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English Summary

Childhood overweight and obesity continues to be a significant public health problem
due to its consequences on physical and psychosocial health of individuals. Obesity in
childhood is often transferred into adulthood, why early prevention is key. The first
1.000 days of life, from conception to the child is two years of age, may be a crucial
period for prevention, as numerous risk factors for overweight and obesity may
operate during this period. One of these risk factors is rapid infant weight gain, which
is associated with a considerable increase in later overweight and obesity risk.
However, gaps in knowledge in relation to rapid infant weight gain prevention exist.
This thesis sets out to address these gaps by developing further knowledge on to whom,
when and how rapid infant weight gain prevention should be performed in order to

prevent childhood overweight and obesity.

The thesis is based on three individual studies and an additional analysis. Through
Study I, a systematic review collating quantitative and qualitative evidence on rapid
infant weight gain prevention, it was discovered that preventive interventions generate
small but statistically significant short-term effects on infancy weight gain. However,
little evidence on longer-termed effects on overweight and obesity seem to exist. A
range of barriers and enhancers for rapid infant weight gain prevention were also
identified, which altogether highlighted that the intervention context, including
parents, health professionals as well as the organisational and political environment,
are important to take into account in order to enhance intervention effectiveness and

Success.

Study II, a register-based cohort study, showed that the risk of childhood overweight
and obesity after rapid infant weight gain did not differ across socioeconomic position,
although this was hypothesised. Applying rapid infant weight gain prevention as a
strategy to prevent childhood overweight and obesity can thus be equally valuable for
all socioeconomic groups. However, the additional analyses investigating risk
differences across infant size at birth indicate that children born large for gestational
age have a statistically significantly increased risks of developing childhood overweight
and obesity if they also experience rapid infant weight gain. Results from these
analyses thus suggest that children born large for gestational age pose a special risk

group in need for rapid infant weight gain prevention.
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Study III, another register-based cohort study, showed that infancy weight gain
information can be important predictor for an early-life obesity risk prediction model,
as inclusion of this predictor enhanced model ability to discriminate between children
with and without obesity and to classify high and low-risk children correctly. This also

increased model sensitivity although the sensitivity rate remained at a low level.

This thesis shows that the research field of rapid infant weight gain prevention is
complex and under development. Overall, there exists a lack in comparable
experimental evidence, especially in evidence considering long-term effects on
childhood overweight and obesity. Based on the current evidence base, it is not yet
possible to develop firm guidelines on how rapid infant weight gain prevention is best
carried out. Despite this, the thesis contributes with new knowledge on who, when
and how rapid infant weight gain prevention should be performed, as well as it
presents suggestions for further research that can support the development of this field

of research.



Dansk Resume

Overvagt og sver overvaegt hos bern er fortsat et betydeligt folkesundhedsmaeessigt
problem pa grund af dets konsekvenser for den enkeltes fysiske og psykiske helbred.
Sver overvaegt 1 barndommen overfores ofte til voksenlivet hvorfor tidlig forebyggelse
er vigtigt. Barnets forste 1.000 dage, fra undfangelse til barnet er to ar gammelt, kan
vacre en afgerende periode for forebyggelse, da adskillige risikofaktorer for overvaegt
og fedme kan vare pa spil 1 denne periode. En af disse risikofaktorer er hurtig
vacgtstigning 1 spedbarnsalderen, da denne risikofaktor er forbundet med en betydelig
forhgjet risiko for at udvikle overvaegt og sver overvaegt 1 barndommen. Der mangler
dog viden omkring forebyggelse af hurtig vacgtstigning 1 spaedbarnsalderen, hvorfor
denne athandling tager sigte pa at udvikle yderligere viden om til hvem, hvornar og
hvordan denne type forebyggelse skal udferes for at forhindre overvaegt og sver

overvagt hos born.

Afhandlingen baseres pa tre individuelle studier og en ckstra analyse. Gennem Studie
I, en systematisk oversigtsartikel baseret pa cksisterende kvantitative og kvalitative
studier omkring forebyggelse af hurtig vegtstigning 1 spadbarnsalderen, blev det
kendt, at eksisterende forebyggende interventioner genererer sma men statistiske
signifikante effekter pa spadberns vagtstigning pa kort sigt. Dog cksisterer der ikke
meget evidens omkring de leengerevarende effekter pa overvagt og svaer overvaegt. En
rakke barrierer og muligheder for forebyggelse af hurtig vagtstigning 1
spadbarnsalderen blev ogsd identificeret igennem studiet, hvilket understregede at
interventionskonteksten, herunder foreldre, sundhedspersonale savel som det
organisatoriske og politiske miljo, er vigtigt at tage 1 betragtning for at fremme

interventioners effekt og succes.

