( BioMied Central

BIVIC Public Health The Open Access Publisher

This Provisional PDF corresponds to the article as it appeared upon acceptance. Fully formatted
PDF and full text (HTML) versions will be made available soon.

The mediating role of dietary factors and leisure time physical activity on
socioeconomic inequalities in body mass index among Australian adults

BMC Public Health 2013, 13:1214  doi:10.1186/1471-2458-13-1214

Emma Gearon (Emma.Gearon@bakeridi.edu.au)
Kathryn Backholer (Kathryn.Backholer@bakeridi.edu.au)
Allison Hodge (Allison.Hodge@cancervic.org.au)
Anna Peeters (Anna.Peeters@bakeridi.edu.au)

ISSN 1471-2458
Article type Research article
Submission date 11 June 2013
Acceptance date 12 December 2013
Publication date 21 December 2013

Article URL http://www.biomedcentral.com/1471-2458/13/1214

Like all articles in BMC journals, this peer-reviewed article can be downloaded, printed and
distributed freely for any purposes (see copyright notice below).

Articles in BMC journals are listed in PubMed and archived at PubMed Central.
For information about publishing your research in BMC journals or any BioMed Central journal, go to

http://www.biomedcentral.com/info/authors/

© 2013 Gearon et al.
This is an open access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


mailto:Emma.Gearon@bakeridi.edu.au
mailto:Kathryn.Backholer@bakeridi.edu.au
mailto:Allison.Hodge@cancervic.org.au
mailto:Anna.Peeters@bakeridi.edu.au
http://www.biomedcentral.com/1471-2458/13/1214
http://www.biomedcentral.com/info/authors/
http://creativecommons.org/licenses/by/2.0

The mediating role of dietary factors and leisure
time physical activity on socioeconomic inequalite
In body mass index among Australian adults

Emma Gearoh'
Email: Emma.Gearon@bakeridi.edu.au

Kathryn Backholel'
Email: Kathryn.Backholer@bakeridi.edu.au

Allison Hodgé
Email: Allison.Hodge@cancervic.org.au

Anna Peeters
Corresponding author
Email: Anna.Peeters@bakeridi.edu.au

! Obesity and population health unit, Baker IDI Heart and Diabetes Institute,

Melbourne, Australia

2 Cancer Epidemiology Centre, Cancer Council Victoria, Melbourne, Australia

" Equal contributors.

Abstract

Background

The relationship between socioeconomic position and obesity has badyg ekablished
however, the extent to which specific behavioural factors medigerdlationship is les
clear. This study aimed to ascertain the contribution of spetidtary elements and leisul
time physical activity (LTPA) to variations in obesity wigducation in the baseline (199
1994) Melbourne Collaborative Cohort Study (MCCS).

Methods

18, 489 women and 12, 141 men were included in this cross-sectional analggries o
linear regression models were used in accordance with the profectsfficients method t
examine the mediating role of alcohol, soft drink (regular and degcks (healthy ar
sweet), savoury items (healthy and unhealthy), meeting fngitv@getable guidelines a
LTPA on the relationship between education and body mass index (BMI).

Results

Compared to those with lowest educational attainment, those withighesh educationa
attainment had a 1 kg/ower BMI. Among men and women, 27% and 48%, respecti
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of this disparity was attributable to differences in LTPA aret.dUnhealthy savoury ite



consumption and LTPA contributed most to the mediated effects for and women.
Alcohol and diet soft drink were additionally important mediators for women.

Conclusions

Diet and LTPA are potentially modifiable behavioural risk faxtfor the development of
obesity that contribute substantially to inequalities in BMI. Guadihgs highlight the
importance of specific behaviours which may be useful to the implatien of effective
targeted public policy to reduce socioeconomic inequalities in obesity.
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Background

In developed countries, the prevalence of obesity is sociallgrpatl whereby those from a
lower socioeconomic position (SEP) are more likely to be obegse ttie@r higher SEP
counterparts [1]. These trends are clearer and more consistewbfeen than men [2].
Because obesity is associated with an increased risk of ntgrardi mortality, this is likely
to lead to a further disproportionate burden of ill-health among the most disadvaBiaged [

In order to reduce socioeconomic inequalities in obesity prevalgns@ssential that obesity
prevention interventions and policies are targeted at specifithhéahaviours and
environments that contribute to the observed inequalities. These factorgkely to be

multifactorial and complex [4], however, diet and physical activityo modifiable

behavioural risk factors for the development of obesity, are likdbe timportant. While it is
well established that diet and physical activity are socipdterned [5-8] and influence
energy balance [4,9], the extent to which specific dietary facamd physical activity
mediate the relationship between SEP and obesity remains largely unknown.

