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Abstract

Background and Aims: Most studies measure baseline diet quality exatigiand hence the
impact of longitudinal changes in dietary intakeefation to weight change is not
considered. Therefore, this study aimed to examimether change in diet quality over nine-
years was associated with weight change over tne g&riod in mid-age Australian women.

Methods and Results: Healthy mid-age (45-49 years) women from the Aalstn

Longitudinal study on Women’s Health (ALSWH) welgible a valid total energy intake
(TEI) was reported at baseline=@2,381), determined using Goldberg cut-offs. Diedliy
was measured by the Australian Recommended Foaa $&BFS) using data derived from
a validated food frequency questionnaire. Multiptear regressions were used to evaluate
relationships between change in diet quality anijltien mid-age womemgE1,999).
Women in the highest tertile of ARFS change impdbeieet quality [mean £SD] [7+4
points], while those in the lowest [-9 £5 pointsdamiddle [-1+2 points] tertiles had worse
diet quality at follow-up. Overall, mean weight gavas 2.3+7.2kg over nine years. Those in
the highest tertile of ARFS change gained signifialess weight , compared to the lowest
tertile; p = -1.2 kg [95% CI: -2.31, -0.11; p=0.03] after agtment for changes in

confounders and baseline weight, baseline ARFSi@atenergy intake.

Conclusions. Improving diet quality could be an important st for promoting modest
weight loss angbotentially contribute to preventing weight gain in mid-age women, which is
important for metabolic healttK eywords. Diet quality, weight gain, mid-age women,

longitudinal, cohort
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I ntroduction

Globally the prevalence of obesity has approxinyatiled between 1975 and 2096 This
presents a major public health issue, given obésitgked to an increased risk of all-cause
morbidity and mortality* ®. In 2016, the World Health Organization (WHO) estted that
amongst adults>aged 18 years), 55% of females and 50% of males axarweight or
obese, highlighting a slightly higher prevalenceoamfemales relative to malé¥ In

western countries, mid-age (45-54 years) womemanégh risk of weight gaiff* ®. The
2017-2018 Australian National Health Survey, repothat the prevalence of overweight and
obesity in women increased from 60% at ages 45eB4syto 65% at ages 55-64 years

© Weight gain in mid-age women is associated witinges in dietary intake including
increased energy intake® and alcohol consumptidh ' as well as a reduction in physical
activity ™' *?and change in smoking statfid®. Apart from behavioural factors, weight gain
during this lifestage may be partially attributedhie menopausal transition, with declining
estrogen (estradiol) concentration associated avitincrease in abdominal fat depositith
Obesity in postmenopausal women is associatedantiigher risk for all-cause mortality and

both coronary heart disease and breast cancerlityfta'”.

A substantial body of evidence has shown that naddeveight loss (i.e. 5-10% of initial
body weight) lowers the risk of cardiovascular disg'® *°) Therefore, aiming to prevent
weight gain during the menopausal transition isv@mortant strategy for reducing the burden
of chronic disease as well as risk of morbidity amottality among mid-age women. Diet is a
key modifiable determinant of overweight and oheaitd therefore an area likely to be
important to target for mid-age weight managemklid-age women are known to attempt to
lose weight or try to prevent weight gain, but eatty few women achieve weight
management succe$8. Therefore, developing effective dietary recomnagiths to guide

weight management efforts for this population gratipigh risk of weight gain is needed.

Considerable research has examined the relatiobsiwpeen the intake of single nutrients or
food items and weight stat{fé' 2. However, evaluations should consider an indivislua
whole diet, and not be limited to individual foaalsisolated nutrients. It is likely, whole diets
and dietary patterns may have cumulative effectw@ght status compared with single
nutrients or food item$® 2 Evidence based on dietary patterns can be msily ea
translated into messages that inform dietary imtetions and dietetic practi€®' 2°) Diet
quality indexes or scores can be used as a meafsaverall dietary intake and alignment of
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eating patterns with dietary guidelines, while gisedicting the risk of morbidity and
mortality ?” 2. However, a systematic review=16 studies) indicated that few studies
(25%) have measured diet quality across multiptetpoints and examined the association
between longitudinal changes in diet quality igarel to weight change over tirffé .

