common among
children in lower social groups. Socioeconomic differences in overweight
seem to emerge already in early childhood. The SEP differences in child and
adolescent overweight and obesity have more likely widened than narrowed.
The previous studies show mixed evidence on the association between changes
in the family SEP (mostly measured by income) and childhood overweight.

3.2.2 The association between family SEP and meal patterns
in childhood

To my knowledge, only cross-sectional investigations have been conducted to
study the association between the family SEP and meal patterns in childhood
and adolescence. Most research has focused on the association between the
family SEP and skipping breakfast (Gebremariam et al. 2017; Haug et al. 2009;
Kaikkonen et al. 2021; Keski-Rahkonen et al. 2003; Lazzeri et al. 2016; Pedersen
et al. 2016; van Ansem et al- 2014; Vereecnken et al. 2009; Wijtzes et al. 2015),
while some have examined the association between the family SEP and family
dinner frequency (Larson et al. 2013; Neumark-Sztainer et al. 2003; Neumark-
Sztainer et al. 2013) and a few have studied the association between the family
SEP and skipping breakfast and other meals (dinner, lunch) (Vik et al. 2013;
Wadolowska et al. 2019; Wijtzes et al. 2015). In Finland and other European
countries, skipping breakfast and having fewer family dinners seems to be
especially high among children and adolescents in the lower social groups
(Kaikkonen et al. 2021; Neumark-Sztainer et al. 2003; van Ansem et al. 2014;
Wijtzes et al. 2015).

Skipping breakfast has been more frequently reported in girls, older
school-aged children, those with a lower family SEP, low family functioning
and single-parent families (Lazzeri et al. 2016; Monzani et al. 2019). According
to previous European studies, being a child or adolescent in a low SEP family
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has been associated with irregular breakfast habits. This relationship exists for
a range of different SEP indicators, such as parental education (Gebremariam
et al. 2017; Pedersen et al. 2016; van Ansem et al. 2014; Wijtzes et al. 2015),
parental occupation (Haug et al. 2009) and family income (Vereecken et al.
2009). The association between a low level of parental education and skipping
breakfast in childhood has been reported also in Finnish cross-sectional
studies. Alow level of maternal educational attainment and a low level of family
income have been associated with skipping breakfast among adolescents aged
14 to 16 in both boys and girls (M#ki et al. 2021) and among primary school
aged children (Kaikkonen et al. 2012).

Studies investigating the association between family SEP factors and
family meals are scarce. Separate studies in North American child populations
conducted by Neumark-Sztainer and Larson et al. consistently found that
children with unemployed mothers and children from high SEP families had
family meals more frequently, compared with those from families with other
socioeconomic characteristics (Larson et al., 2013; Neumark-Sztainer et al.
2003; Neumark-Sztainer et al. 2013). In the Health Behaviour in School-Aged
Children (HBSC) cross-national study of 11-, 13- and 15-year-old European
and North American boys and girls, it was shown that daily family meals with
parents tended to be more common among young people from high-affluence
families (WHO 2016). In Finland, the socioeconomic position (measured by
maternal education) was not associated with family meals for children aged
14 to 15 years (Kaikkonen et al. 2012).

Wijtzes et al. (2015) utilised data from ethnically diverse children at the
age of 6 years, who participated in a population-based prospective cohort
study in Rotterdam, the Netherlands. Skipping breakfast, lunch and dinner was
more prevalent among low SEP children (measured by parental education and
household income) and ethnic minority children. Regarding ethnic minority
children, adjustment for family SEP attenuated the results considerably for
all meal skipping behaviour. Similar socioeconomic inequalities were found
earlier for skipping dinner but not for skipping lunch in a European-wide study
among 10- to 12-year-old children (Vik et al. 2013). According to Vik et al.
(2013), children of highly educated parents were more likely to have breakfast
and dinner compared to children of lower educated parents.

Wadolowska et al. (2019) examined Polish children aged 11 to 13 years and
studied socioeconomic differences (measured by family affluence) in skipping
breakfast and/or a meal at school. Predictors for skipping breakfast and/or
a meal at school included female gender, age over 12 years, urban residence,
lower family affluence, lower nutrition knowledge, higher screen time, and lower
physical activity. The results indicated that urban residence was associated
with skipping both meals or skipping a meal at school alone but not associated
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with skipping breakfast, while being in a family with a lower SEP and female
gender were associated with skipping breakfast but not with skipping a meal
at school alone.

Some studies have examined the mediators between parental SEP and
childhood breakfast consumption. An association between the parental
educational level and children’s breakfast consumption has been shown
to be mediated by parental breakfast consumption (Keski-Rahkonen et al.
2003; van Ansem et al. 2014). Gebremariam et al. (2017) proposed in their
study of Norwegian adolescents (mean age 13.6 years) that the availability of
breakfast foods and parental modelling mediate the association between the
family SEP and breakfast consumption. Higher parental modelling (i.e. parents
eat breakfast regularly), eating breakfast regularly with parents and a higher
availability of breakfast foods (e.g. bread, cereals, milk) at home were associated
with higher odds of being a daily breakfast consumer. Thus, the importance
of parental lifestyle and the family SEP regarding breakfast consumption in
childhood seems evident.

To my knowledge, the first systematic review on the relationship between
changes in household or parental SEP and subsequent child and adolescent
health outcomes was conducted by Levesque et al. in 2021. Of the eighty articles
included in their review, nine studied health behaviour outcomes such as
smoking, alcohol or drug use, diet, and exercise for children and adolescents
aged 18 years or younger. Three of the nine studies assessed the effect of
changes in household income over time on children’s nutritional behaviour.
The results did not show an effect of upward or downward income mobility on
child/adolescent nutrition in two of these articles: one in the United Kingdom,
in which nutrition was measured by consumption of vegetables, fruit, crisps,
sweets, and soft drinks (Skafida and Treanor 2014), and one in Quebec,
Canada in which nutrition was measured by consumption of milk, cheese,
fruit, vegetables, sweets and sugar-sweetened beverages (Kakinami et al. 2014).
By comparison, Min et al. (2018) found that children in the U.S who were
recurrently poor between 5 years of age and eighth grade had distinctively worse
eating habits than children who were transiently poor or persistently poor.
Together, these three studies revealed no generalizable relationship between
changes in household income and changes in children’s dietary behaviour.
(Levesque et al. 2021.)

All in all, there is quite strong evidence on socioeconomic differences in
skipping breakfast in childhood and a few investigations on social inequality
linked to family meals. Little is known, however, on socioeconomic differences
linked to skipping breakfast and skipping other meals among young school-
aged children. To my knowledge, no prior investigations on the association
between family SEP and the number of daily meals among preschool or school-
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aged children have been published. Respectively, no studies on the association
between changes in family SEP factors and the number of meals in childhood
were identified.

3.3 FAMILY TYPE DIFFERENCES IN CHILDHOOD
OVERWEIGHT AND MEAL PATTERNS

In this section, I will first present the earlier findings on the association
between family type, its transitions and overweight among the children and
adolescents. Prior Nordic studies as well as international systematic reviews
are given priority. Then, the association between family type and meal pattern
variables are reviewed.

3.3.1 The association between family type, its transitions and
overweight in childhood

In addition to the family SEP, the family type is another important aspect
of the family context that influences children’s overweight (Schmeer 2012).
The association between the family type and childhood overweight has been
less explored than the association between the family SEP and overweight.
However, prior literature on public health suggests that a family break-up is one
of the stressors included in adverse childhood events (ACEs) and is associated
with childhood overweight (Arkes 2012; Elsenburg et al. 2017). Overweight is
consistently reported to be more prevalent among single-parent families and
among children of divorced parents than among children in two-parent families
(Duriancik and Goff 2019; Formisano et al. 2014; Schmeer 2012; Yannakoulia
et al. 2008).

Of the family type measures, singe-parenthood is widely used in cross-
sectional and longitudinal childhood overweight research. In their systematic
review, Duriancik and Goff (2019) evaluated whether children living in single-
parent households had a higher risk of obesity. Of the 10 original studies
evaluated, one was conducted in an Australian child population, one in
European child populations and eight in the United States. The age range of
the children varied from preschool children (Augustine and Kimbro 2015;
Schmeer 2012) to school-aged children (Byrne et al. 2011; Formisano et al.
2014) and adolescents (Sisson et al. 2014; Yelick 2017). Overall, the studies
found higher BMIs and obesogenic behaviours in children of single parent
households. These associations were the strongest among girls and black
children (Duriancik and Goff 2019).
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Only a few studies have included other family types such as reconstituted
families (i.e. a child lives with one parent and his/her new partner and/or new
sibling[s]) as a family type measure. Moreover, the findings in these cross-
sectional and longitudinal studies are not consistent. In a cross-sectional study
of European primary school aged children, Formisano et al. (2014) reported
that children who lived with their grandparents had significantly greater
BMI z-scores than either children living with both parents or those living in
reconstituted families. They also reported that children living in reconstituted
families showed the lowest BMI z-scores. Kristiansen et al. (2020) investigated
the effect of sociodemographic factors and family structure on the baseline
BMI z-score and increase in BMI z-score after one year in Norwegian children
aged 6-15 years. The family structure was categorised into three groups:
reconstituted families, defined by the presence of a step-parent and/or half-
sibling(s), single-parent families and intact families. A low parental education,
high maternal BMI and a living in a reconstituted family were associated with a
higher BMI z-score after one year than at baseline. Instead, only maternal BMI
was associated with a higher baseline BMI z-score (Kristiansen et al. 2020).

Formisano et al. (2014) carried out a longitudinal analysis on changes in
children’s BMI by family type. Children living with a single parent tended to
gain more weight than children living within other family types. Additionally,
children living in reconstituted families tended to gain less weight over time
than thoseliving in the other family types examined. The reason for this finding
was not clear and the researchers discussed that it is possible that children
living in new contexts, with rules and habits differing from the previous ones,
may experience a stressful situation that may influence their eating habits. Tt
was also concluded that further studies more specifically designed to answer
these questions are needed.

In a Finnish study of primary school aged children, Hakkénen et al.
(2020) explored overweight transition rates across weight categories in a
longitudinal cohort of children who at some point were overweight. They
found that children developed overweight more probably than returned from
overweight to normal weight over the ages of 6 to 14. During primary school,
when compared with girls from intact families, girls of divorced or single
parents transitioned at higher rates from overweight to obesity. Experiences of
crises, such as contacting child protection services or parental mental health
problems and being bullied were associated with transitions to obesity among
boys (Héakkéanen et al. 2020).

The connection between the family structure and childhood overweight
could be mediated through both socioeconomic and lifestyle factors. The
explanation as to why children in single-parent households are possibly at
a higher risk of obesity is most often linked to material disadvantages and
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lack of time—although the evidence is still rather controversial. Single parents
may, for example, have fewer financial resources to procure fresh foods and
provide access to safe outdoor playgrounds and have less time to prepare
healthy meals and accompany their children to play outdoors, leading to higher
rates of watching television and other sedentary activities (e.g. Duriancik and
Goff 2019). A cohort study of UK children focused on the mediating role of
income between family structure and children’s BMI. Burkill et al. (2021)
reported that at ages 3 and 5, there was no direct or indirect effect of family
structure mediated by income on BMI. Between the ages of 7 and 11, the
overall proportion of the association mediated by income vastly increased.
Thus, an increasing proportion of the association between family structure
and BMI was mediated by income as the children grew older (Burkill et al.
2021). Another study including children aged 5 to 7 in Germany found that
boys living with their single mothers were more often overweight compared
with boys in couple families (Scharte et al. 2012). After adjusting the results
for maternal education and household income, the difference lost significance.

Regardinglifestyle factors, children who have experienced parental break-
up have been found to spend more time with screens (Stahlmann et al. 2020),
drink more sugar-sweetened drinks (Mauskopf et al. 2015) and have more
unhealthy eating habits, including the eating food for comfort (Yannakoulia
et al. 2008). Researchers have also suggested that the reason for girls being
heavier than boys in single-parent households may be related to girls not
being as active due to the mother’s perception of an unsafe neighbourhood.
Thus, girls were less likely to exercise (Byrne et al. 2011). Another comparative
study suggested that girls may have had different coping mechanisms when
undergoing family-related stress compared to boys (Augustine and Kimbro
2015). Further, a reduction of homemade meals, shared family meals, and
physical activity can occur in single-parent families (Sisson et al. 2014).

Regarding family meals, which are associated with higher fruit and
vegetable intake, children in single-parent households are at a higher risk
of having a reduced intake of these food groups which may increase their
obesity risk (Gillman et al. 2000; Sisson et al. 2014). A cross-sectional study
of obesogenic behaviours in European children reported that children from
single-parent families were less likely to have family rules regarding screen time
and higher reported hours of screen time per week compared to two-parent
biological families (Stahlmann et al. 2020). Instead, sleep duration, bedtime
routines and the availability of sugar-sweetened beverages during meals did
not differ between children from these family structures. Moreover, parental
education did not modify any of these associations.

