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ABSTRACT

Objective: To assess dietary intake of pregnant women agiesAustralian Dietary
Guidelines with respect to the Five Food Group meo@ndations, and determine predictors
of adherence to the recommendations.

Design: Cross-sectional web-based survey. Data were selysing descriptive statistics
and logistic regression.

Setting: Pregnant women living in Australia. A nationairggde was recruited using an online
panel provider and a South Australian sample wasited through the antenatal clinic of a
large public maternity hospital.

Subjects: A total of 857 pregnant women.

Results: Fifty-six percent, 29% and less than 10% of wommast the recommendations for
the fruit, dairy and other core food groups, resipety. None of the women met the
recommendations for all Five Food Groups. Women whee born overseas and who were
less physically active pre-pregnancy were lessyliteadhere to the fruit and dairy
recommendations. Women who smoked during pregnaveng overweight pre-pregnancy,
and had lower household incomes were also ledy li@ganeet the fruit recommendations;
and women living in metropolitan areas were ldsslyito meet the vegetable

recommendations. Sixty-one percent believed thetrdlring this pregnancy was healthy.

Conclusions: The majority of pregnant women in Australia péveeheir diets to be healthy,
yet they do not consume the recommended dailyrsgsvrom the Five Food Groups.
Intervention strategies are warranted, particuldrbse that increase women'’s ability to
evaluate their diet and also encourage positivieadiehanges. These strategies may increase

adoption of dietary guidelines, and optimise pregyaand other long-term health outcomes.

Keywords. Pregnancy, dietary guidelines, food group recontagans, diet change,

Australia.
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Introduction

Nutrition in early life, from preconception throughlactation, can influence the growth,
development and long-term health of chiIdPénMany studies have examined nutrient
intakes during pregnancy in association with preggaor birth outcomes or have assessed
adherence to nutrient recommendatin& While these studies are useful for identifying th
importance and deficiencies of key nutrients, ssdocusing on food intake and dietary
patterns of pregnant women often have more pra@pgalications in terms of conveying the
dietary changes required to improve nutritionalustaGiven that individuals generally
purchase and consurfeods notnutrients dietary recommendations that focus on intake of
foods and food groups are considered more praeiwhkasy to follow for women than

recommendations focusing on nutrients.

Healthy dietary patterns during pregnancy have lassnciated with reduced risk of adverse
pregnancy and birth outcom@s’. It is therefore concerning that suboptimal digtaality
has been consistently reported during pregnantigctimg poor adherence with dietary
guidelines® . Moreover, studies from Australia and other depetbcountries including
New Zealand, the UK, the USA and Canada have demsig shown poor adherence to the
food group recommendations during pregndfics).

To help women achieve a nutritionally adequate diiging pregnancy, most countries have
dietary guidelines that recommend the number dy d&irvings that should be consumed
from each of the core food groups namely, grai$oeegetables, fruit, dairy/alternatives
and meat/alternativés® **) The Australian Dietary Guidelines (ADG) were neity updated,
in February 2013, with changes made to the recordegenumber of servings from some of
the ‘Five Food Groups’ in pregnan€y. To date, no Australian studies have reported
pregnant women’s adherence to the current recomatiend for the Five Food Groups. The
most recent Australian data regarding compliandhk dietary guidelines during pregnancy
was collected in 2008, prior to the introductiortted current dietary guidelin€s). However,
that study assessed maternal dietary intake oequrévious 12 months not exclusively
during pregnancy, with mean postnatal age beingl348months at assessment; and
compared daily food group servings with the minimaimount recommended for women
aged 19-60 years, not pregnant worftenAs the dietary requirements of many nutrients
including folate, iodine and iron increase durimggnancy, women often need to make

dietary changes to meet their increased requiresnent
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Additionally, to the best of our knowledge, no poasly published nationwide studies have
examined whether pregnant women in Australia madiaiy changes or studied their
reasons for not making dietary changes. Furthezntbere are no known studies which
examine women’s perceptions regarding their dieg@aality during pregnancy. This study
provides a better understanding of women’s digb@tyaviour in pregnancy. The aims of the
study were to: 1) assess adherence to the curi2@isAvith respect to the Five Food Group

