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This study documented the prevalence (proportiomyathers taking folic as supplements or as fatiffoods
and explored the factors that determined whethke ficid was taken. A cross sectional analysishef
baseline data of mothers who participated in thehPefant Feeding Study was performed. A totalb8f7
mothers who delivered at the two hospitals in thedy completed baseline questionnaires. The factor
associated with the decision to take folic acid pbesments or fortified foods were investigated using
multivariate logistic regression. Main outcome mgas were the percentage of mothers taking folid ac
folic acid fortified foods. A total of 455 (78%) mothers stated that they téalic acid supplements before or
during the first three months of their pregnan€f the 132 who did not take folate supplements @3y(6%

of all participating mothers) claimed to have taielate fortified food or beverages. In the highimcome
group, 87% of mothers took folic acid supplemerdmpared to 64% in the poorest group. The significa
factors independently associated with not takinlic facid supplements or fortified food were “yeab
education” (OR ‘10 years or less’ 0.45 (0.23-0.88gmily income” (OR <$25000 0.40(0.20-0.80)), arat f
taking folic acid “the timing of the pregnancy.” RO'actively trying’ 2.01 (0.1.04-0.3.87)). Thereassa
significant proportion of mothers who did not tafladic acid periconceptually. The mothers who wen
taking folic were less educated, from lower so@or@mic groups and were not actively trying to fakgnant

at the time they became pregnant. The resultsestiglyat in order to reach all Australian motherandatory
fortification of foods with folic acid should beqeired.
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Introduction neural tube defects (NTD3J. The Cochrane review on
Folic acid or folate is a vitamin, classified asnamber of folate and NTDs concluded that “Periconceptiondati
the B group of vitamins and was established assaargial supplementation has a strong protective effect najai
nutrient for man and animals in 1946. The activemf neural tube defects.” Other studies have showechne in
pteryl monoglutamic acid, is referred to as foleida but acute lymphoblastic leukaemia and neuroblastomghén
many different forms are present in foods, wherésit children of mothers who have taken additional fad
usually conjugated into a polyglutamate. A majmhpem during their pregnanciés.In 1992 the United States De-
with assessing dietary intakes of folate is thaati@n in partment of Health and Human Services recommerttad t
bioavailability of many of the naturally occurringpm- all mothers take folic acid before becoming predrzen in
pounds. For this reason where there is a publaltihe 1993 the National Health and Medical Research Gbimc
reason for taking additional folate it is usualliven as Australia made a similar recommendation that althacs
folic acid, which has known bioavailability and iaity. take 0.5mg of folic acid daily prior to becominggnant
The function of folate is essential to one carbandfers in The recognition of the importance of folic dhGupple-
the body and particularly in the synthesis of pesinised in mentation during pregnancy saw a humber of cousitake
the formation of DNA and RNA and it also servesaas action to fortify their food supply with folic acidin Austra-
carbon carrier in the formation of haem. FolatéciEncy lia a need to develop an overall policy to reduwe inci-
is common on a world wide basis, particularly dffeg dence of NTDs became a priority. While NTDs aub-
indigent populations.? lic health problem that is not numerically lardegy cause

