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Abstract

Background: In high-income countries, children with a lower socio-economic position
(SEP) are more likely to gain excess weight compared with children with a higher SEP.
The extent to which children’s consumption of discretionary food and drinks contributes
to the development of these inequalities over childhood has not been examined.
Methods: The study sample comprised 3190 children from the nationally representative
Longitudinal Study of Australian Children. Linear and logistic regression models were fit-
ted in accordance with the product of coefficients mediation method to determine the
contribution of cumulative consumption of sweet drinks, discretionary hot foods, sa-
voury snacks and sweet snacks from the first year of life, over a period of 10 years, on
the relationship between SEP and children’s body mass index (BMI) z-score at age 10-11
years.

Results: At age 10-11, mean BMI z-score was 0.17 in the highest SEP tertile, 0.33 in the
middle and 0.47 in the lowest tertile. Corresponding values for overweight and obesity
prevalence were 16.6%, 25.7% and 32.7%, respectively. Eleven per cent [95% confidence
interval (Cl) 4.77%, 19.84%] of the observed difference in BMI z-score at age 10-11 years
was mediated by socio-economic differences in consumption of sweet drinks and discre-
tionary hot foods including pies and hot chips throughout childhood.

Conclusions: Findings indicate that consumption of sweet drinks and discretionary hot
food, from the first year of life, is likely to contribute to the development of inequalities in
excess weight among children. Poor dietary intake is a key risk factor for excess weight
gain among children and a reduction in discretionary food and drinks is likely to contrib-
ute to the dual goal of improving overall weight and reducing socio-economic inequal-
ities in weight gain across childhood. To maximally reduce inequalities in weight gain
across childhood, additional determinants must also be identified and targeted.
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Key Messages

throughout childhood.

inequalities in excess weight among Australian children.

* Weight gain among children in Australia follows a socio-economic gradient whereby those with lower socio-
economic position (SEP) have higher BMI z-scores at age 10-11 years compared with children with higher SEP.
* Socio-economic differences in the consumption of discretionary food and drinks emerge at a young age and persist

* Discretionary food and drink consumption from the first year of life appears to contribute to the development of

Introduction

In high-income countries, children from lower socio-eco-
nomic backgrounds are more likely to be overweight or
obese compared with children with greater social and eco-
nomic resources.’ In Australia, 33% of children living in
the most disadvantaged areas are overweight or obese,
compared with 19% of children living in the least disad-
vantaged neighbourhoods.”

Dietary behaviours follow similar socio-economic gra-
dients. Among children and adolescents, higher socio-eco-
nomic position (SEP) is associated with healthier dietary
patterns™* and better diet quality.® In particular, children
with higher SEP are more likely to consume and achieve
recommended intakes of fruit and vegetables.®™"!

Discretionary food and drinks can be defined as food
and drinks containing added fat, sugar and/or salt and are
considered not necessary for a healthy diet.'> Despite rec-

12" they have been

ommendations to limit consumption,
found to contribute up to 40% of Australian children’s
total daily energy intake.>"? Children with lower SEP are
more likely to consume discretionary food and drinks such
as sugar-sweetened beverages (SSBs),®!%!1LI3 14 fryit
juice,” snack foods'" and fast food.'®'s This is concerning
because poor diet quality, including consumption of sweet
drinks and unhealthy snack foods in childhood, is con-
sidered a key risk factor for overweight and obesity.'®™'®
Whilst many aspects of diet are important, given their lack
of nutritional value and high contribution to children’s
daily energy intake, discretionary food and drinks are an
important policy target.

Whilst there is evidence of socio-economic differences
both in children’s weight and diet quality, there has been
no formal examination of the mediating role of discretion-
ary food and beverages in the development of socio-eco-
nomic inequalities in children’s weight from birth.
Identifying the mechanisms by which socio-economic
inequalities in weight gain develop across the life course

can highlight leverage points for intervention that are both
effective and equitable. This is critical, as inequalities in
weight translate into inequalities in health."”

Using data from the Longitudinal Study of Australian
Children (LSAC), this study explored the mediating role of
cumulative discretionary food drink consumption during
childhood (from age 0-1 year, collected every 2 years) on
the development of socio-economic inequalities in weight
gain from birth to age 10-11 years.