Therefore, the current study aimed to evaluate ghamdiet quality, as measured by the
validated Australian Recommended Food Score (ARES) and weight change in mid-age
women over nine-years of follow-up, among those wieoe free of disease and had reported
valid total energy intakes (TEIS) at baseline. Tvaluation is important in regard to
informing dietary recommendations for the prevamd overweight and obesity in mid-age

women.

Methods
Population

The current study analysed data from mid-age worparticipating in the Australian
Longitudinal Study on Women'’s Health (ALSWH) at twoints in time, 2001 and 2018

37 The ALSWH was established in 1996 and recruiteet 0,000 women in three cohorts,
based on age: young women (18-22 years), mid-agadew (45-49 years) and older women
(70-74 years). The overall aim of the ALSWH waskamine the social, psychological and
physical predictors of mental health, well-beingl drealth outcomes of women over time.
The National Health Insurance database (Medicaes) wged as a sampling frame to recruit
women as it is the most up-to-date and completasgafor women and permanent residents
in Australia. Participants were randomly selectednfthe Medicare database. The study was
approved by the University of Newcastle and thevdrsity of Queensland Human Research

Ethics committees.
Participants

Analyses were restricted to data obtained frornticeage cohortr=1,999) who completed
guestionnaires in 2001 and 2010. Women were exdlidbey reported any of the following
chronic conditions at baseline: type 2 diabetegained glucose tolerance, heart disease,
stroke or breast, cervical or bowel cancer. A validl was identified using Schofield
equations to calculate Basal Metabolic Rate (BMB) ¢ach participant, based on age
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(years), self-reported weight (kilograms), with hyBical Activity Level (PAL) of 1.55
applied to calculate individual Estimated Energyéieements (EER). EERs were compared
with individual TEIs derived from the food frequgnquestionnaires (FFQs) and Goldberg
cut-offs (<0.76 and >1.24) for under and over-régrsrwere applied to identify those with
valid TEIs ®®. The TEI (KJ/day) and nutrient intakes were qu@etifrom the Australian
nutrient composition database using the NutriertaOable (NUTTAB)?.

Dietary assessment

Dietary intake was assessed in both Survey 3 (280d)Survey 6 (2010) of the ALSWH
using the Dietary Questionnaire for Epidemiologi8alidies Version 2 (DQESvV2), an FFQ
developed by the Cancer Council of VictoH® which has previously been validated in
Australian womer*". The DQESV2 required the women to report theirscomption of 74
food items and six-alcoholic beverages over thevipus 12 months using a 10-point
frequency scale which ranges from never to 3 orentiones per day. Photographs were used
to represent different serving sizes for vegetabjestatoes and meat casserole dishes,
enabling a portion factor to be calculated thabaated for serving size variability.

Diet quality

The ARFS was used to calculate an overall dietiyuatore. Validation studies have
indicated that higher ARFS scores are associatdd more optimal nutrient intakes and
better self-rated health in mid-age wom€f **. The ARFS was based on the US
Recommended Food Scof® and contains a total of 74 items arranged inteesesub-
scales, with scores ranging from zero up to 74 tpoiRach item scores one point if the
participant meets 100% of the specific food groapves recommendation, and zero if
otherwise. Higher scores reflect dietary patterrenclosely aligned with the Australian
Guide to Healthy Eating recommendatiofi8. The seven sub-scales have various point
allocations and additional points are allocateddptimal types or amounts within the sub-
scales. These include: Vegetables (21 items + it por >4 serves daily = 22 points); Fruit
(13 items + 1 point fop2 serves daily = 14 points); Protein Foods (14 {spinncluding
animal protein (8 animal protein items, 1 pcir2 eggs weekly; 7 items scored 1 point for 1—
4 serves/week of beef, lamb, pork, poultry, fisafeed (3 items); + 6 plant protein items
each item scored 1 point fefl serve weekly = 14 points); Grains (13 items -olhipfor >4
serves per day = 14 points); Dairy (5 items + Inp@r using skim or reduced fat milk + 1

point for >500ml milk per day = 7 points); Fatsgaint for using poly or monounsaturated
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margarine = 1 point); Alcoholic Beverages (1 pdimt beer/wine/spirits up to 4 days per
week + 1 point for 2 or less drinks each occasiad points)®?. Zero points are awarded
when alcohol is not consumellie to the U-shaped association between alcohakenand
health statu$*”. To evaluate nine year change in ARFS, follow-apres were subtracted
from baseline ARFS.

