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Abstract

Background: Term infants (=37 weeks’ gestation) have often been regarded as a
homogenous group of neonates who do not have increased risks associated with their
gestational age at birth. However there is growing evidence to suggest that infants born
between 37 to 38 weeks and 6 days gestation (early term) are at increased risk of
suboptimal short- and long-term health outcomes compared to infants born greater than
39 weeks’ gestation. At present, a small number of studies have investigated the feeding
practices of early term infants (ETls) from birth until 12 months of age compared to full
term infants (FTls). The limited evidence available on the feeding practices of ETls
suggests that these infants are likely to have reduced breastfeeding durations. The
reasons for the reduction in breastfeeding rates seen amongst ETls have yet to be

adequately explored.

Objective: The aim of this present study is to compare the feeding practices of ETls and
FTIs living in New Zealand during the first six months after birth in relation to

recommendations, and determine the factors that influence their feeding practices.

Methods: Participants were eligible for inclusion into the study if they were born =37
weeks gestation and were aged between five and nine months at the time of recruitment.
A total of 438 infants and their caregivers were recruited from across New Zealand. An
online six month infant feeding questionnaire was administered which collected data on
feeding in the first week after birth; feeding from two weeks to six months; current intake;

problems with feeding; obstetric and demographic details.

Results: Early term infants were less likely to exclusively breastfeed during their hospital
stay (P=.013), at week one (P=.016), week four (P=.029), week 17 (P=.040) and week 22
(P=.014) compared to FTls. No differences were seen between the two groups at 26
weeks of age. Mothers of ETls reported experiencing more breastfeeding difficulties

during the first week after birth compared to FTls (P=.015). Early term infants were more



likely to be born by elective caesarean birth (P=.003) compared to FTls. More ETls were
born to mother’'s =35 years of age compared to FTIs (41.1% versus 33%). Infants born
early term were more likely to be admitted under paediatric care (P=.003) and be
admitted to a newborn care unit (P=.007) after birth compared to FTls. The median (IQR)
age of the introduction to solid foods was 22.8 (20.4-25.4) weeks, no differences were
seen in the timing of the introduction of complementary foods between ETls and FTls.
The most common first foods introduced to infants were vegetables (34.8%), followed by
infant baby rice or cereal (33.0%) and fruit (20.0%), no infants were introduced to red

meat as their first food.

Conclusion: Differences in infant feeding practices and health outcomes were identified
between ETIs and FTls. It is suggested that District Health Boards, health care

professionals, and stakeholders in New Zealand adopt the definition of early term birth.



Acknowledgement

There are numerous people | would like to thank for making this research possible. Firstly
| would like to thank the parents and caregivers that took time out of their busy lives to
be involved in this study. This study would not have been possible without their

participation.

Secondly, | would also like to thank my academic supervisor, Dr Cath Conlon. Dr Cath
Conlon has mentored me from start to finish and has provided me with her support,

guidance, and expertise. Without her this study would also not have been possible.
Thirdly, I'd also like to thank my professional supervisors Dr Chris McKinley and Barbara
Cormack for the exceptional critique and advice they provided regarding the completion

of this thesis.

Finally, | would like to say a very big thank you to my family and friends for providing me

with constant support and encouragement throughout.



Table of Contents

ADSTract.....coeiiiiiiiiiiiiiiiiiiiiii e i
Acknowledgement...........ccoiiuuiiiiiiiiiiiiiit e iii
Abbreviations ... ix
1.0, INtroduction.....cccceviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiteeeeerererr s 1
1.1 BACKGIrOUNG ..o e 1
1.2. Statement of the problem ... 5
1.3, StUAY PUMPOSE ... 5
1.3.1. Significance of this reSEarch ............cc..ueeiiiiiieeieiiee e 5
123020 AAIM e 5
1.3.3. ODJEOCHIVES oot 6
1.3.4. HYPOTN@SIS ... 6
1.4, TRESIS STIUCTUIE L.t 6
1.5. Research contributors ...........couiiiiiiiiiii e 7
2.0. Literature ReVIEW ........cccoiiiiiriiiiiiiiiiiiiiiiiiiiinccnenrnrcccceeeerree e 8
2.0.7. Literature reView OBJECHIVE .........c..uueiiiiieee e 8
2.0.2. SEAICH CIIEOIIA ... eeeeeee e 8
2.1 Tl DIrth e 9
2.1.1. Defining term Dirth ...........coocuiiiiiiiiiiiee e 9
2.1.2. Prevalence of early term Dirths..........c.ccceeiiiiiieiiieeee e 10
2.1.3. Causes of early term Dirths...........ccooiiiiiiiiiiieseee e 10
2.1.4. Consequences of early term birth ...............ccccccociiiiiiiiiiiiiii i, 11
2.2. Nutritional considerations for early term infants..........ccocceiiiiiiiiiciii, 14
2.2.1. Infant energy and protein reqQUIrements ...............ccccccevieeiiiiiiiiiiiciicccee 15
2.2.2. Iron requirements during infancy ............cc.cccocciiiiiiiiiiiiiiiic e 15
2.2.3. Requirements for calcium and vitamin D during infancy...............ccccccccooi. 16
2.3, Breastfe@ding .. .o i 17
2.3.2. Exclusive breastfe@ding...........cccuiiiiiiiiiie e 18



