Investigating the Relationship between
Maternal Iodine Intake in Pregnancy and
lodine Status or Thyroid Function of

Mothers and Infants

A Prospective Cohort Study

Dominique Condo

This thesis is submitted for the degree of Doctor of Philosophy
The University of Adelaide

School of Paediatric and Reproductive Health

Faculty of Health Science

June 2015



Table of Contents

TaDIE OF CONENTS ...ttt et e s e s be e e sreenee e I
LISt OF TADIES.....eeieiieieee bbbt b bbb eneas vii
I ES 0 T [N =TSRSS IX
N 0L = Tod TSRS X
D =Tod -V UA o] ISR xii
ACKNOWIEAGEMENTS ... Xiv
LiSt OF ADDIEVIALIONS. .....ccuiitiiiiiieieiee e bbb XVi
Chapter 1 2 INTrOUCTION ......ocii e et sreereenes 1
Chapter 2 : LITErature REVIEW .........cuoiiieieiieiteite sttt 5
2.1 OVErvIieW OF lILEratUre FEVIBW ......cc.ecieiieieiie ettt ettt sre e enes 5
2.2 lodine and thyroid NOIMONE .........ccuiiiiiice e 5
2.2.1 SOUICES OF T0UINE ...vevieiieieeie ettt 5
2.2.2 lodine and thyroid hormone metaboliSM............cocoiiiiiiniiiee e, 6
2.2.3 Normal changes in thyroid function in Pregnancy .........c.ccoceverenenenenenesiesieee e, 8
2.2.4 Transplacental transfer of thyroid hormone ..., 10
2.2.5 Thyroid function in the postpartum Period...........ccccevveiieieeriieie e 10
2.2.6 Thyroid dysfunction in pregnancy and in the postpartum period............c.ccccevurnene. 11
2.3 Assessment of iodine intake and STALUS...........coveiverieririiiiieeecee e 12
2.3.1 DIELArY @SSESSIMENT .....viiiiieiiie et ettt ettt et e e e e s e e be e s reeeteesraeanees 12
2.3.2 Urinary i0ding CONCENTIALION ..........coiuiiiieeiiic it 13
2.3.3 BlOOU DIOMATKEIS ... 15
2.4 lodine requirements in pregnancy and lactation ..............ccocvvvirieienese s 18
2.5. lodine intake and status of Australian pregnant women and infants .................cccccoe..... 19
2.5.1 lodine intake of Australian pregnant WomenN ..........cccccveiveeniesiieesie e 19
2.5.2 lodine status of Australian pregnant WomeN ...........cccovveieieeneerie e e e e 19
2.5.3 Thyroid function of Australian pregnant Women ...........ccccevveveererieereereseeseeneesenns 21
2.5.4 NEWDOIN TSH ... ottt b e b neenneas 24
2.5.5 Summary of the FINAINGS .......ooiiiii e 24



2.6 REVIEW OF e TIEBIATUIE ...ttt e 25

2.7 The relationship between maternal iodine intake/maternal UIC and markers of maternal
iodine status/thyroid FUNCLION............ccuiiiiiice e 26

2.7.1 The relationship between maternal iodine intake and markers of maternal iodine

StAtUS/tNYTOIA FUNCHION ... e 27
2.7.1.1 StUAIES IN PrEYNANCY ....cvviiveeteeiesieesieeseesteesteeseesreesteeseesreestesseesreesteeseesseessesneessens 27
2.7.1.2 Studies in the postpartum PEriod ..........ccccerereiiririseeeee e, 31
2.7. 1.3 SUMMIATY ..ttt ettt ettt e as b e e sab e e e sbb e e e nbb e e s bbeeanbneeanseeeas 32

2.7.2 The relationship between maternal UIC and markers of maternal thyroid function 40
2.7.2.1 StUTIES 1N PIEGNANCY .....vveeiiereeieite ettt ettt ettt 40
2.7.2.2 SUMIMATY ...ttt b ettt n e nb e e bt e beenn e nrenne s 44