Most studies investigate the impact of the family structure measured at
one time point on the children’s health behaviour-related outcomes. However,
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children do not always remain in one family type throughout their childhood.
In their study, Reiter et al. (2013) reported that the transition from one family
form to another (for example, from having married parents to becoming a
single-parent family) rather than the family type as such may negatively affect
children’s health through concomitant factors such as parental conflict, loss
of parental contact and reduced family income following separation. Studies
on family transitions and childhood overweight and obesity have utilized data
of the child population approximately five years and under (at the baseline) in
the United States. First, Bzostek and Beck (2011) examined the relationship
between family structure at birth, the change in family structure during the
5-year follow-up and three measures of child health (asthma, obesity and overall
health) for a sample of five-year-old children. The change in family structure
was measured by parental living arrangements, categorized into six groups:
stable married, unstable married, stable cohabiting, unstable cohabiting,
stable single and unstable single. They found that instability in family living
arrangements among children living with both biological parents at birth (but
not among children born to single mothers) was associated with worse health
outcomes at age five (Bzostek and Beck 2011). Second, Augustine and Kimbro
(2015) reported that preschool-aged children in married parent families, i.e.
stable intact and stable reconstituted families, had the lowest rates of obesity.
Furthermore, children in stably single-parent families were no more likely
to be obese than children living in married parent families. The researchers
suggested that those children in single-parent families, who had once been
in a short-term cohabiting or married family (i.e. had experienced a family
structure change), were more likely to be obese compared with other children.

Asthe only European studyidentified for this review of the literature on family
transition and childhood overweight, Goisis et al. (2019) used longitudinal cohort
data in the United Kingdom which was representative of children 9 months old at
the baseline. Five subsequent survey waves were collected when the children were
approximately ages 3, 5, 7, 11, and 14. Compared to children in intact families,
children who experienced a parental separation between the ages of 9 months and
11 years had larger increases in BMI and higher risks of overweight and obesity.
The effects seemed to become stronger with the length of time since separation
(Goisis et al. 2019).

To summarise, the literature suggests that living in a single-parent family
increase the risk of overweight and weight gain in childhood. Findings on the
association between living in a reconstituted family and childhood overweight
are not consistent. Regarding the findings of family transition and a childhood
overweight association, it seems that the effect of parental separation is stronger
than that of any family type.
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3.3.2 The association between family type, its transitions and meal
patterns in childhood

A few studies have analysed associations between the family type and children’s
meal patterns. Alarge body ofliterature has concentrated on food consumption,
socioeconomic patterns and family structure relationships and suggested, for
example, that Norwegian adolescents aged 11 to 16 years living in reconstituted
families (with mother and stepfather) reported a lower intake of fruit and
vegetables, compared to their counterparts living with both parents (Fismen
et al. 2022).

There are numerous studies on the associations between the family
type and skipping breakfast in childhood, suggesting a consistent association
between living in single-parent families, especially with single-parent fathers,
and skipping breakfast (Vereecken et al. 2009; Pearson et al. 2009, Jorgensen
et al. 2011; Levin et al. 2012). The findings regarding children living in
reconstituted families have been mixed, suggesting an increased risk of skipping
breakfastin girls (Jorgensen et al. 2011), an increased risk of skipping breakfast
in boys and girls (Levin et al. 2012) and no significant association (Vereecken
et al. 2009). A North American follow-up study reported that adolescents in
non-traditional families (single parent, reconstituted family, no parent) were
more likely to display unhealthy eating habits such as skipping breakfast and
lunch, eating fewer vegetables, consuming more fast food, and having less
parental monitoring of meals (Stewart and Menning 2009).

Yelick (2017) studied the effects of family formation on eating and exercise
behaviours among adolescents in the United States. Family structure was a
significant factor related to an eating behaviour that included eating breakfast
regularly, eating fruit regularly, eating vegetables regularly, not consuming
soda or soft drinks regularly, and not eating fast food regularly. Children from
single parent families, reconstituted families and multi-generational families
had less healthy consumption patterns than children from intact families. The
researcher discussed, however, that as income data was not easily accessible or
interpretable in this dataset, these differences may be mediated or confounded
by income.

Lazzeri et al. (2016) examined if gender and family background correlated
with daily breakfast consumption and compared 31 cross-sectional surveys
including nationally representative samples of 11—15-year-olds in European
countries and in North America during 2002, 2006 and 2010. The distribution
of daily breakfast consumption by family structure showed that in all countries,
adolescents in two-parent families were more likely to report a daily breakfast
consumption compared with those from single parent families. In most
countries, the proportion of adolescents consuming breakfast daily were
generally higher amongboys than in girls. Further, daily breakfast consumption
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was also associated with family affluence. Numerous reasons for skipping
breakfast were discussed, including the lack of time to eat or prepare breakfast
and the unavailability of foods for breakfast (Lazzeri et al. 2016).

There is limited literature on the associations between family types and
meal patterns in childhood from studies conducted on population-based child
or adolescent samples. No such study was identified on the interrelationship
between the number of meals a day in childhood and family type. One
European study was identified on the interrelationship between family meals
in adolescence and the family type. Levin et al. (2012) investigated the impact
of family meal frequency on the relationship between the family structure and
risk behaviour of 11—15-year-old boys and girls in Scotland. Having a regular
family dinner seemed to be more prevalent among adolescents from two-parent
families compared to adolescents living either in single-parent families or
reconstituted families (Levin et al. 2012).

Berge et al. (2013) conducted a qualitative study of 59 North American
parents to examine the parents’ perspective on how to deal with the challenges
they face in having regular family meals and how their perspectives differ
depending on the family structure (i.e. single- vs. two-parent households).
They reported that both single- and two-parent households identified having
a “picky eater” as a barrier to having family meals. Additionally, parents
in single-headed households included cost, and the burden of being solely
responsible for planning family meals. Parents from two-parent households
identified time constraints, being tired and running out of ideas as barriers
to having family meals (Berge et al. 2013). Other prior studies have provided
similar explanations as to why children in single-parent households were
possibly at a higher risk of less favourable food habits. Lack of time to make
healthy homemade meals and limited financial resources were suggested as
explanations (Yelick 2017; Formisano et al. 2014).

In their cross-sectional study of Norwegian adolescents Fismen et al.
(2022) discussed why national dietary recommendations may be more easily
achieved in some family types than others. One possible explanation for the
less favourable food habits among adolescents living in single-mother families
could be that the family structure is a proxy for SEP. According to Fismen et
al., single mothers are shown to be lower educated and more likely to face
material deprivation than mothers in two-parent households in Norway.
However, adjustments for SEP were included in their analysis but no significant
interaction effects were identified between family structure and SEP. Thus, the
authors summarised that family structure differences were driven by other
underlying mechanisms than the one represented by the material dimension
of SEP (Fismen et al. 2022).
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To conclude, the literature suggests a consistent association between
skipping breakfast and living in single-parent families. Little is known on
the associations between family type and family meal, and family type and
meal frequency in childhood.

3.4 IDENTIFIED GAPS IN THE PREVIOUS RESEARCH

First, there is considerable and consistent evidence of an association between
breakfast consumption and healthy body weight in childhood but inconsistent
evidence on the association between family meal frequency and overweight.
Prior investigations on the association between frequent daily meals and the
prevalence of overweight and obesity in childhood and adolescence are also
inconclusive.

Second, social inequalities in the prevalence of childhood overweight
and obesity are well-established in the Nordic countries as well as in other
European and Western countries. Social inequalities in childhood overweight
are observed for a range of different SEP indicators (education, occupation,
income). Due to considerable evidence on the social gradient in overweight,
recent studies have focused on the age at which the social gradient first
emerges and how it evolves across childhood and adolescence. Additionally,
the association between the health behaviour of the whole family and childhood
overweight hasbeen reported. Regarding the family type, the literature suggests
thatliving in a single-parent family increases the risk of overweight and weight
gain in childhood.

Prior research reports inconsistent results between genders in the
SEP-overweight association. Moreover, only a few studies have been able to
investigate the pathways between parental BMI, family SEP, family type and
childhood overweight in the same model and none of them have explored direct
and indirect associations between these factors. Another gap in research is
the underrepresentation of other non-traditional families than single-parent
households. The extent to which reconstituted families play a role in family type
differences has so far not been extensively examined in the Nordic countries.

Third, studies examining differences in meal consumption and the family
SEP mostly show an association which is parallel to that with overweight:
children and adolescents in lower social groups are more likely to skip breakfast
and other meals than their counterparts. Regarding skipping breakfast, this
relationship exists for a range of different SEP indicators, such as parental
education, occupation and income. Moreover, prior studies have examined the
mediators between parental SEP and childhood meal consumption, concluding
that the parental lifestyle and parenting practices play an important role in
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the explanation of socioeconomic disparities. The literature also suggests a
consistent association between skipping breakfast and living in a single-parent
family. The evidence from the few conducted studies on the association between
other family types, such as reconstituted families, and meal frequency is highly
mixed.

Fourth, little is known on the socioeconomic differences associated with
skipping breakfast and other meals among young children. To my knowledge,
no prior investigations on the association between family SEP and number
of daily meals, or between a change in family SEP and the number of daily
meals among preschool or school-aged children have been published. Moreover,
studies on the relationships between family SEP factors and family meals are
scarce, and few of these come from Europe including the Nordic countries.
The association between changes in the family SEP and meal frequency has
rarely been the main objective of the investigations and none of the Finnish or
Nordic studies have examined this with a population-based sample of children.
Similarly, no prior studies on the association between family transition and
meal frequency in childhood have been identified.

Finally, there are no studies investigating the interrelationships between
family SEP factors and the role of the family type as predictors of meal patterns
in school-aged children. No child population study was identified for this review
taking advantage of pathway analysis between parental SEP factors, family
type and meal patterns in childhood.
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4 AIMS OF THE STUDY

The main objective of this study is to identify the most important family
background factors that determine overweight and meal patterns among
children (aged 3-16 years) in Finland. In addition, the aim is to explore the
direct and indirect pathways between parental BMI, family SEP factors, family
structure and overweight and meal patterns in childhood. In particular, the
study focuses on the effect of family type transitions and changes in the
family SEP in childhood in a follow-up study setting. The sub studies utilise
population-based child health survey data with both a cross-sectional and a
5-year follow-up setting.

The specific objectives of the study are to:

1.

study the association between overweight and meal patterns on weekdays
(skipping breakfast, meal frequency, family dinner) in children (ca 7-11
years) and adolescents (ca 14-16 years) (supplementary analysis, findings
reported in 6.1);

examine the interrelationships between parental BMI, family SEP
(education, labour market position, income), family structure and
overweight in younger (ca 3-8 years) and older (ca 11-16 years) children,
and to study the pathways between these factors (Sub study I);

. examine the interrelationships between parental BMI, family SEP

(education, labour market status, income) and family structure and meal
patterns on weekdays (skipping breakfast, meal frequency, family dinner)
among children (ca 7-11 years) and adolescents (ca 14-16 years), and to
study the pathways between these factors (Sub study II);

examine the association of meal frequency with family SEP (education,
labour market status, income) and family structure at the baseline as
well as the changes in them over a five-year follow-up period of a cohort
aged 5-10 years (Sub study III).
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5 MATERIALS AND METHODS

5.1 STUDY DESIGN AND PARTICIPANTS

This study relies on survey data from children and parents participating in
the Child Health Monitoring Study (LATE) in 2007-2008 and in 2013-2014.
The LATE study was carried out by the Finnish Institute for Health and
Welfare (THL). Both the baseline and the follow-up study consisted of a self-
administered questionnaire for parents. The baseline study also included a
standardized physical examination of children carried out by a trained nurse.
The survey data includes two datasets: a pilot study and two sub studies. The
baseline LATE-study was carried out in child healthcare clinics and school
healthcare units in 10 health centers around Finland (pilot study) and in Kainuu
and Turku regions (sub studies) from March 2007 to January 2009. In the
follow-up-study from November 2013 to March 2014, all the children and
families who participated in the baseline study were called for to the follow-up.

In the baseline LATE-study, the target age-groups were half-, one-, three-,
and five-year-olds, and first (ca. 6—8 years), fifth (ca. 11—12 years) and eighth
or ninth (ca. 14-16 years) grade students. All the children who attended the
routine child healthcare or school healthcare examination during the period
of the LATE-study were invited to participate in the study. In the pilot study,
each age group sample contained ten boys and ten girls except in the capital
area where double the number were selected. The target sample size in the
pilot study was 1,540 children with 880 children in child healthcare centres
and 660 in school health centres. In Kainuu and Turku region sub studies,
the whole target sample size was 6,000 children: 3,000 children in Kainuu
and 3,000 children in Turku region (see Figure 3). The target sample size
was 430 children in each age group in both Kainuu and Turku region. As a
sampling design, a power analysis was used to find the optimal sample size
for health inequality monitoring in child population. In both the pilot study
and sub studies, data collection was continued until the target sample size was
obtained. Although the study sample is not a national random sample, it covers
different geographical areas and socioeconomic groups in Finland, making it
reasonably representative of the Finnish child population. (Kaikkonen et al.
2012; Miki et al. 2010.)

In total, 6,509 children aged 0.5-16 years participated in the baseline
study. The overall participation rate was 83% in the child health clinics and
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77% in the school healthcare units. In the follow-up study, 3,132 children aged
5-21 years participated and the overall participation rate was 48 % (Figure 3).

PILOT STUDY: SUBSTUDIES:
Target sample 1,540 Target sample 6,000
Participants 1,541 Participants 4,968

Respondents baseline 2007-2009:
6,509 children

/\.

Baseline: 3,398 children aged ca Baseline: 3,111 children aged ca
0.5-5 years 7-16 years

Respondents follow-up 2013-2014: 3,132 children

(total response rate 48 %)

Follow-up: excluded 1,310
children aged 12-21 years
(response rate 42 %)

Follow-up: analysed 1,822
children aged 5-10 years
(response rate 54 %)

Figure 3. Diagram of study participants.

[Modified from Parikka et al. 2021 (sub study I1D)]

In this study, the studied samples varied in all sub studies. The
characteristics of the samples are described in Table 1. In the supplementary
analysis and in sub studies I and II cross-sectional survey data was used. In
sub study III, both baseline data (2007—2009) and follow-up data (2013—2014)
were used.

