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Abstract

Adequate iodine is important during pregnancy tsuea optimal growth and development of
the offspring. This study aimed to develop anddatk an iodine specific food frequency
guestionnaire (I-FFQ) for use in pregnant women4item I-FFQ was developed and
administered to 122 pregnant women at study enrt?p (weeks gestation) and 28 weeks
gestation. lodine intake estimated from the I-FF§swompared between the two time points
for reproducibility. Correlation between iodineake estimated from the I-FFQ and intake
from a four day weighed food record, urinary iodfr@m a 24 hour and a spot urine sample,
and thyroid function from a blood sample were assg@sat 28 weeks gestation. lodine intake
from the I-FFQ at study entry and at 28 weeks giestavas strongly correlated (r=0.622,
p<0.001). A moderate correlation was shown betveike from the I-FFQ and the four day
weighed food record (r=0.349, p<0.001) which wasrgjthened with the addition of iodine
supplements (r=0.876, p<0.001). There was a stagngement (k=0.799, p<0.001) between
the two dietary measures in the ability to class$ifg women as adequate2f0ug/day) or
inadequate (<220ug/day) intake but the limits akagent from the Bland-Altman plot was
low. lodine intake from the I-FFQ correlated with Bour urinary iodine excretion (r=0.488,
p<0.001) but did not correlate with spot urinardiie concentration. In conclusion, the I-
FFQ provides a valid tool to estimate iodine intakgregnant women and can be used to
screen women whose iodine intake is below the recemndations.
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I ntroduction

lodine is crucial in the formation of thyroid hormes, triiodothyronine (T3) and thyroxine
(T4), and is essential for mammalian [t Worldwide, iodine deficiency has emerged as a
major public health issue because it is one ofnlest common micronutrient deficiencies,
affecting developing as well as industrialised ddes®. This is of particular concern during
pregnancy as iodine deficiency can lead to spootsmabortion, premature births, impaired
growth and adverse neurological development as aglretinism and infant mortality in

severe iodine deficiency .

lodine requirement is thought to increase duringgpancy with the World Health
Organisation (WHO) recommending that pregnant womerease their intake to 250 g/day
compared with 150pg/day for women of child bearmgg®. This increased requirement is
due to the transfer of thyroid hormone from themeoto the fetus as well as the greater renal
clearance of iodiné* ®. However, the recommended intake of iodine vabeswveen
industrialised countries, ranging from 140pg/daghi@ UK (no increment from non-pregnant
womeni® to 220pg/day in Australia, New Zealand and thetéthBtate§” ®. Assessment of
iodine intake is challenging as iodine contentadds is influenced by a number of factors
including fertilisers, irrigation, sanitising anddustrial agents, rainfall, season and location
®) and it is difficult to accurately estimate theake of iodine from the use of iodised salt in
cooking and at the tablé”. As a result, urinary iodine concentration iseoftused as an
indicator of iodine status with the WHO/UNICEF/IaD defining a median urinary iodine
concentration o£150 pg/L, based on the recommended dietary intake, Hi€ient iodine
intake in pregnanc{*”. However, UIC is reflective of recent iodine intaknd has large
intra-individual variatiorf*?, limiting its use as an assessment of usual giétatine intake.
Given the importance of iodine during pregnancyaacurate assessment of habitual iodine

intake is needed.

Dietary assessment poses challenges as many &plerr memory, accurate estimation of
intake and time commitmertt®. Food frequency questionnaires (FFQs) are useabsess
longer term habitual intake, which is useful fotmants such as iodine that are less common
in the food supply™®. FFQs are less time consuming, have a low burdepadticipants and
lower cost compared with the more traditional digtassessment method of weighed food
records™. However, FFQs must be appropriate for the pojmridah question, considering
usual foods and food patterns. It is known thatrdupregnancy eating habits often change,
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which may be a reflection of dietary recommendatjoavoidance of foods as well as
pregnancy related sickne$8. Thus, the dietary assessment method must beewito suit

this population.