2.7.3 The relationship between maternal UIC and maternal BMIC...............cccovevveiennnn, 45
2.7.3.1 Studies in the postpartum PEriod ...........ccecveieiieie e 45
2.7.3.2 SUMIMAIY ...ttt bbbt n e e bt e b e beenneenr b 46

2.7.4 OVErall SUMIMAIY.....c.oiiiiiieieie ettt 62

2.8 The relationship between markers of maternal iodine intake/ iodine status thyroid
function and markers of infant iodine status/thyroid function..............cccccooeviieie e, 62

2.8.1 The relationship between maternal iodine intake and markers of infant UIC/thyroid

L0 T2 1 o o SR 63
2.8.2 The relationship between maternal UIC and infant UIC.................c.cooeiiiiincenn, 64
2.8.2.1 StUAIES IN PrEYNANCY ......viivietecieetie ittt ettt ste e ste st re e s e e e e sreesreennenreas 64
2.8.2.2 Studies in the postpartum Period ..........ccocevereiereninieeeee e, 64
2.8.2.3 SUMIMAIY ...ttt ettt b et be e n e nne e 66
2.8.3 The relationship between maternal UIC and markers of infant thyroid function.....67
2.8.3.1 StUAIES IN PIEYNANCY ....vveiviieiie et etie ettt ettt te et be et e e et eete e sreeabaesree s 67
2.8.3.2 Studies in the postpartum Period ..........cccoerereierinisieee e, 71
2.8.3.3 SUMMAIY ...ttt bbbt sb ettt e e b e nneas 71
2.8.4 The relationship between markers of maternal thyroid function and markers of
INfant thyroid TUNCLION ..........ooi i 72
2.8.4.1 StUTIES 1N PIEGNANCY .....eiveeiierieteste sttt sttt ettt sttt bbbt ne e 73
2.8.4.2 SUMMAIY ...ttt etttk et nb ettt e b e nne s 76
2.8.5 The relationship between maternal BMIC and infant UIC/markers of thyroid
L1013 (o] o SRR 77
2.8.5.1 SUMMIAIY ...eiiiiiie ittt asb e et e e nnb e e bt e e s be e e snbneesnnneens 78
2.8.6 OVErall SUMMAIY.....ccuiiiiiiecii ettt nre e neeee e 103



2.9. The relationship between maternal iodine intake/markers of thyroid function and

clinical outcomes (pregnancy/birth outcomes, infant growth and the health/wellbeing in

pregnant or Postnatal WOMEN) ..........ciieiiiieiiere et 104
2.9.1 The relationship between maternal iodine intake in pregnancy and pregnancy/birth
(0111 (o0] 1 1T TP TP UPPTOUPRTOPPRTOTIN 105
2.9.2 The relationship between markers of maternal thyroid function in pregnancy and
PregnanCy/DIrth QUECOMES .........ooiuiiieiieieee et 105
2.9.3 The relationship between maternal iodine intake and infant growth outcomes.....107
2.9.4 The relationship between markers of maternal thyroid function and infant growth
(011 (o0 11T TP TP UPPTUPPTOPPROPIN 108
2.9.5 The relationship between maternal iodine intake and the health/wellbeing of
pregnant and postnatal WOMEN ...........ccoiiiiiiieie e 110
2.9.6 The relationship between markers of maternal thyroid function and the
health/wellbeing of pregnant and postnatal WOmMEeN ...........cccceveiereninciinineeeee, 110
2.9.7 SUMIMAIY ...c.ttitieieeiie ettt ettt ettt b bttt e bt n b et e e e b ne e 130

2.10. The effect of iodine supplementation in pregnancy on maternal and infant iodine
status/thyroid function and clinical OUtCOMES. ..........cccccveiiiie i, 130

2.10.1 The effect of iodine supplementation in pregnancy on maternal iodine status and

TNYTOI FUNCTION ... 132
2.10.2 The effect of iodine supplementation in pregnancy on infant UIC and thyroid