recommendations for pregnancy, and 2) determingigices of adherence.
Methods

Sample and study design

The questions used to address the aims of thentyraper were part of a large web-based
cross-sectional survey designed to assess théionknowledge, attitudes and practices of
pregnant women. The survey was administered tactorts of pregnant women. A national
cohort of Australian pregnant women was recruitgidgia reputable online consumer panel

provider (Pureprofilewww.pureprofile.com/au A South Australian (SA) cohort of pregnant

women was recruited by a member of the study tgggmoaching women attending routine
antenatal appointments at a tertiary public matghwospital (the Women’s and Children’s
Hospital in Adelaide, SA). Word-of-mouth and styshsters displayed around the Women'’s
and Children’s Hospital, were also used to re¢h@tSA cohort. Both cohorts were included
to determine whether responses from pregnant waseznited via an online panel provider
differ to those of the general population of pregn@aomen attending antenatal care at a
public hospital. Eligibility criteria were: currdgtpregnant; able to understand English; aged
18-49 years; and not working in the nutrition indysin market research or in nutrition-
related health research. All participants receeshique URL (web-address) to the survey.
Estimated completion time for the overall surveys\8&-45 minutes depending on responses
provided, and no time limit was set for survey céetipn. A reminder email was sent to
women in the SA cohort who did not complete thevsymwithin two weeks of receiving the
URL. All data were collected between June and Ndy&am2013.

Information about the study was provided and cons@s obtained from all participants
before completing the survey questionnaire. Ethggsroval for the study was obtained from
the University of Adelaide Human Research Ethicen@ittee, and the Women’s and
Children’s Health Network Human Research Ethics @ittee.
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Data collection

The overall survey included questions regardingitnah knowledge and information
sources, dietary practices and perceptions, uaadpreferences for dietary supplements,
attitudes and practice regarding gestational weggit, and socio-demographic and
pregnancy-related characteristics. The conterti®ttirvey was informed by findings from
individual interviews and focus group discussiornthwomen who were pregnant or who
were less than 12 months postpartum and breastééminfant*®; the ADGs and nutrition
recommendations for pregnan¢y 1'% and a review of the literature regarding factors
influencing dietary intake during pregnancy andstios format?* ??. This paper reports
results from 30 questions related to the aims efctirrent study, including seven questions
regarding socio-demographic characteristics, aiglestions regarding pregnancy-related
characteristics, 12 questions regarding dietagkimtduring pregnancy, and three questions

regarding perceived healthiness of dietary intake.

Socio-demographic questions assessed maternadgeational attainment, area of
residence (living in vs. outside metropolitan aygadss annual household income, living
arrangements (living with vs. without a partnerhether women were Australian-born,
ethnicity, and usual physical activity level prtorpregnancy (based on the national physical
activity guidelines for adults). Pregnancy-relatgestions assessed gestational age,
gravidity, parity, planned/unplanned pregnancy;gmegnancy weight and height (used to
calculate pre-pregnancy body mass index (BMI)), madernal smoking status and alcohol

consumption during pregnancy.

Dietary intake questions assessed number of dailyregs consumed from each food group
during an average week of pregnancy; and changasake of selected high listeria risk,
allergenic and mercury-containing foods. Informatweas also collected on whether
deliberate changes were made to dietary intakefgjady for pregnancy (excluding changes
made due to morning sickness); timing of dietargnges; reasons for not making dietary
changes; usual bread and dairy choices with respditire and fat content; women'’s
perceptions of the healthiness of their diet dupregnancy (‘healthy’, ‘unhealthy’ or
‘neither healthy nor unhealthy’); whether they be&d their diet during pregnancy was
‘more healthy’, ‘less healthy’ or whether there Vs change in healthiness’ compared with
their usual pre-pregnancy diet; and whether tlesiell of concern about healthy eating
changed as their pregnancy progressed.
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A brief six-item food frequency questionnaire (FRs developed for the purpose of this
study, which assessed intake from the Five Foodi@&raefined in ADGs. Women were
asked to estimate the number of servings consuroaddach of the Five Food Groups and
‘discretionary choices’ during an average weelhefrtpregnancy. Examples of the amounts
and types of foods equivalent to one serving fracheood group were providéd. For

