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Abstract

Background: Baby-led weaning (BLW) is a form of complementary feeding where
the baby feeds themselves foods that they can pick up right from the staof
complementary feeding. It appears to be gaining popularity in the United Kingdom
and New Zealand. However, the published evidence available in this area is very
limited. Baby-Led Introduction to SolidS (BLISS) is a modified version of BLW, and
the BLISS study is the first randomised controlled trial of a babled approach to
complementary feeding in the world. It aims to address this current gap and
determine whether a babyled approach is associated with potential health

benefits or risks in infants through to 2 years of age.

Aim: This thesis will use resultsfrom the BLISS studyand focus on the foodntake
and behaviour of infants when they are 12 months of age. The three key objectives
for this researchare to determine:if a baby-led approach to canplementary

feeding has an effect on energy, macronutriest calcium and dietary fibreintakes;

if food taste and texture preferences are establishedifferently as a result of
following a baby-led approach tocomplementary feeding; andf a babyled
approach to complemenary feeding increaseghe likelihood of offering a more

varied diet.

Methods: Of the 206 participants who enrolled in the BLISS study, demographic

data were available for 123 parentchild pairs at 12 months of aget the time this

MSc thesis was being written. Data were obtainedrom questionnaires

administered from 2-12 months of age and a food preference questionnaire and

3-AAU 7AECEAA $EAO 2AAT OA j7%$2q ATi11AAOGAA /
primary caregiver completed allquestionnaires andthe WDR.Weighed diet

record data were entered intothe O +-A @1 AOT 06 1T OOOEAFdod AT Al UOE
preference scoredor different food tastesand textures weredetermined using

questions on how often the infant had been offered various foodgs OA @b1T OOOA S gh
OEA EIT £AT 06 0 O Adafikel BsQuhdtharAhg infanteatdfori tahtex)

the foodwhen it is offered. Food varietyscores weredetermined using the 3-day

WDR by counting the total number of different foodgaten, andcounting the foods



eaten from9 different food groups. All statistical analysewere conducted using
Stata 12.1. A tests with atwo-sided p<0.05were considered statistically

significant.

Results: Infants in the BLISS groumt 12 months of agehad significantly higher
Aopi OOOA OAI OAO A O AORBGDOARADOELERAS AOTQOAQ
noni AAO EECE DOl OAET 8 joEn8ngtqh AT A OI Oi bUB
OAT OA A O REM014)hked corpaied\t®thgantrol group. However,

the BLISS intervantion did not appearto affectOEA p ¢ 1 1 To@el ET £AT

Az

oo
nutrient intake, food preference, or food variety Compared to the control group,

BLISS did modify some specific eating behaviours and parent practicédose in

the BLISS group had adhger duration of exclusive breastfeeding=0.022),

started complementary feeding later (P<0.001), and were less likely to be offered

commercial baby foods (P=0.019).

Conclusion: Following a modified approach to Babyled weaning resulted in an
increasedexposure to arange of tastes and texturesthis could theoretically lead
to positive influences on eating behavioursater in life. However, reassuringly
both study groups had adequateutrient intakes, and consumed a varietpf foods
at 12 months of ageHowever, here are still a number of unanswered questions
concerning BLW and further research into the implications of BLW is needed to
provide policy makers and health professionals with sound scientific evidence
before any recommendations regarding BLV¢an be made to the general New

Zealand population.

Keywords: Baby-Led Weaning, complementary feeding, infant nutrition, food
preference, food acceptance, 12 months of age, energy, fat, protein, carbohydrate,

calcium, dietary fibre, food variety



Preface

This MSc project is part of the Baby Led Introduction to SolidS (BLISS) study. The
BLISS Study began in 2012 and was conducted through the Department of Human
Nutrition and Department of Medicine (University of Otago Dunedin, New

Zealand).

Dr Anne-Louise Heath andAssociate Professor Rachael Taylor were responsible
for the design and outline of this MSc project, and provided the supervision for
this thesis. Dr Karen Lusk assisted and supervised the fopdeference section of
this thesis. The focus ofhis thesis was to evaluate energy and nutrient intakes,
determine food preferences and calculate food variety in a subset sample of 123

infant participants in the BLISS study when they werene yearof age

As part of this thesis, the MSc candidate wabkd primary researcher for the

project and was responsible for the following:

e Developing protocols for questionnaire administration and WDR
administration.

e Pretesting the phone questionnaire on mock participants before
administration.

e Conducting breastfeedng and solids phone questionnaires for 105
participants, (each participant answered the questionnaire six times).

e Coordinating somestudy participants, which included the booking of
appointments, following up phonecalls and reminder texts/emails.

e The training of other research assistants on WDR administration.

e Tracking and collecting the 12month WDRs

e Developing nutrient lines for infant foods that had been consumed but
were not available within Kai-culator.

e Contributing to the analysis of BLISS studyecipesto determine moisture
retention factors which were used inKai-culator.

e Entry of 80 three-day WDRs into Kai-culator.

e Coordinating the entry and checking of remaininghVDRsand the quality

control process.



e Developing, pretesting, and refining of thefood preference questionnaire.

o Entry of 112 food preference questionnaires.

e Contributing to fortnightly BLISS meeting for the two years | wagart of
the BLISS study.

e Conducting all statistical analysis and interpretation presented in this

thesis.

This thesis was only able to include data from 123 paresthild pairs at 12 months
of age from the total pool of 206 participants due to the time it took to recruit

participants and the constraints of the MSc period.
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1 Introduction

Current recommendations for complementary feeding in developed countries
advise parents to spoonfeed their infant puréed foods before progressing to
mashed, chopped and then family foods once the child is one year of &ignistry
of Health., 2008; World Health Organization., 2003)rhis method of feeding will

be referred to as taditional complementary feeding throughout this thesis.

An alternative method called BabyLed Weaning (BLW) has recently become

popular (Rapley & Murkett, 2008) In BLW, infants are not spoo+ied at all.

Instead, infants use their own instincts in an exjoration of first foods; they are

offered family foods and practice selfirected feedingright from the start of
complementary feeding. Babyl AA x AAT AOO OEAT AOI EA OEA
completely, while continuing to breastfeed on demand throughout the feedg
process(Cameron et al., 2012b; Rapley & Murkett, 2008 According to the

AOOET OOh OEEO ADPDPOIT AAE O1 Aili bl Al AT OAOU
AOOOOEI BAOEAREAOO AOA EAPPU AAOAOOGS xEI
AT A OAAO x EDREO O EAl (KA &iD \MGEKStt, 2008)

With the prevalence of childhood obesity climbing over the last generation

(Lobstein et al., 2004; Ministry of Health, 2013)one of the potential advantages
suggested by supporters oBLW s that this method of fe@ling helps to prevent

obesity. In theory, those following BLW are less likely to overeat, as they are not
persuaded to eat foods they do not want (which is thought to occur more easily

when spoonfeeding). As a result babyted weaned children are thought ® have

better energy seltregulation because they keep the ability to acknowledge satiety
cues(Rapley & Murkett, 2008) A second proposed benefit of BLW is that infants
following this practice experience a wide range of tastes and textures from a

younger age (rather than the bland combination and consistent texture of blended
baby-foods). In turn, this is thought to result in a greater acceptance of a variety of
food when the child is older(Rapley G, 2003; Rapley & Murkett, 2008and the
development of ealthier food preferences in later life(Cooke et al., 2004,

Townsend & Pitchford, 2012) Lastly, ifBLW places emphasis on exploring tastes

and textures, this could be an excellent way of introducing a wide variety of foods

On



ET O OEA EI1 AEkth&&me redelridg@n ddéqualeindri@rdintake.
Parents are therefore turning to BLW as a form of complementary feeding, which
is fast gaining areputation as a better way to establish healthy log-term eating
habits. However,research to support theseproposed health benefits is very sparse

and therefore it is difficult to draw any firm conclusions(Reeves, 2008)

Previous studies have only looked at BLW during the early stages of
complementary feeding(Brown & Lee, 2011a; 2011b; 2013; Cameron et al.,
2013a; Rapley G, 2003; Rowan & Harris, 2012; Wright et al., 201&nd not in

later infancy. Despite BLW being a very attractive concept, almost nothing about
the diets of children following BLW is known. Only one study appeared to have
examined dietary intake of those following BLW, however no comparison group
following traditional complementary feeding was examined Rowan & Hatrris,
2012). With traditional complementary feeding, it is recommended that caregivers
start offering their child family foods oncethey are one year of age, assuming the
family food environment provides a variety of appropriate and adequate foods
(Ministry of Health., 2008). The nutrient intakes and eating behaviours of those
following BLW have not been examined, nor compared to tratonal
complementary feeding practices at one year of age, therefore creating a gap in the

literature.

Currently parents who wish to adoptBLW have to seek advice from other peers
and social media, without scientificsupport. Without the right knowledge and
guidance this couldlead to risk, such agroviding unhealthy or unsafe foods and
not monitoring the infant® food intake(Brown & Lee, 2011a)In New Zealand the
Ministry of Health does not currently recommend BLW due to concerns around
choking and bdy-led weaned infants not being able to get sufficient intakes of
energy and iron in their diet to keep up with growth demandgMinistry of Health,
2014). Further research on the implications of BLW is needed to provide policy
makers and health professionts with sound scientific evidence before any

revisions of the current recommendations can be made.

Presently, the BabylLed Introduction to SolidS (BLISS) study (University of Otago,

Dunedin) is investigating whether a novel approach to infant complementary



feeding (BabyLed Weaning), encourages selegulation of energy intake and
prevents the development of overweight without detrimental effects on iron
status and growth(Daniels et al., 2015)

This thesis will use results of the BLISS study to focus énE A ET £AT 008 Al T A
behaviour and intake when they are 12 months of age. The three key objectives for
this research are to:

1. Assess dietary intake to determine if a babied approach to
complementary feeding has an effect on energy, macronutrient, calcium
and dietary fibre intakes.

2. Determine if food taste and texture preferences are established differently
as a result of following a babyled approach to complementary feeding.

3. Establish if a babyled approach to complementary feeding increases the
likelihood of a more varied diet.



2 Literature review

2.1 Literature search methods

Literature searches were conducted between March 2014 anhine2014 using
electronic databases Medline (OvidSP) (Ovid MEDLINE® 1946 to Present update),
Web of Science (190 2014), PEN Practicebased Evidence in Nutritionand

Google Scholar for articles published in English, and in human subje@arch
strategies and key terms used are outlined iffable 2.1.1 Additionally, the World
Wide Web was used to access information on currepierceptions of BabyLed
Weaning. Searchefocused primarily on outcomes in infants and toddlers,

however, where there were insufficient studies published, the search was

expanded to include 36 year old children.

This review aims to evaluate current approachesto BLW worldwide and
approaches to complementary feedingvithin New Zealand and investigate
methods for measuring and evaluatingutrient intake, food preference and food

variety amonginfants and toddlers.

Table2.1.1 Search strategies and termssedto identify studies in this review.

Search terms used to identify approaches to complementary feeding

1. weaning

2. self feed*

3. finger food*

4. baby led

5. family food*

6. complementary feeding
7. New Zealand

8. currentrecommendations
9. feeding method

10. maternal feeding

11. infant/

12. toddler/

13. 12 month$

14. (11) OR (12) OR (13)

15. (1) OR (2) OR (3) OR (4) OR (5) OR (6) OR (9) OR (10)
16. (14) AND (15)

17. (6) AND (7) AND (8)

18. (14) AND (17)

19. (7) AND (18)

20. (7) AND (1p

Search terms used ta@entify nutrient intakes ininfants/toddlers

1. nutrition requirement
2. New Zealand




complementary feeding
calcium

protein OR dietary protein
fat OR dietary fat

energy intake

fibre OR dietary fibre
infant/

. toddler/

. 12 month$

. (9) OR (10) OR (11)

. (12) AND (1) AND (3) OR (4) OR (5) OR (6) OR (7) OR (8)
. (12) AND (1) AND (2)

. nutrient recommend*

. diet

. measurement

. nutrition* assess*

. dirt record*

. (1) OR (15) OR (16) OR (17) OR (18) OR (19)
. (12) AND (20)

Search terms used to identify food preferenceiinfants/toddlers

infant/

toddler/

preschool/

12 month$

(1) OR (2) OR (3) OR (4)
food preference*

eating behav*

food acceptance

(6) OR (7DR (8)

. parent practice

. maternal feeding

. diet

. maternal behav*

. food habit

. style

. (10) OR (IOR 12) OR (13) OR4)LOR (1p
. assess*

. questionnaire

. scale

. experiment

. measuring

. (17) OR (18) OR (19) OR (20) OR (21
. taste

. flavour

. texture

. food variety

. food diversity

. (23) OR (24) OR (25) OR (26) OR (27
. (5) ANDY9)

. (29) AND (1p

. (29) AND (2

. (28) AND (2p

. (5) AND (B)

. (9) AND (2p

Search terms used to identify food variety infants/toddlers

1.

infant/




toddler/

preschool/

12 month$

(1) OR (2) OR (3) OR (4)
diet variety

diet diversity

(6) OR (7)

assess*

. gquestionnaire

. scale

. experiment

. measuring

. (9) OR10) OR (11) OR (12) OR (13)
. New Zealand

. recommendation

. (15) OR (16)

. complementary feeding

. weaning

. parent practice

. maternal feeding

. diet

. maternal behave*

. Style

. (18) OR (19) OR (20) OR (21) OR (22) OR (23) OR (24)
. (5) AND (8)

. (26) AND (14)
. (8) AND (14)

. (26) AND (17)
. (26) AND (25)




2.2 Approaches tanfant complementary feeding
2.2.1 Recommendations for complementary feeding

Current recommendations in developed countries advise parents to exclusively
breastfeed(no other liquids or solids except breasimilk from the breast or

expressed milk and pescribed medicines since birth)until around 6 months of

age(Agostoni et al., 2008; Ministry of Health., 2008; World Health Organisation,

2009; World Health Organization., 2003) At this time, @mplementary foods can

beintroduced while breastfeeding continues to at least 12 monthsf age. Thus the

World Health Organisation (WHO) describes the complementary feeding period as

OOEA PAOEIT A ADOOET C xEEAE 1 OEAO AITAO 10 11
i E1 E©OAIOA O OE A Gontaihihgdoods @@ yEids lotler than breast

milk given to the young child during the period of complementary feeding are

AAEET AA AO AT 1 Bl Al Al oikeubstitdes| infkadtdodnuld, EOO E OI
and follow-on formulas are included in the definition of OAT | 1 AT ATOVOBOU A&l |
Parents arealsoadvisedto practice responsive feedingby being sensitive to

hunger and satiety cuesand feeding slowly and patiently while minimising

distractions during meal times. Parents should ecourage their children to eat

(but not force them), experimenting with different food combinations, tastes,

textures, and methods of encouragemenénd remember that feeding times are

aboutlearning and love(Ministry of Health., 2008; Pelto et al., 2003)Vorld Health
Organisation, 2009; World Health Organization., 2003)

The timely introduction of complementary foods during infancy is necessary for

both developmental and nutritional reasons. The ability of breast milk to meet

requirements for macronutrients and micronutrients becomes reduced with the

increasing age of the infant. At skmonths of age small amounts of puréed and

semi-mashed foods ardypically spoon-fed to the child, gradually increasing the

amount, consistency and variety of food as the fant gets older. By 8 months most

ET £ZA1 00 AAT AAO OEZEI CAO A1 AOG3h AOO OEAOA
of the diet until the child is older. These changes continue until ¥ 12 monthsof

age,most children are eatingthe types of foods consmed by the rest of the family



(Dewey & Brown, 2003) It has been siggestedthat thereisA OAOE OEAAI
il 00T AGAET ¢ Ol Oi btbede ateiddlalyell begeind 14 onthd oAage,
it may increase the risk of feeding difficultiefAgostoni etal., 2008; Northstone et
al., 2001; World Health Organization., 2003For the average healthy breastfed
infant, meals and complementey foods should be provided 34 times a day from
9-24 months of age. It is important that a variety of foods are offed to ensure

that nutrient needs are met. Foods should be low in salt, and have litibe no

added sugar. Iron and zingich foods, meat, poultry, fish or eggs should beaten
daily, alongside vitamirtA rich fruits and vegetables, and a diet with adequate fat
content. Cows milk is not recommended before 12 months of age, and caffeinated
beverages should be avoide@Agostoni et al., 2008; Ministry of Health., 2013;
National Health and Medical Research Council, 2012; World Health Organisation,
2009; World Health Organization., 2003)

2.2.2 Complerentary feeding in New Zealand

Breastfeeding:In 2013, 42% of New Zealand women with children aged 3 months
exclusivelyor fully breastfeed o other liquids or solids except breast milk from
the breast or expressed milk and pescribed medicines since birth) which
decreased tol7% of women breastfeeding when the child wa$ months of age
(data representing 90% of all births in New Zealanf{Royal NZ Plunket Society,
2013).In New Zealand, breastfeeding rates have not changedsificantly in the
past sixyear period between 2008and 2013. Other research has demonstrated
that exclusive breastfeeding duration in New Zealandalls short of the
recommended 6 monthg(Cameron et al., 2013b; Heath et al., 2002a; Heath et al.,
2002b; Sdtluter et al., 2006), similarly many do not continue to breastfeed on
demanduntil 12 months of age after non milk foods have been introduced into
the A E E tigk @&neron et al., 2013b; Heath et al., 2002a; Heath et al., 2002b;
Schluter et al., 2006; $nons, 1999)

Food andMilk drinks : The findings of published studies Table 2.2.1) suggest
that many infants in New Zealand arenot being breastfed long enoughare

inappropriately introduced to complementary foods before four months of age,

xET AT x

areintroduceA O Al x06 [ EI E AO A A OdtecehsumiAgEl OA T 1 A



foodsthat are considered inappropriate before one year of agé&ameron et al.,
2013a; Ford et al., 1995; Heath et al., 2002a; Heath et al., 2002b; Schluter et al.,
2006; Wham, 1996)
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Table 2.2.1 Studies examining complementary feediragnongNew Zealand infants and toddlers {8 yearsof age).