There has been increasing interest in the aobléolic
acid in the prevention of neural tube defects gent years.
Several major reviews summarised the evidence ef th
effectiveness of the use of folic acid as a publéalth Correspondence address: Prof. Colin Binns, School of Public
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considerable stress to families, a diminution iliyy of  major maternity hospital for critical care. Motearhose
life to the individual and a large cost burden he t infants were admitted to the Special Care Unitghef
community. Early in 1994 a Working Party of the participating hospitals were eligible for recruitme Par-
National Health and Medical Research Council wadicipants completed the self-administered basetjne-
formed to consider the issues and to make recommestionnaire while in hospital or shortly after diacge from
dations!® This working party recommended that volun- hospital. All participants were then followed up tele-
tary fortification of flour, bread, breakfast celseand phone to ascertain how they were feeding theimitsfat
juices be allowed up to 50% of the folic acid RDdrp home. The study instruments used in the two studie
serving size. As a result of this recommendatiaistia-  were essentially the same, with only minor improeats
lian and New Zealand Food Standards (now Food Starand additions being made to the instrument usetheén
dards Australia New Zealand, FSANZ) authorised 4 triaPIFS 1l. As the baseline questionnaire was to dé se
of voluntary fortification of the Australian foodugply = administered, a number of steps had been takensire
with folic acid* Those companies who fortified their that it was easy to read, comprehend, and complEte.
foods were permitted to use a health claim on ther  original questionnaire had been reviewed by litgrac
ducts. Following voluntary fortification and assded experts and pre-tested by a group of 20 new motiress
health promotion campaigns, awareness of the réle do its use in the PIFS I.
folate and its food sources was found to have aswé in
a telephone survey. However the authors noted a lower Statistical analysis
level of awareness about folate in lower income amdl  Data were entered and analysed using the StaliBick-
groups. age for the Social Sciences, Version 11.5 (SPS8Viar
The program of voluntary fortification of foodith  dows, SPSS Inc., Chicago, IL, USA). Descriptive-ana
folate resulted in an improved folate status irtualy of  lysis of relevant variables was followed by uniedei ana-
69 South Australian adolescents, but the authors co lysis, using the Chi square test, of variables thate
cluded that “current levels of fortification maytnbe  possibly related to folic acid intake. Multivagalbgistic
sufficient to provide maximal protection againsture#  regression analysis was used to investigate therfam
tube defects at a population levél.Metz also docu- determining whether folic acid supplements or fit
mented an increase in blood folate levels, butndf €9%  food or beverages was taken.
after voluntary fortification in Australia, compardo the
250% that occurred in the USA after mandatory forti Ethical considerations
fication The Human Ethics Committee of the Curtin University o
A review by Bower and colleagues of data frira  Technology and the ethics committees of the twoi-part
WA Birth Defects Registry found that following faéa cipating hospitals approved the study. Signedrinéa
fortification the difference in the prevalence beém consent was obtained from participants. Confiddingi
indigenous and non-indigenous infants increasedlrdte  was assured and mothers were advised that their par
ratio increasing from 1.43 to almost 2°0This suggested cipation was voluntary and that they could withdratv
that the indigenous population is not benefitingragech  any time without prejudice.
from voluntary fortification or is not taking foliacid

supplements periconceptually. Results
During the period of the study a total of 1068 woame
Objectives were eligible to participate and of these, 870 wawe-

The objectives of this study were to document the pr tacted and 587 completed baseline questionnaiepse+
valence (proportion) of new mothers taking foliddaas  senting 68% of women contacted. Demographic and
supplements or as fortified foods during their pieazcy  delivery details are available on 233 of the wonadro

and to study the factors that determined whetHer &mid  were contacted but who declined to participate.er&h

was taken. were no significant differences in the agé £ 4.574 df 4
P = 0.334) or level of educatiorx{ = 5.4834 df 2P =
M ethods 0.064) of participants in the PIFS Il compared tmn

The second Perth Infant Feeding Study (PIFS) Il wagarticipants, indicating they were representativethe
undertaken between mid-September 2002 and mid-Julyopulation from which they were drawn with respgrct
2003 using the same hospitals, survey tools and mehese two characteristics. The basic demograptacac-
thodology as had been used in the first PIFS (P)fE&n  teristics of the sample are shown in Table 1. Nerage
years previously®*® In the PIFS Il additional questions age of the participants was 28.4 years; with 80%gm
were included about the use of folic acid supplamand the 20-35 year age range. The youngest mother was 1
foods and beverages containing added folic aciles& years and the oldest 45 years.