each food group, responses could be recorded asarwhserves ‘per day’ or ‘per week’.
The average number of daily serves was calculateesich food group prior to data analysis.
This allowed comparison of actual intake to theoremended intake for pregnancy from

each food group in the current ADGs.
Statistical analysis

Data were analysed using SPSS (version 20.0) anléel of significance was set at
P<0.05. Descriptive statistics were calculatedafbrvariables including frequencies for
categorical variables; means and standard devgatmmormally distributed variables; and
medians and interquartile ranges for non-normalyrithuted variables. Differences in
categorical variables between the two cohorts wesestigated using the Pearson chi-square
test; and differences in medians were investigas#ag the Mann-Whitney U Test. For each
food group, adherence was defined as consumingtoenmended number of daily servings.
Logistic regression analyses were used to idemtdgpendent predictors of adherence to the
recommendations for each of the Five Food Groups.ifidependent variables used in the
regression analyses were those that previous sthdie found to influence dietary intake in
pregnancy, and were variables that in this studewerrelated with adherence to the food
group recommendations at the 20% level of signiftea as recommended by Maldonado and
Greenland®®. The included independent predictors were: matemge, education level (four
categories), household income (five categoriegpr af residence (metropolitan vs. other),
born in Australia (y, n), ethnicity (six categoniesving with a partner (y, n), planned
pregnancy (y, n), pre-pregnancy compliance withonal physical activity guidelines (y, n),
pre-pregnancy overweight or obesity (y, n), nullqaes (y, n), first pregnancy (y, n) and
smoking during pregnancy (y, n). Cohort members¥ap not significantly correlated with
adherence to the recommendations for any of the Food Groups. Thus, findings are
presented for both cohorts together, with regavgeédictors of adherence. Additionally,
Pearson chi-square test was used to determine &rhy@thceived healthiness of dietary intake

was associated with adherence to the recommenddtiothe Five Food Grouf&.
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Five previous studies showed that adherence teetenmendations for the core food
groups ranged from 3% to 85%. To detect an aveadberence rate of 40% with 80% power
and accuracy of +5%, a sample size of 369 was redd. Further, based on Hosmer and
Lemeshow's?® guideline of 10 cases per independent variabléofgistic regression

analysis, our sample size was considered adequateamine predictors of adherence for all

food groups.

Results
Participants

In total, 857 respondents completed the onlineesu(a=455 national cohort and n=402 SA
cohort). Overall completion rate was 57% (857/1428]) did not differ between cohorts. The
participant characteristics are shown in Tabled there were some differences between the
two cohorts. Compared with the national cohoe, 3\ cohort had a statistically higher

proportion of nulliparous women, women living in tnogolitan areas and supplement users.
Dietary changes for pregnancy

Sixty-three percent of women reported making sohanges to their usual pre-pregnancy
diet, specifically for pregnancy (excluding changesde due to morning sickness). Dietary
changes were significantly more common among woiméme SA cohort compared to the
national cohort (73% vs. 54%, P<0.001), and amadigoarous women compared to
multiparous women (73% vs. 55%, P<0.001). Of theneo who reported making dietary
changes, about one-half started making changesoasas they found out they were pregnant
(55%). For those who reported not making any dyethanges, the main reason was the
belief that their diet was already healthy and hed¢a (61%). One-third of the sample also
did not think they needed to make any changes (38@6) around one in ten thought diet
change was too difficult (8%) or did not know wishanges they should be making (7%).
Reasons for not making dietary changes did no¢dgignificantly between cohorts. One-
half of the women reported being more concernediiabealthy eating as their pregnancy
progressed, 41% reported no change in their levabrmcern, and the remaining 9% reported

being less concerned.

Table 2 compares women'’s intake of selected highria risk, allergenic and mercury-
containing foods during pregnancy to their usueka before pregnancy/before planning

6
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pregnancy. Over one-half of the women surveyedrteg@voiding or eating less pre-
prepared or pre-packaged salads, soft cheesegsgaatmeat, raw or semi-cooked eggs, and
raw fish and seafood. Around half also reporteddirg or drinking less caffeinated tea and
coffee in pregnancy. Additionally, cooked fish a®hfood, and specifically oily fish, were

avoided or consumed in smaller quantities by orertguto one-third of women.