Previous studies have developed and validated geR€Qs and these have been used to
assess iodine intake in pregnarity '® However, general FFQs are often long and time
consuming. Additionally, much of the informationptared in a general FFQ would not be
relevant when the focus is on iodine intake. We iaterested in developing an iodine
specific food frequency (I-FFQ) that can be uselhige scale studies to assess iodine intake
as well as a simple tool to identify women withdeguate intake and who may be at risk of

iodine deficiency.

To our knowledge there are only three published-@§ that have been developed and
validated, two for use in non-pregnant adult worireDenmark®” and the UK*® and one

for use in the elderly'?. These questionnaires were validated for use asethspecific

populations, reflecting the common food habits g@ndctices of the population and thus
limiting their use in pregnancy. The aim of thisidyt was to develop an I-FFQ for use in
pregnancy and assess its reproducibility and vgliggainst iodine intake from a weighed
food record; (2) urinary iodine from a 24 hour aadspot urine sample and (3) blood

biomarkers of iodine status.
Methods
Subjects

Participants were recruited from women who wergigpating in the Pregnancy lodine and
Neurodevelopment in Kids (the PINK study) in Addki Australia. A total of 122 women
from the Women'’s and Children’s Hospital were réexdibetween August 2011-April 2012
from the antenatal clinic at their first antenappointment. Eligible women were less than
20 weeks gestation with no history of thyroid dsséEthics approval was obtained from the
Women'’s and Children’s Health Network (WCHN) Hunfgesearch Ethics Committee and

all women provided written informed consent.
Development of the I-FFQ

The I-FFQ was developed to determine the womeresame iodine intake over the past
month. The food items were selected based on tls upoto date Australian food
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composition database that is based on analytital SJTTAB 2010%°%. For food items that
were not listed in NUTTAB, the AUSNUT 2007 was usedupplement the list, which
incorporates nutrient data from a range of sourggading recipes, international food
composition tables as well as calculated and inthdéta'®.

Foods were included in the I-FFQ if they had annedontent of> 5% of the recommended
dietary intake (RDI) per serve for Australian pragnwomen (10ug/serve). Serving sizes
were based on standard serves using the Austi@liate to Healthy Eating or food labels
and were expressed as measurements (in gramsivergent household units (cup/tsp
/tbsp). There were some foods that fell just betloev5% RDI criteria per serve, however
were included in the I-FFQ as these foods wereidersd common in the Australian diet,
including noodles and pasta, rice, cheese, icargreaoked broccoli, spinach and bok choy,
chocolate, cashews, cheese flavoured snacks aral piar those food items with more than
one variety, such as different types of fish anglese, the average iodine content was used.
The final questionnaire consisted of 44 food ité®seappendix 1) The food items were
classified into seven main food groups based osetfiisted in the NUTTAB databa$®
including seafood, cereal products, dairy, eggetedges, snacks and sweets and ready made
foods. For each food item, the frequency of intaks recorded as the number of serves per
day, per week or per month. If the food was notscomed on a monthly basis the frequency
of intake was marked as rarely/<1 per month. Aditazhal three questions were included
which related to salt use, including whether saswdded in cooking or at the table, if the

salt added was iodised salt and the individualydaoktion used.
Validation of thel-FFQ

The validity of the I-FFQ was assessed in the foilhg ways:

1. The comparison of iodine intake estimated fromItREQ with the four day weighed
food record at 28 weeks gestation.

2. The reproducibility of the I-FFQ during pregnane( weeks and 28 weeks
gestation).

3. The correlation between iodine intake from the RF&nd urinary iodine from a 24
hour urine sample and spot urine sample at 28 wgestsition.