Weight

Weight (kilograms) was self-reported and weight ngea was calculated by subtracting
weight in 2001 from weight in 2010.

Potential confounders

The highest levels of education attained by the wmmvere categorised into school
certificate €11 years schooling), higher school certificate {B2-years schooling),
trade/apprenticeship, undergraduate universityekegnd post-graduate degree. The location
of residence of the women were categorised usimg Abstralian Bureau of Statistics
definitions: urban (with 100,000 or more peopleyat (with 200 t0999 people) and remote
(<200 people). The change in area of residence wagegorised into: women who lived in
urban areas in 2001 and 2010, those who livedral areas in 2001 and 2010, those who
lived in an urban area in 2001 and moved to a rameh by 2010, those who lived in a rural
area in 2001 and moved to an urban area by 201€.chhnges in smoking status were
categorised into: women who reported that they nexeoked in 2001 and 2010, those who
reported smoking only in 2010, those who reportexy twere current smokers in 2001 and
2010, and those who were smokers in 2001 and guikimg by 2010. The changes in
menopause status were categorised into: women \eh® pve-menopausal or were using oral
contraceptive (OCP) in 2001 to being peri-menopausa2010, those who were pre-
menopausal in 2001 to being post-menopausal (gicgirmenopause) in 2010, women who
were peri-menopausal in 2001 and remained peri-pamsal or had begun hormone
replacement therapy (HRT) in 2010, women who wenemenopausal in 2001 and became

post-menopausal in 2010, and those women who vesterpenopausal at baseline.

Physical activity
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Participants self-reported walking, moderate amensious physical activity (PA) frequency
which was used to derive a PA score in metabolioivedents (METS) per minute
(MET.mins) “%. Total MET minutes were calculated and categorised four groups:

nil/sedentary (0 to <40 MET.min/week), low (40 t600 MET.min/week), moderate (600 to
<1200 MET.min/week) and high-{200 MET.min/week}*®. The change in physical activity
from 2001 to 2010 was calculated as MET.min abfetup subtracted from the MET.min at

baseline.
Statistical analyses

All analyses were conducted using STATA 11 (Coll&gation, TX: StataCorp LP 2011). All
changes in data were checked for normality andddarbe normally distributed. Analysis of
variance (ANOVA) was used to compare means of dmicuous variables across tertiles of
ARFS change. Multivariate linear regressions weseduto examine whether change in the
ARFS, classified as tertiles, impacted on weighange from 2001 to 2010. The models
included change in ARFS (grouped as tertiles), hes ihdependent variable and weight
change (in kilograms) as the dependent variable. [dtvest tertile of change in ARFS was
the reference group in the regression models. Teparsite linear regressions were applied: a
crude and a fully adjusted model, the latter ofalihivas adjusted for changes in confounder
variables or for baseline results (i.e. changesdincation, smoking status, area of residence,
menopause status, baseline weight, baseline ARTfe)aseline TEI).

Results

Of the 10,267 women in the mid-age cohort in 2@)289 met the inclusion criteria and had
ARFS and weight data at both 2001 and 2010 (FigureOf these, 2,381 women were
deemed to have a valid TEI at baseline and 1,998emohad complete weight and dietary

data.

No significant differences were found between wométh a valid TEI 6=2,381) and an
invalid TElI (h=3,608) at baseline in terms of age, education, p&mee status, area of
residence and smoking status variables. Howevere tivere significant differences between
the samples in terms of baseline prevalence oftthealeight (BMI 18.5 to 24.9kg/f) or
obesity (BMI:>30), p<0.01. For women with an invalid TEI, baselprevalence of healthy
weight was 34% compared with 50% amongst those avitalid TEI, while baseline obesity

6
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prevalence among women with a valid TEI 16% versas 23% among those with an
invalid TEI.

After the nine year follow-up, women on average eveheavier [mean(standard
deviation(SD)] [2.3 (7.2) kg] and demonstrated akmecline in diet quality of 2(8) ARFS
points (Table 1). There was an 11% increase irpthealence of obesity, with no significant

changes in PA reported during the nine-year follgw-

ARFS change was -9.0(5.0) [range values (-4 to aBt) median = -8] for the lowest (worse
diet quality) tertile, -1.0(2.0) [range values (2-8) and median was -1.] for the middle tertile
and +7.0(4.0) [range values (22 to 3), and medias @& scores] for the highest tertile
(greatest improvement in diet quality), p=<0.01Ea2). Weight change was [+2.6(6.8)],
[+2.2(7.5)] and [+1.5(7.4)] for those in the lowestiddle and highest tertiles of change in
ARFS score, p=0.04 (Table 2).