Studie II, en registerbaseret kohorteundersogelse, viste, at risikoen for overvagt og
svaer overvaegt hos born efter hurtig vaegtstigning 1 speedbarnsalderen ikke var forskellig
pa tvars af socioskonomiske positioner, skont denne hypotese var antaget.
Forebyggelse af hurtig vaegtstigning 1 spaxdbarnsalderen som en strategi til at forhindre
overvaegt og svar overvagt hos bern kan derfor vere lige sa verdifuld for alle
socioskonomiske grupper. Imidlertid indikerer de ekstra analyser, der undersoger
risikoforskelle pé tvers af spadbernssterrelse ved fodslen, at born, der er fodt store 1
forhold til gestationsalder, har en statistisk signifikant eget risiko for at udvikle

overvaegt og svar overvegt 1 barndommen, hvis de ogsa oplever hurtig vaegtstigning 1
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spadbarnsalderen. Disse resultater tyder derfor pa, at bern fodt store for
gestationsalder udgor en sarlig risikogruppe med behov for forebyggelse af hurtig
vacgtstigning 1 spadbarnsalderen.

Studie III, en anden registerbaseret kohorteundersogelse, viste, at information om
spadberns vagtegning kan vere vigtig pradiktor for en pradiktionsmodel der tidligt
1 barnets liv forudsiger risiko for sver overvagt senere 1 barndommen, da inklusion af
denne pradiktor forbedrede modellens evne til at skelne mellem bern med og uden
sver overvaegt og til at korrekt klassificere bern med hej vs. lav risiko for sver
overvaegt. Inkludering af denne information egede ogsa modellens sensitivitet selv om

sensitivitetsniveauet forblev pa et lavt niveau.

Denne athandling viser, at forskningsomradet for forebyggelse af hurtig vagtstigning
1 spxdbarnsalderen er komplekst og under udvikling. Generelt mangler der
sammenlignelig evidens omkring eksperimentel forskning, iser nar det geelder evidens
der tager interventioners langtidsvirkninger pa overvagt og svar overvegt 1
barndommen 1 betragtning. Baseret pa den cksisterende evidens er det endnu ikke
muligt at udvikle klare retningslinjer for, hvordan forebyggelse af hurtig vaegtstigning
1 spadbarnsalderen bedst udfores. Pa trods af dette bidrager athandlingen med ny
viden om til hvem, hvornédr og hvordan denne type forebyggelse kan udfores, savel
som den prasenterer forslag til videre forskning, der kan understotte udviklingen af
dette forskningsomrade.

vil
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1 Introduction

1.1~ The complex problem of childhood overweight and obesity

The previous increase in prevalence of childhood overweight and obesity (COO)
tends to level off in many high-income countries including Denmark (Morgen et al.,
2013; NCD Risk Factor Collaboration (NCD-RisC), 2017; Rokholm, Baker, &
Serensen, 2010). However, more than 9% of Danish children are still classified with
overweight and 3% with obesity when reaching school-age (Sundhedsdatastyrelsen,
2019). Even though the Danish prevalence of COO are low in a European perspective
(WHO Regional Office for Europe, 2018), a large number of children are still at risk
of developing physiological, psychological and social consequences due to their
weight. Gompared to normal-weight children, children with overweight and obesity
are at higher risk of cardiometabolic diseases, asthma, poor dental health and
mortality (Pulgarén, 2013; Reilly & Kelly, 2011). These children are also in greater
risk of having poorer academic performance, of receiving disability pension or of
experiencing stigmatization and bullying that in turn may lower one’s self-esteem and
confidence (Reilly & Kelly, 2011; Sahoo et al., 2015).