2.3.3. Breastfeeding recommendations ...............ccoevueruieiieiiieiiieeee e 19

2.3.5. Factors influencing the initiation and duration of breastfeeding ........................ 22
2.3.6. Health benefits of human breastmilk..............cccocceviiiiiiiiiiiiiiiieseeee, 24
2.3.7. Artificial infant fe@AiNG .........cooiiiiiiiii e 25
2.3.8. Contraindication to exclusive breastfeeding...........c.ccccccecieriimiiieniiiiiiiie, 26
2.3.9. Current infant feeding practices from birth until six months of age................... 26
2.4. Complementary feeding ..........cooiiiiiiiiii e 30
2.4.1. Defining complementary feeding.............ccccccueviiiiiiiiiiiiiiicicie e 30
2.4.2. Physiological aspect of complementary feeding..............ccccccooiiiiiiiiiiiicin 30
2.4.3. Nutritional aspect of complementary feeding ............cccccccooiiiiiiiiiiiiiiiicie 31
2.4.4. Recommendations for the introduction of complementary foods ..................... 32
2.4.7. Complementary feeding guidelines for infants...............cccccccooiiiiiiiiiiicinns 33
2.4.8. Factors which influence current feeding practices ............c.ccccoceeviiiiiiiiiiiciccnnn. 34
2.4.9. Current complementary feeding practices............cccceuceeiiiriieniiiiiieniieice, 35
B8 T YU 10 Y T=Y RN 37
3.0. Methods ....uuueneriiiiiiiiiiiiiiiitrteccc 38
3.1 SEUAY AESIGN . 38
3.2. Ethical @pproVal............cccooiiiiiiiiiiiiiiice e 38
330 SEUAY SETEING oot 38
3.4, Study POPUIATION ... 38
3.5. Data CONOCHION ... 41
3.6. Statistical @NAIYSIS .........oovueiiiiiiie e 43
4.0. RESUIS ..ottt 44
4.1. Description of partiCipants .............c.ccccuiieiiiiiiiii i 44
4.2. Milk feeding practices ............cccociiiiiiiiiiiiiiiii it 47
4.3. Complementary feeding practices of infants ..............cccccooiiiiiiiiiiiiiiiiiic, 53
5.0. DiSCUSSION ...ttt erre e e e ensaa e e e e eeees 61
5.1. Maternal and obstetric characteristiCs.............ccccueeiiierciieniieiiiieeieeeeeee 62
5.2. Milk feeding PractiCes ...........ccciuiiiiiiiiiiieie e 64
5.3. Complementary feeding practices..............cccccccccoiiiiiiiiiiiiiiiiiiiicc 68



6.0. CoNCIUSION ...ueeiiiiiiiiiiiiiiicttreccccte e 73
6.1 SUMMAIY ... 73
6.2. CONCIUSION ... 74
6.3, STrONGLNS ... 75
6.4, LIMITAtIONS ...oeeeiiiiiiieece e 77
6.5. Recommendations for further research................ccccccocoiiiiiiiiiiiiiiiiiiiccc 79