Food group intake during pregnancy and adherendh thie recommendations

Median daily serves consumed from each food graumg a typical week of pregnancy and
the proportions of women meeting the serving recemuhation are shown in Table 3. Of the
Five Food Groups, the greatest adherence was athretommendations for the fruit and
dairy groups, with 56% and 29% of the total sammpéeeting the minimum recommended
serves for pregnancy, respectively. Less than 108men met the minimum
recommendations for each of the other food groOpsrall, 37% of the women did not meet
any of the Five Food Group serving recommendationpregnancy, 35% met one, 21% met
two, 6% met three and 1% met four and none of tme&n met all five recommendations.
Adherence rates did not differ significantly betwe®horts (data not shown). The meat
group was the only food group for which medianyaérves differed significantly between
cohorts (national: median=1.0 (IQR 1.0 — 2.0) W: @edian=1.0 (IQR 0.7 — 2.0), P=0.010).

Although statistically significant, the actual @&fénce in servings was small.

Of the women who reported consuming bread, the niypasually choose high-fibre
(‘wholemeal, whole/multi grain, rye’) bread over weibread (70% vs. 30%). About one-half
of the women who reported consuming milk and yogsttally choose reduced-fat varieties
(51% and 49%, respectively), while only one-thifdrmse who eat cheese, usually choose

reduced-fat cheese (33%). This did not differ Sigantly between cohorts.

Predictors of adherence to recommendations for ed¢he Five Food Groups

The predictors of adherence to the food group reeendations are shown in Table 4.
Women living outside of metropolitan areas wereerlikely to meet the daily serving
recommendation for the ‘vegetables and legumesigrthan women living in metropolitan
areas. Women who did not smoke during pregnancse wet overweight or obese prior to
pregnancy, and who had annual household income$2tf,000 were more likely to meet the
recommendation for the fruit group. Being Austnadlaorn and complying with the national
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physical activity guidelines prior to pregnancy ipigsly predicted adherence to the
recommendations for the fruit and dairy groups.réhweere no significant independent
predictors of adherence to the recommendationthéoigrain foods’ or the ‘lean meat and
poultry, fish, eggs, nuts and seeds, and legumasgbgroups.

Perceptions of dietary quality during pregnancy

Almost two-thirds (61%) of the women surveyed bedig their diet during this pregnancy
was healthy; one in ten believed it was unhealtimgt the remaining 29% believed it was
neither healthy nor unhealthy. Further, one-hdlieved that their diet during pregnancy was
healthier and 10% believed their diet was lessthgalow, compared to their usual diet pre-
pregnancy. There were no significant differencdsben cohorts with the exception that
more women in the SA cohort perceived their digtrdupregnancy as ‘healthy’ compared
with the national cohort (66 vs. 56%, P=0.005).

Perceived healthiness of diet was significantlyesded with meeting the recommended
servings of fruit$2 (1, n=857) = 19.77, P<0.001] and daig [1, n=857) = 3.88, P=0.049].
In other words, women who perceived their dietealthy were more likely to consume the
recommended serves from these two food groupssadime associations were seen in both
cohorts, with the exception of the dairy assocmtishich was absent in the SA cohort. No
other significant associations were found betwesngived healthiness of diet and

adherence to the recommendations for the otherdomabs.

Discussion

This study provides the first Australian-nationatalregarding adherence to the current Eat
for Health ADGs for pregnancy. Overall, poor adineesto the recommendations for the
Five Food Groups was revealed among pregnant womwitgnno women meeting all Five
Food Group recommendations. The highest adhereneedmmendations was for the ‘fruit’
and ‘milk, yoghurt, cheese and/or alternativesdgooups; and adherence was considerably
lower for theremaining food groupdhese latter food groups therefore warrant pasdicul
attention in healthy eating interventions targefinggnant women. Factors found to predict
adherence to daily serving recommendations vanediderably between food groups, with

fewer predictors identified for the food groupsiwihe lowest adherence rates.
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Adherence to dietary guidelines