guestions were identical to those used in the Natio A total of 455 (78%) mothers stated that thegk
Health Survey? New mothers were visited by the re- folic acid supplements. Of the 132 who did notetak
search officer within the first three days folloginhe folate supplements only 35 (6% of all participating
birth of their infant and invited to participate &m infant mothers) claimed to have taken folate fortified dfoor
feeding study. Attempts were made to contact alinen  beverages. (see Table 2) This left 97 (16%) ofttraple
delivering during the study period. Women wergible  who did not take folate supplements or did not con-
for the study if they had delivered a live infanéd of  sciously consume foods or drinks that containedi-add
serious health problems requiring transfer to Perth tional folate.
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Table 1. Demographic characteristics of the sample Table 3. Factors relating to the use of folate supplem
(N =587. or folate fortified foods or drink ' and column percent).
Number  Percentage Folate (any) No Folate  Total
Maternal age (years) Age
<20 32 55 20 years or less 29 (5.9) 20 (20.6) 49 (8.4)
20-24 124 211 21-30 years 267 (54.6)  45(46.4) 312 (53.2)
25-29 169 28.8 31 years or older 193 (39.5) 32(33) 225 (38.4)
30-34 176 30% Antenatal class
35 36 14.7 attendance
Maternal education This pregnancy 162 (33.2) 21 (21.9) 183 (31.4)
Did not complete high school 211 35.9 Previous pregnancy 167 (34.2) 30 (31.3) 197 (33.7)
Completed high school or 307 52.3 No a_lttendance 159 (32.6) 45 (46+9) 204 (34.9)
equivalerit Education
Bachelor degree or higher 69 11.8 10 years or less 126 (26.4) 40 (42.5) 166 (29.1)
Mother's country of birth 11 or 12 years 195 (40.9) 37 (39.4) 232 (40.6)
Australia/New Zealand 428 72.9 >12 years 156 (32.7) 17 (18:2) 173(30.3)
United Kingdom/Ireland 53 9.1 Health insurance
Other 106 18.1 Yes 94 (19.2) 10 (10.3) 104 (17.7)
Parityb No 395 (80.7) 87 (89.7) 482 (82.3)
Primiparous 219 36.8 Family income
Multiparous 367 63.2 < $25000 95 (19.8) 38 (40.4) 133 (23.2)
Birthweight (g) $25001-40000 153 (31.9) 29 (30.9) 182 (31.7)
<2500 13. 29 $40001-50000 91 (19) 12 (12.8) 103 (17.9)
>2500 574 97.8 >$50000 141 (29.4) 15 (18) 156 (27.2)
Method of delivery Aboriginal descent
Vaginal 411 70. Yes, Aboriginal 7 (1.5) 7(7.3) 14 (2.4)
) ) " Timing of pregnancy
a Includes_ th_ose with a trade or technical cediéifdiploma. Actively trying to 254 (53.1) 26 (29.5) 280 (49.5)
b. Data missing for one case get pregnant
Mistimed 144 (30.1) 37 (42) 181 (32)
Table 2. Use of folate supplements or folate fortified pregnancy
foods and drinksN = 587). Unplanned 80 (16.7) 25 (28.4) 105 (18.6)
pregnancy
Yes No Don't Mother smoked before
N (%) N (%) Know or pregnancy
missing Yes 179 (36.5) 49 (51) 228 (38.9)
N (%) No 311 (63.5) 47 (48.99 358 (61.1)
Mother ate folate 294 (50.1) 197 (33.6) 96 (16.4) Mother drank alcohol
food products before pregnant
Mother drank 123 (21.0) 347 (59.1) 117 Yes 344 (70.5)  61(63.5) 405 (69.3)
folate beverages (19.9) No - 144(295) 35(36.5)  179(30.6)
Mother took 455 (77.5) 114 (19.4) 18(3.1) Employment status in
folate past 6 months
supplements Employed 264 (54.4) 35(36.8) 299 (51.6)
No 221 (45.7) 60 (63.2) 281 (48.4)
Marital status
The demographic characteristics of the mothers #mef o Never married 29 (5.9) 10 (10.3) 39 (6.6)
factors likely to influence the intake of folic dciablets, ggggjr”ed fgg ((gg-g)) ng ((jj-g)) 2(3); ((3562;)
or foods or drinks with added folate, are showT able Divorced/separated 7 (L.4) 1(L1) 8 (1.4)

3. There was overlap between the mothers whofadiol : — :

acid supplements and those who took foods with @ddé;:%?;g; ';Zor;gtl;gg':‘opggiod”je";’gzgnﬁgcrzig;”tg%raph'c group.

folate. Sixty one per cent of the mothers who téalic

acid supplements also took foods with food or drinth Discussion

added folate. Associations between the factorscamd It is now 11 years since mothers were first urgethke

sumption of folate were assessed using the chirsquafolic acid periconceptually in Australia during whitime

statistic. there have been a number of national and statehheal
The factors listed in Table 3 were then exachingng  promotion programs to educate mothers about thefiten

a backwards stepwise logistic regression modebirol  of folate. Yet after all of these programs only4/8f the

for potentially confounding factors. In the finalodel mothers in the PIFS Il took folic acid supplemerds,

(Table 4) the significant factors were “years of @mlu though when the results of this study are compaoed

tion”, “family income” and “the timing of the pregncy.”  those of other countries reported in an internafioe-

Mothers with a lower level of education and lowamfly  view, this is the highest reported reslt.

income were less likely to take folic acid tabletsfoods The results of this present study are highan tthe

or beverages with added folate. Not surprisingbthars  rates reported for Western Australia (WA) in 199bew

who were not actively seeking to become pregname we the prevalence rate for taking folic acid in thesffitri-

less likely to take folic acid during their pregiesin mester was 51.9%. Bower's study evaluated the
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Table 4. Factors associated with taking folic acid olafe
containing foods or drink after adjustniefor potentia
confounders* Il = 550)**

Variable*** Odds 95%
ratio confidence
interval

Sociodemographic factors

Education
10 years or less 0.45 0.23-0.88
11-12 years 0.60 0.31-1.16
>12 years 1
Income
$10-25000 0.40 0.20-0.80
$25001-40000 0.77 0.37-1.57
$40001-50000 0.93 0.4-2.17
$>50000 1