Author, year

Participants

Study Type and Methods

Findings

(Cameron et al.,
2013a)

(Ford et al., 1995)

(Heath et al., 2002a;
Heath et al., 2002b)

n=199
Mother/infant pairs
6-12 monthsof age

n=1592
Parents/caregivers of
infants

1-12 monthsof age

n=74
Mother/infant pairs

Populationrbased cross sectional surve

Comprehensive questionnaire

Longitudinal study,
Estimated diet recordgollected at9,

9 months to 2 years age 12, 18 and 24 months of age.

Dunedin

58%of the sample surveyed exclusively breastfed their infa
until 5months of age.

4% reported never exclusively breastfémgl

63% of infants received complentany food before6 months
of age

20% ofinfants werereceiving solidby 12 weeks of age.
50% of infants were receiving soligis16 weekf age.
90% ofinfants were receiving solids at 6 months of age.

42% of the infants wie exclusively breastfet 3 monthsof
age

88% of mothers initiated breastfeeding.

34%of infants werereceiving some breast milk at 12 months
of age

39%of infantsg SNB 3IAGPSY WF2f f 2 gof 2
aget5% of infants were given nanilk foods before 4 months
of age.

69% were given unmodified cows milk as a beverage befor
months of age.
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Author, year

Participants

Study Type and Methods

Findings

(Schluter et al., 2006)

(Wham, 1996)

n=1124

Pacific Island
mother/infant pairs

6 weeks 24 monthsof
age

Auckland

n=53
Mother/toddler pairs
9-24 monthsof age

Longitudinal study
Maternal interviews

Nutrient intake assessed by -2bur
recall and dietary history questionnaire

37%of infants wereexclusively breastfeedirgnd 95%were
receiving some form of breast miit 3 months of age.

9 % of infants were exclusively breastfeeditt@ month of
age.

No infants were exclsivelybreastfeeding an®1%were receiving
some form of breast milkt 12 months of age

94% of the sampl@itiated breastfeeding.

77% of infantsvere receiving breast milk 8tweeksof age.
22%of infants were receiving breast milk at one year of age
Cows milk was introduced at a mean age of 11 manths

11



2.2.3 Baby Led Weaning

BLW is described as a novel approadb complementary feeding in which the

infant controls the weaning process4d EA AE 00O A1 T A0 AOA 1T £FAAOAA
finger foods as the infant learns selfeeding skills, whilecontinuing breastfeeding

on demand(Cameron et al., 2012b; 2013a; Rapley & NMkett, 2008). In theory, the

infant remains in control of how much food is eaten; hence they may maintai

better energy selfregulation, which is thought to lowerthe risk of obesity (Rapley

& Murkett, 2008). Additionally Rapley recommends those followind8BLW should

make sure their child experiences a wide range of flavours and textures,

suggesting the more variety they experience at an early age, the more willing they

will be to try new things when they are older(Rapley & Murkett, 2008).

Further published findings suggest that those following a BLW approach believe it
to be more nutritional, less stressfulBrown & Lee, 2011b; Cameron et al., 2012a)
more convenient, cheaper and enjoyabléBrown & Lee, 2013; 2011b; Rapley &
Murkett, 2008). In contrast, interview data from health professionat hasraised
concerns regardingthe increasedrisks associated with BLWsuch aschoking, iron

deficiency andinadequate energy intakeg(Cameron et al., 2012a)

In 2003, Gill Rapley conducted the first investigation ird whether babies could

initiate the self-weaning practices of BLW. This was a very small observational

study assessing 5sbmonth-I T A ET £ZAT 0086 OAOPT 1T OA O AAET C |
whole foods that allowed selffeeding at family meal times. Findings suggted

that infants have the necessary motor skills to sefeed whole foods, and therefore

RapleyAT T Al OAAA DPAOAT OO OET OI A Adedingx ET £AT OO0 Oi
themselves, as opposed to spoefeeding (Rapley G, 2003) Publication ofGill

2 A b1 Hobkdolfbwed, which encouragesthe general population to carry out

BLW as an alterna¢ form of complementary feeding(Rapley & Murkett, 2008)

BLW has since become a very popular approach of complementary feeding

= N 2 A £ =

(991,0000EEOO6 0d2/2016)).Cc1 A

Despite the popularity of BLW, and the reported frequent requests for advice

regarding its use fromhealth professionals(Cameron et al., 2012a)very little

12



research has examined BLW. Howeverpplished researchin this areagenerally
concludes thatparents who follow BLW were more likely to adhere to the
recommended complemenéary feeding guidelineswhile mothers are also more
likely to follow breastfeeding recommendations have more years of education,
and are less likely to return to work before 12 months pagpartum (Brown & Lee,
2013; Cameron et al., 2012a)rhis suggests that parents following a BLW
approach are a highly motivated groupwho areactively searching for
information, and therefore the perceived benefits may vary in anore
representative populaton sample. To achieve more reliable, consistent and
comprehensive evidence on the effects of BLW, research conducted with the

broader general population is needed.

Several limitations are present in the existing literature concerning BLW,
including an inconsistent definition of BLW.For instance, most studies have
included self-reported BLW followers, and their inclusion wasregardless of the
extent to which they adheral to BLW guidelines(Cameron et al., 2012a; Rowan &
Harris, 2012; Townsend & Pitchford 2012). Surprisingly, the extent of self-feeding
in comparisonto parental-feeding has rarely been measureddespite this
remaining the defining characteristic of BLW{Brown & Lee, 2011a; Rapley G,
2003). However, other measures of adherence including tHeequency and
duration of breastfeeding(Brown & Lee, 2013; Townsend & Pitchford, 2012}he
age of complementary food introduction(Brown & Lee, 2013; Townsend &
Pitchford, 2012; Wright et al., 2011) the extentto which breastfeeding is on
demand(Brown & Lee, 2013) the frequency with which baby sits in on family
meals(Brown & Lee, 2013; Rowan & Harris, 2012)and whether they eat the same
foods as the family(Brown & Lee, 2011b; Rowan & Hatrris, 2012has been
measured An additionalproblem arising within existing research isthe possibility

I £#/ OAAAT 1T AEAOh AO OEA ET NOEOEAO ET O DAOC
performed retrospectively. Only onevery small (n = 10)cross-sectional study
appears to have examined dietary intake of those followinBLW, with no

comparison group(Rowan & Harris, 2012)
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Although the babyled approach to complementary feeding appears to be a
growing trend, there is very little data on nutrient intakes, food preferences or

food variety.
2.3 Nutrient intake in toddlers
2.3.1 Methods of dietary assessment in toddlers

By 12 months of age aninfant should havestarted the transition to solid foods.
Complementary food intake can be measured using traditional dietary assessment
techniques(Gibson, 2005) There are five conventional mthods used for

estimating dietary intake: 24-hour recalls, estimated food records, food frequency
guestionnaires (FFQ), a diet history and weighed dietecords (WDR)(Gibson,

2005). Each has it own advantages and disadvantages.

Measuring dietary intakein aninfant population depends on the main careiger to
DOl OEAA OEA ET &£ Oil AGET 18 4EEO AAT AA AEEEEAC
the weaning period. Many variables can influencen infantd f0od preference and
overall food intake;such as mood, tiedness, growth and sicknessll of which can
create difficulties when trying to assess usual intakéGondolf et al., 2012)
Therefore, more measurement days are required to capture an accurate
representation of usual intake(Briefel et al., 2010; Livingsone & Robson, 2000)
However, difficulties may arise when children are attending daxare and
adequatefood descriptions arenot recorded. Although the dietary pattern of the
infant is not going to be influenced by the presence of a diet record, parentsagn
be more mindful of the foodsthey are offeringand may modify the diet to present
one that ismore favourable (i.e., more healthy foods being offered and missing
O 6 O A A O(Banigah ét A.02q01)

Burrows et al. (2010)review of validation studieslooking at the most accurate
way to measure dietary inake in children (0-18 years),found participants
involved in a 24hourfood recall, food frequency questionnaire and diet history
were significantly more likely to over-report energy intake, while participants

using weighed and estimateddiet records were more likely to under report. The

14



review concluded thatWDRsprovided the best estimate for younger children
(0.5-4 years) (Burrows et al., 2010) However an addedcomplication is the
measurement ofbreast milk intake at this age(Briefel et al., 2010; Dewey et al.,
1991; Matrriott et al., 2008). This is usually done by usinglgorithms or a standard
estimated intaketo estimate breast milk intake(Briefel et al., 2010; Conn et al.,
2009; Marriott et al.,2008), although this has led to an overestimation of breast

milk intake in some studies(Briefel et al., 2010; Marriott et al., 2008)

Multiple WDRsare known to be the most precise dietary assessment method for
assessing usual dietary intakéGibson, 2005. However,in order to capture
accurate food consumption, the participants required to be highly motivated,
numerate and literate. WDRs are time consuming and can be difficuliith a high
respondent burdenpossibly resulting in changesof eating behavour to make
recording easier(Burrows et al., 2010) However, this methoddoes not involve
the participant attempting to remember food that has been eateas is required for
other methods (Bingham, 2007)

2.3.2 New Zealandlietary recommendatons at 12 months bage (Energy,

Fats, Protein, Carbohydrat€alciumand Dietary fibre)

Complementary foods should be safe and nutrient dense and prepared with little
or no added sugaror salt. Complementaryfeeding should provide a varietyof
foodswhile reflecting speciic family foods, meals and eating patterns. By 12
months of age young children should be eating a wide variety of family foods.
However, texture progression fom puréed to mastedto chopped should be
offered based on developmental stagevith breast milk used to achieve the

desired consistency until one year of agéMinistry of Health., 2008).

Regular growth monitoring throughout the first two years of life is recommended

to ensure that the child is growing along their normal growth curve. Frequency of
feeding should be based on cues of hunger and satiety. The amount of food should
be gradually increased with ageand caregivers should avoid over or underfeeding
their child (Ministry of Health., 2008).
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Energy: During the first two years of life the child ha high-energy demands for
growth, metabolism and developmentHigh energy density foodsshould be

offered, astoddlers have a relatively highenergy requirement and limited

stomach capacity For example, reduced-fat milk should not begiven totoddlers
under two years of age because of the low energy contefMlinistry of Health.,
2008). The Nutrient Reference Values (NRVSs) for Australia and New Zealand state
the estimated energy requirement for toddlers aged 12 months is 3500kJ for boys
and 3200kJ for girls These energy requirements are estimatefiilom total energy
expenditure and the additional need for growth of 90kJ per dagNational Health
and Medical Research Council of Australia, 2006However at the individual level,
aAEE] A3 O Abb A OthebAst ghitledio ageQuacy 6fEneigyintakend
substantial variation in requirements exist, asenergy needseflect the varying

levels of physical activity(Ministry of Health., 2008).

Fat: Dietary fat is an essential component of the diegisan important source of
energy and essential fatty acids that aid and promote the absorption of fabluble
vitamins A, D, E and KMinistry of Health., 2008). During the transition to
complementary foods the infan diet changes from one that provides half the
energy from fat (breast milk composition) to one where lesgshan 40% of the
energy isfrom fat. It is recommended that whole cowamilk is offered, asit is a
good sourceof dietary fat for toddlers from 12 monthsof age. The NRVs for
infants aged seven to 12 mnths state the Adequate Intake @Al) for fat as30 grams
per day. However there is no Al set for toddlers aged one to two yegiidational
Health and Medical Research Council of Australia, 2006)

Protein: Protein is an essential component of the diet ang irequired to supply
essential amino acids required for the graith of the infant. Animal sources such as
meat, fish, chicken, eggs and dairy products tend to be higher in protein aalso
supply all nine indispensable amino acidsSimilarly plant based prdeins such as
legumes and nuts are also good sources of protein in the diginistry of Health.,
2008). The Recommended Dietarintake (RDI) of protein for toddlers aged one to
two years is 14 grams (108g/ kg body weight) per day(National Health and

Medical Research Council of Australia, 2006)
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Carbohydrate: Carbohydrates provide energy to the body, in particular to the
brain. Carbohydraterich foods includevegetables, fruits, cereals, bread, pastace
andlegumes. The Afor carbohydrates for infants agedseven to 12 months is 95
grams per day. No Al has been set for toddlers aged one to two ye@xstional
Health and Medical Research Council of Australia, 2006)

Calcium: Calcium is required for normal development and maintenance of the
skeleton. @lcium is essential for the bone, muscle contraction, transmission of
nerve impulses and blood clotting and is present in the bones and teeth to provide
structure and strength (Ministry of Health., 2008). The average concentration of
calcium presentin breast milk is around 260-300mg/L , andabsorption of calcium
from breast milk is estimated to be55-60% (Ministry of Health., 2008). Milk and
milk products are the major food sources of calciumand products such as cheese,
yoghurt, custard andmilk puddings are suitable once the infant is around 8
months of age. Once the toddler is in the second year of their life, codmsilk can

be introduced into the diet. Toddlersshould not consume more tha 500mL of
whole cowsdmilk a day, and breastfed toddlerswillnd A 1T AOO AT xO06 1| EIl El
dependng on breast milk consumption(Ministry of Health., 2008). The RDI for
calcium in toddlers aged one to two years is 50@g per day(National Health and

Medical Research Council of Australia, 2006)

Dietary fibre: Dietary fibre is found in all plant materials,with the main sources
found in cereals, égumes, fruits and vegetable®Dietary fibre is essential for gut
function and regular bowelmovements,as it is generally not digested by normal
digestive processes butather broken down (fermented) by bacteria in the large
intestine (Ministry of Health., 2008). Although concern has been expressetiat
infants and toddlers given large amounts of fibre containing foodsay have their
appetite satisfied before meeting their energy requements (Ministry of Health.,
2008), research does not support that this is commo(Edwards & Parrett, 2003;
Kranz et al., 2005; Williams & Bollella, 1995)TheAl for dietary fibre is 14 grams
per day for one to two year oldgNational Health and MedicaResearch Council of
Australia, 2006).
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2.3.3 New Zealand nutrient intakes (Energy, Carbohydrate, Fats, Protein,

Calciumand Dietary fibreg

There are limited national data on the dietary practices and nutrient intakes of
children in New Zealandfrom birth to one year of age. Findings discussed this
thesis have been drawn fromstudies that were conducted orregional or selected
population groups,often in small sample sizs, alarger age range (6 months to
three yearsof age), or whendifferent methods of colleding dietary data have been
used. Therefore, the informationmay have limitedgeneralizability to the whole
population. However, some continuity in findings is apparentDaily intakes of
energy, carbohydrate, protein, fat and calcium havall been identified to be above
Ministry of Health recommendations(Ministry of Health., 2008),(Heath et al.,
2002b; McLachlan et al., 2004; Metcalf et al., 2007; Morgan et al., 2010; Soh et al.,
2002; SzymlekGay et al., @07; Thomson et al., 2008; Wham, 1996whereas
intakes ofdietary fibre are below the recommended Al of 14g per dafMorgan et
al., 2010; Simons, 1999; Soh et al., 2002; Wham, 1994; Wham, 198®)wever, it

is important to acknowledge these findings have beefbased on mean and median

intakes and therefae cannot be used as a figment ofnutrient adequacy.
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Table2.3.1 Nutrient intakes(Energy, Carbohydrate, Fats, Protein, Dietary fibre and Calcium) aniewg Zealandnfants and toddlers (€3

yearsof age).