FUNCTION ...ttt et bbb e b e e ne e nes 133
2.10.3 The effect of iodine supplementation in pregnancy on pregnancy outcomes ......133

2.10.4 The effect of iodine supplementation in pregnancy on infant growth outcomes .134

2.00.5 SUMMAIY ... eiiiiiiie ittt e e e et e e e b e e e nbe e e asbaeeasseeeabeeeannneeas 144
2.11. Rationale for this theSIS. ..o 144
Chapter 3 : General Methods ..o 146
S L INTrOAUCTION .ttt st bbbttt 146
Y 016 |0 (1] o ISR UPPRPRS 146
3.3 StUAY PATICIPANTS ... e e s e sae e aeenree s 147
B4 RECTUITIMENT ...ttt 147
3.5 Data MaANAGEIMENT.........eiiiiiie ittt st e be e e snbe e e annes 148
3.6 ASSESSIMEINTS ...ttt 149
3.6.1 Assessment of maternal dietary iodine intake ............coccovveiiiiniii i, 149



3.6.2 Assessment of maternal iodine status and thyroid function ..............cccoeceeveiiennene. 152

3.6.2.1 Urine 10diNe CONCENTIAtION. .....ccuiiieiiieieeiie st 152
3.6.2.2 Thyroid FUNCLION ......ccuveiicie et 153
3.6.2.3 Breast milk ioding CONCENTIAtiON .........cccoeiiriiiiiieieere e 154
3.6.3 Assessment of infant iodine status and thyroid function...........cccccceveveiieiienenn, 155
3.6.3. 1 NEWDBOIN TSH ...t nee e 155
3.6.3.2 Urine 10dine CONCENTIAtION. .....ccuiiiiiieiieiesieese ettt 155
3.6.3.3 Thyroid FUNCLION ......ccueeiiiic e 156
3.6.4 Assessment of pregnancy and birth OUtCOMES..........ccccceevviiiiieci e, 156
3.6.5 Assessment of infant anthropOMELriCS........coooviiiiiiiiiiieeee e 156

3.6.6 Assessment of the general health and wellbeing of pregnant and postnatal women

......................................................................................................................................... 157
3.7 Sample SIZe ESUMALION .......ccveiieiiec et nre e 159
3.8 SEALISLICAl ANAIYSIS ..o s 160

3.8.1 SUDGIOUP ANAIYSIS. ...ttt 164

Chapter 4 : The relationship between maternal total iodine intake in pregnancy and

markers of maternal iodine status/thyroid function in pregnancy and in the postpartum

[0 1=] oo R TP TV RPRUR PP 166
4. INTOAUCTION .. 166
4.2 Subjects and MELOGS..........cc.eiiiii e 167
4.3 SEAtiStICAl ANAIYSIS ......ecvieiece e e 168
4 RESUIS ..o 170

4.4.1 Maternal total 100INe INTAKE .......oovveeieeeeee e eeeees 174
4.4.2 Maternal urine i0ding CONCENTIAION........oeveeiieeee et eeeeeeeees 177
4.4.3 Maternal thyroid fUNCHION ..........cooiiiiic e 178
4.4.4 Breast Milk 100iNe CONCENTIALION .......ovvveieeeeeeeeee et e e e e eeeeeeeees 180

4.4.5 The relationship between maternal total iodine intake in pregnancy and maternal

4.4.6 The relationship between maternal total iodine intake in pregnancy and markers of
maternal thyroid fUNCLION .........c.ooiiiic e e 187
4.4.7 The relationship between maternal total iodine intake in pregnancy and BMIC ...190
4.4.8 The relationship between maternal UIC at 28 weeks’ gestation and markers of

maternal thyroid function at 28 weeks’ geStation..........cocvevviiiiiiiiiiiciie s 190