4. The correlation between iodine intake and thyraiaction (TSH, Tg, fT3 and fT4) at

28 weeks gestation.
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119 Assessment of iodine intake

120 The women completed the I-FFQ at enrolment (<20ke/gestation) and at 28 weeks

121 gestation. The questionnaire was checked for cet@péss by a dietitian. To calculate the
122 mean daily iodine intake, all frequencies of conptiam (per week and per month) were
123 converted to per day assuming that there were si&yerin a week and 30 days in a month.
124  The frequency of consumption per day was multipbgdhe average iodine content of the
125 specific food. This calculation was completed facleindividual food item and was added
126 together to give the total mean daily iodine intakiee use of iodised salt was not quantified
127 and therefore not included in the total iodine leta

128

129 Women were asked to keep a weighed food recorfibémrconsecutive days including one
130 weekend day between 26-28 weeks gestation. They gieen oral and written instructions
131 and were provided with digital kitchen scales arehsuring cups. The women were asked to
132 weigh and record details of the food consumed disasaveigh and record any left overs of
133 each food item. If eating out the women were askadcord details about their meal. A
134 separate space was provided to record any homedaekipes including the amount (in
135 grams or units) of raw ingredients used, the nuobserves the recipe yields and the

136 number of serves consumed. Foodworks with the NUB'PA10 and AUSNUT 2007

137 (Version 7, 2012) was used to assess dietary iritakethe weighed food records. Food
138 items not listed in the database were enteredeasldisest resembling food item or the

139 nutritional information derived from the food lalml company website was added to the
140 database. These food items were kept in a logdiesistency of data entry.

141

142 Information regarding supplement usage, includiraptd name, dose and frequency was
143 gathered from women at 28 weeks gestation. loditake from these supplements was
144  calculated based on the manufacturer’s informadiwch this was added to the iodine amount
145 estimated from the I-FFQs and weighed food recasdhe total iodine intake.

146

147  Assessment of urinary iodine

148 Urinary iodine excretion from 24 hour urine coliecis were used to validate the I-FFQ as
149 urinary iodine is determined from a pooled 24 heample and therefore is seen to better
150 reflect an individual's iodine excretion when comgzhto a spot urine sampfé. The

151 women were asked to collect the 24 hour urine samiper completing the weighed food
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record and within two days of their 28 week gestaippointment. The first urine passed on
the day of collection was not saved and was recbadehe start time and date of the 24 hour
collection. All urine passed for the next 24 howes collected. The last sample was
collected 24 hours later from the start time and vegorded as the end time and date.
Women were provided with written instructions anithvthe necessary equipment, including
a 4L container to store the total urine collected a 1L measuring jug to assist with

collecting each sample, both of which had beerteand cleared for iodine contamination.

Once completed, the samples were refrigerated alneded to the laboratory at the
Women’s and Children’s Hospital within two dayscoflection. The total volume was
measured and aliquots of 10ml were taken and stir@8°C for analysis. The method for
the analysis of UIC was modified from the WHO ‘MethA’ proceduré?® 2, using
ammonium persulfate digestion and microplate reqadiihe analytical value for the external
iodine standard was 284.5 + 12.2ug/L compared thghcertified value of 304 + 44ug/L.

The percent relative standard deviation of theyagss 4.3%.

As part of the PINK study participants also prodidespot urine sample at 28 weeks. Similar
to the 24 hour urine sample, UIC from the spoteisample was analysed and used as an

additional reference measure.

Blood Biomarkers

At 28 weeks gestation a blood sample was takemenapuncture for analysis of thyroid
stimulating hormone (TSH), thyroglobulin (Tg), fré8 (fT3) and free T4 (fT4). The analysis
was conducted by SA Pathology, a National Assamatif Testing Authorities (NATA)
accredited diagnostic laboratory in Adelaide. T8IFB) and fT4 were determined using an
ADVIA Centaur automatic chemiluminescence immunaggSiemens Healthcare
Diagnostics, US). Tg was determined using the Inte@000 chemiluminescent
immunometric assay (Siemens Healthcare Diagnodli€¥, The coefficients of variability

for TSH, fT3, fT4 and Tg were 5%, 7%, 4.5% and 8éspectively.