Author, year Participants Study Type and Nutrient Findings
Methods
Heath et al. n=72 Longitudinal study Energycalcium Median (25", 75" percentile)
(2002b) Mothers of infants 3-DayWDR Energy (kJ): 3986 (3317, 4603)
12 months of age Calcium(mg): 636 (439, 874)
Morgan et al. n=225 20 week randomized Energy, calcium, At baseline:
(2010) Mother/toddler pairs intervention trial dietary fibre Geometric mean (95% CI)

Soh et al. (2002)

SzymlekGay et
al. (2010)

12-20 montts of age

n=184
Non-breastfeeding
toddlers12-24
monthsof age

n=188
Mother/toddlers
pairs

12-24 monthsof age

3-DayWDR

Crosssectional survey
3-Day WDR

Community baseross
sectional survey
3-day WDR

Energy, protein, iron,
dietary fibre, calcium

Energy

Placebo group (n=90)

Energy(kJ/d): 4119 (392 43L6)
Calcium(mg/d): 844(771, 916)
Dietary fbre (g/d): 8.1 (7.3, 8.9)

FTMD group (n=45)

Energy (kJ/d): 4077 (3861, 4338)
Calcium (mg/d): 834 (737, 930)
Dietary fbre (g/d): 8.3 (7.3, 9.3)

Boys n=106

Median (quartiles)intakes/day
Energy (kJ): 4143 (3654,4679)

Protein (g): 38 (30,43)

Calcium (mg): 687 (544, 883)
Dietary fibre (g): 8 (6,10)

Mean (SD)

Energy(kj/d): 4162(1099)

Meat group (n=90)

Energy (kJ/d): 4126 (3917, 4334)
Calcium(mg/d): 898 (821, 975)
Dietary fbre (g/d):7.8 (7.0, 8.6)

Girls n=78

Median (quartiles)intakes/day
Energy (kJ): 3956 (3380,4386)
Protein (g): 34 (29,38)
Calcium (mg): 644 (509, 855)
Dietary fibre (g)7 (5,9)
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Author, year

Participants

Study Type and Nutrient

Methods

Findings

Thomson et al.
(2008)

Wham (1994)

McLachlan et al.
(2004)

Metcalf et al.
(2007)

n=968
New Zealand
population

n=53
Mother/toddler pairs
9-24 months

n=188
Mother/toddler pairs
12-24 monthsof age

n=125 (50 clusters)
children aged 412
years

Mean dietary exposure Energy
New Zealand Total Die
Survey

Crosssectional survey Energy, protein, fat,
24 hour food recall and carbohydrate, and
diet history dietary fibre
questionnaire

Crosssectional survey Energyprotein
South Island
3-DayWDR

All nutrients of
interest

Intra-cluster dietary
nutrients obtained
from 24 hour recalls

6-12 month old infant group:
Mean energy: 3800 kJ/day
1-3 year old age group
Mean energy: 520@J/day

9-12 months (n=13)
(Daily intake (Mean))
Energy: 4179kJ
Protein: 35¢g

Fat: 389
Carbohydrate 136g
Calciunm 756mg
Dietary fibre: 8¢

Dailyintakes

(Mean (SD))
Energy(kJ) 4162 (1099
Protein (g) 36 (11)

Pre-school (14 years age) (mean (SDaity intake9
Energy (kJ): 5766 (2266)

Protein (g): 49.7 (23)

Fat (g): 47.6 (23.5)

Carbohydrate (g): 195 (71.8)

Calcium (mg): 627.2 (326.4)

Dietary fbre: 11.6 (5.33)
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2.4 Food preference in toddlers

When solids are introduced and the transition to an adult diet begins, food
preferences start to influence food intakgBirch, 1999). The effect of exposure on
the development of food flavour and texture préerencesis thought to be the
greatest at the start of the complementary feeding periodiue toall foods being

new and novel to the infant(Mennella et al., 2008)

"U pg I TTOEO T &£ ACA OEA EIT £ZA1 060 AAOGAI T DI 4
foods that have a soft to moderate texture and flavour. They are able to feed
themselves and even bite through a number of different textureBlossfeld et al.,
2007). There is considerable evidence that sensory experiences early in life can
influence later preferencesand food acceptancéBirch, 1999; de LauzorGuillain

et al., 2012) Rapleyclaims that babies following BLW may have preference for a
wider range of flavours and textures due to the increased exposure to family foods
(Rapley & Murkett, 2008), supported by Townsend and Pitchford (2012) who
suggestedBLW promotes healthy food preferences in early childhood. Infants
following BLW had a significantly increasediking for carbohydrates. Additionally,
the BLWgroup also had an increased liking for proteins an@hole meals when
compared to thespoon fedgroup. However, participants in this study were glf-

identified baby-led-weaners.

2.4.1 Methods for measuring food preference in toddlers

Food preference in adult populations iggenerally measured either by condweting
actual taste tests (participants taste a range of different foods and rank them from
most to least preferred), orvia questionnaires. More specificallyfour techniques
are commonly used (rank order preference assessment, video recording, food
behaviour questionnaires, and food exposure questionnairegde LauzonGuillain
et al., 2012) each with theirown advantages and limitationsAssessing food
preference is of course more complicated imfants, as they areunable to

verbalize whichfoods they prefer over others. Becausearegivers are therefore

required to assess food preference on behalf of their child¢ cannot be assumed
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that designs developed for an adult population will be appropriate for collecting

data inyoung children.

Rank order preference assessmenRankingis an effective way of measuring food
preference in a group or population(Bell & Tepper, 2006; Birch & Marlin, 1982;
Finistrella et al., 2012; Fisher & Birch, 1999h)Participants are asked to taste a
range of foods and rankhem from most preferred to least preferred.Fisher and
Birch (1999b) adapted this technique to examine the eating patterns of children
(3-5 years of age) during a &veek period, in whichthey had restricted access to
snack foods. Children were interviewed ind/idually and asked to sample small
amounts of foods and assign them to 1 of 3 categories illustrated with cartoon
Birch, 1999b). This is an effective technique because tlieods which are

preferred are clearly identified in a ranked order, howeveit is more suited to an

older population that are able to verbalize and rank their own food preferences.

Video recording analysis: Video recoding analysis is a common method uddo
measure infant food preference and eating behavioyBlissett et al., 2012;

Forestell & Mennella, 2007; Hausner et al., 2009; Mennella et al., 2001; Young &
Drewett, 2000). Meals are observed either in the laboratory orinE A AEEI A6 O ET I At
and the inEA T e@tig@behaviour is video recorded. Mothers are asked to feed
their children as usual until the infant refuses the spoon consecutively (more than
three times). Eating behaviour, such as turning the head away, pushing the spoon
away, crying, or beconng playful with the food is evaluated and coded. The
videotape is then analysedfocusing on the frequency of negative responses (nose
wrinkling, brow lowering, upper lip raising, gaping, and head turning) with each
spoonful of food. The food can also beeighed before and after the feeding period
to calculatethe actual amount of food consumed@Hausner et al., 2009; Young &
Drewett, 2000). This is a great technique for determining preference in a young
infant age group as facial and body cues are absssed a opposed to

determining preference based solely on thearegivers assumptions which could
induce biasin the results. However video recordings a costly and time-

consumingtechnique, and thisis not practical in a large population setting.
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Food preference questionnaire’A food preference questionnaire lists a range of

foods representing major food groupsyhere subjects are asked to indicate how

much they like or dislike each food item on a standard anchoredLikert-type, or

hedonic) scale(Bell & Tepper, 2006; Blossfeld et al., 2007; Caporale et al., 2009;

Finistrella et al., 2012; Forestell & Mennella, 2007; Hausner et al., 2009; Jacobi et

al., 2003; Jones et al., 1955; Mennella et al., 2001; Peryam & Pilgrim, 1957; Skinner

et al., 1998; Skiner et al., 2002b) Phrases can be used to describe the answers

(e.g.never eats, rarely eats, sometimes eats, often eats, and always eélarobi et

al., 2003)or numeric scales where only the anchor points have a written

description (e.g.1 = did not like at all to 9 = liked very much (Mennella et al.,

2001; Peryam & Pilgrim, 1957) The hedonic scale has been widely used for

measuring food acceptability in adult populations. However, the hedonic scale has

also been used to measure infant and preschooldd acceptancgBell & Tepper,

2006; Blossfeld et al., 2007; Caporale et al., 2009; Forestell & Mennella, 2007;

Skinner et al., 1998; Skinner et al., 2002b%kinner et al. (1998)developed a food

preference questionnaire to describe the preferences @ommonly consumed

foods in70 children, completed by their mothers in a longitudinal study from

when the children were 2-3 years through to 8 years of age. Mothers were asked

Oi AETTOA T1TA 1T &£ OE®@ 1 POEITT0Oqg jpq Ol EEAO |
OAEOI EEAO AOO AAOOGS6Hh jtq OAEOI EEAO AT A Al
O A O (shirkér et al., 1998; Skinner et al., 2002bThis questionnaire has been

subsequently simplifiedtoj p @ OAAOO 1T £AO0AT 8h j ¢cq OAAOO Ol
AAOOT AT A @Bloksield et bl EZDEVPIner and Pelchat (1986)is one of the

only studies to test their food preference questionnaire for reliability and validity

I £/ OEA 11 OEAOG8O I PETEIT T &£ OEAEO AEEI A8O
agred AT O AAOxAAT OEA 11 OEAOB6O I DPETEIT AT A O
0l ETAO AT A 0A1l AEAOGO NOAOOEIT1T AEOA EAO OE]

i AAOOOA AEEI AOAT &ibsonEl dl., A998 Nidkiass etAll, 20850
Wardle et al., 2001)
While each variant has its advantages and disadvantages foeasuring food

preference in toddlers,all are limited by the fact that thecaregiverhasto answer

on behalf of the infant. Therefore, it is hard to capture true preference without the
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A A OA CépihidnécOming biasedby AAAET C x1 OAO j E8B8A8h Ol EEAQOS
the child is unable to verbalise if they like or dislikea particular food. However,
determining food preference in the form of a questionnaire is easy, cost effective,

with little respondent burden andit can be carried out over a large population

group.

Food consumption and exposure questionnairezood exposure is an important
element in determining preferencesin an infant population as exposure and
familiarity can influence acceptance of new foodg-ood frequency questionnaires
(FFQ) are useful for assessing the frequenayith which food items or groups are
consumed during a specific time period and are useful for providing qualitative
information about usual food-consumption patterns (Gibson, 2005) The
guestionnaire is composed of a list of foods and an associated set of frequency of
use response categorieA FFQ is an effective way of capturing how much
exposure preschool children have had to different food@-inistrella et al., 2012;
Forestell & Mennella, 2007; Fox et al., 2004; Hammond et al., 1993; Magarey et al.,
2009; Mennella et al., 2006; Wardle et al., 2001yVardle and colleague$2001)

used this technique to ask the mothers of 214 twin pairs about their exposure to

commonly consumed food8 ) T &£ O AGETT 11 AT A @OPpOAEAOAT A
OAEOI EEAO A 11 068h j¢cq OAEOI EEAO A 1EOOI ABh i
jugq Ol EEAO A 11 Gidalsdprodided by tis BFOMa@fing O OOEAAS

frequency of consumption with overall liking of the food is a good way of

determining which foods are offered and preferred by the childdowever this may

have been a simpler process ilardle et ald @searchas it was undertakenin an

older age group(4-5 years), presumablymaking it easier for the mother to

AAOAOI ET A OEAEO AEEWakl@ &all BEET ¢ £ O OEA &I T AC

Townsend and Pitchford (2012)looked at the impact of different weaing
i AOGET AO ", 7 Al eaningiodidod frédfeicésAnlinfaits and

preschool children (n=155) (20-x ¢ | T T OEO 1 £ HNodpheseredceE A ET £AT 08
was measured using a preference questionnaire compledeby the caregiver Child
DOAZEZAOCAT AA xAO OAOCAA 11 A OAAI A.OATCET ¢ AEOI I

%Zbi OOO0A | AOANOAT AU T £ AT 1 00Ii POEITTq xAO OAOA
AAUS O jxq OAAOO 1 A0O ,4GEXATOATTAA AATEAA (0 H G A EOH 8C8
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questionnaire captured the infants exposure alongside the preference of the

foods, overall préerence may have been biased by the caregiver determininghat

EO O1 1 OAA8 AT A OEAOAA8 CEOAT OEAOA AOA Al
AU OEA AAOACEOAO0BO 1T x1 AT A POAEAOAT AAOG Al

Ideally video recording analysis would result in the besmeasure of food

preference, however this is not feasible in a large population settinglue tothe
extensivelaboratory procedure each participant wouldhave tocarry out for each

food being assessed, and the time and castthe research team required fo the

analysis of thedata. A modified food preference questionnaire, which is inclusive

of exposure questions, and excludes prompting words (likes, loves, dislikes, hates)
OEAO T ECEO AA AEA@ididh, maydheoferdbetheén@& CEOA OS5 O |
appropriate measure of food preference in this age groughile still having a

reasonably lowrespondent burden.

2.4.2 Foodscommonlyaccepted and refused by toddlers

At birth, humans have a predisposition to prefer or reject the basic tastes. These
predispositions include the unlearned positive responses to sweet, salty, and
umami tastes, and the rejetion of bitter and sour tastes(Beauchamp & Mennella,
2009; Birch, 1999; Birch & Doub, 2014; Blossfeld et al., 2007; Drewnowski, 1997;
Havermans & Jansen, 2007; Mennella®abulsi, 2012; Schwartz et al., 2009; Stein
et al., 2012; Young & Drewett, 2000)However, postnatal experiences can alter or
modulate the expression of these innate preferencg®eauchamp & Cowart,

1985). Unfortunately, our current foodenvironment is full of our unlearned
predispositions and is characteri®ed by the ready availability of energydense,
inexpensive foods that are high in sugar and salt. These foods and beverages tend
to be accepted by infants and young children the first time they are offed
(Beauchamp & Mennella, 2009; Birch & Doub, 2014; Fisher & Birch, 1999b;
Havermans & Jansen, 2007; Skinner et al., 1998; Wardle et al., 2001)

The acceptance of a variety of foods is important for optimal growth and hih.
When solids are first introduced, all foods other than milk are unfamiliaas milk is

the first food all infants are exposed to When complementary feeding begins, milk
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provides a standard against which all the new flavours and textures are evaluated,
resulting in a stronger acceptane for similar sensory properties (flavoured and
textured foods) (Birch & Doub, 2014, Blossfeld et al., 2007; Wardle et al., 2001)

Texture is a sensory and functional manifestatioywhich is derived from the
structure of the food, detected by several sees (touch, smell, vision, hearing and
kinaesthetics) (Szczesniak, 2002) Texture and other sensory properties play a
large role in theacceptance and refusal of foods, dabies and young children
tend to reject textures that are difficult to manipulate inthe mouth (Blossfeld et
al., 2007; Szczesniak, 2002; Wardle et al., 200Therefore, overall liking is a key
determinant of intake for infants and young children who tend to eat only
preferred foods (Birch, 1999). It has been reported that children aroud the age of
12 months start to favour finger food as they learn to handle food themselves, look
at it, put it in their mouth and discover the different textures, tastes and flavours
(Blossfeld et al., 2007)BLW emphasises infant seHfeeding with solid finger foods
from the outset rather than parental spoonfeeding with purées. Thus it is quite
feasible that this alternative complementaryfeeding method coud have an impact

on the infantsGfood preferences especially texture preferences.

2.4.3 Factors that nfluencefood preferences in toddlers

What, when, and howan infantisfedAADAT AO 11 OEAEO AAOACEOAO

practices, all of whichplay a critical role in the formation of food preferences and
eating behaviours(Birch, 1999). Parentsare the ones tateach eating behaviours,
determine which foods and portions are offered, select the timing and social
context of meals, and may even pressure or fordkeir children to eat foods
(Blissett et al., 2012; Blossfeld et al., 2007; Brown & Lee, 2013; Fisher &cB,
1999a; Fisher & Birch, 1999b; Galloway et al., 2006; Young & Drewett, 2000)

During the first two years of life infants and toddlers achieve many developmental
milestonesincluding learning to sit, crawl, stand, walk, and talkBirch and Doub
(2014) reviewed the factors influencing the diets of children under the age of 24
months. Eating behaviour also develops during this time, dke child makesthe

transition from breast milk and/ or formula to solid foods. During these first years,
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development israpid and eating behaviour dramatically changes. Individual
patterns of food preferences and eating behaviours emerge depending on the
foods offered and the context of feeding during this early period of dietary
transition (Birch & Doub, 2014) Sensory favour and texture properties
(discussed in section 2.4.2have a major influenceon food preference(Russell &
Worsley, 2013; Wardle et al., 2001 )although parental feeding practices and

environmental factors also play a large rolén influencing food preference.

Genetics:Parentsimpart the genesthat can influence whch tastes arepreferred
and which are disliked (i.e., bitter is generally rejected and sweet is acceptid
(Birch, 1999; Blossfeld et al., 2007; Finistrella et al., 2012; Russell & Worsley,
2013). An example ofgenetic variationis the possiblesensitivity to the bitterness
of 6-n-propylthiouracil (PROP), whichis thought to affectthe acceptanceor
rejection of bitter-tasting vegetables by young childrerfAnliker et al., 1991; Bell &
Tepper,2006).