Only a small number of studies have examined the mediating rofeodifiable health
behaviours on the relationship between SEP and adiposity. UsingeagBBEP indicators,
combinations of diet and physical activity have been found to explain 25%nfd®7% [11]
of the disparity in obesity prevalence between high and low SEP gemnpsg men, and
18%, 40% [12] and 45% [11] among women. However, these previous studiesaralge
limited by the paucity of dietary variables available, thembility to account for the
mediating role of specific diet or physical activity factfd8,11], or by limitations associated
with their study population [8,12,13].

The aim of the current study was to determine the extemthtoh leisure time physical
activity (LTPA) and a range of specific dietary factors midithe relationship between
education, as a measure of SEP, and body mass index (BMI) amargnchevomen. To do
this we used cross-sectional data from 12,141 men and 18,489 women in tine lsaseey
of the Melbourne Collaborative Cohort Study (MCCS).



Methods

Study design and participants

Data from the baseline survey of the MCCS was used for tbiss csectional analysis.
Subjects were volunteers from Melbourne who were recruited froroctmenunity between
1990 and 1994 using electoral rolls, telephone books, advertisements and cg@mmunit
announcements [12]. To explore a wide range of genetic and ldelstgtors, the study
deliberately oversampled migrants from Southern Europe, who comprigedri@r of the
41,514 individuals recruited into the study.

Data was collected by trained interviewers, and included a qomeatre in the participant’s
preferred language, a food frequency questionnaire (FFQ), anttgdhygasurements. The
guestionnaire asked for information on the participant’s demograpieistyle and medical
history, including smoking and drinking status, LTPA, country of birth ahdaion. The
physical measurements included height and weight.For the curralysian subjects were
excluded if they were Southern European born (n = 9974) due to the stoetaton
between educational attainment and country of birth in the samplen€douEuropean born
participants comprised 84.7% of the lowest education category and 4¥e diighest
education category). Subjects were additionally excluded if thexg wissing data for any
exposure, mediator or outcome variable (n = 82) or had an implausiblyohigw energy
intake (in the top or bottom 1% of the entire cohort [14]) (n = 828),tneguh a final study
sample size of 18,489 women and 12,141 men.

Data collection

Highest educational attainment was the socioeconomic indicator foseithis analysis.
Education was ascertained from the question ‘What is the higgesdt of education you
completed?’ and dichotomised into those who had completed high schoolethightion
group) and those who had not (low education group).

Information on participants usual diet over the previous twelve montbsaydured using a
FFQ developed specifically for the cohort [15] and verified intasample of the population
[15]. For this sub-sample of 800 men and women of similar demograptkgrband to
cohort participants, the validation of the FFQ included 121 food items fiddnfrom
weighed food records. Nine possible frequency options, ranging frawvef or less than
once a month” to “six or more times per day” were available. F@mds included in the
current analysis were converted into a continuous measure of jgnageek. To limit the
number of food elements entered into our regression models, we first created foodrgbups t
represented a broad range of nutritional profiles. These includedhealticks’, ‘healthy
savoury items’, ‘fruit and vegetables’, ‘sweet snacks’ and ‘utimgadavoury items’. Soft
drink, diet soft drink and alcohol were additionally included as sepamiables. The
selection of food items to include in the groups was informed bgcant review on the
socioeconomic patterning of diet [5] and a recent pooled cohort studp®@877 U.S.
women and men investigating the association of changes in diehits and long-term
weight gain [9] (see Table 1 for details of dietary elemehfEPA was derived from three
guestions asking participants how frequently (times per week)whékyed for recreation or
exercise and did vigorous or non-vigorous activities in their leisme in the 6 months prior
to the questionnaire. The physical activity score was then deibye combining the



frequency of the three activity types (where vigorous activitg gi@en double weighting)
and each participant was assigned a physical activity smiveeen 0 and 16 as described

elsewhere [16]. LTPA will be used in reference to the physicavity score throughout this
paper.