The prevalence of COO varies across population groups (WHO Regional Office for
Europe, 2018). Children from families with lower compared to higher socioeconomic
position (SEP) are more likely to develop overweight or obesity, which result in a social
gradient in several European high-income countries (Lissner et al., 2016), including
Denmark (Magnusson et al., 2014; Pedersen, Aarestrup, Pearson, & Baker, 2016).
This social gradient demonstrate the complexity of COO, as it indicate that
characteristics and factors related to parent education, income or occupation are of
great importance for the development of this problem (Solar & Irwin, 2010). By now,
this complexity has been widely acknowledged, why it is assumed that several child,
parental, social and environmental factors simultancously interact in a complex
interplay leading to a positive energy balance and overweight or obesity (Davison &
Birch, 2001; Finegood, Merth, & Rutter, 2010; Frederick, Snellman, & Putnam, 2014;
Lakshman, Elks, & Ong, 2012; Lobstein, Baur, Uauy, & Force, 2004; Sahoo et al.,
2015).

Childhood overweight and obesity are perceived as two interchangeable concepts.
Overweight can be defined as weighing over a weight standard, while obesity can be

defined as having body fat over a body fat standard, why these concepts in some ways



are overlapping but also contrasting (Flegal & Ogden, 2011). This, as a child could be
overweight but not obese if weighing over a weight standard and both overweight and
obese at the same time as obesity is always associated with overweight (Flegal &
Ogden, 2011). Defining and identifying COO require the use of an anthropometric
measure, a reference population and a cut-off point (de Onis & Lobstein, 2010). A
range of different anthropometric measures, references and cut-off points exist, which
makes it possible to define COO using a large variety of different classifications
(Rolland-Cachera, 2011). However, this differing use of classifications challenge

comparison of results across studies.

Body mass index (BMI), a measure of body mass relative to height (de Onis &
Lobstein, 2010), is one of the most commonly used measures of COO in research
(Lobstein et al., 2004). This measure corresponds to how excessive body weight and
body fat relate to the risk of disease and death (World Health Organization, 2018). A
higher BMI therefore reflects a higher morbidity and mortality risk. The BMI cut-offs
for bodyweight status are constant for adults over 18 years old (World Health
Organization, 2018), while they are age- and sex-dependent for children due to
biological growth (Lobstein et al., 2004; Rolland-Cachera, 2011).

Rolland-Cachera and the European Childhood Obesity Group (2011) have tried to
reach consensus on a COOQO definition in research by recommending use of the World
Health Organization (WHO) growth standards and associated cut-offs for children
aged between 0 and 5 years (World Health Organization, 2006), the International
Obesity Task Force reference and associated cut-offs for children aged between 2 and
18 years (Cole, Bellizzi, Flegal, & Dietz, 2000), and the WHO growth reference and
associated cut-offs for children aged between 5 and 19 years (de Onis et al., 2007).
The overlapping age intervals enable the use of more than one reference at most ages,

and this practice is also recommended by Rolland-Cachera and the European

Childhood Obesity Group (2011).

Opverall, COO is a complex problem with physical, social and psychological
consequences for the individual. Childhood overweight and obesity is often
transferred into adulthood (Simmonds, Llewellyn, Owen, & Woolacott, 2016; Singh,
Mulder, Twisk, Van Mechelen, & Chinapaw, 2008), as 70% of all adolescents with
obesity are obese as adults (Reilly, 2006). Childhood overweight and obesity are
detected already at early ages (Field, 2016), and the ongoing risk of experiencing
physical, social and psychological consequences over the lifespan highlights that early

prevention are of great importance.



1.2 Early origins to childhood overweight and obesity

Especially the first 1000 days of life, from conception until two years of age, has
received much attention in research of COOQO, as it is considered a time where
programming processes have the potential to affect the lifetime risk of disease
(Koletzko, von Kries, et al., 2009; Stettler, 2007; Taylor & Poston, 2007).
Programming is a concept used to explain that chronic conditions may originate in
carly-life (Stettler, 2007), where hormonal, placental and epigenetic changes in the
utero caused by different factors related to maternal lifestyle, disease and stress alter
the foetus’ risk of later disease, including metabolic diseases and COO (Gluckman,
Hanson, Cooper, & Thornburg, 2008; Padmanabhan, Cardoso, & Puttabyatappa,
2016). Physiological changes caused by these programming processes can be seen as
a physiological mechanism that prepares the foctus to the subsequent environment,
causing what is believed to be irreversible changes (Godfrey, Lillycrop, & Murray,
2016).