Methods

Ethics

The LSAC study protocol was approved by the Australian
Institute of Family Studies Ethics Committee. Written con-
sent was provided for each participant. This analysis was
approved by Deakin University Human Research Ethics
Committee (Reference 2016-161) and Monash University
Human Research Ethics Committee (Project Number
CF14/2574-2014001384).

Study design and sample

LSAC is a nationally representative prospective study fol-
lowing two cohorts of Australian children since 2004*°
(Table 1). Our study comprised participants from the B co-
hort of LSAC into which 5107 participants were recruited.
Our eligible sample included the 3764 children in the B

Table 1. Longitudinal Study of Australian Children (LSAC)
study waves

Year 2004 2006 2008 2010 2012 2014
Study wave 1 2 3 4 5 6

B cohort (age in years) 0-1 2-3 4-5 6-7 8-9 10-11
K cohort (age in years) 4-5 6-7 8-9 10-11 12-13 14-15
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cohort present at Wave 6 (74%). We excluded participants
with missing data for SEP at Wave 1 (nz = 8), BMI z-score
at Wave 6 (n=201), dietary variables of interest at Waves
1,2, 3,4 or 5 (n=337) and relevant confounding variables
(n=28), resulting in a final analytical sample of 3190 par-
ticipants. The proportion of participants with missing data
was less than 10% for variables included in our analysis.
(Further study design details are provided in Supplement
A, available as Supplementary Data at IJE online.)

Data collection

Data were collected via structured interviews conducted by
trained professionals and written questionnaires completed
by the child’s primary caregiver (typically the child’s mother).

Socio-economic position (exposure)

A composite measure of SEP was generated for the LSAC
cohort to provide a continuous relative SEP score. The
score comprised measures of parents’ annual income; years
of education of each parent; and the occupational status of
each parent, accounting for the number of parents in the
home.?" To capture SEP around the time when discretion-
ary food and drinks are first introduced, we used the SEP
score generated at the first wave of data collection to create
deciles of SEP, which were used as a continuous measure
of SEP in our mediation analysis. From the composite SEP
score, we also generated tertiles of SEP, which were used
to describe population characteristics according to higher,
middle and lower SEP.

Anthropometry (outcome)

Trained professionals measured children’s weight to the
nearest 50 grams and height to the nearest 0.1 centimetre.
From this, BMI (kg/m?) was calculated and converted into
continuous age- and sex-specific BMI z-scores.”> Overweight
and obesity were classified according to International
Obesity Taskforce cutoffs.”

Diet (mediators)

In face-to-face interviews, parents were asked about their
child’s consumption of specific food items in the previous
24-hour period. The interviewer asked: ‘In the last 24
hours how often did child have (specified food or drink)’
and response options were ‘not at all’ (0); ‘once’ (1); ‘more
than once’ (2). Questions on consumption of sweet drinks
were asked from Wave 1 (age 0-1 year) onwards and ques-
tions about discretionary foods were asked from Wave 2
(age 2-3 years) onwards. Our analysis examined all avail-
able discretionary food and drink variables that we
grouped into four categories: sweet drinks, discretionary
hot food, savoury snacks and sweet snacks (Table 2).

For our descriptive analysis, participants were identified
as ‘non-consumers’ (answered ‘not at all’) or ‘consumers’
(answered ‘once’ or ‘more than once’) for consumption in
the past 24 hours of any of the food or drink items listed
within each discretionary food and drink category, for
each survey wave. For mediation analyses, these dichotom-
ous responses were summed across each survey wave, for
each discretionary food and drink category, so that each
participant was classified as an overall high consumer
(consumed discretionary food at >2 waves or sweet drinks
at >3 or waves) or low consumer (consumed discretionary
food at <1 wave or sweet drinks at <2 waves) (Table 2).