4.4.9 The relationship between UIC at 28 weeks’ gestation and BMIC at birth............. 190

4.4.10 SUDGIOUP ANAIYSIS......iiiiiiiieiiiie et e 193
A5 DIESCUSSION ... teeee e et e e e et e e ettt e e e e e e e e e eeeeeeeeeee e e eeeeeeeeesannreeeeeeeeans 193
B8 CONCIUSION. ..ottt e et e e ettt e e e e e e e ettt e e e e e eeseeeeeeeeeeans 208

Chapter 5 : The relationship between maternal total iodine intake/iodine status/thyroid

function in pregnancy and markers of infant iodine status/thyroid function.................. 209
T8 A 1 0o 1 od £ o] o PSP ST ORI 209
5.2 Subjects and MEthOGS.........cc.viieiieccee e e 210
5.3 SEatiStiCal @NAIYSIS ......ccveecieeieic e e 211
5. RESUITS ..ttt ettt ettt re e Rt et R e Re et e e e nreeteeneeaneene e 213

5.4.1 Infant urine 10dine CONCENTIALION..........cciveiieieriese et 217
5.4.2 Infant thyroid FUNCLION............coi i e 217
5.4.3 The relationship between maternal total iodine intake in pregnancy and infant
UIC/markers of thyroid FUNCHION ..........ooiiiiiiiiice e 220
5.4.4 The relationship between maternal UIC at 28 weeks’ gestation and infant
UIC/markers of thyroid FUNCHION ............cooiiiiiece e 220
5.4.5 The relationship between maternal thyroid function at 28 weeks’ gestation and
markers of infant thyroid fUNCHION ..o, 220
5.4.6 The relationship between maternal BMIC at birth and infant UIC/thyroid function
......................................................................................................................................... 225
5.4.7 The relationship between maternal thyroid function at 3 months postpartum and
INFant thyroid FUNCHION ..o 227
5.4.8 SUDGIOUP ANATYSIS......eiiieiieieiisie et 230
5.5 DISCUSSION ...ttt ittt sttt sttt e b b e sttt e bt s bt e bt e s bt e bt ebe e s bt e st e eneenbeenbeeneeabeene e 232
IGO0 0 1od {115 o] o TSRO R PRSPPI 241

Chapter 6 : The relationship between maternal total iodine intake/thyroid function in
pregnancy and pregnancy/birth outcomes, infant growth and the general health and

wellbeing of pregnant and postnatal WOmEN. ...........ccocviiiiiie s 242
B. 15 INEFOTAUCTION ...t b bbbt 242
6.2 SUDJECS aNd METNOUS........cieeie e 243
6.3 SEAtISTICAl ANAIYSIS ...vveiiieieieieie et 244



8.4 RBSUIES .. nnnn 246

6.4.1 Pregnancy and birth OULCOMES..........couiiiriiiie e 246
6.4.2 Infant growth MeasUrEMENTS ..........ccccvveiiieiieiesee e 246
6.4.3 General health and wellbeing of WOmMeN ..........cccooovee e, 248

6.4.4 The relationship between maternal total iodine intake/thyroid function in pregnancy
and pregnancy/birth QUICOMES............ooiiiiiiieieer e 251
6.4.5 The relationship between maternal total iodine intake/thyroid function in pregnancy
and INFaNt GroWEN..........ooieee e e 253
6.4.6 The relationship between maternal total iodine intake/thyroid function in pregnancy
and the general health and wellbeing of pregnant and postnatal women........................ 257

6.4.7 The relationship between maternal thyroid function at 28 weeks’ gestation and the

general health and wellbeing of pregnant and postnatal women..............c.cccccevevveiiennenn, 258
6.4.8 SUDGIOUP @NAIYSIS....c..eciiiiieiieeie et nre e 263

5.5 DISCUSSION ...vvieieieiieieeieetie st e ste et e s e e ste e st e sseesteeseeere e beeseeaseesseesseaseesbeesteaneesbeesseaneeaneeseans 265