Our findings regarding adherence to food groupmanendations are largely consistent with
previous research conducted prior to the introduotif the current ADGs in 203 and with
large US",New Zealand'® and Europealf” studies; most of which assessed dietary intake
using validated method$he only exception was the meat/alternatives graugh, lower
adherence to the recommendations found in our stadyared with the Australian
Longitudinal Study on Women'’s Health (ALSWH) duethe increase in recommended daily
servings from one-and-a-half to three-and-a-hathacurrent guidelines to help meet the
increased requirements of protein, iron and zinerégnancy™ 2 It is possible that women
may not be aware of the increased servings reqtroedthe meat/alternatives group in
pregnancy, they may not know how to achieve thditemhal intake and/or other
psychosocial factors may be acting as barrierslb@@ence. Further exploratory research
would be required to determine likely causes. Ingdty, the low adherence to the
meat/alternatives serving recommendation doesew®gsarily indicate inadequate intake of
key nutrients like protein, iron and zinc. Rathveomen may be deriving these nutrients from
processed meat and meat products (e.g. salamiyanstt sausages, meat pies) that are

higher in fat and salt and are not included inrtteat/alternatives food group.

Additionally, although the six-item FFQ used in atudy included specific examples of core
foods commonly consumed by Australians for eachefFive Food Groups, our results may
have underestimated true adherence rates if womdamot count additional foods for each
food group which were not listed as specific exaraph the survey. A more comprehensive
list of foods may be required to adequately captiieinformation in the six-item FFQ. On
the other hand, the sample in this study over-ssred women with higher educational
attainment and higher household incomes, as w&lloamsen who planned their pregnancy
and who did not smoke (factors generally assocmiddhealthier dietary intake). Thus,
these characteristics of the sample may lead toestimation of the true adherence rates
among pregnant women in general. On balance, tetadherence with the food group
recommendations is still poor. This suggests a te@dprove knowledge and adherence to

the recommendations for all Five Food Groups imgpaacy in general.

Predictors of adherence to dietary guidelines
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The finding that the variable ‘being Australian-bowas able to help predict adherence to
the dairy recommendation is comparable with resafltss New Zealand study which found
ethnicity to be an independent predictor of adhezdn the dairy recommendation during
pregnancy'?. Notably, while individuals living outside of mefrolitan areas have generally
been shown to have poorer dietary quality or tathgreater risk of poor dietary intaie,

we found that living outside of metropolitan arpasitively predicted adherence to the
recommendations for the ‘vegetables and legumesigin pregnancy. It is possible that the
women living outside of metropolitan areas who ipgrated in the survey grow their own
vegetables, make a more conscious effort to consuane vegetables, are more health
conscious in general and/or have more time for pesdaration. This finding should
however be interpreted with caution as furtheraedeis required to confirm, and if
warranted, explain this finding.

Our identification of considerably fewer predictafsadherence for the three food groups
with the lowest adherence rates has a number agilge®xplanations. For example, this
could be due to the low adherence rates (1.5- 9rig¥é@ssitating much larger sample sizes
for logistic regression than we had in our analy¥sAlternatively, this finding may suggest
that factors other than socio-demographic and @necyrrelated characteristics influence
adherence to the recommendations for these ‘lowradice’ food groups. Influential factors
could include psychosocial variables such as dtgyuperceptions regarding norms,
behavioural control and risk of adverse outcomed;stres§&). Thus, as well as recruiting
larger study samples, future studies investiggpireglictors of adherence to the food group
recommendations in pregnancy should consider imodupsychosocial factors in their

analyses.
Perceptions of dietary quality during pregnancy

Although reaching statistical significance, thesgth of the associations between perceiving
dietary intake to be healthy and adhering to th& &nd dairy recommendations were weak
or negligible. Furthermore, almost two thirds ofmen believed their diet was healthy

during pregnancy, yet the majority did not consuheerecommended daily servings of the
Five Food Groups. This suggests that pregnant wameee not able to judge the quality of
their diet. This is especially concerning in ligiitour finding that the main reason for not
making dietary changes specifically for pregnamnegs the belief that dietary intake was
already healthy.