In the dataset used in sub study III (Figure 3, left box in the bottom
line), follow-up data was more often missing for children with single-parents
(x2=19, p <0.001), children whose mothers had a low educational level (y2
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54, p <0.001), children whose fathers had a low educational level (x2 =31,

p <0.001), children from families experiencing income hardship (x2 = 32, p
< 0.001) and children with an unemployed father (x2=9, p = 0.009). Non-
responses did not differ according to the mother’s labour market position at
baseline (p > 0.05).

Table 1. Characteristics of the samples and variables used in the study.

Study  Age Sample  Outcome Explanatory variables Study
group size variables design
Child Child Parent
Suppl ca7-16 2864 overweight daily Cross-
years' breakfast sectional
consumption,
meal
frequency,
family dinner
frequency
| ca3-16 | 4409 overweight BMI, education, Cross-
years' labour market sectional
position, self-
perceived family
income, family type
] ca7-16 | 2864 daily breakfast BMI, education, Cross-
years' consumption, labour market sectional
meal frequency, position, self-
family dinner perceived family
frequency income, family type
1 ca5-10 | 1822 meal frequency education, labour longitudinal
years? market position,

self-perceived
family income

and family type in
baseline, change

in family type,
unemployment and
income sufficiency
during follow-up
period

' age at the time of the baseline study
2 age at the time of the follow-up study
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5.2 QUESTIONNAIRES AND MEASUREMENTS

The baseline study included a self-administered questionnaire for parents and a
standardised physical examination of the children carried out by trained public
health nurses. The parents were also asked if the person who completed the
questionnaire was the mother and/or the father or someone else. Adolescents
aged 14 to 16 answered the questionnaire by themselves and parents filled in
the questionnaire of family-related issues. The questionnaire was completed
at home and returned later in the child’s physical examination. It included
questions about the living arrangements and housing, sociodemographic
factors of the family, health behaviour of the child and other family members
(e.g. eating habits and daily meals), diseases of parents and siblings, day care
arrangements, schooling, the child’s health status and long-term illnesses,
symptoms, medications and use of healthcare services. In the follow-up-study
in 2013-2014, questionnaires were sent to all the children and families who
participated in the baseline study. The follow-up study did not include a physical
examination for children.

The health examination of the child in the baseline LATE-study was
performed as a part of the statutory health examinations in the maternity
and child health clinics and school healthcare. An extensive health check-
up included, for example, examination of the height, weight, waist, and head
circumference, inspecting sight, hearing and posture, and an evaluation of
neurological development. When measuring the child’s height and weight,
nurses used standardized protocols to check and calibrate devices and to
perform the measurements for height and weight.

5.3 VARIABLES

5.3.1 Outcome variables

Child’s overweight was an outcome variable in the supplementary analysis
and in sub study I. The child’s overweight was based on the measured height
and weight. The BMI of each child was calculated as the weight in kilograms
divided by the square of height in meters (kg/m2). Children were classified as
overweight (including obesity) according to the international age- and gender-
specific BMI cut-off points of the IOTF criteria (Cole et al. 2000). In the study
by Cole et al. (2000) six nationally representative cross sectional growth studies
from Brazil, Great Britain, Hong Kong, the Netherlands, Singapore, and the
United States were analyzed. For each of the surveys, centile curves were drawn
that at age 18 years the widely used cut off points of 25 and 30 kg/m? for adult
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overweight and obesity were reached. The resulting curves were averaged to
provide cut off points for the body mass index for overweight and obesity by sex
between 2 and 18 years. In this study, children were 3-16 years old resulting,
in general, to 336 different gender-specific cut-off values by month.

Meal patterns were outcome variables in sub studies II and III. In sub
study II, meal patterns were measured by three outcome variables (daily
breakfast consumption, meal frequency, family dinner frequency). In sub study
III, only the meal frequency variable was used. To assess the daily breakfast
consumption the parents of 7—11-year-old children were asked how often during
the last week (5 days, excluding weekends) their child ate breakfast. Those
eating breakfast every weekday were classified as eating daily breakfast and
others as skipping breakfast.

The meal frequency was assessed using the question “How often during
the last week (5 days, excluding weekends) has your child eaten the following
meals: breakfast, mid-morning snack, lunch, mid-afternoon snack, dinner,
evening snack, evening meal, other snacks?” The variable was categorized as
a dichotomous variable: other (less than 4 meals a day or more than 6 meals
a day) and the recommended number of meals (4—6 meals a day) according to
the national dietary recommendations for families with children by National
nutrition council (2016).

To assess the family dinner frequency, the parents were asked to assess
how often in the evening during a week (5 days, excluding weekends) their
family had dinner together so that at least one parent ate together with the
child. The variable was categorized into once a week or less, two to three
times a week and four or five times a week. Children aged 14-16 answered
the above-mentioned questions themselves. The family dinner variable was
formed from a different question than skipping breakfast and the number of
meals per day. However, the family dinner was presumably mentioned in the
meal frequency question as one of the daily meals.

5.3.2 Explanatory variables

Parental BMI was an explanatory variable in sub studies I and II. It was
calculated based on self-reported weight and height. The parental BMI was
categorized into normal weight (including underweight), overweight and obese
according to the international cut-off-points of the World Health Organization
(WHO): underweight or normal weight <25.0 kg/m2, overweight 25.0-29.9 kg/
m2, obese =30.0 kg/m2 (WHO Consultation on Obesity 2000). The parental
BMI was defined as a polytomous variable, when exploring the associations
between the number of overweight parents and childhood overweight in
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univariate logistic regression analysis (sub studies I and II). Otherwise, the
parental BMI was analyzed as a continuous variable.

In sub studies I, IT and III, the family SEP was investigated using the
following categories: parental education, parental labour market position and
self-perceived family income. However, children do not always remain in one
SEP group throughout their childhood. To understand the interplay and causal
pathways between SEP and weight-related meal pattern outcomes in the life
course, it was important to account for the SEP over time and not just at one
point of time. Thus, the change in family SEP (measured with labour market
position, family income) was examined in sub study III.

Parental education was categorized according to the highest achieved
educational level: secondary education, lower and upper academic degree.
The parental labour market status was categorized as full-time employed,
unemployed and other (part-time employed students, stay-at-home mother/
father, military service, retirement). The self-reported income sufficiency was
coded into three categories according to the parents’ answers to the perceived
difficulty or ease of covering the family expenditure with household income:
difficult (including very difficult, difficult, quite difficult), quite easy and easy
(including easy and very easy). Experiences of unemployment during the follow-
up period and changes in family income sufficiency were introduced in sub
study III. Unemployment in the family was coded as: no unemployment in the
family, unemployment at the time of the baseline, unemployment at the time of
the follow-up and unemployment during the follow-up period. Any change in
the perceived income sufficiency at the time of the follow-up study compared to
the baseline was coded according to the stability or change in income sufficiency
into the following categories: has remained easy or quite easy, has remained
hard, income sufficiency has improved, or income sufficiency has worsened.
For parental education, no change variable was calculated because education
is a generally stable factor among adults.

In sub studies I, IT and III, the family structure was an explanatory
variable. The family structure was investigated in the following family types:
an intact family, which refers to a two-parent-biological family, a reconstituted
family with a step-parent involved, joint physical custody family with a 50-50
schedule, and a single-parent family. Joint physical custody families include
those children living for an equal time with their mother and father in two
separate homes. Single-parent families included both single-mother families
and single-father families. In all sub studies, they were often analysed together
with reconstituted families, as the number of these families was too small
to be analysed separately. The concept of family transition was introduced
in sub study III. A family transition refers to the dissolution of a parental
relationship or the reformation of a new parental relationship. Transitions
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occur, for example, if married or cohabitating parents separate or if a single
parent forms a new partnership through marriage or cohabitation. In this
study, however, the number of total transitions the child experienced prior to
our observation was not considered. A change in the family type noted in the
follow-up study was coded into four categories: a stable intact family, a stable
reconstituted family, a single-parent or joint physical custody family, a new
reconstituted or joint physical custody family and a new single-parent family.

In sub study I, parental education and self-reported income sufficiency
were analysed as ordinal variables, and the labour market status and family
structure were analysed as polytomous variables, exploring the associations
between family background factors and childhood overweight using logistic
regression analysis. In sub studies IT and II1, all these variables were analysed
as ordinal variables in a logistic regression analysis. In the path models of sub
study I, the parental BMI variables were continuous, the parental education
variables were ordinal, and the childhood overweight variable dichotomous.
In the path models of sub study II, the family type and parents’ labour market
statuses were treated as dichotomous variables: family type (nuclear family,
others vs. single parent family, reconstituted family in family dinner models;
nuclear family, reconstituted family, others vs. single-parent family in the other
models) and parental labour market status (full-time employed vs. others).
Perceived income sufficiency and parental education were treated as ordinal
covariates.

5.4 STATISTICAL METHODS

Spearman’s rho correlation coefficients were calculated for the parental SEP
factors and family type in all sub studies and for the family background change
variables in sub study III. Furthermore, the multicollinearity between these
variables was assessed by examining the tolerance and the Variance Inflation
Factor (VIF) which showed acceptable collinearity. Using survey data on family
background factors at the baseline, children with missing data at the follow-up
were compared using Chi-square tests with children who participated in the
follow-up. The results from the nonresponse analysis using survey data at the
baseline were used in the sub study III.
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5.4.1 Logistic regression analysis

For frequency tables and binary logistic regression and ordinal regression
analysis, SAS version 9.2 and SPSS 25/26 statistical programme were used. All
the sub studies used logistic regression, which estimated the strength of the
associations with odds ratios (OR) together with 95% confidence intervals (95%
CIs). A probability level of p<0.05 was chosen to indicate statistical significance.
The sub studies included the following regression models:

In the supplementary analysis of the associations between meal patterns
and overweight in childhood (see section 6.1), first, the univariate associations
were performed separately for children (ca 7-11 years; N= 1920) and adolescents
(ca 14-16 years; N= 944). Due to strong and statistically significant correlation
between the explanatory meal-related variables, no multivariate modelling
was conducted.

In sub study I, the associations between family background factors and
overweight in childhood were examined so that univariate and multivariate
analyses were performed separately for four groups: younger boys and girls (ca
3-8 years) (n = 2573) and older boys and girls (ca 11-16 years) (n = 1836). Those
explanatory variables that had the most consistent statistically significant
associations with childhood overweight in the univariate analysis were selected
for further multivariate modeling and structural equation modeling using path
analysis (see section 5.3.2). The multivariate logistic regression analysis was
used to examine which family background factors were associated with a child’s
overweight by age and gender of the child as follows: paternal and maternal
BMI (among all groups), paternal education (among boys), maternal education
(among boys and older girls), maternal labour market status (among older
boys), paternal labour market status (among younger girls), intact family vs.
other family structure (among older girls), self-reported income sufficiency
(among older girls).

In sub study II, the associations between family background factors
and meal pattern variables were calculated using a binary logistic (skipping
breakfast, meal frequency) and ordinal (family meal) regression analysis.
Bivariate and multivariate regression analyses were performed separately for
children (aged ca 7-11 y; N=1920) and adolescents (aged ca 14-16 y; N=944).
The interactions (determinant x gender) were all statistically non-significant
for skipping breakfast. For meal frequency, the interactions were statistically
non-significant, except for single parenthood (among children) and maternal
obesity (among adolescent). For family meals, the interactions were statistically
non-significant, except for parental overweight and obesity (among adolescent).
Further investigations on the magnitude of these associations suggested that
stratification by gender was not necessary, and therefore the main results were
presented for girls and boys together.
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The association between potential explanatory factors and the outcome
variables were first explored in gender-adjusted regression analyses. Those
explanatory variables that had statistically significant associations with the
meal pattern outcome variables in the regression analyses, were selected for
further modelling with the multivariate regression analysis and path analysis.

In sub study III, a univariate model and three multivariate models were
constructed to examine the association between the SEP factors, family type
and changes in them and meal frequency in childhood. As no significant
interactions between the gender and explanatory factors were found, all models
were adjusted for both the gender and the age group (5, 6, 8 and 10 years)
of the child at the time of the follow-up study. The association between the
potential explanatory factors and the outcome variables were first explored
in univariate analyses. Then, statistically significant explanatory variables
(p-value <0.05 that had any category that differed from the reference category
at this significance level) were selected for further modelling,.

Models 1—3 were designed to clarify the pathways between the family
background determinants. The family background factors were added to the
model sequentially, starting with the family type at the baseline and changes
in the family type variable, followed by other parental SEP variables occurring
sequentially over time (first education, then the labour market position and
the income together). In the final phase all statistically significant variables
were explored in a fully-adjusted multivariate regression analysis. The final
multivariable model was tested against the full model using likelihood-ratio
test.

5.4.2 Path analysis

Path analyses were carried out using the Mplus (Version 5.1) software. Sub
studies I and II took advantage of the structural equation modeling using path
analysis. A path analysis is an extension of a regression model, which is used to
examine the relationships between and among one or more dependent variables
and two or more predictor or independent variables (Grapentine 2000). A
regression is done for each variable in the model. The regression coefficients
predicted by the model are compared with the observed correlation matrix for
the variables, and a goodness-of-fit statistic is calculated. The model is usually
depicted in a circle-and-arrow figure in which single-headed arrows indicate
causation (see Figures 5 and 6 in chapter 6 Results).