References........ooiiiiiiiiii s 80

APPENICES. . .ceeeiiiiiiiiiiiiiiiiirritiiieteeeieeereeneeestennssessssnssssssessssssssessssssssennssnns 90
Appendix A: Steps to successful breastfeeding.............ccccccceiiiiiiiiiiiiiiiiiic 90
Appendix B: HDEC study approval letter...............ccccccociiiiiiiiiiiiiiiiiiiiiicccc 91
Appendix C: HDEC revised study application approval letter.............c.ccccccoveeinnn. 93
Appendix D: Auckland City Hospital study approved document ................cccccceeene. 94
Appendix E: Letter of invite (Phase oNe)...........c.ccccueecuieiiiiiiiiiiiiiieiiceeeee 95
Appendix F: InNformation SNEet..............cocuviiiiiiiiiiiiiiii e 96
Appendix G: Consent form (phase oNe)............c..ccceeviiiiieiiiiiiiiiiiecieeeee, 100
Appendix H: Contact details form (phase one)...........cccccceevviiiiiiiiiiiiiiiiiicicec 101
Appendix [: Study Brochure ..............cccooiiiiiiiiiiiiicieec e 102
Appendix J: Letter to Reach Me ............cocooiiiiiiiiiiiiiiiii e 104
Appendix K: Six month infant feeding questionnaire ................c.ccccooiiiiiiiiiiii 105
Appendix L: Medical notes data collection sheet (phase one).............ccccccceiennn. 125

Vi



List of Tables

Table 1: Neonatal and infant mortality for singleton birth 34 to 41 weeks of gestation in a

2001 cohort from the United States (table adapted from Reddy et al. (2009) .......... 13
Table 2: New Zealand Ministry of Health breastfeeding definitions ..............ccccccceevne.. 19
Table 3: Exclusive breastfeeding rates in developed countries ..............ccccccccoeieccnnn. 27
Table 4: Breastfeeding duration from birth until six months of age..........c.ccccceevveennee.. 29

Table 5: Studies looking at the age complementary foods are introduced to infants in

developed coUuNtries...........ccccioiiiiiiiiiiii 36
Table 6: Baseline characteristics of infants, and their mMothers.........ccooeuviiieeiiiiiieeeeeen. 46
Table 7: Milk feeding during the first WeeK............ccccuviiiiiiiiieiiiiieeciee e 47
Table 8: Mode of feeding in the first week after birth............cccccveviiiiiiiiiiieeeeeee 48

Table 9: Factors influencing the introduction of infant formula in the 1st week after birth

................................................................................................................................... 48
Table 10: Feeding issues form birth until 6 months of age..........c.cccovviiiiiciiieeiieeee, 50
Table 11: Mother and infant feeding issues from after hospital discharge...................... 51

Table 12: Factors influencing breastfeeding cessation from two weeks to six months

oL - T =T PRSP PSRSPPRR 52
Table 13: Age complementary feeding commenced.............c.ccccccooiiiiiiiiiniiiiicine. 53
Table 14: First foods introduced to iNfants ...........cocouiiiiiiiiiieie e 54

Table 15: Foods introduced in the first two weeks after complementary feeding

COMIMEBNCEM ...ttt ettt 55
Table 16: Infant feeding StylEs ..........cocciiiiiiiiiiiii e 56
Table 17: Foods introduced to infants after 6 months of age.........cccccovievieicieiniciiene. 57
Table 18: Factors influencing the introduction of complementary foods ........................ 59

Table 19: Developmental cues used to determine readiness for complementary foods 59

vii



List of Figures

Figure 1: Gestational age designations for term infants (figure adapted from National

Child and Maternal Health Education Program, 2014) ........cccccccoiiiiiiiniiiiiiiiiieea, 9
Figure 2: Profile of participants in the study ...............cccocoiiiiiiiiiiiiiic 44
Figure 3: Exclusive breastfeeding rates of ETls and FTIS.........cccouiiiiiiiiiniiiiiiieic e 49
Figure 4: Milk feeding from week one until six MoNths ..........cccccovviiiiiiiiiniiiiice 50

viii



Abbreviations

Abbreviation Terminology

ACH Auckland City Hospital

BLW Baby led weaning

BMI Body Mass Index

Cl Confidence Interval

DHB District Health Boards
ESPGHEN European Society for Paediatric

Gastroenterology Hepatology and Nutrition

ETls Early Term Infants

FTls Full Term Infants

GA Gestational Age

GUINZ Growing Up in New Zealand
HDEC Health Disability Ethics Committee
ID Iron deficiency

IDA Iron deficiency anaemia

NICU Newborn intensive care unit
RDI Recommended dietary intake
RR Relative Risk

WHO World Health Organisation
UNICEF United Nations Children's Fund