G RG I @0 o] [11S] o] o 1SRRI 269
Chapter 7 : General DISCUSSION ........c.coueiiieieiie ittt ettt ste e areenre e 271
% R O] Tod 11T o] TP R PR PRRR 277
] (= =] o0 OSSR 280
N o] o 1< 0T L) PSSP SP T TP UROPOPPPTN 298
Appendix 1: Screening and eligibility FOrms ..o 299
Appendix 2: INFOrmation SNEEL..........cocviiiiii e 301
APPENTIX 3: CONSENT TOIMM: ...t 305
APPENdiX 4: CONSENT TOMMN ...t 307
Appendix 5: SUMMAry 0f @SSESSIMENTS......cc.viiiieiieiie et 349

Appendix 6: Development and validation of an iodine specific FFQ to estimate iodine

intake in Australian pregnant WOmMEN ..........ccouiiiiiieierene e 350
Appendix 7: lodine food frequency QUESTIONNAITE...........c.coverieiiereere e 359
Appendix 8: SF-36 QUESTIONNAITE. ..........eiiiiiiieeieieie st 364
Appendix 9: DASS QUESTIONNAITE .......cc.eiiiiiiiieiieieie e 369

Vi



List of Tables

Table 2.1 Criteria from the WHO for the assessment of iodine nutrition in a population based on
MEAIAN UICE........oooiiiicicic s 16
Table 2.2 Thyroid function of Australian pregnant WOomenN ...........ccccoeviiereniieniesiiesesiee e 22
Table 2.3: Studies assessing the relationship between maternal iodine intake and markers of
maternal iodine status/thyroid FUNCLION ... 33
Table 2.4 Studies assessing the relationship between maternal UIC and markers of maternal
thyroid FUNCEION /BIMIC ..ot 48
Table 2.5: Studies assessing the relationship between markers of maternal iodine status/thyroid
function and infant UIC/markers of thyroid function ............c.ccccevviiiiiiie e 80
Table 2.6: Studies assessing the relationship between maternal iodine status/markers of thyroid
function and pregnancy/birth outcomes, infant growth and/or the general health/wellbeing of
Pregnant/PoStNAtal WOMEN ..........iiiiie ettt nne e 113

Table 2.7: Effects of iodine supplementation in pregnancy on iodine status and thyroid function

(adapted from Zhou et al 2014)2 .. ..., 135
Table 4.1: Baseline characteristics of pregnant WOomMeN ...........ccoccveveiinienieerie e 173
Table 4.2: Dietary iodine intake of pregnant WOmeN ...........cccoeiiiiiiiene s 175
Table 4.3: lodine status and thyroid function of pregnant and postnatal women..............c.co....... 179

Table 4.4: lodine status and thyroid function of pregnant and postnatal women: comparison of
women using iodine supplements >150pg/day vs. women using iodine supplements
<L150UQ/dAY TN PIEYNANCY ..evveiieiieiieiesieeiesieeie st e ste e steareesbeeseesbeeseesseesesseessesseesseaneessenneens 182

Table 4.5: lodine status and thyroid function of pregnant and postnatal women: comparison of
women with iodine intake in pregnancy below the RDI (<220ug/day) vs. iodine intake in
pregnancy above the RDI (Z2201&/daY).......ccviiiiiiiiiiiiieiiieese s 183

Table 4.6: Thyroid function and BMIC of women according to categories of median UIC in
[S1=T0 g E=T [0} T PR PURPPRRTPPRI 184

Table 4.7: Thyroid function of pregnant and postnatal women according to categories of BMI
(<25kg/m? and >25kg/m?) at pre-pregnancy, baseline (<20 weeks' gestation) and 3 months
postpartum: EXploratory @analySiS. ... e 185

Table 4.8: The relationship between maternal total iodine intake in pregnancy and maternal UIC
(log scale) at 28 weeks’ gestation and 3 months PoStPartUM..........cccovveieiieneniene e 187

Table 4.9: The relationship between maternal total iodine intake in pregnancy and maternal
thyroid function at 28 weeks’ gestation and 3 months postpartum............c.ccecereererienerennens 189