Covariates

Covariates were identified based on prior evidence of their
influence on the relationships examined in our analyses. At
the first survey wave, parents reported their child’s sex,
weight at birth and age in months. Parents reported their
child’s preference for active or inactive use of free time at
each survey wave from age 2-3 years onwards by respond-
ing to the question: “What does Child usually do when she/
he has a choice about how to spend free time? Usually
chooses inactive pastimes like TV, computer, drawing or
reading; just as likely to choose active as inactive pastimes;
usually chooses active pastimes like bike riding, dancing,
games or sports.” Mother’s age in years was self-reported.
Parents reported whether their child was of Aboriginal or
Torres Strait Islander (ATSI) origin. Mother’s main lan-
guage was determined by the question: ‘Does Mother
speak a language other than English at home?’

Descriptive analysis

Descriptive statistics examined key demographic (Wave 1)
and behavioural characteristics (Waves 1-6) of our analyt-
ical population, according to tertile of SEP (Wave 1).
Logistic regression models were fitted to examine socio-
economic differences in the prevalence of overweight and
obesity at Wave 6 (age 10-11 years), adjusted for child’s
age, sex, birthweight, mother’s age, English as main lan-
guage and ATSI origin.

Longitudinal mediation analysis

To determine the mediating effect of cumulative discretion-
ary food and drink consumption throughout childhood on
the relationship between SEP and BMI z-score at age
10-11 years, we fitted a series of regression models in ac-
cordance with the product of coefficients mediation
method. A mediator must be associated with SEP (a-rela-
tionship) and be associated with BMI z-score at age 10-11
years independently of each other mediator, SEP and
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Table 2. Classification of discretionary food and drink categories for mediation analysis

Discretionary food or drink category Constituents Data waves used Low/high consumer cut-points

Sweet drinks Fruit juice 1,2,3,4,5 <2 waves = low consumer
Soft drink >3 waves = high consumer
Cordial

Discretionary hot food Meat pies 2,3,4,5 <1 wave = low consumer
Hamburgers >2 waves = high consumer
Sausage rolls
Hot dogs
Sausages
Hot chips
French fries

Savoury snacks Potato chips 2,3,4,5 <1 wave = low consumer
Savoury snacks, i.e. Twisties etc. >2 waves = high consumer

Sweet snacks Biscuits 2,3,4,5 <1 waves = low consumer
Doughnuts >2 waves = high consumer
Cake
Pie
Chocolate

potential confounders (b-relationship). The proportion M

mediated (for each individual mediator and for all signifi-

cant mediators combined) was determined by dividing the b

indirect effect by the total effect coefficients. We used a ¢

bootstrap with 5000 replications to obtain 95% confi-

dence intervals (CIs) for all coefficients and mediated pro-

portions. All models were adjusted for Wave 1 covariates X = » Y

including child’s age, sex, birth weight, mother’s age,
English as main language, ATSI origin and child’s prefer-
ence for active or inactive pastimes at Waves 2-5. A heuris-
tic model of the longitudinal mediation analysis is depicted
in Figure 1. (The multiple steps undertaken are outlined in
Supplement B, available as Supplementary Data at IJE

online.)

Sensitivity analysis

We tested whether our analyses were sensitive to non-
response and attrition by applying LSAC sample weights
to our descriptive analyses and regression models.”* We
also tested sensitivity of our exposure and outcome indica-
tors in separate models using mother’s education at Wave
1 and SEP at Wave 6 as exposures and overweight and
obesity at Wave 6 as the outcome.
All analyses were conducted using Stata version 14.%°

Results

Descriptive analysis

Socio-economic patterning was observed for a number of
key characteristics. Weight at birth, birthweight z-score
and maternal age increased with increasing SEP. The

X = socioeconomic position at Wave 1 (age 0-1 years)

¥ = change in BMI z-score at Wave 6 (age 10-11 years)

M = consumption of sweet drinks from Waves 1 to 5 (age 0-1 to 8-9 years)

and discretionary hot food; savoury snacks; sweet snacks from Waves 2 to 5 (age 2-3 to 8-9 years)

Figure 1. Heuristic model for longitudinal mediation analysis.

proportion of ATSI children and child’s BMI z-score at age
10-11 years decreased as SEP increased. The proportion of
families with mothers who spoke a language other than
English was higher among those in the low and high SEP
tertiles (Table 3). The proportion of overweight and obes-
ity was lower for each increase in tertile of SEP at each
study wave (Figure 2). The consumption of sweet drinks,
discretionary hot food and savoury snacks was greater
among children with lower SEP across all study waves
(Figure 3).