Sample size and Statistics



184 At the time that the study was conducted therelim@ited data on total dietary iodine intake
185 in pregnant women. Therefore, sample size calariatiwere based on iodine intake data
186 from a previous iodine FFQ validation study in féeseof child bearing ag‘é”. Assuming a
187 median iodine intake of 1154, we estimated that 84 women would be requireceted a
188 minimum difference of 20ug (10% of the RDI) in rejgal iodine intake between the two
189 dietary assessment methods with 90% power andrelaton of 0.5 (p<0.05). A difference
190 of < 10% RDI was considered clinically insignifi¢gan

191

192 Statistical analyses were performed using the izl Package for Social Sciences (SPSS)
193 V16.0.0 (SPSS Inc. Chicago IL, USA). Results wegmrted as the mean = SD for

194 continuous variables and number and percentageafegorical variables. Pairétests were
195 conducted to compare mean iodine intakes betweehFRQ and weighed food records as
196 well as iodine intake from the I-FFQ between the timne points (<20 weeks vs 28 weeks
197 gestation). Pearson’s correlation coefficient weeduto determine the corelation between
198 iodine intake from the I-FFQ and weighed food relddood only and food plus supplements)
199 as well as the correlation in iodine intake estedgtom the I-FFQ (food only) at the two
200 time points. Agreement between the two dietary wathwas assessed using the Bland—
201 Altman method. Limits of Agreement (LOA), definesl the mean difference + 2 standard
202 deviations between the methods were calcul&fed

203

204 lodine intake from the I-FFQ and weighed food reloeas also categorised into adequate
205 (>220ug/day) and inadequate (<220ug/day) based oAusiealian RDI. Weighted kappa
206 coefficient k was used to assess the agreemehe ioategorisation between both dietary
207 assessment methods. The following guide was usdddaribe the strength of agreement: k
208 <0.20 = poor agreement; k: 0.21-0.40 = fair agresdqe 0.41-0.60 = moderate agreement;
209 k: 0.61-0.80=good agreement; k: 0.81-1.0 = verydgstoong agreemefft’.

210

211 Linear regression analysis was used to assessl#t®nship between the I-FFQ (food +
212 supplements) and biomarkers including urinary ied#cretion (UIE), UIC and thyroid

213 function as well as the relationship between Utihfithe 24 hour urine sample and UIC
214 from the spot urine sample, adjusted for potertafounding factors including BMI, age,
215 gestational age, parity, smoking status and edutafubgroup analyses were conducted to
216 compare iodine supplement vs. non-iodine supplemsgrs and iodised salt vs. non-iodised

217 salt users. Statistical significance was sét 4t0.05.
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Results

One hundred and twenty-two women were recruitedifewvalidation study and 96 women
completed the study. Characteristics of the pgdicis are shown in Table 1. These women
were aged between 18-41 years with a gestatiomahigtudy entry between 11-19.5 weeks.
Seventy five percent of women were taking iodingpdeiments and 44% were using iodised
salt. Demographic characteristics of non-complefer26) compared to completers (n=96)
did not differ (data not shown). Reasons for womenhcompleting the study included lack of

time (n=17), withdrawal from the PINK study (n=w)iscarriage (nh=1) and illness (n=1).

| odine intake from the | -FFQ and four day weighed food record

Mean iodine intakes from the I-FFQ and four dayghked food record were 144 + 52 ug/d
and 160 = 54 pg/d, p< 0.001 (food only) and 2824 (Lg/d and 297 + 124 pg/d, p< 0.001
(food + supplement). As shown kigure 1 a significant correlation was found between the
estimated iodine intake from the I-FFQ and weigfuedl record (r=0.349, p<0.001) that was
strengthened once supplements were added (r=(0p80&)01). The limits of agreement
(LOA) for the Bland-Altman plot was between -1021d84 g across the range of iodine
intake reported from food (Figure 2). There wasrang agreement (k=0.799, p<0.001)
between the two dietary measures in the abilitgldssify the women as adequate or

inadequate intake based on RDI with 92% of wonmasstfied into a same category.