10
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While women’s knowledge regarding the dietary glinds was not specifically assessed in
our study, a recent review highlighted that nuiriteducation is generally inadequate during
pregnancy despite healthcare providers considérimportant®Y. Thus, increasing
awareness and understanding of dietary guidelirsb® an important step towards
improving women'’s ability to evaluate their dietajyality against a ‘healthy balanced diet’,

as defined by the ADGs. This may then prompt wotoemake positive dietary changes.

In providing nutrition education, emphasis shou&bde placed on obtaining nutrients from
the more nutrient-dense foods (included in the é@ee food groups) rather than non-core
foods, which tend to be higher in fat, salt andwgar and in the case of grain foods, lower in
fibre. Previous research indicates that main heafthproviders during pregnancy (including
general practitioners, obstetricians and midwiveay be best suited to providing this
information,though they may require additional resources (ol time and training) to do
503V The effectiveness of such strategies among womenhatie poor dietary quality

but perceive their diets to be healthy, may howéeeinfluenced by their willingness to
increase their nutrition knowledge and understagdina healthy diet, as suggested by

Kearney and McElhone@? findings.

As in previous research, women in our study reploateoiding or eating less ‘high listeria
risk’ foods during pregnancy, and eating less &isH seafood® ** Considering the
following factors, it may be timely to reconsidevinmessages around fish intake during
pregnancy are framed and delivered to the puldiata®d has a relatively small impact on
maternal blood mercury levels (accounting for agpnately 9% of the variation in whole
blood total mercury levelS§. fish is rich in omega-3 fatty acids and otheresisl nutrients
such as iodine and vitamin D; and the positive @asions found between fish intake during

pregnancy and fetal neurodevelopmental outcdies

Overall, despite almost two-thirds of women repdistenaking dietary changes specifically
for pregnancy, the extent to which dietary quatityanged from before to during pregnancy
cannot be determined from the available data. Buswesearch, however, indicates that
dietary changes are minima?. Furthermore, a recent Australian study amongweight
and obese women showed that dietary quality deeteas pregnancy progres$&d This
suggests that women need greater support makirpheeetary changes and maintaining

healthy eating patterns throughout pregnancy.
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Study strengths and limitations

Overall, use of an online survey for data collet®mabled more efficient collection of
national data and made survey completion more coemefor respondents. It did however
exclude women without Internet access from pamwing in the study. As with all survey
research, there is also the issue of self-selebims) with those more interested in nutrition
more likely to complete the survey. It is not sisjog then that the study sample over-
represented women, who had a post-secondary eduicatere from higher income
households, had planned their pregnancy, had ustatysupplements, and did not smoke
during pregnancylhe sample was however fairly representative opthigulation of women
giving birth in Australia during 2012 with respeéotmean maternal age and the proportion of
women who were nulliparous, Australian-born, anéhtj in metropolitan ared®.

Additionally, in the national cohort, the relatigeoportion of respondents obtained from each
state and territory was similar to the distributafrbirths in Australia in 2018®. Although

the FFQ used to assess dietary intake in this dtadyot been validated, our findings
regarding rates of adherence with food group recendations are largely consistent with
previous studiesthis brief FFQ was included in the survey in plata more complex,
detailed instrument as it was simple, based orfrive Food Groups defined in ADGs,
allowed participants to be categorised as adherot@dhering to food group serving
recommendations, and minimised respondent bul¥eh. further fine-tuning and validation
of the short FFQ, it could be used as a quick am@le screening tool to assess dietary
quality of pregnant women in both community andickl settings, and could potentially be

developed into an online or mobile phone applicatar self-monitoring.

Conclusion

Our study shows that the majority of pregnant womefustralia perceive their diets to be
healthy; yet, most do not consume the recommendiég skrvings from the Five Food
Groups. Intervention strategies aiming to increasmen’s ability to evaluate their diet
guality against the dietary guidelines are warrdnkendings from this research suggest that
intervention strategies should target women botside of Australia, from lower-income
households, smokers, less physically active woraed women who are overweight and
obese. If successful, such interventions may emgaupositive dietary changes that lead to
increased adherence to the food group recommemndatigregnancy and optimise

pregnancy and long-term health outcomes.