Longitudinal mediation analysis

Of the four potential mediating categories of discretionary
food and drinks examined in our study, sweet drinks and
discretionary hot food were associated with both exposure
(SEP) and outcome (BMI z-score at age 10-11 years).
Consumption of sweet drinks from age 0-1 to 8-9 years
mediated 5.9% of the relationship between SEP and BMI
10-11 years,

z-score at age and consumption of
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Table 3. Population characteristics according to tertile of socio-economic position

Lower SEP Middle SEP Higher SEP
n= 808 (25.3%) 1096 (34.4%) 1286 (40.3%)
Baseline
Sex (% male) 49.9% 50.6% 52.9%
Age (months) 8.6 (2.5) 8.6 (2.6) 8.9 (2.5)
Weight at birth (grams) 3387.1 (638) 3413.4 (583.9) 3475.5 (546.7)
Birth weight z-score -0.0S5 (1.1) -0.03 (1.0) 0.07 (1.0)
Maternal age (years) 29.9 (5.8) 31.6 (4.7) 33.2 (4.0)
Aboriginal or Torres Strait Islander 52% 2.3% 0.6%
English as Mother’s main language spoken at home 88.6% 90.1% 88.1%
Wave 6
BMI z-score (age 10-11 years) 0.47 (1.1) 0.33 (1.0) 0.17(0.9)

Figures in table are means and standard deviations or proportions. SEP, socio-economic position; BMI, body mass index.
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Figure 2. Prevalence of overweight and obesity according to tertile of
socioeconomic position (SEP) at each LSAC survey wave.

discretionary hot food between ages 2-3 and 8-9 years
mediated 5.4% of the relationship between SEP and BMI
z-score at age 10-11 years. Collectively, the intake of these
discretionary items across childhood mediated 11.31%
(95% CI 4.77%, 19.84%) of the socio-economic differ-
ences in BMI z-score at age 10-11 years (Table 4).

Sensitivity analysis

The relationships between SEP and all mediators and be-
tween mediators and BMI z-score did not appreciably dif-
fer after applying LSAC sample weights (Supplement C,
available as Supplementary Data at IJE online). Using
mother’s education (Supplement D, available as
Supplementary Data at IJE online) and SEP at Wave 6
(Supplement E, available as Supplementary Data at IJE on-
line) as the exposures and overweight and obesity as the
outcome (Supplement F, available as Supplementary Data
at IJE online), results were not appreciably different to the

primary analysis.

Discussion

This is the first study, to our knowledge, to estimate the
mediating effect of specific discretionary food and drink
items on the development of socio-economic inequalities in
children’s weight. Using a contemporary sample of
Australian children, followed up every 2 years between
birth and age 10-11 years, we found distinct socio-
economic differences in the development of overweight
and obesity, which increased as SEP decreased. Similar
socio-economic differences in the consumption of discre-
tionary food and drinks emerged at a young age and per-
sisted throughout childhood. Childhood consumption of
sweet drinks and discretionary hot food was associated
with a greater gain in BMI z-score from birth to age 10-11
years. Cumulative consumption of sweet drinks from age
0-1 year and discretionary hot food from age 2-3 years
mediated just over 11% (95% CI 4.77%, 19.84%) of the
longitudinal relationship between SEP and BMI z-score
from birth to age 10-11 years.

Our analysis found that SEP was positively associated
with birthweight z-scores, but this association shifted to an
inverse association by age 2-3 years, which remained
throughout childhood. Other research has also identified
this shift in socio-economic patterning from a positive SEP-
weight relationship at birth to an inverse relationship in
later childhood, commonly reported to occur around the
ages of 5-7 years.”*>®

Our findings of socio-economic differences in adiposity
among children are comparable to the observed socio-eco-
nomic differences in weight among children in LSAC’s kin-
dergarten cohort.?” Similar socio-economic inequalities in
children’s weight have been reported in a number of high-
income countries in recent years.”®>’

Consumption of discretionary foods appears to begin at
an early age, with sweet drink consumption evident among
almost half of 0- to 1-year-old children in the lowest tertile
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Figure 3. Consumption (once or more) of discretionary food and drinks in the 24-hours prior to survey. Results presented for each LSAC survey wave
according to tertile of socioeconomic position (SEP).