Reproducibility of the I-FFQ in pregnancy

There was no difference in the mean iodine intaterated from the I-FFQ completed at
enrolment (<20 weeks gestation) and at 28 weeksity@s (153 £ 70 pg/d vs. 144 + 52
pg/day respectively, p=0.338). A significant pagtcorrelation (r=0.622, p<0.001) was
shown in the estimated iodine intake from the I-Fde@pleted at the two time points (Figure
3).

Correlation between iodine intake estimated from the |-FFQ and UIC
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251 Median UIC (interquartile range) from the 24 hotina sample and spot urine sample was
252 178 (38-586) ug/L and 212 (7-881) ug/L, respecyiverinary iodine excretion (UIE) from
253 the 24 hour urine sample was 332 (49-799) upg/dagutated using UIC from the 24 hour
254 urine multiply by the total volume of 24 hour uririghe percent of women with UIC <150
255 pg/L was 39%from the 24 hour urine sample and 36 the spot urine sample. lodine
256 intake from the I-FFQ was positively correlatedhwibdine concentration from the 24 hour
257 urine sample expressed either as UIC (ug/L) or iigZday), with adjustment for BMI, age,
258 (gestational age, parity, smoking status and edut#ét=0.321 and r=0.448, p<0.001,

259 respectively) or without adjustment (r=0.299 and.477, p<0.001). There was no

260 correlation between iodine intake from the I-FF@ #me spot urine sample (Table 2) or
261 between UIE (ng/day) from the 24 hour urine sanapi@ UIC (pg/day) from the spot urine
262 sample (r=0.112, p=0.281).

263

264  Correlation between iodine intake from the | -FFQ and thyroid function

265

266 No correlation was found between total iodine ietélood + supplement) from the I-FFQ
267 and any markers of thyroid function including TSH3, fT4 and Tg with or without

268 adjustment foBMI, age, gestational age, parity, smoking statseducation (Table 2).
269

270 Subgroup analysis

271 There were no differences in iodine intake (footypastimated from the I- FFQ and

272 weighed food record between subgroups (iodine smpght vs. non-supplement users or
273 iodised salt vs. non-iodised salt users).

274

275 lodine-supplement users showed a correlation betvagkne intake from the I-FFQ and the
276 weighed food record (food only) (r=0.721, p<0.0Gik)d between iodine intake from I-FFQ
277 and UIC (ug/L) (r=0.362, p=0.004) or UIE (ng/dasp@.313, p=0.008) from the 24 hour
278 urine sample, while no correlation was shown in-fmmline supplement users.

279

280 Non-iodised salt users also showed a positive [atioa between the I-FFQ and weighed
281 food record (r=0.576, p<0.001) and between iodmakie from I-FFQ and UIC (ug/L) from

282 the 24 hour urine sample (r=0.491, p<0.001) whdecorrelation was observed in iodised salt
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users. UIE (ug/day) from the 24 hour urine samps positively correlated with the I-FFQ
in both iodised salt (r=0.331, p=0.028) and non-ssérs (r=0.605, p<0.001).

With the exception of fT4 in non-iodine supplemasérs, no correlation was shown between
the I-FFQ and UIC (ug/L) from spot urine sampleshyroid function in all subgroups (data

not shown).