12
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Table 1. Participant characteristics

National cohort

South Australian

Total (n=857)

Characteristic (n=455) cohort (n=402)
N % n % n %
Maternal age (years) 31.6 4.9 30.5 5.1** 31.1 5.0
Living in metropolitan area 326 72 342 85*** 668 78
Highest education level
Secondary 96 21 70 17 166 19
Post-secondary but no tertiary 115 25 111 28 226 26
Tertiary 244 54 221 55 465 54
Gross household income
<$20,000 20 4 30 8 50 6
$20,001 - $40,000 38 8 59 15* 97 11
$40,001 - $70,000 103 23 95 24 198 23
$70,001 - $105,000 149 33 101 25* 250 29
>$105,001 145 32 117 29 262 31
Employed 311 68 280 70 591 69
Living with a partner 433 95 380 95 813 95
Born in Australia 358 79 286 71* 644 75
Ethnic background
Australian 225 50 182 45 407 48
North-west European 27 6 24 6 51 6
Southern and Eastern European 19 8 52 6
British/Irish 74 16 72 18 146 17
Asian 66 15 55 14 121 14
Other 44 10 36 9 80 9
Gestational age (weekKs) 22 13-30 25 18-34* 24 16-32
Had previous birth(s) 287 63 169 42%** 456 53
Planned pregnancy 347 76 291 72 638 74
Pre-pregnancy BM£25.0kg/m 183 40 136 34 319 37
Adhered to physical activity 125 28 139 35* 264 31
guidelines pre-pregnangy
Smoked during pregnancy 33 7 16 4* 49 6
Consumed alcohol during pregnancy 90 20 23 182 21

*P<0.05, *P<0.01, *** P<0.001 (for difference bet&n national and SA cohort)

T Data are mean and SD
¥ Data are median and IQR

§ Defined as$>30 minutes of exercise @b days each weé&®R
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Table 2. Current intake of selected high mercury, high listeria risk and allergenic foods compared to usual intake befor e pregnancy and before
planning pregnancy for all women (n=857)

Consuming more No change Consuming less Avoiding now Never consume
Food description n % n % n % n % n %
Pre-prepared or pre-packaged salads 54 155 19 1 14 350 41 179 21
Eggs (cooked) 234 27 431 50 123 14 29 3 40 5
Eggs (raw or semi-cooked) 10 1 74 9 68 8 486 57 219 26
Soft cheesee_bne, camembert, ricotta, 17 5 56 7 67 8 590 69 117 14
feta, blue-vein)
Processed meat
(cold meat/deli meat, ham, salami, 20 2 92 11 170 20 485 57 90 11
luncheon meat, smoked meat, paté)
Nuts 208 24 479 56 92 11 22 3 56 7
Oily fish (e.g. mackerel, herring, 127 15 208 24 186 22 58 7 156 18
sardines, tuna, salmon)
Cookedfish and seafood 149 17 373 44 167 20 43 5 125 15
Rawfish and seafood 14 2 47 6 46 5 442 52 308 36
Coffee(excluding decaffeinated) 16 146 17 244 29 241 28 210 25
Tea(excluding herbal tea) 67 268 31 248 29 122 14 152 18
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Table 3. Median (IQR) daily servingsfrom food groups during pregnancy and adherenceto
serving recommendations (n=857)

Daily servings Adherenceto
Food group Recommended y g recommendations
daily serves
Median IQR n %

Grain (cereal) foods 8.5 4.0 2.0-6.0 33 4
Vegetables and 5.0 2.0 1.0-3.0 81 10
legumes/bears

Fruit§ 2.0 2.0 1.0-2.0 482 56
Milk, yoghurt, cheese 2.5 2.0 1.0-3.0 246 29

and/or alternatives||

Lean meat and poultry,
fish, eggs, nuts and seeds 3.5 1.0 1.0-2.0 13 2
and legumes/beans

"Recommendations for pregnancy as specified in 8 Eat for Health Australian Dietary Guidelid€s
TExample serve: 2 slices of bread; 1 medium brekar flat bread; 1 cup porridge; 1 1/3 cup bressfcereal
flakes or ¥ cup muesli; 2 crumpets, small EngligHfims or plain scones; 1 cup cooked rice, pastadies,
other grains; 6 crisp breads.