Table 1 Composition of variables used for analysis in the MCCSstudy population

Behaviour Components Units
LTPA* Physical activity score (walking, Times/week
Nnon-vigorous, vigorous)
Alcohol g/day
Diet soft drink Times/week
Soft drink Times/week
Healthy snacks Yoghurt 0 = Consume nuts and yoghurt
< 0.5 times/week
Nuts 1 = Consume nuts yoghurt
0.5> times/week
Healthy savoury items Wholemeal bread, rolls, toast Continuous sum of each
Wheat germ variable in times/week
Muesli

Chicken, boiled or steamed
Fish, boiled, steamed or baked
Fruit and vegetables Fruit 0 = Consume fruit < 2 times/d
(meeting guidelines) or veg < 5 times/day
Vegetable (except potato) 1 = Consume frut times/da
andveg>5 times/day

Sweet snacks Cakes and sweet pastries Continuous sum of each
Confectionary variable in times/week
Chocolate
Sweet biscuits
Unhealthy savoury items White bread Continuous sum of each
Pies and savoury pastries variable in times/week
Dim-sims and spring rolls
Pizza

Corn and potato chips
Roast or fried chicken
Roast or fried potatoes
Sausages or frankfurters
Salami or continental sausages
Manufactured luncheon meats
Corned beef
* Leisure time physical activity (times/week)

" This study utilises a sample of 30,630 participants from the hasskmple of the

Melbourne Collaborative Cohort Study (MCCS) which was conducted ibddate between
1990 and 1994




Participants were asked if they were never smokers, formatessor current smokers. Self
reported history of angina, stroke, heart attack, cancer and diabetes waslatsedcol

Trained interviewers measured height (with a wall-mounted statkojmam) and weight
(with a digital scale; kg). BMI was calculated as weighkilograms divided by height in
metres squared (kgfnand was used as a continuous measure.

Statistical analyses

Descriptive statistics

Descriptive statistics were used to compare baseline chasticseacross sex specific SEP
groups and are presented as mean and standard deviation (sd) foryndistréduted data or
median and inter-quartile range (first quartile, third quart@®,@s)) for non-normally
distributed variables.

Mediation analysis

To determine the mediating role of the dietary variables andAL®® the relationship
between education and BMI we used a series of linear regresstglsnin accordance with
the product of coefficients mediation method [17]. Education wasass#ue exposure, BMI
as the outcome and the diet groups and LTPA were used as medidtoreodals were
adjusted for age and smoking status, and given the known sex differencie
socioeconomic distribution of BMI and obesity [18], all analyses tnaifsied by sex. The
mediation method involved several steps as follows [19]: 1) the rigltionship between
education and BMI was determined doefficient); 2) the independent relationship between
education and each mediator was determined in separate regrasdiels & coefficient); 3)

the relationship between each mediator and BMI, adjusted forhal otediators and the
exposure (education), were determined in a single regression modetegi@ssion model
yielded both the relationship between each mediator and BMtogéfficient) and the
relationship between education and BMI after controlling for altliateng variables d
coefficient); 4) for each mediator that was significanthatesl to both education and BMI,
the product of tha andb coefficients was derived to obtain the independent mediating effect
of each mediator on the relationship between education and BMI. Thefsalhindirect
effects (sum of ab for all individual mediators) yielded the twotdirect effect through all
mediators; 5) the proportion mediated (for each individual mediatorfandll mediators
combined) was determined by dividing the indirect effect (ab icosit) by the total effect

(c coefficient).

All regressions were performed using a bootstrapping procedure5@0th replications, to
obtain all coefficients and 95% confidence intervals. Signifieanche analyses was set at
the 5% level.

Stata version 11 was used to perform all analyses (Stata CarpCalRege Station, TX,
USA).



Sensitivity analysis

We performed a number of sensitivity analyses to test the robsisthesr results. We tested
the effect of 1) additionally adjusting for chronic disease anthng females adjusting for
parity; 2) redefining SEP such that the high education group includgdtttose who had
completed tertiary education; 3) effect modification by smokstatus by limiting the
primary analysis to the population of never smokers.

Ethics

The MCCS study protocol was approved by the Cancer Council Viddtianan Research
Ethics Committee and subjects gave written consent to pat&dip@]. Ethics approval for
the current study was obtained from Alfred Hospital Ethics CoteajiAlfred ethics project
number 55/12.