One programming mechanism hypothesised to increase the child’s risk of COO is the
transference of higher concentrations of glucose and amino acids across the placenta
in obese pregnant women, which is hypothesised to increase foetal secretion of insulin
leading to increased foetal growth, increased fat mass development and macrosomia
which consequently increase the risk of developing obesity (Reynolds, 2012; Yu et al.,
2013). Morecover, gestational diabetes is hypothesised to cause foetal hyperglycaemia
and hyperinsulinemia, which can increase foetus’ weight gain and growth of fat cells,
thus increasing the risk of rapid postnatal weight gain and obesity (Lamb et al., 2010).
This is by some named the Aigh path to obesity, as these infants are adipose at birth
and remain adipose during childhood (Godfrey et al., 2016).

Another programming mechanism assumed to increase the COO risk is related to
maternal smoking during pregnancy. Smoking is thought to cause vasocontraction of
nicotine and hypoxia in the foetus, which can induce in utero growth restrictions
followed by an increased risk of accelerated postnatal weight gain and obesity (Ino,
2010; Oken, Levitan, & Gillman, 2008; Rayfield & Plugge, 2017). Similar growth
patterns are observed in children born from mothers suffering from undernutrition
during pregnancy (Godfrey et al., 2016). This mechanism is a part of the thrifly phenotype
hypothesis, also called the Barker hypothesis, which suggests that these processes
permanently changes infant insulin metabolism and body fat composition which
subsequently increase the subsequent risk of COO (Hales & Barker, 2001). This path

to obesity can also be named the low path, as children are born small due to in utero



growth restriction but gain adiposity at a rapid pace in early childhood years (Godfrey
etal., 2016).

Furthermore, it has been suggested that processes induced by postnatal nutrition can
alter children’s risk of COO. Through the early protein hypothesis, Koletzko and
colleagues (2013; 2005; 2011) propose that a high protein intake during infancy can
increase the risks of both accelerated weight gain in infancy and COO, as a high
protein intake accelerates the secretion of insulin and insulin-like growth factors that
has both short- and long-term effects on child growth and weight gain.

Taken altogether, these early-life programming mechanisms propose that the ecarly
origins of COO risk represent a complex problem area, as several, potentially
coinciding, hypotheses suggest different pathways through which early-life factors can
cause obesity. One common element of these hypotheses is that they somehow involve
accelerated postnatal weight gain, often referred to as rapid infant weight gain in the
literature.



1.3 Rapid infant weight gain and childhood overweight and obesity

Accelerated postnatal weight gain, or rapid infant weight gain (RIWG), as frequently
named in the literature, is most commonly defined as a change in weight-for-age z-
scores (WAZ) of more than 0.67 between two time point during the first two years in
life (Monteiro & Victora, 2005; Ong et al., 2000; Zheng et al., 2017). This change
represents moving up at least one percentile band on a growth chart (Monteiro &
Victora, 2005; Ong et al., 2000; Zheng et al., 2017), and can thus be considered a
clinically meaningful definition. Different cut-offs, measures of weight gain and
conditional weight gain scores have also been applied when studying RIWG (Griffiths,
Smeeth, Hawkins, Cole, & Dezateux, 2009; Monteiro & Victora, 2005), but some
consensus have been established around the use of this earlier presented definition
(Monteiro & Victora, 2005; Ong et al., 2000; Zheng et al., 2017). The prevalence of
RIWG varies across populations and ranged between 12.3% to 54.2% (median:
29.9%) in different populations in a recent systematic review on the topic (Zheng et
al., 2018). This inconsistency in prevalence was observed despite the use of the same
definition, why it can be suggested that variations in population characteristics or in
timing of measurements are of importance for how many infants that are classified
with RIWG 1n a population. As with COO, differences in definitions can challenge

the cross-study comparison of RIWG research.

Accelerated postnatal weight gain or RIWG were primarily presented as a weight gain
trajectory that precede childhood obesity in the previous presentation of
programming mechanisms leading to COO. Instead of solely viewing RIWG as a
marker for a weight gain trajectory leading to later obesity (Brands, Demmelmair, &
Koletzko, 2014), the accelerated weight gain hypothesis proposes that RIWG itself can
initiate physiological processes causing later metabolic abnormalities that facilitate
obesity development (Brands et al., 2014; Singhal & Lucas, 2004; Young, Johnson, &
Krebs, 2012). However, the mechanisms that explain how RIWG would cause COO
still remains unclear (Stettler & Iotova, 2010), but it is suggested that RIWG could
affect insulin-like growth factors in infants with a high postnatal protein intake (Brands
et al., 2014). This links RIWG to COO through the early protein hypothesis. A similar
explanation 1s proposed by Koletzko and colleagues (2012), where a high protein
intake is thought to lead to metabolic and hormonal changes which would increase
weight gain and fat accumulation. Although existing evidence does not enable firm
presentation of exact mechanisms, observational evidence show that RIWG is
associated with more central fat deposition and general fat accumulation (Durmus et
al., 2010; Ong et al., 2009; Stettler, 2007; Zheng et al., 2017).