Table 4. Results from mediation analysis examining the contribution of discretionary food and drink consumption across child-
hood on the development of socio-economic differences in BMI z-score from birth to age 10-11 years

Association between  Association between Mediated effect” Proportion mediated
SEP and mediator mediator and BMI z-score
a® 95% CI b* 95%Cl ab 95% CI Y% 95% CI

Sweet drinks 014 (0.17,-0.11)  0.09 (0.01,0.16)  —0.008 (~0.016,-0.001) 5.94% (0.89%, 12.45%)
Discretionary hot food ~0.12 (-0.15,-0.09)  0.09 (0.01,0.16)  —0.007 (<0.014,-0.001)  5.37% (0.77%, 10.96%)
Savoury snacks -0.15 (-0.18,-0.12)  -0.05  (=0.12,0.03)  0.005 (~0.003,0.013)
Sweet snacks 0.02  (=0.02,0.07) 0.06  (-0.06,0.17)  0.001 (~0.001,0.003)
Sum of significant mediators -0.016 (-0.025,-0.007) 11.31% (4.77%,19.84%)

%a coefficient adjusted for all confounders (child’s age, sex and birth weight, mother’s age, ATSI origin and English as mother’s main language at home and
child’s preference for active or inactive pastimes as reported by parents at each wave from age 2-3 to 8-9 years); b coefficient adjusted for all confounders, the ex-

posure (SEP), and all other mediating variables.
bStandardized ab coefficients.

of SEP in our sample. We identified socio-economic gradi-
ents in the cumulative intake of discretionary food and
drink items including sweet drinks, discretionary hot food
and savoury snacks throughout childhood. Similar socio-
economic patterning in the consumption of sweet drinks
and high-sugar, high-fat foods has been observed among
children in a number of other high-income countries.**
We observed a positive association between childhood
consumption of sweet drinks and BMI z-score at age
10-11 years. This is consistent with international findings
from cross-sectional and longitudinal research indicating
that consumption of sweet drinks, including fruit juice, in
early childhood is associated with excess weight gain.>*=>*
We also observed associations between consumption of

discretionary hot food across childhood and higher BMI

z-score, but found no association between consumption of
sweet and savoury snacks and BMI z-score. The lack of as-
sociation between consumption of sweet snacks and BMI
z-score may be due to the limited variability in consump-
tion, with high prevalence observed among all children.
For savoury snacks, the lack of association with BMI
z-score may be due to differential reporting bias according
to children’s weight status; the relatively crude manner in
which these items were reported, with little detail regard-
ing quantities consumed; or a true lack of effect.

Our findings showed that cumulative consumption of
sweet drinks and discretionary hot foods throughout child-
hood mediates around 11% of the socio-economic differ-
ences in children’s BMI z-score at age 10-11 years. Sweet
drinks and discretionary hot foods were related to both
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children’s weight gain and to inequalities in the develop-
ment of BMI from birth to age 10-11 years. Thus, inter-
ventions that reduce intake of these items may contribute
to the dual outcome of reduced population weight for chil-
dren and reduced inequalities in excess weight gain across
childhood. Whilst sweet snacks was not identified as a me-
diator, it was consumed in high quantities by all children,
regardless of SEP, and should be considered a target in
interventions to improve children’s diets across the socio-
economic gradient. Our analysis also highlights the critical
need to identify and target additional determinants of
inequalities in weight gain across childhood.