Results

Baseline characteristics

Participants with a lower educational attainment were genevaléy and were more likely to
be current smokers, to have chronic disease (with the excepttamaér for women) and to
have a higher BMI than those with a higher educational attainntesge tpatterns were
similar for men and women (Table 2).

Table 2Baseline characteristics of the MCCSstudy population by education and sex

LOW EDUCATION HIGH EDUCATION
mean(sd)/median(Q,Q3)/%  mean(sd)/median(Q,Qz)/%

Men Women Men Women
n (% of total) 4,671 (15%) 10,109 (33%) 7,470 (24%) 8,380 (27%)
Body mass index (BMI) 27.3 (3.8) 26.5 (4.8) 26.3 (3.4) 25.3 (4.4)
Obese (%) 20.4% 19.6% 12.2% 13.1%
Age 57.4 (8.7) 56.8 (8.5) 54.1 (9.1) 52.9 (8.7)
Heart attack, stroke and/or angina (%) 11.8% 5.3% 7.6% 2.7%
Cancer (%) 10.5% 9.4% 7.9% 9.7%
Diabetes (%) 3.7% 2.4% 2.3% 1.4%
Current smokers (%) 14.9% 10.9% 9.2% 7.9%
Fruit and vegetables (%) 16.2% 33.3% 23.9% 42.2%
Healthy snacks (%) 56.2% 73.5% 73.% 86.2%
LTPA* 4 (1.5, 5.5) 4 (1.5, 5.5) 4 (1.5, 8) 4(1.5,7)
Alcohol (g/day) 10.4 (0.8,27.8) 0.9(0,8.6) 12.9(2.3,28.54.5(0, 15.1)
Healthy savoury items* 6 (1, 14) 7.5 (3, 17.5) 8(3.5,17.5) 9.5(5,18.5)
Sweet snacks* 6.5 (2, 13) 6(2,12) 6 (2.5, 12) 5.5(2, 10.5)
Unhealthy savoury* 10.5 (6, 20) 7 (3.5, 12.5) 9 (5, 14) 5.5 (3, 10)

* (proportion meeting guidelines, consuming fruits and>5 vegetables per day)

$ (proportion consuming nuts or yoghirf.5 times/week)

* Leisure time physical activity (times/week); sd standardiat®n; Q,Qs (first quartile,
third quatrtile)



" This study utilises a sample of 30,630 participants from the hasshmple of the
Melbourne Collaborative Cohort Study (MCCS) which was conducted ibddete between
1990 and 1994

Those with a lower educational attainment appeared less likedggage in high levels of
LTPA or meet fruit and vegetable guidelines, and likely to comsl@ss alcohol and healthy
savoury items and to consume more unhealthy savoury items. Thesapattre similar for
both sexes. Consumption of diet soft drink and soft drink within this piguiaas too low
to compare the median intake. Over 70% of the population reportddndridiet soft drink
less than once per month, and around half reported drinking soft drink leserte per
month.

Mediation results

Therelationship between education and BMI (c coefficient)

We observed a negative relationship between educational attainmentvaraim®ng men
and women. Men with a lower education were found to have a BMI tlsabwaverage 0.89
kg/m? (95% ClI, 0.75 - 1.03) higher compared to those with a higher educagivaiament.
Among women the mean difference in BMI was 1.01 Kg@8% C1 0.88 - 1.14).

Therelationship between education and each mediator (a coefficient)

Among men, LTPA, the consumption of healthy snacks, the consumption dfyhealoury
food items and meeting fruit and vegetables guidelines occurred fregueently in those
who had higher educational attainment. Conversely, the consumption of didtiskf soft
drink, sweet snacks and unhealthy savoury food items occurred morenttgguehose of a
lower educational attainment. Alcohol consumption frequency was not icamtiy
associated with educational attainment among men in this studg$imamong women,
although the magnitudes differed, the same patterns of associatioreducation were
observed for LTPA and dietary behaviours, with the exception othalcoonsumption,
which was more common among women with higher educational attainseentglumn one
of Table 3)



Table 3The mediating role of diet and physical activity on the relationship betweeSEP and BMI using the product of coefficients
mediation method in the MCCS study population