TExample serve: ¥ cup raw or cooked orange (ergptseor pumpkin) or cruciferous (e.g. broccoliylifower
or cabbage) vegetables; 1 cup green leafy vegstablgalad vegetables (raw); 1 small-medium toniatoup
cooked or canned beans, peas or lentils; 1 sméi @amedium potato or other starchy vegetableseiget
potato, sweet corn, taro or cassava.

§ Example serve: 1 medium piece (e.g. apple, banarsmall pieces (e.g. apricots, kiwi fruit), Ipcdiced
pieces/canned fruit, ¥z cup juice, dried fruit (elglried apricot halves, 1.5 tablespoons sultanas).

|| Example serve: 1 cup milk (250mL); 2 cup evaggaranilk; 2 slices cheese or 4 pieces (3x2cm)blotfu
yoghurt (200g); 1 cup custard (250mL); 1 cup s@e or other cereal drink with at least 100 mgaded
calcium per 100 mL.

fExample serve: 65g cooked meat (e.g. ¥z cup leacen® small chops or 2 slices roast meat); 80genbo
poultry (e.g. ¥z chicken breast); 100g cooked fibétfor small can of fish; 2 eggs; 1 cup cookedtanned
beans, peas, lentils or tofu; 1/3 cup nuts; %2 equls.
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Table 4. Oddsratiosfor adherence to food group serving recommendations (n=857)

Milk, yoghurt, cheese and/or

Independent variable Vegetablesand legumes Fruit alternatives
OR 95% Cl P-value OR 95% Cl P-value OR 95% ClI P-value
Maternal age 1.0 1.0-1.1 0.094 1.0 1.0-1.1 0.205 01 10-10 0.387
Born in Australia 0.8 0.3-1.8 0.546 1.9 1.3-2.7 <0.001 1.7 1.2-2.4 0.006
Pre-pregnancy adherence to
national physical activity 1.6 1.0-2.5 0.075 15 1.1-2.0 0.012 1.4 1.0-1.9 .04D
guideline$
Living in metropolitan area 2.3 1.4-3.8 0.002 - - - - - -
Planned pregnancy - - - 1.3 1.0-1.9 0.093 1.3 -189 0.226
First pregnancy 0.8 0.5-1.4 0.509 - - - - - -
Had no previous birth(s) - - - 1.2 0.9-1.7 0.175 - - -
Living with a partner - - - 0.9 0.4-1.9 0.784 - - -
gr‘g?;"rfé%gtn‘;;"bese . . . 07 0509 0012 . . .
No smoking during pregnancy - - - 2.7 1.4-5.2 @a.00 - - -
Ethnicity
Australian 1 - -
North-west European 0.4 0.1-1.5 0.160 - - - - - -
Southern and Eastern European 15 0.6-3.7 0.351 - - - - - -
Asian 0.6 0.2-1.9 0.434 - - - - - -
British/Irish 1.0 0.6-1.9 0.899 - - - - - -
Other 0.6 0.2-1.8 0.343 - - - - - -
Educational attainment
Up to year 12 - 1 -
Post-secondary but no tertiary - - - 1.2 0.8-1.9 0.359 - - -
Tertiary- undergraduate - - - 15 1.0-2.3 0.072 - - -
Tertiary- postgraduate - - - 1.6 1.0-2.6 0.060 - - -
Income
Below $20,000 - 1 -

$20,001 - $40,000 - - - 1.9 0.9-4.0 0.103 - - -



Milk, yoghurt, cheese and/or

Independent variable Vegetablesand legumes Fruit alternatives
OR 95% ClI P-value OR 95% ClI P-value OR 95% CI P-value
$40,001 - $70,000 - - - 2.1 1.0-4.1 0.045 - -
$70,001 - $105,000 - - - 2.1 1.0-4.2 0.043 - -
$105,001 + - - - 2.5 1.2-5.1 0.012 - -

"Defined a$>30 minutes of exercise a5 days each we&R
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