Breast milk and amniotic fluid: A variety of flavours from the mothei® diet are
introduced to the infant through breast milk and amniotic fluid. Therefore,
breastfed infants have already become familiar with a variety of flavours before
they start consuming solid foods(Hausner et al., 2009; Maier et al., 2007,
Mennella, 2009; Schulze et al., 2001Researchby Mennella and Trabulsi (2012)
suggestedthese familiar flavours provided A O &1 AOTI 6O AOEACASh AAO
to foods of the adult dietconsumed by tte mother. For example, dongitudinal
study showed thatbreastfeeding infantswere more acceptng of new foods during
weaning compared to bottlefed infants, indicatingthat breastfeeding may
facilitate the acceptance of new foodSullivan & Birch, 1994). There may be some
exceptions however;infants that had drunk hydrolysedinfant formula for several
months early in life were more acceptant of acid tasting drinks at-8 yearsof age
(Liem & Mennella, 2002; Mennella & Beauchamp, 2002)

Intr oduction to solid foods:Researchindicates thata delayed introduction to
1 O béhdking ri€kdtextures can lead to the infant rejecting certain textures,
which in turn can lead to the rejection of certain types of foods with harder

textures (i.e., choped carrots) (Blossfeld et al., 2007)Similarly, Northstone et al.
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(2001) observed a significant increase in the variety of foods consumed by infants
according tothe age at which theywere presented with lumps in their food,
concluding thatfeeding difficulties were more likely to occur when lumps were
introduced at or after 10 months of ag€Northstone et al., 2001) Thus, the age of
introduction of solids may also influence the first experiences with these foods
Delaying more textured solids could be aesult of a diet based on a limited
number of foods, which can alter behaviour around these food8lissett et al.,
2012; Northstone et al., 2001)

Exposure and familiarization: There is evidence to supporexposing your infant
to solid foodscontributes to different forms of learning (.e.,familiarization,
associative learning and observational learningjHavermans & Jansen, 2007;
Maier et al., 2007; Mennella et al., 2001 review by Birch(1999) statedit took 2-
year-old children 5-10 exposures to anew food to see an increased preference for
that food, while repeated opportunities to smell and look at food resulted in an
increasedlikelihood of acceptance(Birch et al., 1987) Other research suggests
that a new food may need to be offered-&5 times before it is accepted(Briefel et
al., 2004) The distinction between the familiar and unfamiliar is important, as
familiarity has a strong evaluative component: what becomes familiar tends to
become more preferred, and the unfamiliar tends to be avoidechd disliked
(Birch & Anzman, 2010)

Parent feeding style and family eating environmentParental feeding practice and

OOUI A EAO AAAT &I OT A O AsEmEAAO AT OE AEEI AOA

status (de LauzonGuillain et al., 2012; Fisher & Birchl1999a; Fisher & Birch,
1999b; Galloway et al., 2006; Russell & Worsley, 2013 ertain feeding
behaviours can promotealiking (e.g. repeated exposure and food as a reward),
and adisliking (e.g. pressure and rewards for eating disliked foods) for foods
(Russell & Worsley, 2013) Harper and Sanders (1975plsoreported that children
show a tendency to taste unfamiliar foods more readily when they observe adults

consuming the foods

Experimental studies have provided evidence that pressuring preschool cbien
01 AAO OEAAI OEUS AT A0 OOAE AO OACAOAAI AO
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(Fisher & Birch, 1999a; Galloway et al., 2006 his pressure to eat healthy foods

has also been linked to a greater consumption of more energiense sweet and

salty snacls in preschool children(Fisher & Birch, 1999b) The nature of the

DAOAT 068 AOOOEAOOEITT O O1 xAOAO OEA AAOGET C
response (feeding behaviour) and thus shape the developmental outcome of the

AEEI AGO A 1T A POAEAOAT AAS

Baby ked weaning emphasiseshe infant self-feeding solid finger foods from the
outset, as they sit in on family meals and are encouraged to explore foods that are
a size and shape the baby can handle easily. Therefore these children are being
exposed to lumpierfoods and textures at an earlier age, compared to infants being
spoon-fed with purées. The food form, maternal interaction and family feeding
environment are quite different between these complementary feding styles and
the impact of BLW on food prefererces and health related outcomes are not
known. Understanding the factors that outline food preference is important when

developing evidencebased strategies to improve eating habits.
2.5 Food variety in toddlers

A variety of foods and flavours can be introduak gradually as the infant accepts
the taste of different foods. The introduction of complementary foods involves the
infant learning to recognise and enjoy the tastes as well as textures. A more varied
diet ensures the infant has the opportunity to obtairan adequate intake of all
nutrients, as well as offering opportunities to develop personal preferences and
accept variation in textures and tastegMennella & Beauchamp, 1998)There is a
large body of evidence that encourages parents and caregivers to esg young
children to a wide variety of fruits and vegetables, wholegrain products, dairy
products, and healthier fats, and to limit the consumption of lownutrient, energy
dense foods and beverage@ant, 1996; Ministry of Health., 2008; Schwartz &
Benuck 2013; Skinner et al., 2002a; Steyn et al., 2008)is hypothesizedthat
babies following BLW are offered and consume a greater variety of food, as they
start eating whole family foods froman earlier age(Rapley & Murkett, 2008)
However, there is no gidence to either support or refutethis and it does not

appear to have been directly measured
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2.5.1 Methods of food varieyy measurement in toddlers

Dietary variety is universally recognised as a key component of healthy diets.
However, there is still a lack 6consensus on how to measure diet diversitgRuel,
2003). Diet variety is usually measured using a simple count of foods or food
groups over a given reference periogMcNaughton et al., 2008; Ruel, 2003)
Dietary data can be collected in a number of diffent ways including FFQs, diet
records and 24hour diet recalls.Generally, the number of individual foods
consumed over a 3day period has served as a referend®rewnowski et al., 1997;
Kennedy et al., 1995; Kreb$Smith et al., 1987)

Although most dietvariety measures consist of a simple count of foods, scales
have been established in developed countries, which take into consideration the
number of servings of different food groups in conformity with dietary guidelines.
An example of this approachisE A O$ EAOAOU 3 AT OAdN OAI OAO AOA
number of food servings into 5 established food groups (2 servings of each dairy,
meat, fruit and vegetables and 4 servings of the grain group). Diet quality is then
determined from the scores of the clagéed food groups. However this method
EAO EOO AEOAAOAT OACAOh AO 1T AOGAOOGAA OAOEAQOU E
foods, omitting unhealthy food items and therefore not a result of overall food
variety (Kant, 1996). Another example is The Healty Eating Index (HEI),

developed from foodbased dietary guidelines and data from the USDA 198990
Counting Survey of Food Intake by Individuals. This survey consisted oid2y diet
records and 24hour diet recalls from 7500 individuals (Kennedy et al. 1995). The
HEI helps provide a picture of the type and quantity of foods consumed by an
individual and their compliance to the dietary guidelines, by combining

information on nutrients and food groups of interest(Gibson, 2005) The index
consists of 10 conponents, each reflecting aspects of a healthy diet. Within each
component 1-5 scores are allocated for the consumption of the suggested number
of servings as recommended by the dietary guidelines. The HEI tool has been used
to evaluate the diet quality inUS children(Carlson et al., 2001) and has been
validated by plasma biomarkers(Hann et al., 2001) However,Hann et al. (2001)

modified the HEI in their validation studyto a 10 point score (0 points =<9
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different items, and 10 points = > 24 items ovethe three days), determined by a
count ofthe total number of different foods and food groups consumed over the-3
day WDR Foods that were similar (i.e., different cultivars of apples) were only
counted once in the variety category, and mtures were broken down into their
component parts, lasagna contributed to the meat group and the grain grodipr

example

Cox and colleague$1997) developed a variety index based on the adjusted US
Food Guide Pyramid specific for toddlers. A group consisting of 123ddlers aged
2-3 yearswhose parentscompleted three days of 24hour diet recalls. A list of the
foods eaten over the three days was produced talculate thetotal amount of

each food consumed. Foods were then classified into Food Guide Pyramid groups
of bread, fruits, vegetables, dairy and meat. The fats, sweets, and oils group was
omitted from the count because no specific recommendations around these foods
existed. Serving sizes were adapted to suit toddlers (i.e., ¥z an apple is equivalent
to one servingof fruit). Therefore for each child, the number of toddlersized
servings consumed within each food group over the-8ay period was added
together to determine the total for each food group. The total was compared with
the minimum recommended serving forthat group, which resulted in a ratio food
COil Ob OAT OA8 (1 xAOGAO EO OEI OI A AA 11 OAA
food groups might have caused the results to look healthier than the diets actually

were.

Scott et al. (2012)explored food varietyin 2601 two-year-old infants whose
parents had completed 24hour dietary recalls. Two food variety scores where
calculated: (1) core food variety score and (2) fruit and vegetable variety score.
Core foods are described as foods that are essential for gbleealth and wellbeing
((a) breads, cereals, rice, pasta, noodles; (b) vegetables, legumes; (c) fruit; (d)
milk, yoghurt, cheese, and (e) meat, fish, poultry, eggs, nuts, legumes), and foods

that were high-energy dense/low nutrient dense (gererally high in fat, salt or

sugar) were classifiedasnorfAT OA T O OA@BOOAS A 1T AO8 6A0EAC

x AOA AAOACT OEUAA ET OF A AET AOU OAOEAAI Anh

equaled one or more foods from the food group were consumed. Total scores were

then calculated by summing the individual food groups. However, variety scores
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were derived from asingle24ET OO OAAAI 1T AT i bl AOAA AU OEA
Therefore, 1 day of collection cannot represent usual intake so is probably not

very good for indicatingfood variety.

Skinner et al. (2002a)measured fruit and vegetable variety in 2year-old toddlers
by counting the total number of different vegetables and fruit, collected in
repeated 24-hour diet recalls. Total counts were then divided by the number of

diet recalls for each child to provide an average per day.

Thus it is apparent that several methods exist for calculating food variety scores.
However, direct comparisons are difficult because of the myriad of ways in which
variety has been defined and caldated in the literature. Even with broad
guidelines, there are still many unanswered questions regarding the classification
of foods into meaningful groups. For example, the level of aggregation of groups
with similar nutrient content (i.e., should fish, pultry and meat be treated as
separate categories? Should dairy products and eggs be combined?). There are no
clear answers to these questions. Because dietary patterns vary substantially
between cultures, clear rules around food group classifications argbrtion size
(more specifically the minimum quantity of intake that justifies including them),
which are appropriate to the research age group, need to be established before

variety scores can be calculated and compared.
2.5.2 Factors that influence food varist

Research byRobinson et al. (2007)described the dietary patterns of 1434 infants
aged 6 and 12 months. Results showed that the key influence on the infant diet
was the quality of the maternal diet, especially at 12 months of age when the

ET £AT GsGnOreadintglf liasel on family foodsScott et al. (2012)also
demonstrated that a number of maternal and family characteristics are associated
with child diet variety score. Maternal education is a strong predictor of children
having high variety scoreqGolley et al., 2011; Robinson et al., 2007; Skinner et al.,
2002a). This finding has been attributed tanore educated mothers tending to

follow adult healthy guidelines and eating more healthily than less educated

mothers, which is then reflected intheckE il A6 0 AEAO8 (ECEAO OAOEAOQU
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been observed in the absence of older siblingd&olley et al., 2011; Robinson et al.,
2007; Scott et al., 2012)

-AT U O AEAT EAAOI OO0 AEZAAO AEEI AOAT 60 AAOI
been shown to vay by socioeconomic status, ethnicity, and urbainural status

(Golley et al., 2011; Kirby et al., 1995; North & Emmett, 2000; Ro@ordonada et

al., 2003) Unfortunately high-energy western foods such as condiments (butter,

sauces, mayonnaise, margarinet®), carbonated beverages and baked foods have

become widely available and may also influence food variety. It is not surprising

that dietary variety comes from the consumption of more diverse foods of all

types, including processed and higlenergy foods(North & Emmett, 2000; Roye

Bordonada et al., 2003)

Many factors play a role in influencing infant food varietythese particularly

include the influence of their caregivers, the social surroundingsand duration of
breastfeeding.Longitudinal research ininfants demonstrated a direct association

between breastfeeding duration and increase in food variet{Scott et al., 2012)

This observation sipportsthe hypothesis that flavours transferred in breast milk

provide repeated early exposure to different taste, which can positively shape

AEEI AOAT 60 AT A bOA RAEOh & A.O200Y;Shott gERIL A OAOE
2012; Skinner et al., 2002a)

2.5.3 Benefits and potental limitations of food variety

During the introduction of complementary foods, all foods ar@ew, and the
acceptance of a variety of solids is essential to consuming a diet that supports
growth and health (Birch & Doub, 2014) Diet variety is universally recognised as

an important principle underlying a healthy diet, and has been recommended as
part of many national dietary guidelines due to its role in increasing exposure to a
wide range of nutrients, thereby enhancing nutrient adequacyFAO/WHO
Consultation, 1998; Kant, 1996; Ministry of Health., 2008; RoyBordonada et al.,
2003; Schwartz et al, 2011; Schwartz & Benuck, 2013; Steyn et al., 2006; Wong et
al., 2013)
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Krebs-Smith et al. (1987)suggested that the consumption of a varied diet should
result in the achievement of an adequate diet, reduced risk of developing a
deficiency or excess of we nutrient, and achievement of an appropriate ratio of
micronutrient intakes. This proposition has been supported by prospective work
looking at food variety in two to three-year-old children, who were followedinto
young adulthood (Nicklaus et al., 2005)Nicklaus et al. (2005)findings suggested
Qrariety seekingdat follow up increased with earlyQvariety seekingd, and those
with high variety scores had greater consumption of dairy and vegetables at both

young and older ages.

At the beginning of complenentary feeding, exposure to a variety of textured and
flavoured foods has been shown to enhance a later acceptance of new foods
(Carlson et al., 2001; KrebsSmith et al., 1995) and dayto-day variation is
important (Maier et al., 2008; Mennella et al., ZIB). It can be concluded that
exposure to early variety is not only useful to enhance the acceptance of healthy
foodsbut also helps to ensure the child is being offered a variety of nutrients,
which are essential for the growth of the childKant, 1996).

However, the possible influence of diet variety on the development and
persistence of obesity raises some doubts about its possible health benefits
(Raynor & Epstein, 2001) Several studiesrguethat variety can be harmful to
health as it leads tahe over consumption ofall foods (McCrory et al., 1999; Rolls
et al., 1981; Rolls et al., 1984; Stubbs et al., 200yhen exposed to a wide range
of foods that are high in sugar, salt, and energy, it can become relatively easy to
establish unhealthy dietary paterns early in life. An important limitation in the
research on the association betweepating behaviour anddietary diversity is the
lack of clarity about whether diet diversity reflects energy intake (i.e., quantity of
food) or dietary quality (i.e., nutrient density), or a combination of both. As noted
by Kennedy et al. (1995) varied diets are not necessarily lower in energy, fat,
saturated fat or salt. Consequently, it could be that infants with a dietary pattern
OEI E1 AO O AT AAGDI G AMERAOA 6A OOFE ONACGFJEC OFRA &< AAT E
diet characterised by the high consumption of those foods that make up a poor
adult diet (i.e., chips, savory snacks and biscuitéiRobinson et al., 2007; Royo

Bordonada et al., 2003)This may be a particularconcern of BLW as the child
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are high in energy, but have a low nutrient density) from the early stages of
complementary feeding, which may have implications for overall nutent intake

and create an early onset of unfavourable eating habits.

Experimental studies have shown a positive relationship between an increased
variety of foods offered during a meal and an increase in overall food intake
(Hetherington et al., 2006; RoB et al., 1981) and vice versgRaynor & Wing,
2006). However speculative data refuting this hypothesis exists. A direct
observation of food choices in 23-year-old children showed no relationship
between food variety and body mass index, whereas energytake was positively
related to body mass indeXNicklaus et al., 2005) It is therefore important to
determine the degree to which diet variety in children relates to a healthy
nutritional profile, and to distinguish nutrient dense foods like fruits and

vegetables from variety in intake of energydense foodg(Nicklaus, 2009).
2.6 Conclusion

Although the babyled approach to complementary feeding appears to be a
growing trend all over the world, very limited researchexists, which has examined
the advantages odisadvantages of thisapproachto feeding. There is a need for
more high-quality research in this area, particularly to investigate the proposed
positive eating behaviours BLW promisesTherefore the aims of this thesisvere
to determine if by 12 months d age a babyled approach to complementary
feeding influences nutrientsufficiencyin regards to MOH guidelinegMinistry of
Health., 2008) but potentially leads to lower energy intakes (due to self
regulation) when compared to traditional methods of comgementary feeding
(objective 1); if a babyled approach to complementary feeding increases the
acceptance of different food preferenceslue to the increased exposure to family
foods from a younger age (objective 2); and lastly if the variety of differeridods
offered increases when following a babyed approach to complementary feeding,
due to the offering finger of foods from the start of complementary feeding

(objective 3).
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3 Methods
3.1 Study desigrg The BLISS Study

The aim of the Babyled Introduction to SolidS (BLISS) study (University of Otago,
Dunedin) is to investigating whether a novel approach to infant complementary
feeding BLW), encourages selfegulation of energy intake and prevents the

development of overweight without detrimental effects on ron status and growth.

The BLISS study is a-arm randomisedcontrol trial (RCT) that consists of a one
year intervention (birth until 12 of months age) with a oneyear follow up (24
months of age). Participants were randomised into either the interventio group

i O" , ) 3 3 thea©parfidiban received BLISSnd standard advice, ointo the
control group, these participants received onlystandard adviceon the

introduction of complementary foods.The standard advice received by all families
wasO7 AEET #8 ET £A1T O ditthoard prggram fornddierbd; A1 E A
http://www.kidshealth.org.nz/well -child-tamariki-ora-programme) from the

agency of their choice.

The BLISS intervation is very similar to BLW but has been modified to address
concerns as described below. The BLISS approach encouragesiemand breast
or formula feeds; advises starting complementary feeding by offering a variety of
adult finger-shaped foods fom the gart of complementary feeding; expresses the
importance of including the baby at meal times, allowing them to explore foods
with the family; and reminds caregivers not to hurry the baby, allowing them to
decide the pace of eatingRapley & Murkett, 2008) However, the BLISS
intervention differs from BLW as it was modified to account for concerns about
possible choking risks and uncertainties around optimal intakes of iron and
energy. BLISS advises not to start solids until the child is 180 days old (6 mos}h
rather than when the child is considered by the parent to be ready to start solids.
Caregivers are advised to check that foods are soft enough before offering them to
the child, gives specific age appropriate advice around foods that have high
choking risk, and advises parents to offer a high energy and an iron rich food with

every meal Appendix A),while intervention participants are educated and
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supported throughout the complementary feeding process. All food advice was
developed in conjunction with apaediatric speech language therapist, to address
concerns about choking.