In sub studies I and II, path analyses were performed to identify
direct and indirect pathways between parental BMI, parental education and
childhood overweight (sub study I), and parental SEP factors, family type
and meal patterns in childhood (sub study II). In sub study I, a mean- and
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variance-weighted least squares estimation method was used as the parental
BMI variables were continuous, the parental education variables were ordinal,
and the childhood overweight variable was dichotomous. Four alternative path
models were considered; three of these were sub models of the full path model
(Model 0). In Model 1 the path from paternal/maternal education to paternal/
maternal BMI (b1) was fixed to 0. In Model 2 the path from paternal/maternal
education to child’s overweight (b3) was fixed to 0 and in Model 3 both paths
(b1 and b3) were fixed to o.

If both parents’ educational variables were significant predictors for the
child’s overweight, more general path models were fitted. In the full model,
paternal and maternal education together were assumed to measure the general
family education level. This factor was called an education factor. Indirect
paths from the education factor through parental BMI to child’s overweight
were estimated. All estimated path models were adjusted for the child’s age
(in years) and the person who completed the questionnaire (mother and/or
father or someone else). The sub models were tested against the full model
using chi-square difference tests (Asparouhov and Muthen 2006). Parameter
estimates for the best fitting model were shown as b-coefficients with bias
corrected bootstrap 95% confidence intervals (Mackinnon et al. 2014), which
were estimated using 1,000 bootstrap draws.

In sub study II, only children (aged 7-11 y) were included in the path
analysis, as SEP factors and the family type were more coherently related
to meal pattern variables in children compared to adolescents. It was tested
whether parental education and labour market status and family type were
directly or indirectly (mediated by income sufficiency) associated with skipping
breakfast, meal frequency and family dinner in childhood. Full path models
were implemented separately for the mother’s (Model A) and father’s (Model B)
education levels and labour market statuses. In the path analysis, the weighted
least squares estimation method was used. B-coefficients with bias corrected
bootstrap 95% confidence intervals (estimated by performing 10,000 bootstrap
draws) of the direct and indirect associations of these models were calculated.
All models were adjusted for gender.

5.5 ETHICAL CONSIDERATIONS

Both the baseline and the follow-up study were approved by the Coordinating
Ethics Committee of Helsinkiand Uusimaa Hospital District (the ethical approval
for baseline study 233/E0/2006 and for follow-up study 133/13/03/00/2013).
Participation was voluntary and parents and children over 12 years of age
provide informed written consent before enrolment in the study.
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6 RESULTS

6.1 ASSOCIATIONS BETWEEN MEAL PATTERN
VARIABLES AND CHILDHOOD OVERWEIGHT

Supplementary analyses concerning the association between meal pattern
variables and childhood overweight were performed to establish the study
setting in sub studies I-II1. The outcome measure was childhood overweight.
The explanatory variables were breakfast consumption, meal frequency and
family dinner frequency. Analyses were performed separately for four groups:
younger boys and girls (ca 7-11 years; N=1920) and older boys and girls (ca
14-16 years; N=944).

Breakfast consumption was associated with the weight status of younger
boys and older girls but not of older boys. For younger girls the association was
close to being statistically significant (p=0.053, see Table 2). Overweight was
more prevalent in younger boys (29 %) and in older girls (26 %) who skipped
breakfast compared with those eating a daily breakfast (younger boys 19 %,
older girls 17 %). The meal frequency was associated with the weight status
for younger and older girls, but the association was not statistically significant
for boys. Overweight was more prevalent in younger girls (27 %) and in older
girls (25 %) not eating the recommended number of meals a day compared
with those doing so (younger girls 18 %, older girls 16 %). The family dinner
frequency was not statistically significantly associated with the weight status.
(Table 2.)

The interaction between gender, three meal pattern variables and
overweight in childhood was tested separately for younger children (7-11y)
and adolescents (14—16 y), but no interactions were observed.

The association between skipping breakfast, meal frequency, family
dinner frequency and childhood overweight was examined using logistic
regression analyses. The gender-adjusted regression analyses were performed
separately for children (aged 7—11 years; N = 1920) and adolescents (aged 14—
16 years; N = 944). Due to strong correlations between the explanatory meal-
related variables (e.g. between skipping breakfast and meal frequency with a
Spearman’s rho coefficient 0.51 p < 0.01), no further multivariate modelling
was conducted. For example, it was not studied whether an impact of one meal
pattern variable on childhood overweigh was independent from another meal
pattern variable.
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Table 2. Weight status of children by meal pattern variables, age and gender.

Breakfast consumption

Meal frequency

Family dinner frequency

eating daily breakfast
N (%)

skipping breakfast
N (%)

4-6 meals a day
N (%)

other N (%)

at most once
a week N (%)

two to three times
a week N (%)

four or five times
a week N (%)

Boys aged 7-11 years

normal weight 676 (80.8) 78 (70.9) 628 (80.6) 18 (75.2) 27 (73.0) m (78.2) 616 (80.3)
overweight 161 (19.2) 32 (29.0) 151 (19.4) 39 (24.8) 10 (27.0) 31(21.8) 151 (19.7)

Total N (%) 837 (100) 110 (100) 779 (100) 157 (100) 37 (100) 142 (100) 767 (100)
p' 0.016 0.121 0.492

Girls aged 7-11 years

normal weight 696 (81.0) 79 (73.0) 659 (81.8) N3 (73.4) 39 (78.0) 97 (77.0) 641(80.8)
overweight 163 (19.0) 29 (26.9) 147 (18.2) 41 (26.6) 1 (22.0) 29 (23.0) 152 (19.2)
Total N (%) 859 (100) 108 (100) 806 (100) 154 (100) 50 (100) 127 (100) 793 (100)
p' 0.053 0.016 0.557

Boys aged 14-16 years

normal weight 241 (78.5) 102 (72.3) 200 (80.0) 140 (72.5) 47 (72.3) 94 (76.4) 202 (77.7)
overweight 66 (21.5) 39 (27.7) 50 (20.0) 53 (27.5) 18 (27.7) 29 (23.6) 58 (22.3)

Total N (%) 307 (100) 141 (100) 250 (100) 193 (100) 65 (100) 125 (100) 260 (100)
p' 0.153 0.065 0.656

Girls aged 14-16 years

normal weight 262 (82.9) 131 (73.6) 192 (84.2) 198 (75.6) 70 (80.5) N2 (75.7) 210 (81.4)
overweight 54 (17.1) 47 (26.4) 36 (15.8) 64 (24.4) 17 (19.5) 36 (24.3) 48 (18.6)

Total N (%) 316 (100) 178 (100) 228 (100) 262 (100) 87 (100) 148 (100) 258 (100)
p' 0.014 0.018 0.378

'Chi2-test for the independence of overweight and a meal pattern variable.
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The univariate results showed that those children (7-11 years) who skipped
breakfast had an increased risk of childhood overweight compared with those
eating a daily breakfast (gender-adjusted OR =1.65,95% CI 1.20—2.26). Regarding
meal frequency, those children (7-11 years) who ate the recommended number of
meals were less likely to be overweight compared with those eating less than 4
meals a day or more than 6 meals a day (gender-adjusted OR = 0.67, 95% CI 0.50—
0.89). Instead, regarding overweight risk, the children eating a family dinner four
or five times a week did not differ statistically significantly from those eating one
less frequently. Among adolescents (14-16 years), the results were parallel with
those regarding skipping breakfast (gender-adjusted OR = 1.56, 95% CI 1.14—
2.15), meal frequency (gender-adjusted OR = 0.62, 95% CI 0.45— 0.85) and family
dinners (no category differed from reference category statistically significantly).

Controlling for the parental SEP (measured with maternal education)
slightly attenuated the association between skipping breakfast and overweight
and between meal frequency and overweight among children (7-11 years) but
not among adolescents (14-16 years). Nonetheless, the statistically significant
associations between skipping breakfast, meal frequency and overweight were
maintained after the adjustment of SEP also for children.

6.2 ASSOCIATION BETWEEN FAMILY BACKGROUND
FACTORS AND CHILDHOOD OVERWEIGHT (1)

Insubstudy, the associations of parental BMI, education, labour market status,
self-perceived income sufficiency, family structure with childhood overweight
were investigated. Additionally, direct and indirect pathways between parental
BMI, education and childhood overweight were examined. The analyses were
performed separately for four groups: younger boys and girls (ca 3-8 years)
and older boys and girls (ca 11-16 years).

In 2007-20009, the prevalence of overweight (including obesity) was 13 %
among younger boys (ca 3-8 years) and 24 % in older boys (ca 11-16 years). In
girls, 17% of younger girls and 20% of older girls were overweight, respectively.

Table 3 presents the odds ratios (OR) of childhood overweight in relation
to the parental BMI, indicators of SEP and family type. The most consistent
association was found for parental BMI: higher parental BMI was associated
with an increased risk of overweight in all four age and gender groups of the
children (Table 3). The association between the number of overweight parents
and a child’s overweight differed according to the age and gender of the children
(Figure 4). For younger boys and girls and older boys, having one overweight
parent already increased the risk of being overweight. However, among older girls
the risk of being overweight increased only when both parents were overweight.
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H No overweight parent B One parent overweight Both parents overweight
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ml = li ms

younger older younger older

Boys Girls

Figure 4. Odds ratio (OR, 95% Cl) of childhood overweight according to the parental over-
weight status.

[Based on Parikka et al. 2015 (sub study )]

Parental education as a family SEP indicator was of particular importance
regarding childhood overweight. Higher levels of maternal and paternal
education were associated with a lower risk of being overweight among boys
in both age groups (Table 3). In girls, the same association was observed only
between maternal education and being overweight for older girls. Regarding
the parental labour market status, older boys of unemployed mothers and
younger girls of full-time employed fathers or mothers were more likely to
be overweight than the other children. Older girls living in an intact family
or in a household reporting no difficulties to cover the family expenditure
with disposable household income had a decreased risk of being overweight
compared to other older girls, respectively.
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Table 3. Associations between parental BMI, indicators of socioeconomic status, family type
and childhood overweight (bivariate models).

Boys Girls

younger'
OR (95%CI)

older?
OR (95%Cl)

younger'
OR (95%ClI)

older?
OR (95%CI)

BMI

Maternal BMI 1.12 (1.08, 1.16) 1.10 (1.06, 1.15) 1.09 (1.06, 1.12) 1.10 (1.06, 1.14)
Paternal BMI 1.14 (1.10, 1.20) 1.13 (1.08, 1.19) 1.11 (1.06, 1.15) 1.08 (1.03, 1.13)
Education

Maternal education

Paternal education

0.64 (0.50, 0.82)
0.57 (0.44, 0.74)

0.75 (0.59, 0.94)
0.75 (0.59, 0.94)

0.82 (0.66, 1.01)
0.87 (0.70, 1.06)

0.77 (0.60, 0.98)
0.80 (0.62,1.02)

Maternal labour
market status

Full-time employed 111 (0.80, 1.55) 0.87 (0.61,1.25) 1.03 (0.72,1.49)

vs others

1.34 (1.00, 1.80)

Unemployed vs 1.53(0.80, 2.71) 0.74 (0.40,1.29)  0.51(0.19, 1.11)

others

2.90 (1.60, 5.24)

Paternal labour
market status

Full-time employed 110 (0.69, 1.85) 0.84 (0.54,1.33) 118 (0.74,1.95)

vs others

1.69 (1.05, 2.87)

Unemployed vs 0.64 (0.19, 1.60) 0.91(0.36,2.02)  0.42(0.13,1.06) 0.54 (0.19,1.28)

others

Income

Self-reported income  0.99 (0.79, 1.23) 0.91(0.74,1.13) 1.00 (0.83,1.21)

sufficiency

0.77 (0.62, 0.96)

Family type

Reconstituted family ~ 0.91(0.34, 2.01) 0.55 (0.27,1.02) 1.61(0.79, 3.05) 1.49 (0.86, 2.48)

vs others

Single parent family
vs others

1.05 (0.60, 1.73) 1.35(0.90, 2.01) 1.09 (0.68,1.69) 116 (0.76, 1.73)

Intact family vs others 1.28 (0.81, 2.04) 1.06 (0.75, 1.51) 1.00 (0.68,1.49)  0.70 (0.49, 0.98)

'Younger, ca 3-8 years

20lder, ca 11-16 years
[Based on Parikka et al. 2015 (sub study )]

In the multivariate logistic regression analysis (separate models for
mother and father), only the maternal and paternal BMI maintained a positive
association with childhood overweight in all four age and gender groups; the
odds ratios were almost identical with those from the univariate logistic
regression model (results not shown). In addition to parental BMI, paternal
education (OR 0.53 95% CI 0.40—0.71) and maternal education (OR 0.68 95%
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CI 0.53—0.88) maintained statistically significant negative associations with
overweight among younger boys.

A path analysis was used to test whether the associations between
parental education and childhood overweight were direct or indirect, i.e.
whether mediated by the parent’s own BMI. Figure 5 presents the direct and
indirect paths (mediated by parental BMI) for parental education on childhood
overweight (the full path model). Four alternative path models were considered;
three of them were sub models of the full path model (Model o) (Figure 5).

Paternal/maternal bl Child’s
BMI overweight

b2 b3

Paternal/maternal
education

Figure 5. The full path model for paternal/maternal BMI, paternal/maternal education and
childhood overweight.