Additional determinants that may contribute to the de-
velopment of socio-economic inequalities in children’s
BMI z-scores include perinatal factors, including maternal
weight and diet during pregnancy, commencement and
duration of breastfeeding and complementary feeding;>’
behavioural factors in childhood such as overall diet and
total energy intake, physical activity, sedentary behaviour
and sleep; and more upstream determinants including
neighbourhood environments®® and social and cultural
norms.””*® A reduction in children’s consumption of dis-
cretionary food and drinks is therefore an important target
for preventive health policy alongside complementary ac-
tions to address the range of determinants of socio-eco-
nomic inequalities in children’s weight.

Strengths of this study include six waves of data col-
lected over 10 years, allowing examination of the role of
cumulative discretionary food intake on socio-economic
inequalities in weight gain from birth to age 10-11. Our
study utilized a robust measure of SEP measured at Wave
1, which tracked across study waves with 70% of partici-
pants remaining in the same SEP tertile at Wave 6. Our
study was further strengthened by objectively measured an-
thropometric data.

The study also has a number of limitations to note.
First, whereas the initial study population was representa-
tive of Australian children, non-response across LSAC
waves was higher for children whose parents were low-in-
come earners, of ATSI origin or spoke a language other
than English as the main language at home. However, sen-
sitivity analyses accounting for LSAC non-response yielded
similar results. Second, discretionary food intake was self-
reported. Self-reported dietary data can be imprecise and
susceptible to underreporting.>” The extent of differential
underreporting according to SEP, e.g. due to social desir-
ability bias, is unclear. Third, information for many discre-
tionary food and drink items were not captured and, of
those that were, we had information on frequency of con-
sumption only. Ideally, dietary data would be obtained
using data-collection methods validated for use in chil-
dren*” and provide greater detail on total dietary intake,

including quantities consumed. Fourth, whilst the data
used in our study were the most contemporary data avail-
able for this age group, earlier waves of data were collected
prior to the mounting public awareness of the harms of
SSBs and may not fully reflect current perceptions or con-
sumption of sweet drinks. Finally, the measure of physical
activity in LSAC is relatively crude, reporting children’s
preferences for time spent in active or inactive pastimes.
The differential attrition, self-reported dietary data and
limited dietary detail may mean that the results in this
study are underestimates of the true effect of impact of dis-
cretionary food and drink consumption on the develop-
ment of inequalities in children’s weight. Our findings
demonstrate that intake of discretionary hot foods and
sweet drinks throughout childhood contributes to the de-
velopment of socio-economic differences in childhood
weight gain. These findings may be generalizable across
high-income countries where similar socio-economic gradi-
ents in overweight and obesity are evident. Reducing
inequalities in discretionary food and drink consumption
among children in high-income countries will require a
combination of interventions, which act across the gradient
of socio-economic disadvantage. This will likely include
interventions that change the structural drivers of un-
healthy food and drink intake and a combination of
population level and targeted interventions towards more
socio-economically disadvantaged groups.*"** Evaluation
of interventions and ongoing population health monitoring
will be critical to our understanding of the impacts of
population level and targeted interventions across the
socio-economic gradient. Further research is also required
to improve understanding of the role of other important
modifiable obesity-related risk factors on socio-economic
differences in children’s weight.

Funding

This work was supported by Monash University Research Training
Program Scholarship (to A.C. and E.G.), the National Health and
Medical Research Council, Centre for Research Excellence in
Obesity Policy and Food Systems grant (APP1041020 to A.P.) and a
Health and Medical
Development Fellowship (to A.P.).

National Research  Council Career

Acknowledgements

This article uses data from Growing Up in Australia: The
Longitudinal Study of Australian Children (LSAC). The study is
conducted in partnership between the Department of Social Services
(DSS), the Australian Institute of Family Studies (AIFS) and the
Australian Bureau of Statistics (ABS). The findings and views re-
ported in this paper are those of the authors and should not be
attributed to DSS, AIFS or the ABS.

Conflict of interest: None declared.

Downl oaded from https://academnic.oup.conlfije/article-abstract/47/3/820/4913351
by Deakin University user
on 13 August 2018



International Journal of Epidemiology, 2018, Vol. 47, No. 3

827

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Shrewsbury V, Wardle J. Socioeconomic status and adiposity in
childhood: a systematic review of cross-sectional studies 1990—
20035. Obesity (Silver Spring) 2008;16:275-84.