The study timeline (Table 3.1.1) identifies the intervention phases and
measurement pointsmadefor both the BLISS and control groups, highlightinthe
measurements this thesiswill focuson. Ethical approval was obtained from the
Lower South Regional Ethics Commite (Project key: LRS 11/09/037), and &

participants provided informed written consent.

This thesis focuses on thanfantsonutrient and food intake and behaviour at12

months of age, using data obtained from questionnaires administered from 22

months of age and a3-day WDRscollectedwhen the infants werel12 months of

ACA8 4EA ET £ZA1 060 DPOEI AOU AAOACEOAO AT i DI/
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Table3.1.1 Studytimeline for BLIS&nd control groups

BLISS Time point Control
(age of infant)

Antenatal session 3040 weeks

pregnant
Baseline questionnaire Baseline questionnaire

BIRTH

Home visit: Lactation consulta Week 1
Lactation consultant support phone call Week 34
(and visit if requiredl
Breastfeeding and Solids questionnaire Month 2 Breastfeeding and Solids questionnaid
Lactation consultant support phone call Month 3.5
(and visit if requiredl
Breastfeeding and Solids questionnaire Month 4 Breastfeeding and Solids questionnaid
Lactation consultant support phone call Month 5
(and visit if requiredl
BLISS advice visit Month 5.5
6 month main measurement visiiength, Month 6 6 month main measurement visit
weight and questionnaire (length, weight and questionnaire)
Breastfeeding and Solids questionnaire Breastfeeding ath Solids questionnaire
BLISS advice visit Month 7 7 month measurement (weight,
7 month measurement (weight, guestionnaire and microbiota sample)
guestionnaire and microbiota sample) 3dayWDR
3dayWDR
Breastfeeding and Solids questionnaire Breastfeeding and Solids questionnai
8 month measurement (weight and Month 8 8 month measurement (weight and
guestionnaire) guestionnaire)
Breastfeeding and Solids questionnaire Breastfeeding and Solids questionnai
9 month measurement (weight and Month 9 9 month measurement (weight and
guestionnaire) guestionnaire)
Breastfeedingnd Solids questionnaire Breastfeeding an&olids questionnaire
12 month main measurement visit Month 12 12 month main measurement visit
(weight, length, microbiota sample, (length, weight, microbiota sample anq
guestionnaire andood preference guestionnaireandfood preference
guestionnairg questionnairg
Blood test Blood test
3-day WDR 3-day WDR
Breastfeeding and Solids questionnaire Breastfeeding and Solids questionnair
24 month main measurement visit Month 24 24 month main measurement visit

(length, weight, microbiota sample and
guestionnaire)
3-day WDR

(length, weight, microbiota sample an
guestionnaire)
3-day WDR
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3.2 Participants
3.2.1 Recruitment

All participants were recruited in the third trimester of pregnancy, following
methods similar to the Prevention of Overweight in InfancyPOI) study(Taylor et
al., 2011) by using an optout system for recruitment. All pregnant women
registered to give birth at the Queen Mary Maternity Centre at Dunedin Public
Hospital (>97% of Dunedin births), were invited to participate in the BLISS stud
(Appendix B).When the mother reached 28 weeks gestation she was sent an
information pamphlet and a letter inviting her to participate in the BLISS study
(Appendix C).The letter included an optout option, allowing mothers to call and
leave a message they did not want to participate. Should the mothersnot opt-out
after two weeks, a research assistant contacted them by phone to further discuss

the study, at which point they could choose to decline tparticipate (Appendix D).

Women were eligible to paticipate if they were booked into the study before 34
weeks gestation their home address was within the greater Dunedin aredahey
were not expecting to shift outside the Dunedin area within the next two years
and were able to communicate in English or& Reo Mori. Participants were
excluded if their child was born before full term (37 weeks gestation) or a
congenital abnormality was identified which was likely to affect the feeding or
growth of the child. Once eligibility was established and consemtasgiven
(Appendix E),the mother was randomised into one of the two study groups.
Randomisation was stratified for parity (first child compared with subsequent
child) and education éecondaryschool only educationcompared with post
secondary education, to ensure primary outcomes werenot affectedby these
variables. Recruitment took place from December 2012 untApril 2014, with the

first babies born in January 2013.
3.2.2 Sample size

A required sample size for the BLISS study 800 participants (100 eacharm) was

estimated, based on reference data for sample size calculations obtained from the
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ongoing POl study(Taylor et al., 2011h AT A OEA 041 BiMAO &I T A 3060,
Gay et al., 2009)This sample size was calculated based on detecting differences in

the two main outcomes: 1) body mass index (BMlusing a mean (standard

deviation) of 17.3 kg.n#(1.4) and a correlation between repeated measures (BMI

at 6 and 12 months) of 0.78, to detect a difference in BMI of 0.40 k&;mand 2) iron

status (plasmaferrE OET A E A£&A Glitivoydars lof Age pwittCarl%&ldrop

out rate. This was set at a power of 80% using a twsided alpha of 0.05The final

BLISS study numbers consisted of 206 participants.

This thesis focuses on a subset of dietary data collectadhen the participants

were 12 monthsof age. Recruitment was estimated to take one year, therefoi@

FEO E1 xEOE OEA OEIi A OAOOOAET OO T Z# A 1 AOOAOSG
collection), a subset of data was analyse@®atawere collected for 10 months from

January through to Octobe014, giving asamplesiA &£ O OEEO | AOOAOSO O
110 infants. Allowing for a 20% drop out rate (incomplete diet records and actual

drop out rates in the study)of the estimated 110 participants, data were expected

to be available for 88 participants (44 each arm) by the end of October 2014. A

sample size of 80 participants (40 each arm}¥ ableto detect differences in

energy, carbohydrate, fat, proteincalcium and dietary fibre as shown inTable

3.2.1, at80% power using a two-sided alpha of 0.05.
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Table3.2.1 Difference in nutrients that could be detected by a sample size of approximately
n=80

Nutrients NRV Expected Mean Group Total N Ref
+ sd difference required
able todetect
Energy(kJ) Boys: 3500  3308.8 + 424.8 300kJ 64 (Conn et al., 2009)
Girls:3200°

Fat (btal) (g) 30° 34+75 59 72 (Conn et al., 2009;
de Bruin et al.,
1998)

Protein(g) 14 26.7+5.4 3.5g 76 (Conn et al., 2009;
Soh et al., 2002)

Carbohydrat (g) 95° 119.5+20.3 13g 78 (Conn et al., 2009;
de Bruin et al.,
1998)

Calcium(mg) 500" 571.8+181.1 125mg 68 (Conn et al., 2009;
Soh et al., 2002)

Dietary fbre (g) 14 72+23 3.75g 70 (Conn et al., 2009;

Soh et al., 2002)

INRVs are from foodnd breast milk (or formula) from the Ministry of Health Nutrient Reference Values for Australia and New
ZealandNational Health and Medical Research Council of Australia, 2006)

2Estimated Energy Requirement (EER)

% Adequate Intake (Al)

*Recommended &lly Intake (RDI)

3.3 Data Collection

3.3.1 BaselineQuestionnaire

The baseline questionnaire wasnodified and developed using templates from the
POI study(Taylor et al., 2011)by the BLISS researcteam (Appendix F).
Participants completed the questionnaireat their first appointment, when the
mother was approximately 30 weeks gestation. The questionnaire was split into
two sections: (1) demographic information for both parents, and (2) intended
infant feeding practice and methods used before with previous ddren (if
relevant). Data obtained from the baseline questionnaires were entered into the
BLISS databasd-urther baseline demographic information for the infant and
mother was obtained from the Otago District Health Board including, infant sex,
weight and date of birth, maternal NZDep2013 score, and maternal parity. The
NZDep2013 Index of Deprivation was used to indicate the level of household
deprivation. NZDep2013 provides a deprivation score for each meshblock
(geographical units defined by StatisticiNew Zealand containing a median of

approximately 90 people)Ministry of Health., 2014).
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3.3.2 Breastfeeding and Solids Questionnaire

The Breastfeeding and Solids Questionnaire was developed using templates from
the POI study(Taylor et al., 2011) and using questions developed in the BLISS
online pilot study (Cameron et al., 2012g)Appendix G). Theguestionnaire was

then tested for overall understanding in focus groupsf mothers who were
currently introducing complementary solids with their child (ren), and subgquent
minor modifications were made by a MDiet studen{Schramm, 2013) The
Breastfeeding and Solids @estionnaire was designed to assesafant feeding
behaviours, to provide inbrmation on the agesolids were introduced andthe

extent of exclusve and sn demand breastfeeding.

The guestionnaire consistef 35 questions with appropriate skips in place to
ensure thatpreviously answered questions were not reasked in subsequent

guestionnaires. Thismadethe questionnaire more efficient and avoied the

repAOEOGEIT T 1T £ OAT OEOEOA NOAOOEI T Omj EBAB8Hh O(AO.
examplequestionis shown inFigure 1. The order and appropriate skips were
OAOOAA 11T t¢ I TAE DPAOOEAEDPAT O OAAT AOET O AAOQR

mother who is currently breastfeeding and using formula, had breastfed but had
not used formulain the last 48 hours and also had introduced other liquids when
OEA ET £A1T O x A Qo ensure nd qliestiorts ®@erd skiphédq

inappropriately. This was then retested by the candilate once the questionnaire
had been uploaded onto the BLISS databaard retested regularly to ensure data

were complete without errors.

The Breastfeeding and Solids Questionnaire waslministered when the infants
were 2, 4, 6, 7, 8, 9, and 12 months afe to minimize recall bias associated with
estimating changes in infant feeding.nterviews took place over the phone and the

candidate entered the data into the database during the intervieAppendix H).
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12.Does (chi | dhermmselvesaidsy) f eed
.1 OAg O" AAuUu mEAA OEAI OAI GAOGG 1 AAT O
in their mouth and appears to swallow at least some.

0 Yes
o No

If Q12 = no, skip to Q20 fF" " AT AOGT 60 EAAA OEAI

OAIl OA«

Figurel Breastkeeding and Solids Questionnairexample gestion with
corresponding skip

3.3.3 Threeday Weighed Diet Record

The 3dayWDRx AO [ | A E /£EE AdddieERnbd Stu@fVbR (SzymlekGay
et al., 2009) to allow for the measurement ofmportant BLW components: (1)
level of selffeeding, and (2) form of food offered TheBLISS WDRvas comprised
I £ Al 00 0O AdHoHOWDOR (e maipfapd dary), (2)@way from homed
WDR, (3)&arly childhood education food record and (4) a laminated example
sheet for thefridge (AppendicesiL). All resources were developed and pilot
tested by Claire Schramm (MDiet studentjSchramm, 2013) The main WDR
containedfour sections: (1) the dietand recipe record, (2) End of day
guestionnaire (which collectedinformation on specific BLW componentd(i.e., the
frequency with which the infant sits in on family meals, and frequency of family
foods offered)), (3) Supplementconsumption questionnaire, and (4) a
supplementary section with written instructions and examples of how to complee
each section, including guidelines for how to estimate foods, a ruler and a set of
AEOAT AO &£ O I AAOGOOET ¢ AT U &#EITA EOGAIO

OEAO

ETT A6 7%$2 Al OI OOpPbPIi EAA A OO6bPDPI Al AT OAOU b/
commonly eatentakex AU &£ 1 AO j Ascsh -As$I1TAI A0 AT A

showed a food item and the corresponding food weight, allowing participants to

estimate the approximate weight of food their child was offered.

The canddate administered the 3day WDRwhen the infants were 12 months old

(Appendix M). All participants received detailed oral and written instructions
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during the measurement session on how to complete the recordShey were
provided with the WDR resourcesa set of electronic scales (Salter Electronic

Model 1017., Kent, United Kingdom) and two spare batteries. Scales were accurate
to within = one gram. The primary caregiver completedthree daysof WDR entry
over a threeweek period. Participants were assigned 3 random days, comprising

1 weekend day and 2 weekdys. The days were assigned using a Microsoft excel
spreadsheet in which each day of the week was represented an equal number of
times across both thecontrol group and the BLISS group. The first day of

recording was the day immediately following the admiistration session. A
telephone call was made by the candidate the day after the first recording day to

remind the caregiversto complete the recordand answer any questions.

For eachcompletion day of theWDR participants were asked to weigh and
record foods they had offered to their child before and after consumption (i.e.,
leftovers were weighed) for a 24hour period. Ingredients were recorded when
possible for homemade recipes, and either the proportion of the total recipe
offered to the child, or thegram amount offered was reported. The candidate
checked all WDR®nN return, and any misunderstandings wereclarified with the

caregiver within a few days of record completion

The 3day WDR was used to determine mean energy and nutrient intake

(objective 1) andvariety of foods offered (objective 3).
3.3.4 Food Preference Questionnaire

Food preference is usually determined by asking overall liking of food groups. In

s A A e N

I 00 OO0OAU OEA AAOACEOAO AT OxAOAA NOAOGOEITO 1

caregiversdinterprAOAOET T 1T £ OE A Thereferé, héFoodPofdreBAeO AT A A
Questionnaire (FPQ (Appendix N) wasadapted from the Food Consumption and
| AAADOAT AA NOAOGOEITTTAEOA OOAA Au - AEAO AO Al

guestionnaire wasdesignedas a follow up auestionnaire assessing the acceptance
of the exposure to previously disliked vegetables in infants aged 12 months old.
Mothers noted for each vegetable if the infant: (1) ate and liked it, (2) ate it but did

not particularly like it, (3) had been offered t at least once but did not like it, (4)
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had been offered but refused to taste it, or (5) had never been offered(Naier et

al., 20078 4EA AAT AEAAOA 1T AAA 1T AEAEAAOQETT O Ol
OOET ¢ OEA xI1 OA Ol EEAERABDIAGGA AA AO BAA AHOOAD 61
they did not require the caregiver to interpret whether or not the infant likes or

dislikes the food. Fequency of food offering wasalso examined;due to research

showing thata new food may need to be offered between85 times before it is

accepted(Briefel et al., 2004)(an example question is shown irFigure 2).

1.a Haveyou or anyone else ever offered your cluthana?

No, never offered (skip to 2.a)
1-3 times

4-6 times

7-10 times

11 or more times

o O O O o o

Dondot know
1.b When your child is offeredbanana,do they eat it?

Yes, theyalwayseat it

Yes, thesometime®at it

0
0

0 Yes, but theyarelyeat it
o0 No, theyrejectafter tasting
0

No, theyrefuseto taste it

Figure2 Example question from the Foodr&erence Questionnaire

The FPQonsists offoods commonly consumedby toddlers in New Zealand The
food types in the FPQ were determined using data from an earlier study that
reported the food types commonly consumed (i.e., by at least 10% of toddlersy b
toddlers from the South Island of New Zealan{iSzymlek-Gay et al., 2010)The
Eating Assessment in Toddlers (EAT) study data (a study looking at feeding
practices of 1224 month old toddlers in New Zealand)Mills, 2013; Watson,

2013) was used to determne specific foods that toddlers eatOnly 21 foods were
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carefully selected to reduce respondent burden, given the additional
measurements required at the 12month measurement.Of these, the foods were
assigned to a particular taste and texture to differenate between food

preferences.

The FPQ (objective 2) was administered during the Xthonth measurement

session by a researcher blinded to the participant@ssigned study group.
3.4 Data Coding and Entry

The Baseline Qudsonnaire, Breastfeeding andSolidsQuestionnaire, and Food
Preference Questionnairevere all uploaded onto the BLISS database after they

were administered.

A WDR calculatiorsheet (Appendix O)was developed to help establish amount
consumed (i.e., weight offereq weight left over). The dietary data from the 3-day
Zealand) nutrient analysis program, which uses the New Zealand Food
Composition Database (FOODfiles 2010, Plant Food Research, Palmerton North,
New Zeland) to calculate intakes of energy and nutrient8ecause, this database
was limited in a number of commercial infant products, research staff and the
candidate created an additional database of nutrient lines for these products.
Nutrient information wa s sourced from websites, manufacturers or nutrient
information panels of the foods. A BLISS study food codebook was established to
ensure all food and weight substitutions were recorded and coded for consistency
across all records throughout the study. Brast milk volumes were estimated
based on previous researcliDewey et al.1991), whichused a combination of test
weighing and expression of breast contents during a 2hour period to estimate
breast milk intake at 12 months of age as 448ml of breast milkgp day. For those
receiving other milk substitutes, the total volume of these was subtracted from
total breast milk volume (for example, 448mlz total infant formula, cows milk or

other milk substitute volume = breast milk volume).
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The most appropriate wayto determine adequacy of energy intake is to use BMI to
determine whether energy intake is sufficient to meet energy expenditure
(Institute of Medicine, 2000). Anthropometric data are not reported here because
they are a primary outcome of the BLISS studyhe Estimated Average
Requirement (EAR) cutpoint method was used to assess adequacy fotein and
calciumintake among participants The population prevalenceof inadequate

intake is calculated asthe proportion of the population with intakes below the
median requirement (EAR) However, the Adequate Intake (Al) cannot be usdd
this way, thereforethe prevalence of inadequate nutrient intake cannot be

calculated for fat, carbohydrateor dietary fibre. (Institute of Medicine, 2000).