Association between education Association between mediator Mediated effect Proportion mediated
and mediator and BMIt
a 95% ClI b 95% ClI ab 95% ClI %
LTPA? M 0.69 (0.55, 0.83) -0.10 (-0.12, -0.09) -0.07 (-0.09, -0.05) 8%
w 0.70 (0.59, 0.80) -0.15 (-0.17,-0.13) -0.10 (-0.12, -0.09) 10%
Alcohol M 0.35 (-0.58, 1.31) 0.00 (0.00, 0.01)
w 3.50 (3.11, 3.89) -0.03 (-0.03, -0.02) -0.10 (-0.13, -0.08) 10%
Diet soft drink M -0.23 (-0.37, -0.09) 0.16 (0.13,0.18) -0.04 (-0.06, -0.01) 4%
w -0.41 (-0.52, -0.30) 0.20 (0.18, 0.23) -0.08 (-0.11, -0.06) 8%
Soft drink M -0.68 (-0.84, -0.52) 0.06 (0.04, 0.08) -0.04 (-0.06, -0.03) 5%
w -0.33 (-0.42, -0.25) 0.05 (0.02, 0.08) -0.02 (-0.03, -0.01) 2%
Healthy snacks M 0.14 (0.13, 0.16) -0.01 (-0.15, 0.13)
w 0.11 (0.10, 0.12) -0.27 (-0.46, -0.09) -0.03 (-0.05, -0.01) 3%
Healthy savoury M 1.90 (1.54, 2.25) -0.02 (-0.03, -0.01) -0.04 (-0.06, -0.03) 4%
w 2.42 (2.14, 2.71) -0.01 (-0.02, 0.00) -0.03 (-0.05, -0.01) 3%
Fruit and Vegetables M 0.07 (0.06, 0.09) -0.12 (-0.27, 0.03)
w 0.09 (0.07, 0.10) 0.12 (-0.02, 0.25)
Sweet snacks M -0.68 (-1.08, -0.29) -0.03 (-0.03, -0.02) 0.02 (0.01, 0.03) -2%
w -1.16 (-1.46, -0.86) -0.01 (-0.02, 0.00) 0.01 (0.00, 0.02) -1%
Unhealthy savoury M -2.66 (-3.04, -2.27) 0.03 (0.02, 0.04) -0.07 (-0.10, -0.05) 8%
w -2.26 (-2.5,-2.02) 0.06 (0.05, 0.07) -0.14 (-0.16, -0.11) 13%
Total mediated effect M -0.24 (-0.29, -0.20) 27%
W -0.49 (—0.54, -0.44) 48%

Note The total mediated effect and proportion mediated was caddutatly for those variables which were significantly relatedducation (a) or BMI (b).
Boldface is used to denote significant relationships. * Lowest eduehtttainment is the reference category

T Where zero consumption or not meeting guidelines is the reference category

# Leisure time physical activity (times/week)

" This study utilises a sample of 30,630 participants from thelibassample of the Melbourne Collaborative Cohort Study (MCGfhwvas conducted in
Melbourne between 1990 and 1994



The relationship between each mediator and BMI (b coefficient)

Among men, LTPA, the consumption of healthy savoury food items anatiseimption of

sweet snacks were associated with having a lower BMI, wileconsumption of diet soft
drink, soft drink and unhealthy savoury food items were associatédhaiting a higher
BMI. There was a suggestion of a positive association between alcohsliimption and
BMI among men, while healthy snacks and meeting fruit andtablgeguidelines were not
associated with BMI for men in this study.

Among women, similar patterns of association, but with differentnmades, were observed
for LTPA and dietary behaviours, with the exception of healthy snacks alcohol
consumption, which were associated with having a lower BMI (see column two ef3)abl

The mediating role of diet and LTPA on the relationship between education and
BMI (ab coefficient)

LTPA and all dietary variables included in this analysis acaslfdr 0.24 kg/rh(27%) and
0.49 kg/nf (48%) of the difference in BMI observed between the two educatimupsgrfor
men and women, respectively.

The contributions of individual mediators are shown in Table 3. Meetinigaind vegetable
guidelines was the only dietary variable not associated with smeioenic inequalities in
BMI for men or women and the consumption of sweet snacks was ilweetated to
socioeconomic inequalities in BMI, accounting for (-2%) and (—186nen and women,
respectively.