Australia’s Health 2014. Canberra: Australian Institute of
Health and Welfare, 2014.

Kyttala P, Erkkola M, Lehtinen-Jacks S et al. Finnish Children
Healthy Eating Index (FCHEI) and its associations with family
and child characteristics in pre-school children. Public Health
Nutr2014;17:2519-27.

Cutler GJ, Flood A, Hannan P, Neumark-Sztainer D. Multiple
sociodemographic and socioenvironmental characteristics are
correlated with major patterns of dietary intake in adolescents.
J Am Diet Assoc 2011;111:230-40.

Darmon N, Drewnowski A. Does social class predict diet qual-
ity? Am | Clin Nutr 2008;87:1107-17.

Ahmadi N, Black JL, Velazquez CE, Chapman GE, Veenstra G.
Associations between socio-economic status and school-day diet-
ary intake in a sample of grade 5-8 students in Vancouver,
Canada. Public Health Nutr 2015;18:764-73.

Drewnowski A, Rehm C. Socioeconomic gradient in consump-
tion of whole fruit and 100% fruit juice among US children and
adults. Nuzr ] 2015;14:3.

Finger JD, Varnaccia G, Tylleskar T, Lampert T, Mensink GB.
Dietary behaviour and parental socioeconomic position among
adolescents: the German Health Interview and Examination
Survey for Children and Adolescents 2003-2006 (KiGGS). BMC
Public Health 2015;15:498.

Fismen AS, Smith OR, Torsheim T, Samdal O. A school based
study of time trends in food habits and their relation to socio-
economic status among Norwegian adolescents, 2001-2009. Iz
J Bebav Nutr Phy 2014;11:115.

Niven P, Scully M, Morley B et al. Socio-economic disparities in
Australian adolescents’ eating behaviours. Public Health Nutr
2014517:2753-58.

van Ansem W], Schrijvers CT, Rodenburg G, van de Mheen D.
Maternal educational level and children’s healthy eating behav-
iour: role of the home food environment (cross-sectional results
from the INPACT study). Int | Behav Nutr Phy 2014;11:113.
Australian Dietary Guidelines. Canberra: National Health and
Medical Research Council, 2013.

Clifton PM, Chan L, Moss CL, Miller MD, Cobiac L. Beverage
intake and obesity in Australian children. Nutr Metab (Lond)
2011;8:87.

Hafekost K, Mitrou F, Lawrence D, Zubrick SR. Sugar sweet-
ened beverage consumption by Australian children: implications
for public health strategy. BMC Public Health 2011;11:950.
Morley B, Scully M, Niven P et al. Prevalence and socio-
demographic distribution of eating, physical activity and seden-
tary behaviours among Australian adolescents. Health Promot |
Aust 2012;23:213-18.

Layte R, Bennett A, McCrory C, Kearney J. Social class variation
in the predictors of rapid growth in infancy and obesity at age 3
years. Int | Obes (Lond) 2014;38:82-90.

Monasta L, Batty GD, Cattaneo A et al. Early-life determinants
of overweight and obesity: a review of systematic reviews. Obes
Rev2010;11:695-708.

Downl oaded from https://academnic.oup.conlfije/article-abstract/47/3/820/4913351
by Deakin University user

on 13 August 2018

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Rose CM, Birch LL, Savage JS. Dietary patterns in infancy are
associated with child diet and weight outcomes at 6 years. Int |
Obes (Lond) 2017;41:783-8.

Peeters A, Backholer K. Reducing socioeconomic inequalities in
obesity: the role of population prevention. Lancet Diabetes
Endocrinol 2015;3:838-40.

Soloff C, Lawrence D, Johnstone R. LSAC Technical Paper No.
1 Sample Design. Melbourne: Australian Institute of Family
Studies, 2005.

Blakemore T, Strazdins L, Gibbings J. Measuring family socioe-
conomic position. Australian Social Policy 2009;8:121-68.
Kuczmarski R], Ogden CL, Guo SS et al. 2000 CDC growth
charts for the United States: methods and development. Vital
Health Stat 2002;11:1-190.

Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a
standard definition for child overweight and obesity worldwide:
international survey. BM] 2000;320:1240-43.

Langnase K, Mast M, Danielzik S, Spethmann C, Muller M]J.
Socioeconomic gradients in body weight of German children re-
verse direction between the ages of 2 and 6 years. | Nutr 2003;
133:789-96.

StataCorp. Stata Statistical Software: Release 14. College
Station, TX: StataCorp LP, 2013.

Morgen CS, Andersen PK, Mortensen LH ef al. Socioeconomic
disparities in birth weight and body mass index during infancy
through age 7 years: a study within the Danish National Birth
Cohort. BM] Open 2017;7:¢011781.

Jansen PW, Mensah FK, Nicholson JM, Wake M. Family and
neighbourhood socioeconomic inequalities in childhood trajec-
tories of BMI and overweight: longitudinal study of Australian
children. PLoS One 2013;8:¢69676.

Barriuso L, Miqueleiz E, Albaladejo R, Villanueva R, Santos JM,
Regidor E. Socioeconomic position and childhood-adolescent
weight status in rich countries: a systematic review, 1990-2013.
BMC Pediatr 2015;15:129.

Chung A, Backholer K, Wong E, Palermo C, Keating C, Peeters
A. Trends in child and adolescent obesity prevalence in econom-
ically advanced countries according to socioeconomic position: a
systematic review. Obes Rev 2016;17:276-95.

Cameron AJ, Ball K, Pearson N et al. Socioeconomic variation
in diet and activity-related behaviours of Australian children
and adolescents aged 2-16 vyears. Pediatr Obes 2012;7:
329-42.

Fernandez-Alvira ], Mouratidou T, Bammann K et al. Parental
education and frequency of food consumption in European
children: the IDEFICS study. Public Health Nutr 2013;16:
487-98.

DeBoer MD, Scharf RJ, Demmer RT. Sugar-sweetened bever-
ages and weight gain in 2- to S-year-old children. Pediatrics
2013;132:413-20.

Sanigorski AM, Bell AC, Swinburn BA. Association of key foods
and beverages with obesity in Australian schoolchildren. Public
Health Nutr 2007;10:152-57.

Shefferly A, Scharf R], DeBoer MD. Longitudinal evaluation of
100% fruit juice consumption on BMI status in 2-5-year-old
children. Pediatr Obes 2016;11:221-27.

Cameron AJ, Spence AC, Laws R, Hesketh KD, Lioret S,
Campbell KJ. A the

review of relationship  between



828

International Journal of Epidemiology, 2018, Vol. 47, No. 3

36.

37.

38.

socioeconomic position and the early-life predictors of obesity.
Curr Obes Rep 2015;4:350-62.

Crawford DA, Ball K, Cleland V]J et al. Home and neighbourhood
correlates of BMI among children living in socioeconomically dis-
advantaged neighbourhoods. Br ] Nutr 2012;107:1028-36.

Paes MV, Ong KK, Lakshman R. Factors influencing obesogenic
dietary intake in young children (0—6 years): Systematic review
of qualitative evidence. BMJ Open 2015;5:007396.

Pettigrew S, Jongenelis M, Chapman K, Miller C. Factors influ-
encing the frequency of children’s consumption of soft drinks.
Appetite 2015;91:393-8.

Downl oaded from https://academnic.oup.conlfije/article-abstract/47/3/820/4913351

by Deakin University
on 13 August 2018

user

40.

41.

42.

. Rennie KL, Coward A, Jebb SA. Estimating under-reporting of

energy intake in dietary surveys using an individualised method.
Br ] Nutr2007;97:1169-76.

Livingstone MBE, Robson PJ. Measurement of dietary intake in
children. Proc Nutr Soc 2000;59:279-93.

Backholer K, Spencer E, Gearon E et al. The association between
socio-economic position and diet quality in Australian adults.
Public Health Nutr 2016;3:477-85.

Peeters A, Blake MRC. Socioeconomic inequalities in diet qual-
ity: from identifying the problem to implementing solutions.
Curr Nutr Rep 2016;5:150-9.



	dyy020-TF1
	dyy020-TF2
	dyy020-TF3