[Based on Parikka et al. 2015 (sub study )]

The fit of the models was tested by setting each sub model against the
full path model. For younger boys the full model fitted best regarding both
fathers and mothers. This means that both the paternal and maternal education
had direct and indirect (mediated by parental BMI) inverse associations on
childhood overweight. The direct associations of paternal or maternal education
were inverse, indicating that the higher the paternal or maternal education
level, the lower the risk of overweight in the younger boys (Table 4). The direct
associations of both paternal and maternal education on overweight in younger
boys were stronger than the indirect associations (b-coefficient for the direct vs.
indirect association of education: paternal —0.21 vs. -0.04; maternal —0.17 vs.
-0.04). Among older boys the full model also fitted best, but only in regard to
fathers. Paternal education had both a direct and an indirect inverse association
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(through paternal BMI) with overweight in older boys. The direct association
was stronger than the indirect association (b-coefficient —0.12 vs. -0.03) (Table
4). Regarding mothers of the older boys, Model 2 fitted best. In other words,
maternal education had only an indirect association mediated by the mother’s
own BMI (Table 4). In sub study I, a path analysis was not performed for the
younger girls, because there was no association between parental education
and childhood overweight in the logistic regression models. Similarly, paternal
education was omitted from the path analyses concerning the older girls.

More general path models were fitted if both parents’ educations were
significant predictors of a child’s overweight. In the model, paternal and
maternal education together are assumed to measure the general family
education level. This factor was named an education factor. According to the
more general path model, 64—65% of variances for the maternal and paternal
education variables was explained by the education factor in both younger and
older boys. The education factor had both a direct (younger boys OR 0.85 95%
CI 0.76, 0.93; older boys OR 0.91 95% CI 0.84, 0.99) and an indirect (mediated
by maternal and paternal BMI) association on childhood overweight, both for
younger and older boys. The associations of the education factor with both
parents’ BMIs were significant (younger boys: x2=41.85, df=2 and p<0.001;
olderboys: x2 =23.75,df =2 and p < 0.001). The general path model showed that
when evaluating the association between the SEP of the family and childhood
overweight, the education of both parents’ matters.

To conclude, both parental BMI and education were consistently associated
with childhood overweight. Children of overweight parents had an increased
risk of being overweight. A direct association between the parental education
and childhood overweight was found only among boys. Among older boys, only
the paternal education had both a direct and an indirect inverse association
(through paternal BMI) with being overweight. Older boys of unemployed
mothers and younger girls of full-time employed fathers or mothers were
more likely to be overweight than the other children. Older girls living in an
intact family or in a household reporting no difficulties to cover the family
expenditure with the disposable household income had a decreased risk of
being overweight compared to other older girls, respectively.
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Table 4. Associations between parental BMI, parental education and childhood
overweight (path model, see figure 5).

6 Results

Boys Girls

younger' older? younger' older?
Path: b* (CD b® (CD b® (CD b® (CD
Paternal BMI

paternal BMI >
childhood overweight

0.07 (0.04, 0.09)

0.07 (0.04, 0.10)

paternal education >
childhood overweight

-0.21(-0.34, -0.09)

-0.12 (-0.24, -0.01)

paternal education >
paternal BMI

-0.58 (-0.88, -0.32)

-0.48 (-0.83, -0.16)

paternal education through
paternal BMI - childhood
overweight

-0.04 (-0.07, -0.02)

-0.03 (-0.06, -0.01)

Maternal BMI

maternal BMI >
childhood overweight

0.06 (0.04, 0.08)

0.06 (0.04, 0.09)

0.06 (0.04, 0.08)

maternal education -
childhood overweight

-0.17 (-0.28, -0.07)

0*

0*

maternal education >
maternal BMI

-0.58 (-0.86, -0.31)

-0.65 (-0.97, -0.34)

-0.46 (-0.81,-0.14)

maternal education through
maternal BMI - childhood
overweight

-0.04 (-0.06, -0.02)

-0.04 (-0.07, -0.02)

-0.03 (-0.06, -0.01)

"Younger, ca 3-8 years
20lder, ca 11-16 years

3b, path coefficient

0* fixed i.e. estimated as O

Parameter estimates from path analysis.

[Based on Parikka et al. 2015 (sub study D]
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6.3 ASSOCIATIONS BETWEEN FAMILY BACKGROUND
FACTORS AND SKIPPING BREAKFAST, MEAL
FREQUENCY AND FAMILY MEAL IN
CHILDHOOD (II)

In sub study II, the associations and direct and indirect pathways between
family SEP factors, family type and meal patterns in childhood on weekdays
were examined. Meal patterns were measured by three outcome variables:
skipping breakfast, recommended meal frequency (4—6 meals a day) and family
dinner (four or five times a week). Analyses were performed separately for
children (aged ca 7-11 years) and adolescents (aged ca 14-16 years).

In 2007-2009, the prevalence of eating 4—6 meals a day and family dinner
decreased as the children grew older. The prevalence of eating 4—6 meals a day
was 84% for children aged 7-11 years and 51 % for children aged 14-16 years.
The prevalence of eating family dinner four or five times a week was 82% for
children and 55% for adolescents, respectively. Furthermore, the prevalence
of skipping breakfast was lower for children aged 7—-11 years (11%) compared
to adolescents aged 14—16 years (34%).

Table 4 shows the associations between the parental BMI, indicators
of SEP, family type and meal pattern variables among 7-11 year-olds.
Corresponding associations among 14-16 year-olds are presented only in text
asthey were less numerous. For children aged 7—11 years, maternal and paternal
BMI, all SEP factors except maternal labour market status and family type
had statistically significant associations with skipping breakfast in gender-
standardized regression models (Table 4). Children with overweight and obese
mothers, with unemployed mothers and fathers, and with fathers other than
full-time employed or unemployed (part-time employed, students, stay-at-home
father, military service, retired, other) were more likely to skip breakfast than
the others. Furthermore, low levels of maternal and paternal education were
associated with a higher risk of skipping breakfast. Children both in single-
parent and reconstituted families had an increased risk of skipping breakfast
compared with children living in both-parent families. Lastly, the perceived
income insufficiency increased the risk of skipping breakfast in childhood.
Among adolescents, however, only the father’s unemployment (OR 2.07 95%
CI 1.05—4.10), living in a reconstituted (OR 2.03 95% CI 1.27—3.25) or single-
parent family (OR 1.81 95% CI 1.28—2.57) and perceived income insufficiency
(OR 2.36 95% CI 1.65—3.40) increased the risk of not eating breakfast every
weekday.

When including all the statistically significant variables in the multivariate
model, maternal overweight, lower paternal education, paternal unemployment,
single parenthood and perceived income insufficiency remained statistically
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significantly and positively associated with skipping breakfast in childhood.
Among adolescents, only the perceived income insufficiency (OR 2.09 95 % CI
1.36-3.21) remained statistically significantly and positively associated with
skipping breakfast in the multivariate model.

For children aged 7-11 years, the maternal and paternal BMI, and all
socioeconomic indicators except the maternal labour market status and family
type had a statistically significant association with meal frequency in bivariate
models (Table 4). Children with overweight and obese mothers and obese
fathers were less likely to eat the recommended 4—6 meals a day. Furthermore,
low levels of maternal and paternal education and unemployment of mothers
increased the risk of not eating 4—6 meals a day in childhood. Regarding the
family type, both single parenthood and living in a reconstituted family pose a
significant risk for children aged 7—11 years of not eating the recommended 4-6
meals a day, whereas adolescents seem to be unaffected by living in these family
types. Instead, both children and adolescents living in families experiencing
income insufficiency were less likely to eat 4—6 meals a day (for adolescents
OR 0.57 95 % CI 0.41-0.81). Furthermore, adolescents who had a low educated
father (OR 0.63 95 % CI 0.42-0.95) were less likely to eat the recommended
4—6 meals a day. The family type “other”, that is those children living in a
joint physical custody or in a foster family or together with grandparents or
other relatives, had a statistically significant positive association with meal
frequency (OR 2.37 95 % CI 1.04-5.42) among adolescents.

In the multivariate model including all the significant variables, maternal
overweight, single parenthood, living in a reconstituted family and perceived
incomeinsufficiency remained statistically significantly and inversely associated
with meal frequency in childhood. For adolescents, only perceived income
insufficiency (OR 0.60 95 % CI 0.41-0.88) remained statistically significant
in the multivariate model.

For children aged 7-11 years, the most consistent association was
observed between the mother’s labour market status and family type with
family dinner frequency in bivariate models (Table 5). Children with mothers
who were other than full-time employed or who were unemployed (part-time
employed, students, stay-at-home mother, retired, other) were more likely to
eat frequently (4—5 times a week) family dinners than the others. However,
adolescents with unemployed mothers (OR 1.96 95 % CI 1.05-3.67) were more
likely to frequently eat family dinners. Both children and adolescents living in
single-parent families were less likely to eat family dinners frequently compared
with other school-aged children (adolescents, OR 0.59 95 % CI 0.43-0.81).
Perceived income insufficiency was inversely associated with family dinner
frequency for adolescents (OR 0.58 95 % CI 0.42-0.80).
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In the multivariate model, single parenthood remained statistically
significantly and inversely associated with family dinner frequency for children
aged 7—11years. Furthermore, the association between maternal labour market
status as other (part-time employed, students, stay-at-home mother, retired,
other) remained significantly and positively associated with family dinner
frequency for children as well. For adolescents aged 14-16, both living in
a single-parent family (OR 0.68 95 % CI 0.48-0.96) and perceived income
insufficiency (OR 0.57 95 % CI 0.40-0.83) remained significantly and inversely
associated with family dinner frequency. The mother’s unemployment (OR 2.57
95 % CI 1.33-4.97) also remained significantly and positively associated with
family dinner frequency for adolescents.

To clarify the interrelationship of parental SEP factors and the role of the
family type as predictors of meal patterns in childhood, a path analysis was
performed to identify direct and indirect pathways between these variables and
the three outcome variables. A path analysis was not performed for adolescents
because the parental SEP had less coherent associations with meal pattern
variables for this age group. It was tested whether parental education and
labour market status and family type were directly or indirectly (mediated
by income sufficiency) associated with skipping breakfast, as well as the meal
frequency and family dinners in childhood. The figure 6 depicts the tested
direct and indirect paths with single-headed arrows (the full path model).
Separate models were performed for mothers (Model A) and fathers (Model
B) for each outcome variable.

Maternal/Paternal
labor market
status

b2

o b6
b8

b4

Family income

Maternal/Paternal
education

sufficiency —— Meal _pa:)tltern
variable

b9 l v7
v3

Family type

Figure 6. The full path model for paternal/maternal education, paternal/maternal labour
market status, family type, income sufficiency and meal pattern variables in childhood.

[Modified from Parikka et al. 2018 (sub study I1)]
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Both the maternal and paternal education had a direct and indirect
association (mediated through family type) with skipping breakfast in
childhood. A direct association between the parental education and skipping
breakfast was stronger than an indirect association (b-coefficients for direct and
indirect association regarding mother’s education —0.15 vs. —0.05; regarding
father’s education —0.22 vs —0.04). The family type was directly and indirectly
(mediated by income sufficiency) associated with skipping breakfast. A direct
association between the family type and skipping breakfast was stronger than
the indirect association (b-coefficients for direct and indirect association 0.21
vs. 0.03). The parental labour market status was not directly or indirectly
associated with skipping breakfast.

Regarding meal frequency, only paternal education had a direct and
positive association with meal frequency for children. However, both the
maternal and paternal education were indirectly associated with meal
frequency, mediated through the family type. The family type had an inverse
and only direct association with meal frequency. Finally, a path analysis showed
that the family type was directly (b-coefficient —0.15) associated with family
dinner but not indirectly. The family type also mediated the effect of the
parental education on having family dinners.

The results from this study showed that family type and perceived family
income sufficiency were the strongest determinants of childhood meal patterns.
Furthermore, the impact of family background factors on meal consumption
behaviour in childhood was stronger among younger children (7—11 years)
compared with adolescents (14—16 years), however the associations for both
age groups were primarily similar. The family type had a direct and strong
association with all meal pattern variables studied among younger children (7—
11 years) and it also mediated the effect of parental education on meal patterns.
Thus, the family resources seemed to determine meal consumption behaviour
in childhood more than parental educational level and labour market status.

6.4 ASSOCIATION BETWEEN EARLY CHILDHOOD
FAMILY BACKGROUND FACTORS, CHANGE IN
THEM AND MEAL FREQUENCY IN CHILDHOOD (liI)

In sub study ITI, the association of meal frequency with parental socioeconomic
factors (education, labour market status and income) and family type at baseline
and the changes in them over a five-year follow-up period were investigated.
Meal frequency was selected as an outcome variable as no prior investigations
of interrelationships between the family SEP, family type and number of daily
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meals among preschool or young school-aged children have been published.
Furthermore, the meal frequency was statistically significantly associated with
the weight status of younger and older girls: for boys the association was not
statistically significant (p>0.05) (see supplementary analysis in 6.1). Data of
a nationally representative sample of Finnish children aged 0.5-5 years at
baseline and 5-10 years at follow-up and their families were used. A special
focus was given to the role of the family type and its changes with respect to
meal frequency. The outcome measure was the recommended number of meals
(four to six meals a day) in childhood.

Associations between the SEP factors and family type and meal frequency
in childhood are presented in Table 6. In the age- and gender-standardised
bivariate model, living in a single-parent family at baseline increased the risk of
not eating the recommended number of meals per day in childhood compared
with those living in intact families (Table 6). For the family transition variable,
only living in a single-parent, reconstituted or joint physical custody family
throughout the follow-up period had a statistically significant and inverse
association with meal frequency. All SEP indicators except the parental labour
market position at the baseline had a statistically significant association with
meal frequency in childhood.