Food preference wasestablished by thefrequency of the food being offered and
the acceptance of that food by the infant. Each of the 21 foods in the Food
Preference Questionnaire were assigned to a taste and/or texture category.
Original tastes and textures of interestwer® Ox AAO6 h &IWAA G UBMNU 6ChA E O ¢
OO0I TOD@EDdUSEh OAOOI6Adidwéet=hahaha, OAE A x U
salty=marmite/vegemite, bitter=broccoli, chewy=cooked meat, and
crunchy=biscuits). To ensure that each of the 21 foods were classified correctly to
the taste and texture categories, 14 participants with age appropriate infants were
picked at random and asked to complete an additional questionnaire (Appendix
P). The questionnaire asked the participants what their opinion was for the taste
and texture properties of each food (in the form they would present it to their
child). Taste and/or texture classifications were established if there was more
than 50% agreement among the participants, and if the food had been offered by
at least 20% of the study population The final food classifications can be seen in
Table 3.4.1Due to more than 60% of the foods being classified as having a
savoury taste, subgroups were made for savoury (i.e., savoury vegetable and

savoury meat).
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Table3.4.1Food preference classification by taste and texture

Food Taste (%) Texture (%) Offered (%) | Classification

Banana Sweet 100 | Smooth 29 100 Sweet and
Savoury O Lumpy 71 Lumpy
Bitter 0 Chewy 0
Salty 0 Crunchy 0

Sweet biscuit$ Swveet 93 | Smooth 0 74.5 Sweet and
Savoury 7 Lumpy 7 Crunchy
Bitter 0 Chewy 14
Salty 0 Crunchy 79

Flavoured yoghurt ~ Sweet 100 | Smooth 86 84.7 Sweet and
Savoury O Lumpy 14 Smooth
Bitter 0 Chewy 0
Salty 0 Crunchy 0

Breakfast ceredl Sweet 57 | Smooth 7 30.6 Sweet and
Savoury 43 Lumpy 36 Crunchy
Bitter 0 Chewy 7
Saty 0 Crunchy 50

Raisins Sweet 100 | Smooth 0 56.1 Sweet and
Savoury O Lumpy 0 Chewy
Bitter 0 Chewy 100
Salty 0 Crunchy 0

Olives Sweet 0 Smooth 0 21.4 Salty
Savoury 7 Lumpy 29
Bitter 14 | Chewy 43
Salty 71 | Crunchy 0

Broccoli Sweet 0 Smooth 0 95.9 Savoury and
Savoury 86 Lumpy 50 Lumpy
Bitter 14 | Chewy 21
Salty 0 Crunchy 21

Cauliflower Sweet 0 Smooth 0 81.6 Savoury and
Savoury 93 Lumpy 57 Lumpy
Bitter 7 Chewy 21
Salty 0 Crunchy 21

Cabbage Sweet 7 Smooth 0 45.9 Savoury and
Savoury 79 Lumpy 86 Lumpy
Bitter 14 | Chewy 14
Salty 0 Crunchy 0

Spinach Sweet 0 Smooth 21 64.3 Savoury and
Savoury 86 | Lumpy 14 Chewy
Bitter 14 | Chewy 57
Salty 0 Crunchy 7

Tomato Sweet 36 | Smooth 14 85.7 Savoury
Savoury 57 Lumpy 43
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Food Taste (%) Texture (%) Offered (%) | Classification

Bitter 7 Chewy 36
Salty 0 Crunchy 0

Egg Sweet 0 Smooth 14 92.9 Savoury and
Savoury 93 Lumpy 57 Lumpy
Bitter 0 Chewy 21
Salty 7 Crunchy 0

Luncheon sausage Sweet 0 Smooth 8 53.1 Savouy
Savoury 85 Lumpy 38
Bitter 0 Chewy 46
Salty 15 | Crunchy 0

Baked beans Sweet 7 Smooth 0 70.4 Savoury and
Savoury 86 Lumpy 86 Lumpy
Bitter 0 Chewy 14
Salty 7 Crunchy 0

Mince Sweet 0 Smooth 0 99 Savoury and
Savoury 100 | Lumpy 77 Lumpy
Bitter 0 Chewy 23
Salty 0 Crunchy 0

Cooked meat Sweet 0 Smooth 0 99 Savoury and
Savoury 100 | Lumpy 15 Chewy
Bitter 0 Chewy 77
Saly 0 Crunchy 0

Marmite/Vegemite  Sweet 0 Smooth 86 89.8 Salty and
Savoury 29 Lumpy 14 Smooth
Bitter 0 Chewy 0
Salty 71 | Crunchy 0

Crunchy peanut Sweet 21 | Smooth 0 33.7 Crunchy

butter Savoury 43 Lumpy 36
Bitter 0 Chewy 7
Salty 36 | Crunchy 57

Cheese Sweet 0 Smooth 43 98 Savoury
Savoury 93 Lumpy 29
Bitter 0 Chewy 21
Salty 7 Crunchy 0

Sausage Sweet 0 Smooth 0 82.7 Savoury and
Savoury 100 | Lumpy 23 Chewy
Bitter 0 Chewy 77
Salty 0 Crunchy 0

Hot potatochips® Sweet 0 Smooth 14 89.8 Savoury
Savoury 60 Lumpy 36
Bitter 0 Chewy 36

Salty 40 | Crunchy 14

! Afghans, chocolate chipnot semisweet biscuits (wine, malt etc.)

2swedened breakfast cereahot including weetbix, cornflakes, porridge, rice bubhlefess sugahoney hadbeen added
% Any form of cooked meet (i.echicken, be& pork¢ but not including mince or sausages)

“home cooked or takeaway
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Food variety scores were calculatedising a method similar toScott et al. (2012)
who identified food variety in 2-year-old toddlers. In the current study, variety

was calculated bya simple count of the number of different foodghat had been
offered over the 3days of the WDR Therefore, records were only counted if all
three days had been completed. Cats were grouped into9 food categories which
contained multiple food subgroups(with the exception offruit, vegetables,
breakfast cereals and other desserta/hich were separated into specific types (e.qg.,
weetbix and porridge would result in two countsfor breakfast cereal)(Table
3.4.2)). Eachindividual food was only counted once over the three recording days,
regardless of how many times that particular food had been offere@ondiments
were not included in the food variety count Foods that were simihbr (i.e., different
cultivars of apples) were only counted oncén the variety category. However,
different forms of the food were all counted as individual items (i.e., dried apple,
raw apple and stewed apple would equal three counts). Mixed food dishes
(including other desserts)were broken down into their component parts,
therefore all vegetables, dairy, fruit, grain products, or proteirthey contained
would be counted, howeverthe mixed dishwould only equal one point forthe

total variety score. Therdore, total variety was the number of different foods
offered, whereasfood group variety scores were a count of all foods offered as a
whole food and within recipes. Commercial baby foods were treated the same as
mixed dishes (i.e., broken down into alldod componentslisted on the ingredient
list).

The candidatecounted food variety from the WDR hard copy to ensure all
ingredient items were included. Counts were then entered into an excel

spreadsheet.
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Table3.4.2 Foodcategoriesused to calculate food variety score based on texture

and nutrients

Foodcategories Foodsubgroups
Dairy products Milk alternative
Any cheese

Yoghurt Sweetened
Greek/unsweetened yoghuft
Custard

Low fat dairy®

High fa dairy*

Ice cream/frozen yoghurt
Milk not as a drink (any typé)

Grainproducts

IndividualBreakfast cerealcounted separately
Baby rice

Breads white

Breads wolemeal/wholegrain
Novelty bread’

Rice

Pasta

Crackers

Cereal bars

Rusks

Other gran products

Vegetables

Individualvegetables, counted separatefy

Fruit

Individualfruits, counted separatelﬁ

Meat or other non dairy protein

Egg

Peanut butter

Nuts/seeds

Bakedbeans

Hummus

Legumes

Vegetarian meat substitutes
Beef

Lamb

Pork

Venison

Chicken/urkey

Fish/sellfish

Sausages

Processed meatsbld cuts’
Offal and other unspecified meats
paté

Desserts, sweet snacks (Non core foo

Cakesglices

Muffins/fruit loafs

Sweet scondpikelets

Sweet pastries

Cookies/biscuits’

Individdzl ftherdéssert€counted separately
Candy/lollies

Chocolate

Popsicles’

Savoury, salty snacks (Non core foods

Pies
Burgers
Battered fish
Pizza
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Foodcategories Foodsubgroups

Fried chicken

Fried potatoes?
Pastries”

Dips™

Savoury muffinsgcones
Croissants

Potato crisps

Popcorn

Corn chips

Other salty snacks
Other takeaway foods

Milk and water drinks Breast milk

Infant formula

Water

Cows milk as a drink
Other drinks Carbonated soft drink

Fruit flavoured drink
Flavoured milk drink

Fruit juice
Tea
Milo
Coffee
Total vaiety
Tsoy, almond, rice, bran, oat milks
Zincludes soy dairy
% cottage cheese, low fat cheeses
4

cream, sour cream, cream cheese

milk/milk substitutes counted as dairy product if added to cooking or cereals
®fruit, nut, seed, vegetable bread

"incudes mushrooms, excludes potato hot chips/fries
8includes avocado

®includes bacon and ham

Yincludes semi sweet biscuits

"includes sorbet

2 hot chips/fries, hash browns, fritters

¥ sausage rolls, savouries

“excludes hummus

5

3.4.1 Quality Control

Adietitian checked 1 in every 5 enteredVDRs to ensure they had been entered
into Kai-culator correctly. Checking ensured all calculations and data entry was
correct and followed the coding rules outlined in the entry protoco(Appendix Q)
and BLISS study@debooks During the analysis, thecandidate checked each
participant for unusual nutrient values (abnormally high or low amountsin
comparison to other participants), any outlierswere followed up andchecked

against the original WDR hardcopy, and anyerrors were amended
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The Food Preference Questionnaire dataere exported from the database and the
candidate checked 15 randomly selected questionnaires against the hardcopy

guestionnaire for errors.
3.5 Statistical Analysis

All statistical analyses were caducted using Stata 12.1 (Stata Corp, Collage
Station, Tex, USA). All tests were performed with tweided p<0.05 considered
statistically significant. Descriptive variables were tested for normality.
Continuous variables were compared using unpaired, twoailed t-tests, and
means and standard deviationseported. Categorical variables were compared
with a chi-squared test Geometric mean (95% confidence intervaljvere
presentedfor nutrient intakes becausethe datawere mostly right-skewed.All
distribution s from all models were examined to confirm adherence to regression
assumptions.Analysis complied with the CONSORT statement following intention

to treat principles.
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4 Results

4.1 Participant Demographics

Table4.1.1 Response rate and description available data

All Control Group  BLISS Group
Demographic data available 123 57 66
Withdrawn' 7 3 4
Still erolled at 12 months 116 54 62
Returned WDR data 83 38 44
Provided WDR data 79 36 43
Completed thdood preference questionnaire 105 46 59
WDR data eligible for food varieaﬁalysis" 77 36 41

'Participants who withdrew signed the consent form and provided demographic data at baseline, then withdrew from the study.
2 At least 1 day of complete diry data available
*Three days of complete dietary data available

Of the 206 participants who enrolled in the BLISS study, demographic data were
available for 123 parentchild pairs at 12 months of age, at the time this MSc thesis
was being written. This included 7 (5.7%) participants who withdrew (all within

the first 6 months). Of the remaining 116 participants, 79 (68.1%) provided at
least 1 day of WDR data, 105 (90.5%) completed the food preference
guestionnaire, and 77 (66.4%) had WDR data eligiblto be included in the

analysis of food variety (i.e. 3 days of WDR data). Incomplete data (the difference
between the number still enrolled at 12 months and the number who provided
WDR data) were due to the participant not being able to be contacted duet 12-
month measurement point (n=4), having moved out of Dunedin (n=2), refusing to
complete the WDR (n=6), losing the WDR or returning a WDR that had less that
one day of diet recorded (n=16), or being in the process of completing the WDR

(n=9) at the time of analysis.
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Table4.1.2 Demographic characterists of infants and mothers

All Control Group  BLISS Group
n=123 n=57 n=66
Infant
Sex
Male 58 (47.2) 31 (54.4) 27(40.9)
Female 65 (52.9) 26 (45.6) 39 (59.1)
Ethnicity
New ZealandEuropean 88 (74) 42(75) 46 (73)
a rori 5(4.2) 1(1.8) 4 (6.4)
Pacific 2@1.7) 1(1.8) 1(1.6)
Other? 24 (20.2) 12 (21.4) 12 (19.1)
Missing 4 1 3
Birth weight (grams§ 3523 (420 3532(43H 3514 (408
Missing 5 2 3
Weeks gestatiori 39.6 (1.1) 39.5 (1.2) 39.7 (1.2)
Missing 3 2 1
Mother
Age at baseline (year%) 31.4 (5.6) 32 (6.2) 30.8 (5.0)
Missing 3 2 1
Parity
Primiparous 48 (39.3) 21 (36.8) 27 (40.9)
Multiparous 74 (60.2) 36 (632) 38 (57.6)
Missing 1 0 1
Ethnicity
New ZealandEuropean 96 (79 48 (84.2) 48 (2.7
Mnori 3(2.9 0 3(4.6)
Pacific 3(2.9 1(1.8) 2(3)
Other? 20(16.2 8 (14) 12(18.9
Missing 1 0 1
Highest maternal qualification
Primary and secondary 46 (37.9 21 (36.8) 25(37.9
Non University tertiary qualification 18(14.9 7 (12.3) 11(16.7)
University degree or higr 58(47.2 29 (50.9) 29(43.9
Uncategorised 1 0 1
NZ Deprivation Indek
Least deprived: -B 40(32.95 17 (29.8) 23 (348)
4-7 55 (44.7) 29 (50.9) 26 (39.3
Most deprived: 810 28 (22.8) 11 (19.3) 17 (25.8)

! Data are presented as number (%) unless stated otherwise

2Other ethnicity included: American, Australian, Brazilian, British West Indian, Canadian, Chinese, European, Fijidndian, Fij
Filipino, German, Indian, Irish, Japanddalay,Maltese, Scottish, South African, Swiss, Syrian, and US European

% Mean (SD)

*Nz deprivation index score is a measure of relative secimomic deprivation with a scale froralD where 10 is the most
deprived(Ministry of Health., 2014)-or desgptive purposes, NZDep quintiles were collapsed to three categories.
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The characteristics of the infants and mothers are shown ifable 4.1.2. Infants

had a mean birth weight of 3.51kg. This was similar across both groups, and
similar to the average brth weight of infants in New Zealand (3.41kg)YMinistry of
Health., 2006) The mean weeks of gestation was 39.6 weeks. This was consistent
across both groups as a full term (37 weeks) pregnancy was an inclusion criterion
for the study. Mothers had a meange at baseline of 34 years (range: 17.4z 43.9
years), which is slightly higher than the median age of 30.0 years for New Zealand
women who are giving birth (Statistics., 2012) The majority of infants and

mothers were New Zealand European (74% of infast 78.7% of mothers),

followed by Other (20.2% of infants, 16.4% of mothers), &bri (2.5% of mothers,
4.2% of infants) and Pacific (2.5% of mothers, 1.7% of infants). Compared to the
wider New Zealand population, the study population had lower proportion®f
individuals who identified as Maori or Pacific (Maori (15%), Pacific (7%))
(Statistics., 2013) However, the ethnic distribution of the study sample was
generally comparable to data for the Otago region where 80% of the population
are New Zealand Europans, 7% Mi1 OEh ob OAAEZEA AT A yb ! OEAI
2006a).