Table 3 reports the change in ARFS sub-scale s@mess tertiles of nine-year change in
ARFS scores. Across the tertiles of all sub-scdlange scores, there were significant
differences detected between 2001 and 2010, pwaQd01. The greatest increase in sub-
scale scores were reported for vegetables [3(3)tgoifruit [2(3) points] and protein [2(2)
points] for women in the highest tertile of ARFSaolge. For women in the lowest tertile of
change in ARFS, the greatest decreases in subswaies were reported for vegetables [-5(4
points)], fruit [-2(3points)] and grains [-2(2 pts)].

In the fully adjusted models, women in the hightestile (greatest improvement in diet
quality) of ARFS change, gained significantly lessight compared with women in the
lowest tertile (worse diet quality) over nine-yeafsfollow-up; B: -1.2 [95% CI: -2.31, -
0.11], (p=0.03) (Table 4).

Discussion

The current analysis indicates that improvementiahquality are associated with less
weight gain among mid-age Australian women oveina-year period. Those with the
greatest improvement in diet quality (i.e. hightestile of ARFS change), gained less weight
(i.e. -1.2kg over nine years) compared to womensgldet quality worsened (i.e. lowest
tertile of ARFS change) over nine-years of follop-élthough the magnitude of weight gain
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was small in the current study, population attrtne fractions (PAFs) derived from a cohort
of Swedish adultsne33,184) indicated that 22-42% cases of newly diagdaliabetes could
be prevented by population wide weight maintengnted kg/nf) or moderate weight loss
(1.0 to —2.0 kg/rf) “". Furthermore, evidence indicates that for eaahgkiim of weight

gain the risk of developing diabetes increases-Bys5over the proceeding 10 to 20 ye'dts
49)_ While weight gain following weight loss termediglet cycling, is also associated with an
increased risk of developing diabef®s®") The Kangbuk Samsung Health study4,818)
reported that adults who were overweight at baseliho experience high weight cycling
(>1.83kg) over two years had a significantly greater nskleveloping diabetes compared to
those with normal weight at baseline and a lowgreke of weight cycling (<1.18 kg) over
four years (odds ratio 2.27; 95% CI 1.12-4.5%) These studies highlight the importance of
preventing weight gain and of sustaining weighs Ifog promotion of long-term health.

Overall women reported a mean weight gain of 223(Kg and a reduction in diet quality
scores of -2(8) points during this time. We presigd®® identified that baseline diet quality
was not associated with weight gain or loss owelsars of follow-up among 7,155 mid-age
ALSWH women (48 to 56 years). This current analgsiamined the relationship between
change in ARFS and weight gain over a longer follgwperiod (nine-years). This highlights
the importance of evaluating the relationship betwehange in diet quality and patterns of
weight gain, and further that diet quality is noate over time for mid-age women. In
contrast to the current findings, Arabshahi et'&.found no relationship between change in
diet quality, measured by the Dietary Guidelineslela (DGI), and weight change in
Australian women aged 25 to 75 years over 15 yafaialow-up. These conflicting findings
could be due to differences in the characteristicthe study sample, measurement of diet

quality, study design or differences in the adjwestihfor confounders.

Studies worldwide have also reported an inversecesson between change in diet quality
and BMI chang&®, weight chang&” *® or risk of obesity®. In the Framingham Offspring
cohort, women aged 49-56 yeans {847) with higher mean diet quality scores, as neas
by the DQI at two time-points, gained significankiss weight at 3.3 (17.4) |b, compared
with those with lower mean diet quality scores @8.0) Ib over eight years of follow-upy.
Similarly, in the Spanish prospective cohort (SUMNj@ct), adults i=6319) in the highest
guartile of diet quality at baseline, which alignsdh a Mediterranean Diet Pattern (MDP),
had significantly less weight gain compared witbsth in the lower quartile of diet quality at

baseline (p=0.016%%. Boggs et al.®% reported that African American womén=12,27)

8



241 with a healthy weight at baseline (BMI 18.5 to 24)8r°) reported improved diet quality
242  scores, measured using the Alternative Healthyngdtidex (AHEI), and had a lower risk of
243 becoming obese BMt30 kg/nf) over six years. Interestingly, Fung et &" reported that
244  the relationship between improved diet quality doder weight gain was stronger for
245  younger women (aged <55 years) compared with oldenen £55 years) over four year
246  follow-up (p<0.0001). These age-related differenicesveight change could potentially be
247 confounded by weight gain risk related to the mensg transitiof°.