In sub study ITI, models 1—3 were designed to clarify the pathways between
the family background determinants. In model 1, both the family type at the
baseline and a change in family type during follow-up were included in the
same model. As the association between meal frequency disappeared for
both family type variables when included together in the same model, only a
change in family type was selected for models 2 and 3. The association between
having a stable other than intact family (single-parent, reconstituted or joint-
custody family) and a lower likelihood of the recommended meal frequency in
childhood remained in model 2 when the mother’s and father’s education were
adjusted (Table 6, model 2). The final model (model 3) was adjusted to include
income sufficiency in the baseline along with all of the explanatory variables in
model 2 and both income-related change variables (unemployment and income
sufficiency). In model 3, a stable other than intact family type, a low level of
maternal education and a decrease in perceived income sufficiency during the
five-year follow-up period had an inverse association with the recommended
meal frequency (four to six meals a day) for children aged 5—10 years. In regard
to unemployment in the family during the follow-up period, the association
with meal frequency disappeared after all adjustments. Instead, having a father
with a lower academic degree was associated with a higher likelihood of having
the recommended meal frequency in childhood.

Models 2 and 3 were analyzed using the family type as the baseline instead
of a change in the family type variable. The results were similar concerning
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family SEP variables, but a single-parent family at baseline remained
statistically and inversely associated with the recommended meal frequency
(in model 2, OR 0.34, 95% CI 0.19—0.62, p < 0.001; in model 3, OR 0.40, 95%
CI 0.21-0.77, p = 0.006, other results not shown).

The results from sub study III showed that after adjustments, a mother’s
low level of education and a decrease in income sufficiency during the follow-up
period increased the risk of not eating the recommended number of meals a day
in childhood. Regarding the family type and changes, the recommended meal
frequency was less likely for children who lived in single-parent, reconstituted
or joint physical custody families during the follow-up period compared with
children in intact families. However, controlling for a change in family income
attenuated the difference between intact families and those who underwent a
family transition before the follow-up period. A family transition during the
follow-up period was not associated with the children’s meal frequency.
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7 Discussion

7 DISCUSSION

The objective of the study was to identify the most important family background
factors that determine overweight and meal patterns among children (ca 3-11
years) and adolescents (ca 14-16 years) in Finland. The study examined the
direct and indirect pathways between parental BMI, family SEP factors, family
type and overweight and meal patterns in childhood. Special focus was given
to the effect of a transition in the family type and change in family SEP in
childhood in a follow-up study setting.

71  MAIN RESULTS OF THE STUDY

The primary results of the study are fourfold. First, there were marked meal
pattern related differences in overweight. Skipping breakfast and eating less
than 4 meals a day or more than 6 meals a day was associated with overweight
among both children and adolescents. The associations remained statistically
significant even when SEP of the family (measured with maternal education)
was taken into account. However, family dinner frequency was not associated
with weight status of a child.

Second, parental BMI and education were the strongest determinants
of childhood overweight. Children with both parents overweight had a
significantly increased risk of being overweight compared with children who
did not have overweight parents. Alow SEP, as measured by parental education,
was associated with higher childhood overweight. Furthermore, girls aged
11-16 living in intact families were less likely to be overweight compared to
other girls.

Third, the family type and perceived family income sufficiency were
the strongest determinants of childhood meal patterns. The impact of family
background factors on meal consumption behaviour was stronger among
younger children (7—11 years) compared with adolescents (14—16 years). The
family type had a direct and strong association with all meal pattern variables
studied among younger children (7—11 years) and it also mediated the effect
of parental education on meal patterns.t

Fourth, the early childhood family background predicted meal frequency
behaviour in children. A low SEP, as measured by mother’s education, and a
decrease in income sufficiency increased the risk of not eating the recommended
number of meals in childhood. Moreover, children who lived in other than intact
families were at a greater risk of not receiving the recommended number of
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meals a day. However, controlling a change in family income attenuated the
difference between the children in intact families and those who underwent
a family transition before the follow-up period.

In sum, this study showed that there are clear socioeconomic inequalities
in overweight and overweight-related meal patterns in childhood. The social
gradient emerges in an early stage of childhood. A low SEP and deterioration
of self-perceived income predict overweight-related eating behaviour in later
childhood. The family type inequalities were seen in meal pattern variables
in childhood and in overweight in adolescence among girls.

7.2 INTERPRETATION OF THE RESULTS AND
COMPARISON TO EARLIER STUDIES

7.2.1 Associations between meal patterns in childhood and
childhood overweight

There is considerable and consistent evidence on an inverse association between
regular breakfast consumption, body mass index (BMI) and overweight among
children and adolescents (e.g. Timlin et al. 2008; Van Lippevelde et al. 2013;
Monzani et al. 2019; Wadolowska et al. 2019; Ober et al. 2021; Miki et al.
2021). Our results are in line with findings showing that those children and
adolescents who skip breakfast have an increased risk of childhood overweight
compared to those eating breakfast on a daily basis. Roos et al. (2013) found
that in Northern Europe, children having a family breakfast or a dinner less
than once weekly were more likely to be overweight. This study, however, did
not show a protective effect of more frequent family dinners on childhood
overweight.

In previous studies, the association between meal frequency and
childhood overweight has been ambiguous. In this study, we found a significant
reduction of the risk of overweight among children (77-11 years) and adolescents
(14-16 years) with the recommended number of meals. These results are in
accordance with those from earlier studies showing the protective effect of a
larger number of daily meals on overweight in children (Toschke et al. 2005; Vik
et al. 2010; Jaiskeldinen et al. 2013). One explanation for this could be related
to earlier findings that both regular breakfast eating, and high meal frequency
are the foundation of healthy eating for both children and adults as these have
been found to be associated with higher diet quality (Gillman et al. 2000;
Neumark-Sztainer et al., 2003; Pedersen et al. 2012). Small children need food
frequently because they cannot eat large quantities at a time. Long intervals
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between meals can result in uncontrolled eating and unnecessary snacking
and thus cause overweight. Among adolescents, high meal frequency has been
associated with lower risk of metabolic syndrome traits such as abdominal
obesity and hypertriglyceridaemia, protecting thus healthy weight development
(Jaaskeldinen et al. 2013).

7.2.2 Socioeconomic inequalities in childhood overweight

The results of this study substantiate the previous findings that socioeconomic
differences in overweight seem to emerge already in early childhood. Mekonnen
et al. (2021) found that maternal and paternal educational differences in
children’s weight and BMI trajectories emerged during infancy and continued
to the age of 8 years. In this study, socioeconomic differences in overweight,
according to parental education, were seen at the age range of 3-8 years among
boys but not among girls.

The current study also corroborates the earlier acknowledged finding
that among various indicators of family SEP, parental education (along with
parental occupation) is of particular importance in Western countries showing
inverse associations most frequently with obesity measures (i.e. lower parental
SEP in association with higher obesity) (Bammann et al. 2013; McCrory et al.
2019; Sares-Jiske et al. 2022). In the current investigation, both an income
measure and a parental labour market position measure were included in
the models, but after adjustments they showed no association with childhood
overweight. These observations imply that education is a stronger predictor for
childhood overweight in the Finnish child population than the other two key
measures of SEP. Moreover, the current study showed that parental education
had both direct and indirect (mediated by parental BMI) inverse associations
with childhood overweight, but a direct association was found only among boys.
The explanation for the direct association of parental education on childhood
overweight may be that a higher parental education is presumed to be related
to greater awareness of and ability to adopt healthy lifestyle recommendations.
Regardless of their own BMI status, highly educated parents may have more
resources and skills available to prevent the weight gain of their children than
parents with a lower educational level (Lynch and Kaplan 2000).

However, this does not explain the direct association between parental
education and childhood overweight in boys but not in girls. Similarly to our
findings, previous studies have reported that family SEP-BMI relationships
differ by gender, but the SEP measures operate in different ways. For example,
Wang and Lim (2012) found that for U.S. children, among boys aged 2—9 years
between 1999 and 2002, a significant inverse association appeared between
family income and overweight, but no associations were significant among girls
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aged 2—9 years. An inverse association between family income and overweight
was statistically significant in adolescent girls, but not in boys. Moreover, the
gender difference might relate to some extent to issues such as parenting
style (e.g. authoritative, authoritarian, or permissive styles) or parenting
role modelling in sport and food choices (Berge et al. 2010; Gebremariam et
al. 2017). Previous research has revealed a link between parental education
and the adoption of a parenting style. For example, a high level of education
among mothers and a higher family income were positively associated with
an authoritative (focuses on limit setting with connection) parenting style and
negatively associated with an authoritarian (focuses on discipline and control)
parenting style (Cobb-Clark et al. 2019). Regarding health behaviour, Berge
et al. (2010) found that an authoritarian parenting style adopted by mothers
was associated with higher adolescent weight status in boys but not is girls.
They also found that fathers who did not model or encourage their daughters
to have healthy dietary intake and to engage in physical activity, had daughters
with higher BMIs (Berge et al. 2010).

The current study also gave support to the previously reported positive
association between parental overweight and the child’s overweight (Laitinen
et al. 2001) and is in accordance with findings that there is an association
between the number of overweight parents and the child’s overweight (Freeman
et al. 2012; Xu et al. 2011). In the current study, a higher parental BMI was
associated with an increased risk of overweight in all four age and gender
groups of the children. The importance of parental lifestyles and SEP for the
risk of children being overweight is evident. Childhood overweight is known
to reflect the health behaviour of the whole family (Lehto et al. 2012), and
the associations of obesity-related behavioural factors (physical activity and
nutrition) and SEP have been established in many adult populations (Wikstrém
et al. 2011; Giskes et al. 2010). Further, parental education has been found to be
associated with children’s weight-related health behaviour, such as sedentary
behaviour measured by screen time (Tandon et al. 2012), fruit and vegetable
intake (Pearson et al. 2009) and physical activity (Kantomaa et al. 2007). As
a significant parent-child relationship in weight status has been consistently
shown in prior research (see also Fernandez-Alvira et al. 2013; Gebremariam
et al. 2017; Lee et al. 2022), it indicates that parents play an important role in
preventing children’s obesity.
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7.2.3 Socioeconomic inequalities in childhood meal patterns -
associations and changes

This study supported earlier findings about the existence of a socioeconomic
gradient in childhood meal patterns, which is suggested in some earlier
studies in Western countries (Neumark-Sztainer et al. 2003; Wijtzes et al.
2015; van Ansem et al. 2014). Perceived family income insufficiency seems to
be a particularly important SEP determinant for meal patterns. Both children
(aged 7—11 y) and adolescents (aged 14—16 y) living in families with perceived
income insufficiency had an increased risk of skipping breakfast and not eating
the recommended 4—6 meals a day: the association remained when all other
explanatory variables were included in the multivariate model. Perceived
income insufficiency remained significantly associated with family dinner
frequency only among adolescents when all other explanatory variables were
adjusted for. The current results reflect those of Vereecken et al. (2009) who
found family income differences linked to children skipping breakfast and
those of the HBSC study by World Health Organisation (2016), which showed
that daily family meals with parents tended to be more common among young
people from high-affluence families. As, to my knowledge, there are no previous
studies on the association between income insufficiency and the number of
meals in childhood, no comparison with previous studies could be made.
There could be at least two explanations for the observed associations
between family SEP, measured with income insufficiency, and meal patterns in
childhood. The first could be that the cost of balanced meals may restrict the
opportunities of families to adopt the nutrition recommendations by the National
Nutrition Council in Finland (2016). According to the recommendations, both
children and adults should eat every 3—4 hours, which translates into ca. 4—6
meals a day. The second explanation could be that children living in low-
income families are more likely to be exposed to the poor psychosocial factors
such as parental stress caused by income hardship. In many adult and child
populations, research has established an association between low income and
psychosocial stress, which can have significant physical and mental health
implications, including higher mortality rates (Marmot 2002; Tarkiainen et al.
2012; Yoshikawa et al. 2012). Moreover, unhealthy behaviours such as smoking
and overeating have been linked to stress in many adult population studies,
and researchers suggest that these links are in large part due to the use of
health-compromising behaviours to cope with stress (Park and Iacocca 2014).
Our findings are in line with the earlier studies suggesting that lower levels
of parental educational attainment are associated with skipping breakfast (e.g.
van Ansem et al. 2014; Pedersen et al. 2016), skipping other meals (e.g. Vik et
al. 2013) and lower family meal frequency (e.g. Neumark-Sztainer et al. 2003,
2013). In the current study, the paternal education had a direct association

78



7 Discussion

with skipping breakfast and the number of meals a day, whereas maternal
education was directly associated only with skipping breakfast among younger
children (aged 7-11 y). However, the earlier observations imply that education
is a stronger predictor of skipping breakfast and other meals and fewer family
meals than the other key measures for SEP (e.g. Hallstrom et al. 2012; van
Ansem et al. 2014). Unlike earlier studies, we were able to analyse the impact
of the family type together with various family SEP variables (perceived income
sufficiency, parental education, labour market status) on three meal patterns of
children and adolescents by using a path analysis. The current study showed
that to a large extent, both the association between parental education and
family dinner frequency, and the association between parental education and
the number of meals, were mediated via the family type among children aged
7-11 years.

There are no previous studies on the relationship between family SEP
change and meal patterns in childhood. However, in their systematic review
of research assessing the impact of changes in the family SEP on the health
of children and adolescents, Levesque et al. (2021) summarized that several
consistent patterns emerged in the literature. Among these are increased
income and improved physical health of the child, or decreased income and
deteriorating physical health of the child. Our results are in agreement with
these findings: adjusting for the family income at the baseline along with all
the explanatory variables, a mother’s low level of education at the baseline
and a decrease in income sufficiency during the follow-up period increased
the risk of not eating the recommended number of meals a day in childhood.