A large quantity of observational evidence have tested the relationship between
RIWG in the first two years in life and later risk of COO (Monteiro & Victora, 2005;
Ong & Loos, 2006; Weng, Redsell, Swift, Yang, & Glazebrook, 2012; Woo Baidal et
al., 2016; Zheng et al., 2017). This evidence has consistently detected a positive and
strong association between RIWG and an increased risk of overweight and obesity in
childhood, adolescence and adulthood, with the latest meta-analysis reporting a
pooled odds ratio of 3.66 (95% confidence interval [2.59 to 5.17]) (Zheng et al., 2018).
However, little experimental evidence exists on the relationship between RIWG and
later obesity. The lack of experimental evidence might not be surprising, as it would
be impossible to randomly allocate different weight gain rates to infants due to
practical and ethical reasons (Stettler, 2007). However, the early protein hypothesis has
been tested in a randomised controlled trial by randomly allocating infants to receive
formula with high and low protein content (Koletzko, Kries, et al., 2009). Compared
to the high protein formula group, the low protein formula group showed less weight
gain during follow-up at two years of age without detecting any differences in length
(Koletzko, Kries, et al., 2009). At long-term follow-up, higher BMI and increased risk
of obesity at six years of age were observed in the high compared to the low protein
formula group (Weber et al., 2014).

The evidence providing support for the early protein hypothesis highlight that infant
feeding strategies are of great importance for the risk of RIWG. The shortage of
experimental studies makes it difficult to determine whether a causal relationship
between RIWG and COO actually exists and what mechanisms that would explain
how RIWG cause COO. However, Stettler (2007) pinpoints that many of the criteria
for causality in the relationship between RIWG and COO are fulfilled by current
research, including the occurrence of dose-response relationships, temporality,
biological plausibility and experimental reproducibility in animal models. Although
experimental evidence to support a causal relationship is lacking, this suggest that
prevention of RIWG could be a promising strategy for performing early-life obesity

prevention.

Though little is known about the mechanisms linking RIWG to COOQO, considerable
evidence exists on risk factors for RIWG. This knowledge is important for prevention

of RIWG as a strategy for early-life obesity prevention.



1.4 Risk factors for rapid infant weight gain

A range of risk factors for RIWG has been identified. These risk factors are presented
in three different categories in the following sections: 1) Factors related to infant feeding,
2) Cluld and maternal factors, and 3) Soctal, environmental and background factors.

1.4.1  Factors related to infant feeding

Most of the research on risk factors for RIWG have focused on aspects of infant
feeding. Not surprisingly, kigher energy intake at four months of age has been related to
higher rates of rapid weight gain (Ong, 2006). However, this was only observed in
formula- or mixed-fed infants, and not in fully breastfed infants. Breastfeeding have
recurrently been identified as protective against RIWG (de Hoog, van Eijsden,
Stronks, Gemke, & Vrijkotte, 2011; Griffiths et al., 2009), while formula and bottle-feeding
has repeatedly been identified as a risk factor (Karaolis-Danckert et al., 2008;
Mihrshahi, Battistutta, Magarey, & Daniels, 2011). As previously presented,
experimental evidence provide support for the early protein hypothesis suggesting that
formula feeding cause RIWG, as formula holds a higher protein content than
breastmilk (Koletzko, Kries, et al., 2009). However, it has been suggested that bottle-
Jeeding atself rather than formula feeding is the true risk factor for RIWG, as weight
increase was observed regardless of the type of milk fed from the bottle (Li, Magadia,
Fein, & Grummer-Strawn, 2012). The authors explain this by suggesting that bottle-
fed children have poorer abilities to self-regulate their intake. A large infant appetite has
also been identified as a risk factor (Patel et al., 2018; van Jaarsveld, Boniface,
Llewellyn, & Wardle, 2014).