248  Women undergoing the menopausal transition are alevated risk of weight galfi” and
249  are not meeting the national dietary guideliffés The current study found that mid-age
250 Australian women have poor diet quality, with a méemseline ARFS of 35 out 74 (47%).
251  Even women in the highest tertile of change in AR&&re, who reported modest
252  improvements in ARFS score, still gained weightrotrme, which is supported by other
253 Australian studie§® %) Azadbakht et al®® reported that less weight gain over four years
254 in young lranian women aged 18 years 1§=120,877 in association with a higher
255  consumption of vegetables, wholegrains, fruitssrmand yoghurt 0.005) Many of these
256 foods are relatively low in energy and high in &bproviding greater satief/’. Therefore, it
257 is not surprising that higher consumption of théseds contributes to less weight gain.
258  However, ARFS only captures intake of the healtbyds from nutrient-dense core food
259 groups (i.e. vegetables, grains, fruit, dairy atidraatives and meat and alternatives), but
260 does not evaluate portion size, estimate energkénbr the consumption of energy-dense
261 nutrient poor foods. The relationship between ARIFE weight is based on the previous
262 finding that greater consumption of the core, mmifidense foods displaces energy-dense and
263 nutrient-poor food$*¥ and therefore impacts overall energy intake. Desghis, the ARFS
264  sub-scale analysis in the current study showedwoaten who gained the least amount of
265 weight, consumed a greater variety of vegetablest &nd lean protein over time. These
266  study findings suggest that mid-age women needifspaclvice and guidance from health
267  professionals in regards to adopting healthy ediglgaviours to promote better diet quality,
268 including the consumption of a variety of healthyrient-dense foods, for the prevention of

269  prospective weight gain.

270  This was a robust analysis of a prospective costoidy in a representative sample of mid-
271  age Australian women. However, there are some itapbrimitations that need to be
272  acknowledged. Dietary intake, weight, socio-demplgi@a and lifestyle information were

273 self-reported therefore, misreporting can not belued and could be related to other

9
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factors, including socioeconomic status, BMI, pereg weight status and level of physical
activity ®87% However, the DQESV2 has been previously validateSustralian womeri*,
and self-reported weight in the ALSWH cohort shog@od agreement with objective
measurementé’). Furthermore, the study analyses only included ammith a valid TEI to
minimise mis-reporting bias. The determination &l based on the evaluation using the
food list in the DQESv2 and may have not capturéergergy—dense, nutrient-poor foods
although, this is the case for most epidemiologstatlies that utilise FFQs. A strength of the
current analysis is that the ARFS has been validated adapted for use in Australian
populations®® 3% |n addition, the longitudinal study design petedtassessment for change
in diet quality, while adjusting for change in counhders such as smoking, PA and

menopausal status.
Conclusion

Women, who improved their dietary quality, by ireseng the consumption of a variety of
nutrient-dense, core-foods, gained the least weiyletr nine-years, while those with the
greatest reductions in diet quality gained the masight. The current study provides some
support that improving diet quality in women duringd-life that is associated with very

modest weight reductiorkvaluation of whether promoting higher diet quality a strategyor

preventing weight gain and reducing long-term spsb#ity to chronic disease is warranted..
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Longitudinal Study on Women's Health (ALSWH) 2003

Table 1. Characteristics and anthropometric measurement for mid-age women
(n=1999) with valid total energy intake (TEI)

Variable Baseline | Baseline | Follow-up | Follow-up
Mean SD Mean SD

ARFS at baseline 35.0 9.0 32.0 8.0

Change in ARFS over nine-years n/a n/a -2.0 8.0

Weight (kg) 68.5 13.7 72.7 15.7

Change in weight over nine-years (kg) n/a n/a 2.3 2 7

Participant Characteristics

TEI (KJ/d) 8956.5 1414.0 n/a n/a

Age (years) 52.5 15 61.5 15
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PA (Met. minutes) 1012.9 1414.2 1220.3 1539.2