The current pregnancy was the second or subsequent pregnancy for more than
half (60.2%) of the mothers, which was similar across both groups. The NZ
deprivation index score is a measure of retave socio-economic deprivation with
higher values indicating greater deprivation. The majority of families (46.7%) had
an index between 4 and 7 (40% would be expected), with more families being in
the lowest deprivation category (32.5%; 30% expected) tham the highest
deprivation category (22.8%; 30% expected). Overall, the study population was
less highly educated than the New Zealand population in general: 37.1% of
mothers had no postsecondary qualification, while just under half of the study
population (48.3%) had gained a University degree or higher. This was lower than
the wider New Zealand population where 75% of women had obtained a post

secondary qualification in the 2006 CensuéStatistics., 2006)
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Table4.1.3 Demographic characterists of mothers who provided dietary data
compared with those who did not (n=10%¥

Dietary No Dietary Pc

data® data* value’
n=79 n= 28
Mother
Group Control 36 (45.6) 15 (53.6) 0.347
BLISS 43 (54.4) 13 (46.4)
Age at baseline (yeard) 32.5(5.0) 28.6 (5.8) <0.001
Parity
Primiparous 32 (40.5 11 (39.3) 0.873
Multiparous 46 (58.2 17 (60.7)
Missing 1 0
Ethnicity
New ZealandEuropean 64 (81 18 (64.3) 0.098
Mnori 1(1.3) 1(3.6)
Pacific 1(1.3) 2(7.1)
Other 12 (152) 7 (25.9)
Missing 1 0
Maternal education
Primary and secondary 25 (1.6 15 (53.6) 0.059
Non Universitytertiary qualification 12 (15.3 3(10.7)
University degree or higher 41 (51.9 10 (35.7)
Uncategorised 1 0
NZ Depnwation Index
Least deprived: -B 27 (34.2) 8 (28.6) 0.147
4-7 39 (48.1) 10 (35.7)
Most deprived: 810 14 (17.7) 10 (35.7)

! This table does not include data from 9 participants who had received their WDR, but were still in the process of coitrgileting
the time this MSc thesis was being written

’Data are presented as number (%) unless stated otherwise

®Completed at least one day of the WDR

“Did not complete any days of the WDR

®Differences between groupsere testedusing unpaired-test for catinuous variables and clsiquared test for categorical
variables

®Mean(SD)

The only difference that was apparent between participants who provided dietary
data and those who did not was that those who did not provide WDR data were

younger (P<0.001) thanthe completers.
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4.2 Breastfeeding and complementary feeding

Table4.2.1 Breastfeeding and complementary feediraparacteristcs of infants'

All Control Group BLISS Group
n=123 n=57 n=66 P-value®
Infant feeding at 12 months of age
0.022

Receiving breast milk, not infant formula 40 (32.5) 16 (28.1) 24 (36.4)

Receiving infant formula, not breast milk 40 (32.5) 18 (31.6) 22 (33.3)

Receiving breast milk and infant formula 13 (10.6) 7 (12.3) 6(9.1)

Missing 19 10 9
Duration of exclusive breastfeedir@vyeeks)3 20.9(4, 29 17.3 8.5, 23.8 23.8 (5.5, 2b 0.022

Missing 13 7 6
Age introduced to complementary foods (weef%s) 23.7 (3.0) 22.6 (2.7) 24.7 (2.8) <0.001

Missing 13 7 6

! Data are presenteds number (%) unless stated otherwise

% Difference between groupsere testedusing chisquared test for proportions andilcoxonrank sumtest for medians
*Median (28, 75" percentile)

“Mean (SD)

58



At 12 months ofage 43.246 of study infants were still breastfed. The intervention
group hadsignificantly (P=0.022) higher rates of breastfeeding at 12 months
(45.5%) in comparison to the control group (40.4%).The duration of exclusive
breastfeeding was also significantly longe(P=0.022) for the BLISS grap: 17.3
weeks in the control group, and 23.8 weeks in the BLISS intervention group. The
age when complementary foods were introduced was also significantly later for
those in the BLISS group (P<0.0QXTable 4.2.1).
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4.3 Intake of energy and selected nutrieat

Table4.3.1 Nutrient intakes according tstudy group®
Nutrients NRV Al Control Group BLISS Group P-value®
n=79 n=36 n=43
Energy (kJ) Boys: 3500 3512 (3328, 3710) 349 (3233, 3787) 3526 (32@, 3812) 0.882
Girls: 3200

Fat (btal) (g) 30° 34(32, ®) 34 (2, 37) 33 (3L, 36) 0.601
Protein (g) 12° 30(28, 32) 31(28, 34) 29 (26, 32) 0.477
Carbohydrate (g) 95° 103 (9, 110) 100 (91, 110) 106 (96, 1B) 0.429
Calcium (mg) 360° 576 (5D, 640) 601(515, 701) 556 (479, 645) 0.464
Dietary fbre (g) 14 7.3 (6.6, 8.1) 7.3 (6.2, 8.5) 7.3 (6.4, 8.3) 0.966

TMeanintake has been expressed gsometric meang5% confidence intervglcalculatecasthe daily mean intake from 3 days of WDR

2NRVs are &m food and breast milk (or formula) from the Ministry of Health Nutrient Reference Values for Australia and New @éstiandl Health and Medical Research Council of Australia, 2006)

®Difference between groups tested usigjlcoxonrMann-Whitney test
*Estimated Energy Requirement (EER)

® Adequate Intake (Al)

® Estimated Average Requireme@AR
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Of the 116 eligible participants with infants aged 12 months, 79 parents provided
at least one full day of dietary data. &egivers described their childasbeing sick

on a total of 23% of the diet record daysOn81.5% of these days parents thought
that appetite was decreased. On the remainin§8.5% of days there wasno change
in appetite. However, adjustment for sick days made no group difference to energ
and nutrient intakes overall. Table 4.3.1 shows that there were no significant

differences in the energy and nutrient intakes between the two groups.

The most appropriate way to determine adequacy of energy intake is to use BMI to
determine whether enemgy intake is sufficient to meet energexpenditure

(Institute of Medicine, 2000). Anthropometric data are not presented here

because they are a primary outcome of the BLISS study as a whole. Overall, 20.3%
of participants had inadequate intakes of calciuni9 from the BLISS group and 7
from the control group had amean intake of calcium less than the EAR of 360mg
per day) and no participants had inadequate intakes of protein (mean intake of
protein less than the EAR of 129 per da{iNational Health and MedicaResearch
Council of Australia, 2006) TheAl cannot be used to calculate the prevalence of
inadequate nutrient intake in a group population, however when groups have a
mean intake at or above the Al it can generally be assumed that there is a low
prevalence of inadequate nutrient intake for that population group(Institute of
Medicine, 2000) It therefore is assumed that study participants are likely to have
adequate intakes of fat and carbohydrates because the mean intake is higher than
the Al. However the dietary fibre adequacy cannot be determined because the
mean intake is below the Al, so the adequacy of the group cannot be determined
(Institute of Medicine, 2000).
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4.4 Food taste and texture preferences

Table4.4.1 Food exposure and preference scor@gaean(SD))Yor different tastes
according to study group

Food taste category All Control Group  BLISS Group Pc
n= 105 n= 46 n= 59 value'
Exposure Score: Offered to the infaht
Sweet® 2.2 (0.81) 2.3(0.71) 2.2 (0.92) 0.415
Savoury vegetablé 2.4 (0.88) 2.2 (1.03) 2.5(0.72) 0.050
Savoury meat 2.8 (0.81) 2.7 (0.80) 2.9 (0.81) 0.311
Savoury non medtigh protein6 2.8 (0.84) 2.6 (0.88) 3.0(0.78) 0.024
Salty’ 1.9 (0.77) 2.1 (0.76) 1.7 (0.75) 0.014
Savoury Hot chips 2.7 (1.33) 2.7 (1.22) 2.6 (1.42) 0.781
Preference Score: Consumed by the infant
Sweet’ 4.5(0.44) 4.5(0.49 4.6 (0.39 0.209
Savoury vegetablé 4.3(0.56 4.2(0.69 4.3(0.48 0.589
Savoury meat 4.6 (049 4.5(047) 4.6(048) 0.384
Savoury non medhtigh protein® 4.5 (0.54) 4.4 (0.62) 4.5 (0.47) 0.232
Salty’ 4.5(0.73 4.5(0.79 4.5(0.65 0.985
Savoury Hot chips 4.7(0.54) 4.7(0.45 4.7(0.6]) 0.887

! Difference between groups were tested using a paixed-sample ttest,t S| NEHsgju@rgd test for proportions
Exposure score smean score of offering over lifetimen ascalefrom 0-4 whereO = never offerecand4 = offered more than
11 times

Data on consumption were only available for thededhat had been offered, therefore preference score fisean
consumption score on a scale frorbwhere 1=no, refuses to tastand5 = always eats when offered

®Sweet foods = banana, sweet biscuits, yoghurt, raisins, breakfast cereal

“Savoury vegetble foods sbroccoli, cabbage, spinach, caulifiower, tomato

®Savoury meat foods lancheon sausage, mince, cooked meat, sausage

®Savoury non meat high protein foodskeese, baked beans, egg

" Salty foods marmite/vegemite, olives

Tables 4.4.1 and 4.4.2 show the mean exposure and preference scores for the six
taste and texture groups used in this study. Based on food tasfEaple 4.4.1),
infants in the BLISS intervention group were offered significantly more savoury
non-meat high protein (P=0.024) a savoury vegetables foods (P=0.050) than
infants in the control group while salty foods were offered significantly (P=0.014)
less often. Each of these taste groups included single food with a significantly
different exposure score between groupsbroccoli (P=0.002) (savoury vegetable)
and baked beans (P=0.014) (savoury neameat high protein) were offered more

by the BLISSyroup and marmite/vegemite (P=0.034) (salty) was offered more by
the control group (Appendix O) By contrast there were no differencesn the

frequency with which sweet, savoury meat and savoury hot chip foods had been

I £#EAOAAB8 .1 AEAEAOAT AAO xAOA 1T AOAOOAA EI

category between the two groups Table 4.4.1) or for any individual foods
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(Appendix O). No diference was observed for the number of infants who always

consumed the food when offered (Appendix P

Table4.4.2 Food exposure and preference scor@gaean(SD))for different textures
according to study group

Food texture All Control Group BLISS Group Pcvalue®
category n= 105 n= 46 n= 59

Exposure Score: Offered to the infaht

Smooth® 3.0(1.13) 3.1(1.07) 2.9 (1.17) 0.431
Lumpy” 3.0(0.73) 2.8 (0.87) 3.2 (0.53) 0.004
Chewy’ 2.2 (0.80) 2.1 (0.84) 2.2 (0.76) 0.364
Cruncly® 1.4 (0.93) 1.5 (0.99) 1.4 (1.13) 0.499
Preference Score: Consumed by the infant

Smooth’ 4.7(0.41) 4.7(0.489 47(0.41) 0.619
Lumpy’ 4.4(0.46) 4.3(0.51) 45(0.40 0.051
Chewy’ 4.4(0.48 4.3(0.51) 4.5(0.45 0.106
Qunchy® 4.6(0.52) 4.6(0.56) 4.6(0.50) 0.925

! Difference between groups were tested using a paired-sample ttest;t S | NJEHesgju@rgd test for proportions
Exposure score smean score of offering over lifetimen ascalefrom 0-4 whereO = never offeredand4 = offered more than
11 times

Data on consumption were only available for the foods that had been offered, therefore preference scoreds a
consumption score on a scale fronblwhere 1=no, refuses to tastand5 = always eats wheoffered

% Smooth foods yoghurt, marmite/vegemite

*Lumpy foods = mince, baked beans, egg, cauliflower, banana, broccoli

®Chewy foods = raisins, cabbage, spinach, cooked meat, sausage

® Crunchy foods = crunchy peanut butter, breakfast cereal, sweetilts

NB:Hot potato chips, cheese, luncheon sausage, tomato have not been classified under any texture, as there was less than 50%
agreement forany of the four textures

Overall, smooth and lumpy foods were offered more than chewy and crunchy

foods by oth of the groups (P<0.00). However those in the intervention group

were offered lumpy foods significantly (P=0.004) more frequently than the control

group. No differences were observed for smooth, chewy and crunchy foods. The

O1 61 U Al 1 A O dnediwiodndivgduabfobdsAtrokcodlifand baked beans

(Appendix O) that had significantly higher exposure scores for the BLISS group

than the control group. Those in the BLISS group tended to prefer lumpy foods,

but this did not quite reach statistical signficance (P=0.051). As stated above, no
AEEEAOAT AAO xAOA T AOGAOOGAA ET OEA ET £AT1 0056
(Appendix O), nor in the number of infants who always consumed the food when it

was offered (Appendix P).
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4.5 Food variety

Table4.5.1 Total variety score ad food group variety scores (mea®D)number of
foods per day) at 12 months of age according to study grbup

Food Groups Total Control Group BLISS P-value®
n=77 n=36 Group
n=41
Dairy prodicts® 0.87 (0.38 0.84 (0.3% 0.89 (0.40 0.485
Grainsand grain product§ 1.59 (0.6% 1.64 (0.70) 1.55 (0.6} 0414
Vegetables 260 (1.19  2.75(1.29 2.58(1.11) 0.357
Fruit® 1.52 (0.93 1.58(0.95 1.47(0.92 0.622
Meat and other non dairy prein® 1.20 (0.50 1.15 (0.4% 1.26 (0.52 0472
Non core food, sweet snacks 0.40 (0.33 0.41 (0.33 0.39 (0.33 0.740
Non core food, savoury snacks 0.31(0.3% 0.35 (0.40 0.27 (0.30 0.452
Milk and water drinké 0.70 (0.26 0.66(0.28) 0.74 (0.23 0.154
Other drinks'® 0.05(0.13)  0.06 (0.15 0.04 (0.1} 0.810
Total Varéty 6.81 (2.0} 6.73(1.99 6.87 (2.06 0.906
Offered Baby food 34 (44.2) 21 (58.3) 13 (31.7) 0.019

" Datapresented as mean (SD) unless stated otherwise

?Differences baween groups were tested using Wilcoxon resum test

®Dairy products milk alternative, any cheese, sweetened yoghurt, unsweetened/greek yoghurt, custard, low fat dairy, high fat
dairy, ice cream/frozen yoghurt, milk not as a dr{f#® count)

“Grainproducts breakfast cereal (individually counted), baby riatjte-bread, grairbread novelty bread, rice, pasta, crask,
cereal bars, rusks, other grain produ@t® maximum count)

® Fruit and vegetablesall fruit and vegetables emted, offered on owror within recipes(no maximum count)

®Meat and other non dairy proteineggs, peanut butter, nuts and seeds, baked beans, hummus, legumes, vegetarian substitutes,
beef, lamb, pork, venison, chicken/turkey, fish/shellfish, sausages, processed meatstsplffaliand other unspecified meats,
pate (0-17 count)

"Non core food, sweet snacksakes/slices, muffins/fruit loaf, sweet scorigikelets, other deserts (individually counted),
cookies/biscuits, lollies, chocolate, popsicles/sorbet (noimarn count)

®Non core food, savoury snackgies, burgers, battered fish, pizza, fried chicken, fried potatoes, pastries, dips, savoury
muffins/scones, croissants, potato crispspcorn,corn chips, other salty snacks, otttakeaway food$0-14 count)

° Milk andwater drinks = breast milk, infant formula, water, c@milk offered as a drink 4@ count)

0Other drinks = carbonated soft drink, fruit flavoured drink, flavoured milk, jinice, tea, milo, coffe¢0-7 count)

" Data presented as number (%)

Food variety scores were calculated for the nine food groups of interest as well as
overall (Table 4.5.1). Because commercial baby foods often include a range of
different fruit and vegetables, a poshoc analysis was carried out to determine
whether differencesin the use of commercial baby foods between the groups
might impact on fruit and variety scores. Although there was a significant
difference (P=0.019) in the percentage of infants using commercial baby food in
the control group (58.3%) compared to the BLES group (31.7%), after adjustment
for baby foods there was still no significant difference in the variety of fruit and

vegetables offered between the two groups.
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5 Discussion

5.1 Key findings

Research finding demonstrate that infants in the BLISS group had gnificantly
higher exposure scores for savoury vegetables (P=0.050), savoury nareat high
protein foods (P=0.024), and lumpy foods (P=0.004) and a lower exposure score
for salty foods (P=0.014), when compared to the control group. While this
intervention did not appear to have an effect on overall nutrient intake, food
variety or food preferences of these 12 month old infants, it did modify some
specific eating behaviours and parent practice§.hose in the BLISS group had a
longer duration of exclusive brastfeeding, started complementary feeding later

and were less likely to offer commercial baby foodsvhen compared to the control

group.
5.2 Impact on intake of energy and selected nutrients

During the first two years of life infants have a high demand for eangy for growth,
development, and metabolism. Healthcare professionals surveyed Bameron et
al. (2012a)in a content analysis study of Babyed weaning were particularly
concerned about the safety and nutrient sufficiency of BLW. One of the main
concernsraised was that at the beginning of complementary feeding, the infant
would not be able to sekfeed enough to keep up with their growth demands.
However, our research finding demonstrate that infants in the BLISS group had
similar intakes of energy, maaonutrients, calcium and dietary fibre at 12 months
of age to those in the control group. This suggests that energy intakes were no
worse for those inthe BLISS interventiongroup than for thosein the control

group who were beingfed a more traditional diet. The anthropometric data will
need to be used to determine whether these energy intakes were adequate, or
excessive, for the two groups. Alhean nutrient intakes met New Zealand Ministry
of Health NRV recommendationgNational Health and Medical Reseah Council
of Australia, 2006)for this age group. The exception was dietary fibre, which has
consistently been shown to be lower than MOH recommendations for this age
group (Morgan et al., 2010; Simons, 1999; Soh et al., 2002; Wham, 199%is
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surprising that 20.3% of participantshad inadequate intakes of calcium (21% of
BLISS participants and 19% of control participantspecausean infant® diet at this
agelargely consist of dairy foods (e.g.preast milk or infant formula). It is
reassuringto seesimilar rates of inadequacy in both the groupqi.e. the
inadequacy wasnot a result of the BLISS intervention)It is possible that it wasa
result of underestimating breast milk intake. However, rean energy and nutrient
intakes were similar to those of taldlers of similar age from New Zealan@Simons,
1999; Soh et al., 2002; Wham, 1994 Australia(Conn et al., 2009and the
Netherlands(de Bruin et al., 1998) However, whether the energy intake of those
following BLW differs from that reported by the BLISS groupis not known. It is
possible thatthe energy similarities between the two groupsin this study were a
result of the BLISS interventiongroup beingadvisedto offer a high-energy food
with every meal. This advice was given in order to address conaes that BLW

may result in lower energy intakes(Cameron et al., 2012a)

The current prevalerce of breastfeeding at one yeasf age in New Zealand is hard
to determine as most dateavailable onlyreport breastfeedingup to 7 months of
age(Royal NZ PlunketSociety, 2013) Nevertheless the lreastfeeding prevalence
reported in the current study (43.1%) was similar to the 39% observed by
another study conductedrecently in Dunedin (Somerville, 2013). Although the
mean duration ofexclusivebreastfeeding (19.8weeks) was shorter than the
Ministry of Health recommendation of 26 weeks (6 monthsfMinistry of Health.,
2008), the frequency of breastfeeding was higher than national breastfeeding data
(2004-2009), which reported only 16% of mothers to still be breadeeding at 16
weeksz 7 months of agg[Royal New Zealand Plunket Society, 2010The BLISS
group exclusively breastfed for considerably longer than the control group (5.4
months for the BLISS group compared to 3.9 months in the control group) and
began conplementary foods at a later age (5.7 months for the BLISS group
compared to 5.2 months in the control group). Thus we would assume that the
BLISS group were more likely to meet the WHO recommendations to exclusively
breastfeed to 6 months before introducig complementary foods(World Health
Organisation, 2009) although our small numbergid not enable us to carry out

such an analysisThe BLISS group also had significantfy=0.022) higher rates of
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breastfeeding at 12 months (45.5%) in comparison to the adrol group (40.4%).
It is likely that the increased prevalence of breastfeeding seen in the BLISS group

is due to the lactation support the group received in the first 6 months of life.