Moreover, certain practices related to formula feeding have also been associated with
an increased risk of RIWG. A systematic review on the topic identifies feeding of high
protein_formula, feeding of formula added with cereals, overfeeding formula and putting infants to bed
with a bottle as risk factors (Appleton et al., 2018). An increased risk of RIWG has also
been observed in children fed on a schedule (Chrestani, Santos, Horta, Dumith, & De
Oliveira Dode, 2013) and in children fed using a large bottle size (Wood et al., 2016).
Finally, early weaning has too been highlighted as a potential risk factor (Baker,
Michaelsen, Rasmussen, & Serensen, 2004; Chrestani et al., 2013; Sloan, Gildea,
Stewart, Sneddon, & Iwaniec, 2008). This was however, not confirmed by Griffiths
and colleagues (2009).



1.4.2  Child and maternal factors

Being first born has been related to an increased risk of RIWG (Baker et al., 2004;
Chrestani et al., 2013; Karaolis-Danckert et al., 2008; Ong et al., 2000). More
nutritious breastmilk or an inadequate intrauterine environment in primiparous
mothers has been suggested as potential mechanisms affecting postnatal weight gain
in these children (Chrestani et al., 2013; Karaolis-Danckert et al., 2008). Having low
gestational age (Karaolis-Danckert et al., 2008) or a lower burthweight has also been
identified as a risk factor by several studies (Baker et al., 2004; Chrestani et al., 2013;
Ong et al., 2000), as children born small are typically more prone to experience catch-

up growth and accelerated postnatal weight gain in infancy (Hokken-Koclega et al.,

1995).

Maternal smoking during pregnancy were previously related to RIWG through the low path
to COO as presented in section 1.2, and several systematic reviews and observational
studies have found support to this relationship (Baker et al., 2004; Chrestani et al.,
2013; Mine et al., 2017; Ong et al., 2000). Apart from this, few studies have focussed
specifically on how maternal and child lifestyle factors are related to RIWG. One
Japanese study considered maternal lifestyle factors and observed that drinking alcohol
prior to pregnancy or having few meals a day during pregnancy increased the risk of RIWG in
their offspring (Oyama, Nakamura, Tsuchiya, & Yamamoto, 2009). Another study on
infants activity level suggest that more time spent in prone position (tummy time) during the
first four months of life reduce the risk of RIWG (Koren, Kahn-D’angelo, Reece, &
Gore, 2019).

1.4.3  Social, environmental and background factors

Little research has been conducted on social and environmental risk factors for
RIWG. Edmunds and colleagues (2014) studied the relationship between timing of
enrolment to The Special Supplemental Nutrition Program for Women, Infants, and Children (W1C),
a federal program that provide healthcare and nutrition support to low income
families with children under five years (United States Department of Agriculture,
2013). Here, a lower risk of RIWG were observed in infants from mothers that
enrolled early during pregnancy compared to infants from mothers who enrolled after
giving birth (Edmunds et al., 2014). The timing of returning to work can also affect
RIWG risk, as a higher risk were observed in infants from mothers that returned to
work within the first 12 weeks after giving birth (Eagleton et al., 2019).

Considerably more resecarch has been conducted on the role of ethnicity and
socioeconomic position on the risk of RIWG. In the case of ethnicity, high risks of
RIWG have been observed in African American (Bichteler & Gershoff, 2018; Taveras,



Gillman, Kleinman, Rich-Edwards, & Rifas-Shiman, 2010) and Hispanic infants
(Taveras et al., 2010), and in infants with migrant background (Reeske et al., 2013) or
infants of minority races in general (Boone-Heinonen, Messer, Andrade, & Takemoto,
2016; de Hoog et al., 2011). The evidence has however been less consistent when it
comes to socioeconomic position (Boone-Heinonen et al., 2016). Wijlaars and
colleagues (2011) found higher risk of RIWG in groups with less favourable
occupational status and in mothers with poorer educational status. Reeske and
colleagues (2013) also observed higher risk of RIWG in groups with lower SEP, but
the risk-relationship were attenuated after adjusting for confounders. In contrast,

Svensson and colleagues (Svensson et al., 2014) did not find any association between
RIWG and family education level.

All things considered, the many risk factors and programming processes with
significance for RIWG risk potentially occurring during pregnancy and in early life
suggest that preventing RIWG from occurring can be a complex task. Some of these
risk factors are modifiable, like maternal smoking during pregnancy or infant feeding
practices, and is thus potentially amenable through interventions. Interventions for
preventin