Change PA (exstat) n/a n/a 239.9 1678.6
Participant Characteristics Baseline Percentage | Follow-up Percentage
Underweight (BMI: <18.5) (%) 2.1 2.0

Healthy weight (BMI:>18.5 to <24.9)(%) 50.0 37.0

Overweight (BMI:>24.9 to <29.9) (%) 31.0 34.0

Obese (BMI=>30) (%) 16.0 27.0

Smoking Status 57/30/13 62/29/9
(Non-smoker/ex-smoker/smoker)

Area of Residence 35/60/5 38/57/4
(Urban/rural/remote)

Education 18/32/17/23 15/24/19/41

(No formal/school certificate/trade and
apprentice/university degree and higher)

Marital status 77/6/3/8/3/3 70/6/4/11/6/3
(Married/defacto/separated/divorced/widowed/

single)

Menopause status 27/20/9/19/24/1 37/4/0/0/59

(Surgical menopause/ HRT use/OCP use/Pre-
menopausal/Peri-menopausal/Post-
menopausal)

591 SD, Standard deviation. ARFS, Australian Recommerfaed Score. n/a, Not applicable. BMI, Body Mass ndél,
592 Total energy intake. KJ, Kilojoules. PA, Physicaliaty. Met. minutes, Metabolic equivalents pemurie.Exstat, physical
593 activity summary scor€?. HRT, Hormone replacement therapy. OCP, Oral coaptae pill.

594 Urban (100, 00 or more people), rural (200-999 pEopemote (<200 people).
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Table 2: Social-demogr aphic variables of mid-age women (n=1999) at baseline and follow-up by tertile of changes of the Australian
Recommended Food Score (ARFS)

Baseline (2001)

Follow-up (2010)

Variable Tertilel Tertile2 Tertile3 p-value | Tertilel Tertile2 Tertile3 p-value
(n=778; 39%) (n=557; 28%) (n=664; 33%) ANOVA | (n=778; 39%) (n=557; 28%) (n=664; 33%) ANOVA
Mean SD Mean SD Mean SD Mean | SD Mean SD Mean | SD

ARFS 39.0 7.0 35.0 8.0 30.0 8.0 *<0.01 30.0 70| 4 3 8 37.0 8.0 *<0.01

Change in ARFS n/a n/a n/a n/a n/a n/a n/a 90 0 5.|-1.0 2.0 7.0 4.0 *<0.01

Change in weight (kg) n/a n/a n/a n/a n/a n/a n/a 6 2 | 6.8 2.2 7.5 1.5 7.4 *0.04

Weight (kg) 69.0 13.1 69.1 14.1 67.7 134 0.27 1.67 | 14.2 71.2 15.6 69.0 13.1 *0.02

Energy intake (KJ/d) 8980.3 1406.y 8,896.2 1427.280680 | 1381.0| 0.18 n/a n/a n/a n/a n/a n/a n/a

Age (years) 52.4 1.5 52.5 15 52.5 15 0.61 61.41.5 61.5 1.5 61.5 15 0.53
Tertilel Tertile2 Tertile3 p-value | Tertilel Tertile2 Tertile3 p-value
(n=778; 39%) (n=557; 28%) (n=664; 33%) ANOVA | (n=778; 39%) (n=557; 28%) (n=664; 33%) ANOVA
Per centage Per centage Per centage Per centage Per centage Per centage

BMI: 2/50/34/14 2/50/28/20 2/50/33/14 0.07 1/40/37/22 1/44/31/24 3/44/34/18 1.13

(Underweight/healthy/

overweight/obese) (%)

PAin METs 13/36/22/29 12/35/26/27 17/40/19/24 *<0.01 15/28/22/35 13/24/21/42 16/27/22/35 0.41

(nil/low/moderate/ high)

(%)

Changes in PA (METS) n/a n/a n/a n/a 150.7(1,476.1)343.8 (1,757.4) 368.5(1,440.9) 0.07

Smoking status (never/ | 57/32/11 56/34/10 56/29/15 0.22 62/31/7 61/32/7 64/28/8 0.64

ex-smoker/ current) (%)