Discussion

To the best of our knowledge this is the first gttmldevelop and validate an iodine specific
FFQ for assessing iodine intake in pregnant worasimg both dietary assessment and
functional biomarkers. Our results suggest that4REQ can be used as a valid tool in
estimating iodine intake in pregnant women as tREQ@ had a good correlation with the four
day weighed food record and UIE from the 24 hoiumausample, and showed strong
reproducibility. Additionally, our results suggéisat the I-FFQ can be useful in screening
women that may be at risk of inadequate dietagkiat

Our results show that the correlation between4REQ and weighed food record was
strengthened once supplements were added whidelg & result of the increased range of
iodine intake. The correlation coefficient in otudy compared well with other iodine FFQ
validity studies in adults with four day weighedébrecords (r ranging from 0.45 to 0.5%)

'8 and repeated 24 hour dietary recalls (r=0.3"77)Other validation studies in pregnancy
have assessed multiple nutrients including iodamel, not surprisingly the findings were
inconsistent with energy adjusted correlation dogiits ranging from 0.4 to 0.66 between
FFQ and four day weighed food recoftfs*®to -0.03 between FFQ and a 24 hour diet recall
%) which may be a reflection of the reference metiwod FFQ used, including the length
and food items included. Other single nutrientdation studies reported similar correlations
to our study including an iron specific checklistwdiet history interview (r=0.69, iron from
food and supplement) during pregnaff®y and a calcium specific FFQ with six day

weighed food record in women of child bearing ag®.42)®®.

Although correlation analysis is commonly useds thves not indicate the agreement
between two methods. The Bland-Altman method isrofiewed as the preferred technique

to assess agreement and hence to determine vaifditpew metho&*. The results of this
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study showed large Limits of Agreement, indicationy agreement between the I-FFQ and
the four day weighed food record. Many dietarydailion studies have found similar results
(14, 17°19,27, 29, 30)Ths is likely to be a reflection of the differs between the dietary
measures, as FFQs are commonly used to estimaferlterm, habitual intake while diet
records or 24 hour recalls estimate recent intiilghould therefore be questionned whether
assessing agreement using the Bland-Altman methaggropriate for dietary validation

studies as this technique was originally desigoezbmpare similar metho&s.

Our study is the only validation study which usethtb24 hour urine and spot urine samples
as reference markers to validate I-FFQ. The catical between iodine intake from the I-
FFQ and 24 hour UIE in our study is comparablerte’ of the two validation studies that
examined this relationship in non-pregnant wometrirbaontrast to the other stués?,

which showed no correlation between iodine intakenfl-FFQ and 24 hour UIE. This is
perhaps not surprising because although a 24 lamople is less variation when compared to
a spot urine sampfé& Y, it is still subjected to day-to-day variationidauline intake and
therefore it is not a reliable marker of iodinetgsafor individuals Furthermore, there was no
correction between the 24 hour UIE (u/day) andsphe UIC, demonstrating that UIC from a
spot urine sample is a poor indication of iodim@ke and status. UIC based on spot urine
adjusted for creatinine (expressed as iodine taticriee ratio) has been suggested as a more
accurate measure of iodine excretion and bettkatedn of iodine intake than spot UIC
alonet? 19:22:31.32) However, it has been shown that 10 repeateduspe samples are
needed to assess individual iodine statlisvhich is cumbersome and impractical similar to
the 24 hour urine collection. Due to these limdas of UIC as a marker of individuals’
iodine status, a simple I-FFQ like the one devealopeour study would be a better and

practical tool to assess iodine intake and statgsegnant women.

No relation between iodine intake from the I-FF@ any of the blood biomarkers was
shown. It is known that thyroid function is tightlggulated and adaptive mechanisms are in
place to ensure that the functional needs areewet) in times of mild iodine deficiené?.
Therefore, it may be that changes in blood bionrarks a result of inadequate iodine intake
will only occur in severely deficient populationghich is not the case for this population,
explaining the lack of correlation shown here. Ty also be similar to other biomarkers of
nutrient intake as single nutrient validation sagdin pregnancy that have used blood

biomarkers as reference measures also found nergmeak correlations with FFCGE: 3%
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Additionally, there are a number of modificationghe regulation of thyroid function that
occur during normal pregnancy, with not all of taestirely well understood. These normal

changes may also contribute to the lack of colmawith dietary iodine intake.