Sensitivity analyses

Chronic disease, parity, altered education split and never smokers

No substantial changes to the overall mediated effect weerv@aswhen the analysis was
adjusted for chronic disease, nor for parity, nor for when the higtea&do category of SEP
was defined as completion of tertiary education (results not shaamnfor when the analysis
was conducted in the never smoking population, comprising 5559 men and 11915 women.

In light of the finding that sweet snacks had a positive miediagffect, two further
sensitivity analyses were performed.

Firstly, the effect of removing all sweet snacks from thtaltmediated effect (though they
remained as confounders in the calculations for other variableskexysred. The total
mediating role of diet and LTPA in this scenario was 0.26 kd@8%) and 0.50 kg/fn
(49%) in men and women, respectively.

Additionally, based on evidence that specific sweet foods can diffdreir relationship to
socioeconomic status and BMI [5,9], the variables cake and swéeepaasnd sweet biscuits
were removed from the sweet snacks group, allowing us to obseevendependent
mediating role of chocolate and confectionary. In this scenaricetssmacks (chocolate and
confectionary only) were no longer significantly related to SEPmen (0.07 95%CI



(-0.23,0.15)), and were no longer significantly related to BMI in won@00( 95%CI
(-0.01,0.01)). However, the total mediated effect did not change substantially rseithe

Discussion

Using a cross-sectional analysis of 12,141 men and 18,489 women, weneXatine
association between educational attainment and BMI, and the exteictothis association
was mediated by LTPA and a range of dietary factors. Wenadas@n inverse association
between educational attainment and BMI, whereby those with a kdueational attainment
had a BMI approximately 1 kgArhigher than those with a higher educational attainment.
Differences in diet and LTPA between education levels aceduior 27% and 48% of the
socioeconomic disparity in BMI for men and women, respectively. @icpiar importance
for both sexes were lower levels of LTPA and a higher consumptiomlggalthy savoury
foods among those with a lower educational attainment. A higher consarnoptlcohol and
a lower consumption of diet soft drink among women with a higher edacatere also
important mediators.

The magnitudes of the total mediated effects for men and woraesinaitar to other existing
studies examining the mediating role of health behaviours in tagorethip between SEP
and a measure of adiposity. Similar to our study, Kavaeagh [11] investigated the role of
health behaviours (total energy and alcohol intake, LTPA and T¥)tima cross-sectional
Australian cohort. In this study, the sum of all health behaviowpai®ed 27% and 45% of
the observed educational inequalities in waist circumferermre nien and women,
respectively. In addition, a smaller study of women [12] found dietdifgrences (a higher
consumption of protein, carbohydrate and sucrose and a lower consumption of alcohol among
those of the lowest SEP) were responsible for 40% of the relagorizetween the
Hollingshead Index of social position and BMI. Total fibre, carbohgd@nd sucrose
consumption were the most important dietary mediators in the gt@fyFurther, a study by
Molarius et al, [10] found that a greater frequency of heavy alcohol use andhtaege
behaviour (TV watching time) among men of the lowest education goquipireed 22% of
the association between education and a continuous measure of BMIleDbspitifferent
behaviours used, the overall magnitude explained was similar to our results.

Conversely, in the same study, a greater frequency of sedéntaryheavy alcohol use and
regimented attitudes towards dietary fats among women of a Bl explained only 12%
of the association between education and BMI [10]. Further, a studythsir@ntario Food
Survey [13] found health behaviours (fruit and vegetable intake and LTPw&) wnable to
account for a significant portion of the difference in BMI betwbkigh and low education or
income groups [13]. The discrepancy between these two studies ands dikedyi to be
attributable to the differences in the definition and type of hdshaviours investigated as
well as the nature of the study populations.

Our finding that sweet snacks were inversely related to th@esmmomic inequalities in
BMI was surprising, but may serve to reinforce the suggestionadaWarian & Darmon
[5,9] that the types of sweet food consumed vary considerably acrdst stoata, have
specific relationships with body weight and hence contribute unigeelsotioeconomic
inequalities in BMI. Our results indicate that in future anaysaveet foods should be
combined with caution.