Residence (urban/ rural/| 36/52/5 34/61/5 34/62/4 0.90 37/59/4 35/60/5 36/61/3 0.90

remote); proportion (%)

Highest education (nil/ | 28/36/18/18 17/38/18/18 17/34/19/33 *<0.01 10/41/21/28 11/44/25/20 17/48/16/19 *<0.01

school certificate/ trade/

university degree) (%)

ANOVA, Analysis of variance. SD, Standard deviati&iRFS, Australian Recommended Food Score. n/fagiplicable. KJ, Kilojoules. BMI, Body Mass IndéXA,
Physical activity. METs, Metabolic equivalents panute.
Urban (100, 00 or more people), rural (200-999 psopemote (<200 people).
*Statistically significant (p<0.05)
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Table 3: Changein the ARFS subscales (2001-2010) in mid-age women by tertiles

Changes of the ARFStertiles (n=1999)

Variable Tertilel Tertile2 Tertile3 p-value
(n=778; 39%) | (n=557; 28%) | (n=664; 33%) | (ANOVA)
Mean | SD Mean | SD Mean | SD
ARFS (basdline) 39.0 7.0 35.0 8.0 30.0 8.0 <0.001%
Vegetables -5.0 4.0 -1.0 3.0 3.0 3.0 <0.001*
Fruit -2.0 3.0 -0.04 2.0 2.0 3.0 <0.001*
Dairy 0.02 1.0 0.2 1.0 0.5 1.0 <0.001*
Grains -2.0 2.0 -0.5 2.0 0.5 2.0 <0.001*
Protein -0.1 2.0 1.0 2.0 2.0 2.0 <0.001*
Fat -0.10 1.0 -0.07 0.5 0.03 1.0 <0.001%
Alcohol -0.10 | 1.0 -0.07 0.5 0.03 1.0 <0.001*%

ARFS, Australian Recommended Food Score. ANOVA Iysia of variance. SD, Standard deviation.

*Statistically significant (p<0.05)
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616 Table4: Multiplelinear regression modelsto predict nine-year weight changein mid-

617 agewomen (n= 1999)

Predictor: Mode | Tertile "AWeight (kg) | "AWeight (kg) p-value
Diet Quality I ndex (Comparator | p co-efficient | 95% Confidence
Tertilel) Interval
Changein ARFS | ‘Crude |, -0.41 -1.32, 0.49 0.37
(2001-2010)
3 -1.06 -2.01, -0.10 *0.03
1FuIIy 2 -0.33 -1.28, -0.62 0.49
adjusted
3 -1.2 -2.31, -0.11 *0.03
618 ARFS, Australian Recommended Food Score.
619 'Crude model: the dependent variable is nine- yeaght change in kg and independent variable the
620 nine-year change in ARFS score in tertiles. Fulljpated model: same as the crude model plus
621 adjustment for changes in confounder variabledy(d@ing education and smoking status, area of
622 residence, menopause status) and baseline weggdlife ARFS, and total energy intake. The lowest
623 tertile of the ARFS was the reference group inrtiealels.
624 *Statistically significant (p<0.05)
625
626
627
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Baseline (=11,226)

Excluded (h=959)
Reasons:
Cancer (n=352),
CVD and stroke (n=218)
Impaired glucose tolerance (n=69)
Diabetes (n=320)

Eligible at Baseline (=10,267)

Follow-up (n=8,045)

Excluded (=2,056)
Reasons:
Cancer (n=464)
CVD and stroke (n=534)
Impaired glucose tolerance (n=277)
Diabetes (n=781)

Eligible at follow-up (n=5,989)

w Excluded due to invalid TEI (n=3,608)

Valid TEI (n=2,381)

Excluded incomplete diet quality and weight
data (n=382)

Included in the analysis =1,999)

Figure 1. Flow of participants in the Australian Longitudinal Study on Women'’s Health (ALSWH).

CVD, cardiovascular disease TEI, total energy inta&.




Highlights

- In western countries mid-age (45-54 years) women are at a higher risk of weight gain

- Factors that may contribute to weight gain in mid-age women include hormonal changes
associated with menopause transition and changes in eating and exercising behaviours

- Improvements in diet quality are associated with less weight gain in mid-age Australian
women over a nine year period

- Interventions that improve diet quality may be an effective strategy for preventing weight
gain in mid-age women
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