Within this population there were a similar numbéwomen who used iodised salt
compared to those that did not. Interestingly, salti-users showed a stronger correlation
between the I-FFQ and both the weighed food reandUIE (pg/day), while iodised salt
users showed no correlation. Although not statiflyisignificant, the non-iodised salt users
had a higher iodine intake of approximately 20p@4IRDI). It may be a possibility that
those women who add no salt to cooking or at thietare more health conscious and
therefore include foods that are higher sourcasdhe, resulting in stronger correlations
between the I-FFQ and weighed food record. Furtezmodised salt was not quanitified
from the I-FFQ which may explain the poor corr@atbetween the I-FFQ and UIE in
iodised salt users compared to non-iodised satsub®wever these results should be
interpreted with caution as this is a secondaryyarsaand the sample size within the

subgroups may be inadequate.

This study has a number of strengths. The mosttagdaod composition data was used
when estimating iodine intake from the two dietargasures, and the time allocated for the
collection of the reference methods was well cdl@doand the sample size was adequate.
Additionally, both subjective (the gold standard dicetary assessment) as well as objective
measures were used to assess the validity of Hr&l-However, we did not include iodine
intake from iodised salt due to the issues asstmith quantifying this. As half of the
women reported the use of iodised salt, this mlyiko have increased the mean iodine intake
and therefore effect the relationship betweenadldee intake from the I-FFQ and reference

measures.

Conclusion

The validity of the I-FFQ to estimate habitual iogiintake in Australian pregnant women
has been demonstrated by strong correlations withday weighed food records and
moderate correlation with UIE from 24 hour urinengdes as well as strong reproducibility.
Furthermore, the results of our validation studyi¢ate that the I-FFQ can be used as a

simple clinical tool to screen pregnant women sk df inadequate iodine intake. However



384
385
386

387

388
389
390

391

392

393

394

395
396
397
398
399

14

the I-FFQ has limited ability to predict thyroidniction. This I-FFQ could be modified to

assess iodine intake in other populations.
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Table 1. Demographic characteristics of the study population

Participants
(n=96)
Mean SD

Agée (year) 31.5 51
Gestational Age(week) 15.3 2.3
Weight (kg) 70.1 16.1
BMI2 (kg /nf) 26.2 5.8
Primiparou$ 55% (53)
Completed secondary education 85% (82)
Currently smoking 7% (7)
Smoking 3 months prior to pregnaficy 13% (12)
Taking iodine containing supplemehts 75% (72)
Using iodised sailt 45% (43)

BMI: Body mass index
®Data are Mean + SD

®Data are % (number)

18



Table 2: Association between |-FFQ (Food plus Supplement) and biomarkers

Unadjusted Adjusted?
(n=96) (n=96)
B SE P B SE P

Spot urineUIC 0.213 0.128  0.095 0.239 0.143  0.098

FT3 -0.001 0.000 0.052 0.000 0.000 0.318
FT4 -0.001 0.001 0.529 0.000 0.001 0.097
TSH 0.000 0.001  0.900 0.000 0.001 0.798
TG -0.005 0.011 0.691 -0.009 0.012 0.488

I-FFQ: lodine specific food frequency questionnaire

B: coefficient

SE: standard error of the coefficient

UIC: urine iodine concentration

FT3: Free Triiodothyronine

FT4: Free thyroxin

TSH: Thyroid stimulating hormone

TG: thyroglobulin

®Adjusted for BMI, age, gestational age, parity, King status and education
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Figure Legends

Figure 1: lodine intakes (pg/day) measured from4REQ at baseline (<20 weeks) and 28
weeks gestation (r=0.622, p<0.001).

Figure 2: lodine intakes (pg/day) measured from4#REQ and weighed food diary with a)
no added supplements (r=0.349, p<0.001) and b)desladgplements (r=0.876, p<0.001).
Figure 3: Agreement between the I-FFQ and weigbed tliary (g/day) in estimates of
iodine intake assessed by the Bland-Altman teclmiqean differenc@2SDs)