There are many mechanisms which can cause a deterioration of income
in families with children. One of the causes pinpointed in the earlier literature
is the transition from one family form to another (e.g. from having married
parents to becoming a single-parent family). As a concomitant factor, reduced
family income following separation may negatively affect children’s health
(Reiter et al. 2013). Thus, our finding that a decrease in income sufficiency
and living in other than an intact family in early childhood increased the risk
of not eating the recommended number of meals in childhood seems plausible.

Moreover, an explanation for the association between low level of
maternal education, and meal patterns in early childhood might relate to
parental lifestyle factors. Our results suggest that a mother’s overweight has
an influence on children’s (aged 7—11 years) meal consumption: children with
overweight mothers had a significantly increased risk of skipping breakfast,
not eating the recommended 4—6 meals a day and having family dinners less
frequently. Parental obesity-related behavioural factors, such as nutrition, have
been shown to influence a child’s eating behaviour (Keski-Rahkonen et al.
2003). Furthermore, an association between the parental educational level
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and children’s breakfast consumption has been shown to be partly mediated
by parental breakfast consumption (van Ansem et al. 2014). The importance
of the parental lifestyle and family SEP regarding meal patterns especially
among younger school-aged children seems evident.

7.2.4 Family type inequalities in childhood overweight and meal
patterns—associations and changes

In this study, a consistent association between the family type and childhood
overweight was not found. This somewhat contrasts with many recent studies
which have focused on the association between the family structure, specifically
whether a child lives in a single parent household, and childhood overweight and
obesity, suggesting a significant relationship (Yannakoulia et al. 2008; Schmeer
2012; Formisano et al 2014; Duriancik and Goff 2019). Instead, this study
showed that only 11-16-year-old girls living in nuclear families had a reduced
risk of overweight compared to same-aged girls living in other family types.
No such statistically significant association was observed among boys. This
finding is in line with the study by Hakkianen et al. (2020) showing that Finnish
girls (aged ca 11-12 years) of divorced or single parent families, compared to
girls from intact families, shifted at a higher rate from overweight to obesity.
Additionally, Burkill et al. (2021) reported that in their cohort study of children
born between 2000 and 2001 in the UK, for girls the effect of family structure
on overweight was much more evident than was the case for boys.

The differential effect of the family structure on childhood BMI by sex
is still incompletely understood. However, an earlier study by Vanhala et al.
(2011) suggested that families tend to monitor the weight and healthy eating
of girls to a greater extent than that of boys as parents recognize their child
is overweight more frequently if the child is female. If the family has material
and time resources to access and prepare healthier meals and lives in a more
affluent, generally less obesogenic environment, the protective effect on BMI
may be stronger for girls than for boys because of greater familial intervention.
This could partially explain the greater differences between those families with
(e.g. nuclear families) and without (e.g. single parent families) such resources
for girls, relative to boys.

Earlier studies suggest a consistent association between skipping
breakfast and living in a single-parent family among both children and
adolescents (Pearson et al. 2009; Stewart and Menning 2009; Vereecken et
al. 2009; Jorgensen et al. 2011; Levin et al. 2012; Yelick 2017). The findings
from the current study correspond partially with these results: children
living in a single-parent family were less likely to eat daily breakfast and have
frequent family dinners and had less likely the recommended number of meals
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a day compared to other children. However, this study implies that among
adolescents, family type differences in meal pattern are less pronounced: only
an inverse association between single parenthood and family dinner frequency
was statistically significant when all other factors were adjusted for.

One possible explanation for the stronger impact of the family type, and
especially of single parenthood, on meal patterns among children compared
with adolescents may relate to social influences other than the parents and
family. It is often argued that, during adolescence, people become increasingly
influenced by their peers and the media at the expense of the parents. However,
earlier results from a Danish study of adolescent—parent dyads did not
support this interpretation (Pedersen et al. 2016). Pedersen et al. examined
the influences of adolescent healthy eating, including the social influence of
parents and friends. They proposed that when it comes to adolescents’ fruit
and vegetable intake, parents remain the main influencers, with what they
do being more important than what they say. The results from the current
study did not support this view either, as an inverse association between
single parenthood and family dinner frequency among adolescents remained
statistically significant when adjustments were made for the family SEP.

Another explanation may be related to the lack of time to prepare
homemade meals, limited financial resources and greater instability due to a
family transition and single parenthood (Yelick 2017; Formisano et al. 2014).
Whereas children are largely dependent on their parents or care givers to
prepare their meals, adolescents can make their own breakfast and a healthy
snack or reheat a meal if the foods are available at home, or they can buy healthy
foodsiftheir parents provide them with money. In single-parent families, where
a larger number of responsibilities are placed on one parent, the time for daily
family dinner preparation or eating together with a child may be less achievable.
This study offers some support for this as the inclusion of family background
factors (education, labour market position, income, BMI) reduced the effect of
the family type on skipping breakfast, and on the number of daily meals, only
modestly for children, whereas for adolescents, after the inclusion of the family
SEP variables, the family type failed to reach statistical significance, except
for family dinner frequency. Thus, for adolescents the associations between
the family type and skipping breakfast, and the family type and number of daily
meals were explained by family SEP variables, and especially by family income.
For children, the majority of these associations remained unexplained. Some
measures relating, for example, to family functioning such as communication,
problem solving or roles (Yoshikawa et al. 2012) or psychosocial factors such as
parental stress orlack of social support might have explained the associations more.

Whereas evidence of an association between skipping meals and living in
single-parent families is rather consistent, the impact of living in a reconstituted
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family on meal patterns is inconclusive (Jorgensen et al. 2011; Levin et al. 2012;
Vereecken et al. 2009; Yelick 2017). The current study found that the impact
of the family type on meal patterns among children was especially strong: the
family type had a direct association with the recommended number of meals a
day, and both living in single-parent families or in a reconstituted family had
an inverse association with the number of daily meals. Kristiansen et al. (2020)
suggests that parental conflict after a family break-up may continue for years.
Moreover, a reconstituted family could be a different stressor than divorce, as
the child will have to adjust to new family members. Even though the presence
of a step parent usually results in an improved financial situation and parents
may be able to spend more time with their children, it could also result in new
rules and routines, or moving away from home, school, or friends (Kristiansen
et al. 2020). The current study showed that children of reconstituted families
had an increased risk of not eating the recommended number of meals a day.
One possible explanation for this finding could relate to family complexity due
to the presence of a step parent, a step sibling(s) or a half sibling(s) and to new
rules and routines, as suggested by Kristiansen et al. (2020).

To my knowledge, there are no previous studies on the relationship
between family transitions and meal frequency in childhood. The result of
the current study of that relationship are not unambiguous. The study showed
that children aged 5-10 years at the follow-up, who lived in stable single-parent
families, or reconstituted or joint physical custody families during the follow-up
period had an increased risk of not receiving the recommended number of meals
a day. Some of these children, especially those living in stable reconstituted
or stable joint physical custody families, had most likely undergone a family
transition before the five-year follow-up period. From this perspective the
finding is in line with previous findings that the transition from one family
form to another rather than the family type as such may negatively affect
children’s health through concomitant factors (e.g. parental conflict, loss of
parental contact and reduced family income following separation) (Coleman
and Glenn 2010; Reiter et al. 2013). On the other hand, this finding does not
necessarily support the earlier literature on the negative effects of a family
transition on child health. The rationale behind this is that the current study
showed that single parenthood at baseline was unfavourably associated with
the recommended meal frequency. Furthermore, stability of single parenthood
during the follow-up period was associated with meal frequency, whereasliving
in a new reconstituted family or joint-custody family or in a new single parent
family was not statistically significantly associated with the recommended
number of meals a day in childhood. A single-parent family could be the result
of a divorce, but it could also result from the loss of a parent or simply be the
original intended family context.
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Taken together, the results of the current study support earlier study
by Fismen et al. (2022) concluding that the family type is not a proxy for
the SEP but that family type differences are driven also by other underlying
mechanisms than just the material and educational dimensions of the SEP.
Whereas family type differences in meal pattern variables could be somewhat
explained or mediated by the material dimension of the SEP, most associations
remained unexplained after the inclusion of all selected family background
variables. In the follow-up study, controlling for a change in family income
notably affected the association between the change in family type and the
recommended number of daily meals. Still, after adjustments for all SEP
variables, the difference between children in stable single-parent, reconstituted
or joint physical custody families and those living in stable intact families
remained statistically significant.

7.3 METHODOLOGICAL CONSIDERATIONS

This study utilised unique population study data on a cohort of Finnish children
and their families to investigate family background differences in childhood
overweight and meal patterns. The family SEP was measured with three
parental SEP variables (education, labour market status, income) along with the
family type, making the investigation of family background differences more
reliable than would have been the case with fewer measures. The study included
a large sample size and age range, and measured data on the height and weight
of children. Children were classified as overweight (including obesity) according
to the international age- and gender-specific BMI cut-off points of the IOTF
criteria (Cole et al. 2000). The IOTF reference (Cole et al. 2000) is widely used
ininternational scientific studies, and in Finland. Other widely used criteria are
the WHO growth references (WHO Growth reference data 2007,) which have
been developed for both clinical and public health applications. Later, Saari
et al. (2011) published an age- and gender-specific BMI growth reference for
Finnish children. However, in the current study, the IOTF criteria were used
as both IOTF and WHO growth references are designed for international use
and for comparisons between countries (de Onis et al. 2007).

A major strength in the investigation was the possibility to utilise the
self-reported data on meal patterns of children and examine the associations
in accordance with the national eating recommendations for families with
children. The feasibility and reliability of the meal pattern variables was based
on national recommendations (National nutrition council 2016), concluding
that aregular meal schedule is the foundation of healthy eating for both children
and adults.
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Although the study sample is not a national random sample, it covers
different geographical areas and socioeconomic groups in Finland, making
it reasonably representative of the Finnish child population. The response
rate in baseline was very high: 83 percent in the child health clinics and 77
percent in the school healthcare units. Additionally, in the follow-up, the overall
participation rate was 48 percent. The follow-up data was more often missing
from single parents and parents with a low education or low income. Despite
of possible bias due to the loss of follow-up data, socioeconomic and family
type differences were seen in sub study III. The selection bias most likely
diluted the associations and effects. Moreover, as more single parents were
lost at the follow-up compared with those who responded, we were unable to
analyse stable single-parent families as an individual group due to the small
number of cases. Lastly, our 5-year follow-up period might also be too short to
show the accumulation effect of family transitions during the follow-up period
on children’s meal frequency. This might partly explain why no significant
association between a new single-parent family and the recommended meal
frequency for children was found.

An additional strength in the investigation was the use of structural
equation modelling. To my knowledge, there are no other studies examining
the direct and indirect associations between the family type, parental SEP
factors and meal frequency, skipping breakfast, and family dinner in childhood.
Moreover, follow-up survey data enabled us to study the interrelationship
between family SEP factors, family type, changes in both of these, and the
meal frequency in childhood in a prospective setting.

Various limitations need to be discussed. Although the data collection
followed a standard protocol and the nurses had strong routines for measuring
and recording the anthropometric measurements, the clinics used their own
scales and stadiometers, which may have caused some inaccuracy in the
measures for height and weight. In addition, we did not have information on
whether the mother was pregnant and how a potential pregnancy was taken
into account when filling in the questionnaire, including self-reported weight
and height. Moreover, in this study we used odds ratios (OR) instead of relative
risks (RR) to examine the strength of the associations between childhood
overweight and explanatory variables in the cross-sectional study setting.
However, it should be kept in mind that ORs can somewhat differ from RR
and overestimate the relative risk in age groups where childhood overweight
prevalence is high (Schmidt and Kohlmann 2008).

The indicator of household income was based on self-reported information
on income sufficiency, as the informed consent collected from participants did
not include permission to link the parents’ data to register-based information
on individual or household income. Thus, we lack more comprehensive and
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objective measures of family financial status, such as disposable household
income. A scoping review by Sares-Jaske et al. (2022) concluded that composite
SEP (80%), parental education (69%) and parental occupation (64%) indicators
most frequently showed inverse associations with childhood obesity measures
(i.e. lower parental SEP associating with higher obesity). In the current study,
the parental occupation was not used as one of the family SEP measures as the
occupation was asked in the questionnaire with an open-ended question and
registry-based classification of parents by their occupation was not applicable.
The categorisation of the occupation data, generated through open-ended
questions, turned out to be too time-consuming and difficult.

The data used in the current study does not include information on the
parents’ meal patterns, which could mediate the association between family
SEP factors and meal patterns for children. Unfortunately, the only nutrition-
related variable for the parents was BMI. Psychosocial factors such as parental
stress or lack of social support might also have been useful to include in the
study. Additionally, measures relating to family functioning and parenting
styles might have explained the associations between family background factors
and meal patterns in more detail.

7.4 IMPLICATIONS FOR FUTURE STUDIES

Several areas for future studies remain. Continuous monitoring of the SEP
differences in childhood overweight and obesity in a large age range would be
needed, as indicated by the observed SEP differences already at the age of 3-8
years. Additionally, a closer investigation of changes in children’s overweight
status over time by age, gender and region would yield additional information
for public health practices. A national monitoring system with up-to-date data
already exists, but it does not include information on SEP differences and
overweight in children. The FinChildren register monitors the prevalence
of overweight and obesity in Finnish children and adolescents aged 2 to 16
years (Vuorenmaa et al. 2022). Data is routinely collected from health check-
ups performed at child health clinics and school healthcare and transferred
through patient information systems to the Register of Primary Healthcare
Visits (AvoHilmo). Overweight and obesity results are annually published on
THL's web-based portal by gender and age at national and municipality levels
(thl.fi/finlapsetrekisteri). The inclusion of the monitoring of SEP differences
to this reporting system would be highly valuable.