Table 4.10: The relationship between maternal total dietary iodine intake in pregnancy and BMIC

(log scale) at birth and 3 MONths POSLPAITUM .......coiviiiiiiiie e 192

vii



Table 4.11: The relationship between maternal UIC at 28 weeks’ gestation and maternal thyroid
function at 28 WeeKS’ ZESTAtION........ieiiiiiiiiieitie e 192
Table 5.1: Baseline characteristics of infants at birth..............cccocii, 216
Table 5.2: Infant UIC and thyroid function at 3 months of age: comparison of women using iodine
supplements >150pg/day vs. women using iodine supplements <150pg/day in pregnancy 218
Table 5.3:Infant UIC and thyroid function at 3 months of age: comparison of women with iodine
intake in pregnancy below the RDI (<220ug/day) vs. women with iodine intake in pregnancy
above the RDI (Z2201L@/AAY) .eiiuviiiiiiieiie it 219
Table 5.4: Infant UIC and thyroid function according to feeding mode at 3 months of age........ 219

Table 5.5: The relationship between maternal total iodine intake in pregnancy (baseline at 28

weeks’ gestation) and infant UIC/thyroid function (log scale)..........ccooevirieiiiiciiiiciienn, 221
Table 5.6: The relationship between maternal UIC/thyroid function at 28 weeks’ gestation and
infant thyroid function (10g SCAIE)........c.coveiiiiiiii i e 223
Table 5.7: The relationship between maternal BMIC at birth and infant UIC/thyroid function in
breastfed iNfants (109 SCAIE) .......ooveiiiiiie e 226
Table 5.8: The relationship between maternal thyroid function at 3 months postpartum and infant
thyroid function at 3 months of age (10g SCale) .......ccoceviriiiiiiiii e 228
Table 6.1: Infant growth measurements at birth and 3 month of age ..........ccoceeviiiiicnee, 248
Table 6.2: Raw scores of PCS and MCS measured using the SF-36 questionnaire..................... 249

Table 6.3: Proportion of women categorised into the different levels of severity across the three
scales measured from the DASS QUESLIONNAITE ........cccoeiriiiiiiereie e 250
Table 6.4: The relationship between maternal thyroid function at 28 weeks’ gestation and
PregnanCy/Dirth OULCOMES...........ooiiiiiiiee e 252
Table 6.5: The relationship between maternal total iodine intake in pregnancy and infant growth
MEASUFEMENTS (Z-SCOMES) ..evvevrerieiteesiesieestesteesesseestesseestesseessesseesseaseesseessesseessesseesesseensesneenns 254
Table 6.6: The relationship between maternal thyroid function at 28 weeks’ gestation and infant
growth MeasuremMENtS (Z-SCOTES) ......civeiuueruereeriesreesteseesseaseessesseesseessesseesesseessesseessesssessensenns 255
Table 6.7: The relationship between maternal total iodine intake in pregnancy and the PCS and
MCS measured from the SF-36 qUESTIONNAITE.........ccvviiiieieiieie e 257
Table 6.8: The relationship between maternal total iodine intake in pregnancy and severity of
depression, stress and anxiety scales measured from the DASS questionnaire.................... 258
Table 6.9: The relationship between maternal thyroid function at 28 weeks’ gestation and the PCS
and MCS scores measured from the SF-36 qUESHIONNAITE. ..........cccoviiirierieneneseee e 260
Table 6.10: The relationship between maternal thyroid function at 28 weeks’ gestation and

depression, stress and anxiety scales measured from the DASS questionnaire.................... 261

viii



List of Figures

Figure 1.1 lodine status worldwide based on median urinary i00ding ...........c.cccoevvniiiinneieienne, 2
Figure 2.1: lodine and thyroid hormone metaboliSm ..........cccoviieii i 8
Figure 4.1: Total number of women screened and recruited ............ccccevevevevieiieiecie e 171
Figure 4.2: Women that completed each stage of the study ...........ccoceveiiiiiiiiiniice 172
Figure 4.3: Major food sources of i0dine iN PregnancCy............ccoeeiereiieieneneneseseeeeeeees 176
Figure 4.4: Correlation between total iodine intake in Pregnancy..........cccocevereienieneeiennenn 186