Our study has a number of strengths. These include a largeessizgobnd thus the power to
stratify by both SEP and sex, as well as measured heighweigtit and an extensive and
validated FFQ [21,22]. Hence, we have been able to investigate ¢hefralwide spectrum
of dietary factors and identify nuances in the sex-speciBtadi factors that mediate the
observed socioeconomic inequalities in BMI. For example, to decrsageeconomic
inequalities in obesity, focus should perhaps be directed at promotirgprisemption of
healthy savoury foods in place of unhealthy savoury foods, with desis on meeting fruit
and vegetable guidelines.

However, while our investigation of dietary measures was more etwapsive than previous
studies, we do not explain substantially more of the socioeconomic iiegua BMI. This
raises the question of whether we require a better mea$utetoto fully elucidate its
mediating role, or further identification and investigation of thle of other factors driving
susceptibility to weight gain among those of a lower SEP.

The remaining inequalities in BMI between high and low educatigmalps, after
accounting for confounders and a wide range of dietary factors @aRé,Lmay be partly
explained by factors that we have not taken into account in our. Stbége may include
further individual level behaviours, such as a higher prevalencéiofysiuring leisure time
[8], particularly among women [10], other reproductive factors [12], pssacial stress [12],
early life factors [23], self control [24], time perspective [28lkep duration and quitting
smoking within the previous four years [9], as well as a rangawafonmental factors, none
of which were able to be investigated in our study. In addition,niherént bias associated
with self-reported variables may hinder our ability to evatirely elucidate the mediating
role of the health behaviours. In this study we do not attempt tmacéor upstream social
determinants of health. To ultimately reduce socioeconomic inegsaliti obesity, it is
important that any public policy which intends to improve individual behaiahi@ices is
implemented alongside policy which intends to resolve fundamentall sotd economic
barriers to optimal health.

The primary limitation of our study is our use of cross-sectisnaley data, limiting our
ability to draw causal inferences for the relationships exam[@8]. We found that the
consumption of diet soft drink was associated with a higher BMI anttwthere is some
support for this in the literature [26], this likely to be due to stuigin of soft drink with
diet alternatives among those with an already high BMI [9]. Wheesasg this relationship
longitudinally diet soft drink is generally associated with ghiloss over time [9,27].
However, due to the contemporary and emerging mediation methods utifisedha
difficulty in obtaining large data sets with measured heggtat weight and a rich source of
diet and physical activity information, we believe it was appate to first explore these
guestions with the cross-sectional data we had available. Althowghsiencouraging that
our overall mediation results were robust in sensitivity analysesll however be essential
that they are confirmed in prospective analyses in the future.

We are also limited by the single measure of SEP usedsrstindy and it is possible that
other indicators of SEP may yield different results, as difteneeasures of SEP have been
differentially associated with BMI and health behaviourss Important that mediators of the
relationship between other measures of SEP and BMI are exan2ijexs [well as a more
detailed analysis of the role of highest educational attainmenhdguimitations include our
use of self-reported health behaviours, which may introduce a-slesiabbility bias, the low
levels of consumption of diet soft drink and soft drink within the study ptpaoland the



voluntary nature of the MCCS study population, which may limit threegdisability of our

results to the general population. In particular the greater pageemf women and our
exclusion of Southern European born participants demonstrates thedalatire of our
population However, there is no reason to believe the internal relationshipedre SEP,

health behaviours and BMI are unique to the MCCS study participashthey are likely to

be generalisable to a broader population. The most likely repercussieaciofof these
limitations is that we will have underestimated the effettd®t and LTPA on the
relationship between education and BMI.

Conclusions

Our results suggest that the lower frequency and intensity ofAL&Rd the higher
consumption of unhealthy savoury foods among those of a lowest educattiaimmhent are
likely to be important contributors to the socioeconomic disparitiesrnadxsan BMI in
Australian men and women. Among women of a lower SEP, a highersalietdrink
consumption and lower alcohol consumption are also important. It is hataetfective and
targeted public policy be implemented to support individuals in choosorg tmealthful
behaviours to ultimately reduce the socioeconomic inequalities intybdgalthy choices
should be the easy choices for all individuals across socioeconamia. dlence, it is
important that future research examine the role of health behsyjaferably objectively
measured, in driving the socioeconomic inequalities in BMI using atlatigal study, and
include other possible drivers, such as sedentary time, to deteravisal ecnediators of this
relationship. This further research would facilitate the developmikeffective and targeted
public policy to support individuals to choose more healthful behaviours amdatdty
reduce the socioeconomic inequalities in obesity.
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