Biomedical factors

Timing of Preghancy
Actively Trying 2.01 1.04-3.87
Mistimed 0.96 0.52-1.78
Unplanned 1.0

*Non-significant variables were mother's age, naritstatus,
drinking alcohol prior to pregnancy, smoking prior pregnancy,
abori-ginality, health insurance status, attendamde antenatal
classes, had worked in the six months before hegrancy.
** Sample size included in the logistic regressisnless than the
total sample of 587 due to missing data for someabbes.
*** All variables in the final model were variablder which, when
excluded, the change in deviance compared withcgineesponding
chi-square test statistic on the relevant degrdefreedom was
sianificant

effectiveness of a health promotion campaign tadet
women of childbearing age, which resulted in a redrk
improvement in knowledge of the importance of folic
acid i.e. increasing from 6.9% to 56.6% in the wome
with twelve or less years of education and from 1i8%
76% in those with a tertiary education. The inssegh
consumption of folic acid has resulted in a fall30B6 in
the prevalence of NTDs in the past dec&deHowever
this fall in the rate of NTDs did not extend to timeli-
genous communit§: In this study the number of indi-
genous mothers was too small for any differencéddo
statistically significant. The fall in rates notedWestern
Australia is not as great as the decline in Canaldere
folate fortification is mandatory where Ray et e@ported
that the post fortification rate ratio of NTDs wa$®d
(95% CI 0.40-0.67§

The increase in the rates of taking folat&A since
the 1995 study by Bower and colleagues suggestsva g
ing awareness of the importance of folate in pragpa
During this period there have been continuing khealt
promotion programs promoting the use of folic aaid
folate containing foods, particularly vegetablas] folate
fortified foods (cereals, breads and milk). Neveldlss

Bower concluded that her study of indigenous mather

provided good evidence of the need for mandatoigtdo
fortification in Australia®* This study provides additional
evidence for the same conclusion, based on theplow
portion reporting folate use in the lower socio+emmic
group. In the highest income and education gro8p%o
and 84% of mothers respectively, took folic aciga-
ments, compared to 64% and 71% in the poorestesadd |
educated groups. These latter groups are notoyihast
to reach in health promotion programs. If Aus&as to

increase folic acid usage in these difficult toctegroups,
then folate fortification should become mandatory.

In an earlier Western Australian study, Bov@rnd
that 62.6% of new mothers claimed to have a planned
pregnancy but only 51.4% had informed their GPsutibo
their intention to conceiv&. However, our study showed
that 49.5% of pregnancies were unplanned. Thim is
keeping with findings from the Department of Health
(UK) and USA data, which states that about 50%regp
nancies are unplannéd.in a New Zealand study 55% of
pregnancies were unplann@dTo be beneficial in pre-
venting neural tube defects women are advised ke ta
folic acid supplements periconceptually, that ienf one
month before conception to three months after. 1&\thie
reported use of folic acid during pregnancy waatietly
high it is unlikely that all of these women wouldve
been making efforts to increase their folic acidake
prior to pregnancy, given that many of them weré no
actively trying to fall pregnant. This adds funthveeight
to the argument for mandatory folate fortification.

There are a number of limitations that needeaon-
sidered when interpreting the results of this studyhe
study population were mothers delivering at twotlrer
hospitals, which are generally representative dblipu
patients. The results may not be applicable toapei
patients who are generally in the upper income Katac
The study was based on the results of a questieaaa
some of the mothers may not have been aware of the
addition of folate to foods or beverages that tlcen-
sumed. However it is unlikely that mothers consuni
folate tablets each day for a period of months wmdt
be aware of what they were taking.

Conclusion

This study updates previous studies of the uselafefan
Australia. While the percentage of mothers taKigte
appears to have increased, in this study there wesig-
nificant proportion of mothers who did not takeidcdcid
periconceptually. The mothers who are not takirlg fo
are less educated, are from lower socio-econonuapy
and are not actively trying to fall pregnant at tinee they
became pregnant. The results suggest that in doder
reach all Australian mothers, mandatory fortifioatiof
foods with folic acid should be required.
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Appendix
The specific questions asked about folic acid were:

1. Just before you became pregnant or during the tfirste
months of your pregnancy, did you eat any food petsl
because they had folate added to them?

2. Just before you became pregnant or during the tfirste

months of your pregnancy, did you drink any bevesag
because they had folate added to them?
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Just before you became pregnant or during thetfirse  13.

months of your pregnancy, did you take any vitamin
mineral supplements because they had folate added t

them? 14.
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