This study does not provide an answer to the question about why parental
education had a stronger association with overweight for boys than girls. The
gender difference might relate to parenting style or parenting role modelling
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(Berge et al. 2010; Gebremariam et al. 2017). However, this finding needs further
exploration. Qualitative data could enrich our understanding of individual
behaviour and of how health behaviour is shaped by social influences on boys
and girls.

The current study showed that the family type and perceived family
income sufficiency were the strongest determinants of childhood meal patterns.
This might relate to some extent both to home environment and psychosocial
factors such as parental stress caused by income hardship. Research has
established an association between low income and psychosocial stress in
adult populations suggesting that stress can have significant physical and
mental health implications, including higher mortality rates (Marmot 2002;
Tarkiainen et al. 2012; Yoshikawa et al. 2012). Additionally, health behaviours
such as eating and exercising have been linked to stress (e.g. Park and Iococca
2013). The tendency of a parent to overeat in response to stress may negatively
affect the eating behaviour of children. An earlier study by Thomas et al. (2020)
found that adverse life events during childhood were associated with emotional
overeating and more restrained eating among 10-year-old children (Thomas
et al. 2020). Moreover, as family functioning is suggested to be poorer in poor
families and family structure and functioning are linked to health (Freistadt
and Strohschein 2013), it is critical to consider the pathways between these
constructs. Taken together, there is a need to further explore how psychosocial
factors, family functioning, parenting influences and parenting styles modify
the observed associations between family SEP factors, family type, and meal
patterns in childhood.

In addition to meal patterns, child risk factors for obesity include dietary
intake, physical activity and sedentary behaviour (Davison and Birch 2001).
Subsequently, short sleep durations have been revealed as a potential risk for
overweight and obesity in childhood and adolescence (Fatima and Mamun
2015). In childhood, fruit and vegetable consumption, physical activity and
sedentary time are reported to be associated with parental education, parental
occupation status and family income (e.g. Pearson et al. 2009; Kantomaa et
al. 2007; Tandon et al. 2012). Instead, health behaviour inequalities related to
family type have been less explored in European child populations. Investigating
family background differences in childhood eating habits, physical activity and
sleep remains of great importance in terms of curbing the future inequalities
in childhood overweight. Research on childhood physical activity and sleep
trajectories by both family SEP and family type should be carried out to increase
the currently limited knowledge about how these factors modify the associations
between physical activity, sleep habits and overweight in childhood.

This study suggests that future research should embrace new measures
to study family contexts. As mentioned earlier, family diversity has increased
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over the past decades. However, different family types might include quite
heterogenous family contexts. Previous statistics have shown that income
difficulties are more general in one-parent families than in two-parent
families: about 46 percent of one-parent families have experienced at least
minor economic difficulties (Official Statistics of Finland 2018). The risk of food
poverty has also increased especially among lone parents and large families
who struggle to meet the budget standard for a socially acceptable, healthy
diet that allows for social participation (O’Connell et al. 2019). However, the
financial and social contribution of non-cohabiting parent or relatives may vary
to a great extent. In this study, we had no data on expense sharing between
parents or the quality of parental relationships after separation. These questions
were not included in the questionnaire. A closer understanding of the impact
of different family types on the health behaviour of children might need up-
to-date and representative data with a large sample size and age range, and a
large variety of data on physical placement arrangements and expense sharing
after separation and as well as other family-related issues.

7.5 POLICY IMPLICATIONS

The present investigation has highlighted several aspects that are relevant for
public health and future policymaking, in order to prevent overweight and
promote healthy eating behaviour in childhood. The findings highlight the
importance of targeting the whole family in public health interventions to
reduce SEP differences in overweight in early life. To promote health equality in
eating behaviour, several national policy actions and population-based national
and community level initiatives are highly relevant to acknowledge.

In Finland, universal healthcare institutions, such as maternity and
child health clinics and school healthcare services reach children and their
families across the socioeconomic spectrum. In the statutory extensive health
examinations, the participation of both parents or at least one parent is required.
The examination is implemented in the maternity and child health clinics for
children aged 4 months, 18 months and 4 years, and in the school health
services for grade 1, grade 5 and grade 8 pupils. The purpose is to assess the
physical, mental and social condition of children, provide vaccinations and
to support the well-being of the whole family, with attention to relationships
and parenting (Hakulinen-Viitanen et al. 2012). In maternity and child health
clinics and in school healthcare services, the height and weight of the child
are measured and changes in weight are monitored. Early identification of
excess weight gain is important so that professionals can support children and
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parents with lighter and shorter interventions than at later stages of obesity
(Hakkéanen et al. 2020).

In light of the results, gender-specific interventions in obesity prevention
might be more effective than universal ones, as overweight and associations
with family background characteristics differ between girls and boys. As obesity
in childhood is prevalent and cardiovascular risk factors are found to be present
already in childhood (Dalla Valle et al. 2018), both prevention and treatment
are needed. Individualised, but structured prevention and treatment practices
of school healthcare (Hakkidnen 2021) should be used in countering obesity.

Also, early childhood education, pre-primary education and schools serve
as institutions that shape children’s health behaviour. In early childhood and
pre-primary education, the main themes of health education are physical
activity, eating and sleeping. Teachers in day care establishments consider
encouragement, discussion, and participation of children as key elements in
the implementation of these health education themes (Palonen 2018). In the
Finnish primary school grades 1 through 6, health education is integrated in
environmental studies classes. In grades 7 through 9, health education is taught
as a specific subject (Finnish National Agency for Education 2014). Health
education is also given during the school day in different situations related to
hygiene and eating together, for example. This offers learning opportunities
for both children and parents if children are encouraged to talk about these
issues at home and cooperation between schools and homes is reinforced.

Along with public health interventions, the results of the current study
imply on the policy level that controlling childhood overweight and reducing
inequalities should include national policy actions and population-based
community level interventions. According to WHO (2012), comprehensive
childhood obesity prevention includes several and simultaneous policies
undertaken by state government such as leadership in health promotion,
laws and regulations, food taxes and subsidies, and restricting the social
marketing of unhealthy foods for children. The starting points are the national
dietary guidelines (in Finland, National nutrition council 2016) followed by
a broad range of national initiatives, policies and a robust health monitoring
system that can create a supportive environment for the implementation of
the national dietary guidelines and the promotion of health equity across the
socioeconomic spectrum. Community-based interventions or programmes are
typically applied across multiple settings, tailored to the local environment
and implemented locally (WHO 2012).

National nutrition policies in Finland such as free school lunches are
important, as they can provide the opportunity for children from vulnerable
families to have at least one healthy daily meal (Hoppu et. al. 2010) and thus
narrow the nutrition-related inequalities in childhood. Moreover, eating a
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balanced school lunch has been associated with overall healthier eating patterns
outside schools (Tilles-Tirkkonen et al. 2011). The development of day care and
school meals should be kept high on future policymaking agendas and seen
as an investment in the future, as it promotes the health of children and a
culture of good manners. It can help fight climate change and help to consider
the entire meal environment.

An example of the national policy initiative in Finland to control childhood
obesity and to reduce inequalities is the attempt of the national health
authorities to design a “health-related tax” (or “public health product tax” in
some countries) to discourage unhealthy food and beverage purchases. In this
taxation, all foods including excessive amounts of sugar would be considered
including sweets and desserts, sugar-sweetened cereals and sugar-sweetened
beverages. Additionally, products including excessive salt such as salty snacks
could be considered. In many Western countries, including Finland, children
are known to eat too little fruit and vegetables (Khalsa et al. 2017) and too
much sugar (Erkkola et al. 2009) compared to recommendations. The earlier
literature consistently concludes that increasing the cost of unhealthy foods
through taxation and reducing the cost of healthy foods through subsidies
can influence the consumption of these products leading to both health gains
and health expenditure savings (Blakely et al. 2020; Caro et al. 2017; Moore
and Fielding 2019; WHO 2016). In Hungary, prof. Eva Martos concluded that
four years after its introduction, the tax had achieved its public health goals
as consumers reduced the consumption of unhealthy foods, manufacturers
changed their ingredients or completely eliminated the taxed components,
and planned tax revenue was generated (WHO 2016). Further, designing
health-related taxes and increasing the cost of unhealthy foods may reduce
the inequalities in overweight among children and promote health equity as it
has shown to have a larger impact on budgets of lower socioeconomic groups
(Djojosoeparto et al. 2020). In Hungary, due to the tax, a higher proportion
of adults with a lower level of education than of those with higher education
changed their consumption and chose a cheaper product (WHO 2016). To date,
the Finnish government has not introduced a health-oriented tax regarding
products with excessive sugar (not just soft drinks) although the national health
authorities have acknowledged its potential to be pro-equity (THL and VRN
2015). The Finnish Food and Drink Industry Federation (ETL) has criticised
the plans, saying that the proposed tax would have a small effect on sugar
consumption but cause big problems for Finnish firms.

The office of prime minister Sanna Marin funded a study project titled
“Marketing of unhealthy foods to children and youth - Situation in Finland and
rules for regulation” (Fogelholm et al. 2021). Based on the results of the project,
stricter and more restrictive marketing regulations are needed, especially to
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better protect young people aged 13-16. The regulation of marketing needs to be
developed in such a way that differences in the purchase of unhealthy foods by
education, income, family size and living area can be reduced. The researchers
also pinpointed that it is important for regulation to take into account the fact
that marketing has strongly shifted onto social media. Central to nutrition
policy guidance is the classification of foods as unfavourable (“unhealthy”),
recommended (“healthy”), and others in terms of health. Therefore, a system
based on nutrition profiling should be introduced in Finland which describes
the nutritional quality of food in a sufficiently diverse way, not only by indicating
an unhealthy or a healthy alternative (Fogelholm et al. 2021).

There are many community-based interventions that can reduce
overweight and promote healthy eating and physical activity of children and
young people. MiKki et al. (2022) have listed several local practices relating to
the physical and food environment. These practices include actions relating to
the facilities for physical activity (i.e. municipal citizens should be engaged with
developing parks and public playgrounds); land use (i.e municipalities should
invest in walking/cycling paths that facilitate active commuting to school); and
foodscape (i.e schools should remove candy and soft drink vending machines
and make healthy snacks during school day available). They also pinpoint the
involvement of children in decision-making in the community (Mé&ki et al.
2022).

Parental overweight and the low SEP of the family should be better taken
into account in identifying families in special need of supportive strategies.
Higher SEP populations are usually more motivated to participate in voluntary
interventions; however, it has been shown that if lifestyle interventions reach
low SEP populations, equally good results can be achieved (Hankonen et al.
2009). Policy makers and practitioners must ensure that obesity prevention
does not deepen existing socioeconomic and family type inequalities.
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8 CONCLUDING REMARKS

This study provided a comprehensive picture of socioeconomic and family
type differences in overweight and meal patterns among children in Finland.
A population-based child health survey data with a both cross-sectional
and 5-year follow-up setting was used. This investigation identified family
background factors contributing to the socioeconomic and family type
differences and explored the direct and indirect pathways between parental
BMI, family SEP factors, family type and overweight and meal frequency in
childhood. The results highlight the need to prevent childhood overweight,
promote healthy eating behaviour and reduce SEP inequalities.

The mechanisms studied here were those that influence the development of
health inequalities over the life course. The results revealed that SEP differences
in meal patterns were important, underlying the observed SEP inequalities in
overweight and those inequalities which emerge at an early stage of childhood.
A low SEP and the deterioration of self-perceived income during childhood
were important factors predicting overweight-related eating behaviour in later
childhood. Family type inequalities were seen in meal pattern variables in
childhood and in overweight in adolescence among girls.

Differences in eating behaviour and physical activity due to family
background factors can be reduced in early childhood education and in schools.
Eating food based on dietary guidelines and education on healthy diets promote
healthy eating behaviour and good health in childhood. Moreover, in the Finnish
universal healthcare institutions (maternity and child health clinics, school
healthcare services) the weight development of the child is monitored providing
the possibility for the early identification of excess weight gain and for sensitive
intervention. Despite of these national policies and public interventions,
Finland has not been able to narrow the differences in childhood overweight
and healthy eating patterns between SEP groups and family types. Supportive
and more intensive actions should be taken to reduce these inequalities and
such actions should be executed simultaneously in several domains of society.
National monitoring of childhood overweight should include SEP differences.
Children and families who need special support should be identified as early
as possible. Increasing the cost of unhealthy foods through new taxation and
reducing the cost of healthy foods through subsidies should be introduced
as these would reduce inequalities in overweight by affecting the lower SEP
families more. Effective community-based interventions targeting the physical
and food environment should be implemented as these can reach all children
from different family backgrounds. More limitations for marketing unhealthy
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foods to children and youth could also be initiated focusing especially on social
media. Finally, protection of income security in changing life situations is
needed.

Last, further studies are required to examine gender differences in the
associations between the family SEP and childhood overweight. The gender
differences are meaningful as parental education had a stronger association
with overweight in boys than girls. Furthermore, a closer understanding on
how psychosocial factors, family functioning, parental influences and parenting
styles modify the observed association between the family SEP, family type
and meal patterns in childhood would be beneficial. Investigating family
background differences in childhood dietary intake, physical activity and sleep
are pivotal to reducing health inequalities for children in the future. Finally, new
measures to study family contexts might need up-to-date, representative data
of Finnish children and their families with a large sample size and age range.
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APPENDIX 1. PREVIOUS STUDIES OF CHILDHOOD
OVERWEIGHT - MEAL PATTERNS ASSOCIATIONS
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