Figure 4.5: Correlation between total iodine intake in pregnancy (baseline and 28 weeks’

gestation) (ug/day) and BMIC (UQ/L) @t ....cveceeiieieiiecece et 191
Figure 5.1: Infants that completed each stage of the Study- ...........ccoovveieiiiniince 214
Figure 6.1: Women and infants that completed each stage of the study ...........cccccocvvivviennnn. 247



Abstract

lodine is crucial for thyroid hormone production which is essential for growth and
development. lodine deficiency in pregnancy can lead to cognitive impairment, poor growth,
congenital abnormalities and in severe situations cretinism. Mild iodine deficiency re-
emerged in Australia in the last decade. To address this issue, in 2009 mandatory iodine
fortification of bread was implemented and in 2010 routine iodine supplementation in
pregnancy was recommended. Since mandatory iodine fortification there has been limited

data on the iodine intake and iodine status of Australians, including pregnant women.

Intervention trials in iodine deficient populations have shown a higher maternal and infant
urine iodine concentration (UIC) in iodine supplemented groups compared to controls, with
the effect on thyroid function being less clear. However, no studies have assessed the
relationships between maternal iodine intake from food and supplements in pregnancy and
maternal or infant iodine status and thyroid function in mildly iodine deficient or sufficient

populations.

The primary aims of the thesis were to examine the associations between maternal iodine
intake/iodine status/thyroid function in pregnancy and markers of maternal and infant iodine
status/thyroid function. The secondary aims were to examine the associations between
maternal iodine intake/thyroid function in pregnancy and pregnancy/birth outcomes, infant

growth and the general health of pregnant and postnatal women.

783 pregnant women in South Australia participated in the study. An iodine specific food
frequency questionnaire (I-FFQ) was developed and validated to assess dietary iodine intake

at baseline (<20 weeks’ gestation) and 28 weeks’ gestation. Maternal UIC, maternal thyroid



function and the general health and wellbeing of pregnant and postpartum women was
assessed at baseline, 28 weeks’ gestation and 3 months postpartum. Breast milk iodine
concentration (BMIC) was assessed at birth and 3 months postpartum. Thyroid stimulating
hormone (TSH) was collected from newborn screening at birth. Pregnancy/birth outcome data
and infant anthropometrics at birth were collected from the women’s and infant’s medical
records and infant UIC, infant thyroid function and infant growth was measured at 3 months

of age.

Based on the median UIC, pregnant women in this study were classified as iodine sufficient,
both with or without the use of iodine supplements during pregnancy. Maternal iodine intake
in pregnancy was positively associated with maternal UIC and BMIC (Chapter 4), while no
association was found with maternal thyroid function (Chapter 4), infant UIC, infant thyroid
function (Chapter 5) or clinical outcomes (Chapter 6). At 28 weeks’ gestation maternal free
trilodothyronine (fT3) was positively associated with infant fT3 at 3 months of age, while
maternal fT3 and thyroglobulin (Tg) was inversely associated with infant TSH at 3 months of
age (Chapter 5). Furthermore, markers of maternal thyroid function at 28 weeks gestation
was associated with the mental and physical health of women at 3 months postpartum as well

as the severity of stress at 28 weeks gestation (Chapter 6).

In summary, maternal iodine intake in pregnancy is not associated with maternal or infant
thyroid function in an iodine sufficient population, although maternal thyroid function at 28
weeks’ gestation is associated with infant thyroid function at 3 months of age and with
aspects of the general health and wellbeing of pregnant and postnatal women. Further
research is needed to better understand these relationships in populations with various iodine

status and their impact on infant development.
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