One limitation in the measurement of dietary energy and macronutrienintake in
the current study was that breast milk intake was estimatedising a standard
intake from the literature (Dewey et al., 1991) This isa fairly crude approach that
does not take into accounvariation in breast milk supply in individual mother-
infant pairs. For example, mitrient intake may have been underestimated for those
receiving more frequent breastfeedsspecialy on days whenthe child was
unwell, when theinfant may have more milk feedg§Mohrbacher & Stock, 2005)
The use of stable isotops would havegiven a more accuratemeasure of breast
milk volume (Gibson, 2005) This method is howevercostly, time consuming and
would have been an additionaburden for the participants, so was notfeasible in
our study. It is reassuring that the stamlard volume of breast milk used was
similar to the infant formula intake of the formula fed toddlers in our study (data
not shown). The collection of threenon-consecutivedays d weighed dietary data,
and the randomisation of study participantsto the BLISS and control groups
ensured theobservednutrient intakes are likely to reflect the impact of the BLISS

intervention on nutrient intakes in toddlers.
5.3 Taste and texture exposure and acceptance

According to the New Zealand Ministry of Health, by 12 monthsf age infants

should be eating a wide variety of family foods, with texture progressing from

puréed, to mashed, to chopped foods, based on the developmental stage of the

child (Ministry of Health., 2008). One of the supposed benefits of BLW is an

increased acceptance of a wide range of tastes and textur@®apley & Murkett,

2008). The increase in acceptance is thought to be due to the greater exposure to

AATEIT U £ 1T A0 £01 T AT AAOI2808)Gound ¢dt BabiesADIT A UG ¢
who completed the BW programme demonstrated a wide range of food

DOAEAOAT AAOh xEOE AAx AEOI EEAO AU TETA 111
research only included five babies and did not compare the observations to a

control group.
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5.3.1 Taste exposure and acceptance

In the present study, those in the BLISS intervention had significantly higher
exposure scores for savoury vegetables (P=0.050) and savoury nareat high
protein foods (P=0.024), and a lower exposure score for salty foods (P=0.014),
when compared to the control goup. Whether this increase in exposure scores
seen in the BLISS group would result in an increased acceptance of these tastes
later in life is unknown, and would have to be examined longitudinallyAlthough
the BLISS group were offered savoury vegetables@savoury non-meat high
protein foods more often and salty foods less often, this did not seem ti@anslate
into an increase in preference for these foods. The taste preference scores were
similar for all six of the taste categories and it appeared thahe study infants
accepted all tastes, though savoury vegetable preference scores were slightly
lower compared with the other categores. This is comparable to recent research
that has reported that infants and toddlers have a greater acceptance of sweet,
salty and umami tastes because of an innate liking for these foofBeauchamp &
Mennella, 2009; Birch & Doub, 2014; Young & Drewett, 2000Ereen vegetables,
or foods that have a bitter or sour taste, are generally rejectd@eauchamp &
Mennella, 2009; Birh & Doub, 2014; Stein et al., 2012)

Although there was no difference in the acceptance of tastes between the two
groups at 12 months of age, perhaps the increased exposure to savoury vegetables
and savoury nonmeat high protein foods, and decreased expaoge to salty foods,
seen in the BLISS group could possibly lead to different taste preferences at a later
age.Townsend and Pitchford (2012)carried out casecontrol research among self
identified baby-led weaners and spoored infants. They presented finthgs of an
increased liking of carbohydrates in those following BLW, which was interpreted

as being a building block of healthy nutrition, leading to healthy food choices in
laterlife.( T x AOAOh 41 x1 OAT A OOAA OEA x1 OA OAAOAT EU
not report carbohydrate intake per se. The definition of a carbohydrate could

range from fresh fruit and vegetables to chocolate cake and CeCala, therefore

the description of a carbohydrate being a building block of healthy nutrition is

problematic from a nutrition perspective. Townsendand Pitchford arealso the
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only onesto compare the food preferences of Babled weaners and traditional
complementary feeders; therefore this limits any further confrmation of their

findings.
5.3.2 Texture exposure and accepice

It has been suggested that infants following BLW maybe more accepting of
different textures, because they are exposed to them at the start of the
complementary feeding period, rather than having to make the transition from
puréed baby foods, to lumpymeals, and then family foods, a process which can be
challenging for infants(Rapley & Murkett, 2008) In this present study, crunchy

and chewy foods that have to be worked in the mouth, rather than sucked off the
spoon tended to be offered less among cagivers overall, presumably due to

AT TAAOT O AOT OT A OAZEAOU AT A AEI EET C8 O3AEA
had higher exposure scores than foods with more difficult textures (i.e., crunchy or
chewy) in both the control group and the interventiongroup (P<0.001).
Interestingly, in spite of this difference in exposure, preference scores were
similar for all infants who were offered the food regardless of the texture. Perhaps
by 12 months of age children start to favour finger foods (which are morekely to
be crunchy or chewy) as they can handle the food themselves and have more
independence(Blossfeld et al., 2007) It would be interesting to see whether

differences are apparent earlier in the complementary feeding period.

Those in the BLISS groupvere offered lumpy foods significantly (P=0.004) more
often than those in the control group, and subsequently tended (P=0.051) to have
a higher acceptancefor theselumpy foods than those in the control group. This is
consistent with previous research tharepeated exposure results in an increased

acceptance of foods in infant¢Briefel et al., 2004)

Looking at the acceptance for all 21 foodsdividually (Appendix O) there were no
differences between the two groups, nor was there a group difference ihe¢
percentage of infants who always consumed the food when offered (Appendix P).
Though there was not a pronounced difference between individual food

preference scores, sweet biscuits, yoghurt, mince and hot potato chips appeared to
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be somewhat more accemd among study infants (preference score = 4.7), while
cauliflower, cabbage and olives were less accepted (preference score =3.9).
This supports the innately determined sensory preferences that cause a child to
accept or reject particular foods lasedon their sensory determinatesand to have
a greater acceptance of sweet, salty and umami tast&reen vegetables, or foods
that have a bitter or sour taste, are generally rejecte(Beauchamp & Mennella,
2009; Birch & Doub, 2014; Havermans & Jansen, 200Mgennella & Trabulsi, 2012;
Wardle et al., 2001)

Although research suggests that a new food may need to be offered 8 times

before it is acceptedBriefel et al., 2004) this was not the case in this present
study. Foods were offered a mean score of 0388 times, yet this made no

difference to the preference scores. In fact, no particular flavours, textures or
types of foods were favoured. Preference scores across all taste and texture
categories were surprisingly high with scores all above 4.2 (5 beirtge highest
score and representing that the child always consumes the food when offered).
Perhaps this may be a study group that is very accepting of a range of foods. This
could be related to age and stronger preferences or rejection may present when
the child is aged 23 years as they learn more independence. However, the high
scores could also be a result of the questionnaire design and administration. When
DAOOEAEDPAT 0O xAOA AOEAA OAT AOG Ui OO AEEI A Al x
possible that their affirmative response included those instances where the infant
tried at least some of the food, rather than consuming the whole food item,
resulting in the over-reporting of food acceptance. However, the advantage of this
is that their responses were ot affected as much by infant satiety, or the size of
the portions offered as they would be if we had required that the whole food item

was consumed before a food could be classified as preferred.

Further work on the design of theBLISS preference questinnaire could be
undertaken to improve its validity and reproducibility in order to fully explore

food preferences in this age groupl'he approach used was novel in that the
guestionnaire did not use prompting words (i.e., likes and dislikes) that may have
biased the aregiverstopinion of what they thought their child liked. Instead the

questionnaire focused on the infantSconsumption of particular foods when
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offered. The questionnaireonly established a broad classification of textures and

tastesfor foods. Forexample, spinach could beoffered to the childraw, boiled,

fried, or puréed, which changes the texture and ta® profile, which made it

difficult to classify foods. Our method O A AT A O1 E AdkdeddhceU OEA |
of individual foodsand the candidate collected data from parents on how they

would categorise these foods in terms of tastes and textures. However, preference

Al O AT ET AEOEAOAT &I T A EO 1EEAIT U O AAAT Ol
taste and texture. @eating separatetexture questions (i.e., have you ever offered

boiled spinach?) would establish a morgrecisetaste and texture preference

profile. However, this would also require a much larger sample size to ensure that

a sufficient amount of participants had offeredhese specific foods, as well as

increasing the respondent burden.

Longitudinal research has shown that food preferences that are formed in early
infancy could follow into childhood, thus predicting later food consumption
patterns (Skinner et al., 2002b) Therefore, an early intervention like BLISS may
encourage healthy food preferences, which could result in an enhancement of
healthy eating behaviours later in childhood. Using the methods reported here we
were not able to determine any difference in foogbreference at 12 months, but
differences in acceptance between the two groups may be apparent at earlier or

later ages.
5.4 Variety of foods offered

Parents of the infants in the BLISS intervention were encouraged to involve their

infant in family meal times and to offer them a range of finger foods from six

months of age. It was hypothesised that those in the BLISS group would offer a

wider variety of foods as a result. Although this could be expected to lead to a

OEAA]I OEEAO AEAOS (e AdarAsedvArienh of dabyltohdldT O OEAO
AET CAO AT A0 1T £AEAOAA xT O1T A 110 T1T1U0U ETAI O/
easy food choicegCameron et al., 2012a)such as: fish fingers, hot chips, biscuits

and chicken nuggets. These foods are high in sugaaturated fats, and salt and

therefore consumption of these may have a negative impact on health. However,

our research found no difference in the number of foods offered across nine food
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groups, or in overall variety, between the control and BLISS grpa at 12 months

of age.

Higher maternal age and education are associated with high dietary variety scores
in children (Robinson et al., 2007; Scott et al., 2012; Smithers et al., 2012)
However, as there was no differene in maternal age and education beteen our

two groups, this should not have influenced the group findings. It is possible that
measuring dietary variety at 7 months of ageg,e.earlier in the complementary
feeding period, may have shown differences in food variety between the two
groups. This may have resulted in a greater exposure to a range of different foods
from a younger agebeing seen in the BLISS group.dwever, if there was no
difference detected between the groups by 12 months of age, perhaps the
increased variety from an earlierage doesnot make any difference in the later

complementary feeding progression

Parents are encouraged to expose their children to a wide variety of fruits,
vegetables, cereals, dairy products and healthy fats, and to limit the consumption
of energy-dense, nutrient-poor foods and beverage¢Ministry of Health., 2008;
Skinner et al., 2002a; Steyn et al., 20068Reassuringly, both groups had higher
variety scores for these recommended foods and lower scores for naore sweet
and savoury foods, and other dnks, suggesting a healthy diet among participants.
Consumption of a variety of fruits and vegetables daily is a widely publicised
public health message and our research suggests families are aware of these
guidelines and have the ability to adhere to the. However, it is important to
remember that variety scores do not take into account serving size, and do not

acknowledge repeated offerings of the same food.

Those in the control group offered significantly more commercial baby foods than
the BLISS intevention group. Originally it was thought that commercial baby
products might bias the variety count (due to the large list of different ingredients
in some baby foods), yet after adjusting for commercial baby foods, there were no
differences in variety scaes for fruits and vegetables between the BLISS and

control groups.
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The WDRIs known to be themost precise method available for estimating usual
food and nutrient takes among individualgGibson, 2005) However, grhaps for
the measurement of dietary \ariety it was not the most appropriate assessment
tool. One mother mentioned that she did not offer foods from her own or other
siblingsd D1 AOAO 11 a®shdnordadlEwoqdd hAva, beahuse of the
difficulty of weighing foods individually. Another parent noted the use of
commercial baby food pouches on recording days, as it was much easier to weigh
these before and after feeding. Conducting a Z4our food recall could have
eliminated these examples of altere@ating behaviour as a esult of dietary
measurement,which would have produced a more accuratesnapshot of these
infantsd A Bofvévéra single 24hour diet recall would not be able to collect
enough dietary data to determine usual intakes among study infantand
measuring 3 days of 24hour diet recalls would be a large time burden for both the
measurer and the participantand therefore likely to result in incomplete data
collection. Assuming that the infants had good energy setegulation, these
behaviour modifications shouldnot have impacted on analysis of energy intake,

but may have impacted on the nutrient intake and variety score.

Previous research recognises that greater variety at the beginning of the
complementary feeding period can influence later acceptance of new foods
(Forestell & Mennella, 2007; Kant et al., 1993; Maier et al., 2007; Nicklaus et al.,
2005; Skinner et al., 2002a) Though this was not seen in our research at 12
months of age, the early exposure to family foods recommended to the BLISS
group may encourage healthierdng-term eating patterns (Hammons & Fiese,
2011; Harris, 2008; Skinner et al., 2002a)Furthermore, it is possible that
assessing food variety at the beginning of complementary feeding may have
identified differences between the two groupsthat were no longer apparent by 12

months.
5.5 BabylLed Weaning compared to the BLISS intervention

It is important to acknowledge that the BLISS intervention is a modified form of
BLW. The BLISS intervention differs from BLW as it was modified to account for

uncertainties around optimal intakes of iron and energy. BLISS advises parents to
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offer a high energy and an iron rich food with every meal and intervention
participants were educated and supported throughout the complementary feeding
process. This may have resulted ios not seeing any differencesn the energy
intakes betweenthe two groups, as the BLISS group were prompted to include

high-energy foods with every meal.

Therefore the results of the BLISS intervention group may differ from those of the
general public whochoose to followBLW, as they are not being monitored and do
not have the support and safety advice regarding this novel way of
complementary feeding.Therefore, air results cannot be used to support BLW per
se, adt might be undertaken by the general ppulation, but they do tell us about
this baby-led approach to complementary feeding that is enodified version of
BLW.

5.6 Research strengths and limitations

A major strength of this study was the randomised controlled trial design and
recruitment of 206 participants. All mothers registered to give birth at Queen
Mary Maternity Centre were invited to participate, and those who were planning
home births were included where possible, by contact through their midwife. Also

ethical approval was obtainedtouse a®1-D 0068 OAAOOEOI AT O OUOOAI h

ensured a study sample that was reasonably representative of the Dunedin public.

Several steps were taken during the study to ensure the accuracy of findings. To
prevent bias, all research assistants were blinded durgpdata collection. Protocols
were developed for each measurement session to ensure consistency during data
collection, and thePrincipal Investigators assessed adherence to protocols twice
yearly. Research assistants administered the questionnaires so tparticipant

could ask for clarification if needed.

Dietary assessment in toddlers can be challenging because it can be particularly
AEZEEAOI O O xAECE AT A 1 AAOOGOA 1 AEOi OAO &#AI T A
feeding and because of the difficulty of mesuring breast milk volumes. To ensure

high quality dietary data, three collection days were randomly assigned over a
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three-week timeframe (including one weekend and two week days), diet records
were modified to capture behaviours associated with BLW, anadditional
supplementary resources were developed to capture feeding away from home and
in Early Childhood Education. The diet record modification§Cameron, 2014)and
the study resources(Schramm, 2013)were pilot tested before administering in

the BLISSstudy. Participants were familiar with the process of completing the
WDR, which had been previously completed at 7 months and any
misunderstandings apparent in the first record were explained in the refreshment
session at 12 months. Participants also recetd an additional phone call following

their first day of WDR completion to answer any queries they may have had.

While the study demographics were similar to those of the Otago region, the
extent to which research findings can be generalised to the widétew Zealand
population is not clear. The study population had a greater portion dflew Zealand
Europears (74%) and the number of participants who identified themselves as
Maori (4.2%) and Pacific peoples (17%) were small. Overal] participants were
less educ#ed than the general population(37.1% of mothers had no post
secondary qualification, which was higher than the 25% reported in the 2006
censes(Statistics., 2006), althoughthey were more likely to have compleed
University education (47.2%).

$O0A O OEA OEI A AT 1 OOOAET OO T &# A 1 AOGOAOGO
dietary data from all 206 participants. Also, the larger than predicted non
completion rate (33.6%) resulted in a smaller data set (77 participants with
complete data) than had been hoped. With the full data set there may be enough
power to detect differences between the two groups that did not reach statistical

significance in the current analysis.

One final limitation is that there was potential for a crossover of intervention
information between groups, particularly amongst those in the control group
wanting to follow a BLW method of complementary feeding. It is likely that
participants in the two different groups would attend public antenatal classes
together and therefore could easily share information. To minimise

contamination, all BLISS participants at each intervention visit were reminded not
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to share their resources and knowledge with othersn the study. However we

have no way of knowing if this was adhered to.
5.7 Application of findings and future research

There s a very limited amount of research orBLW, and to date no other known
randomised control trials on a babyled approach to complenentary feeding have
been undertaken. It is acknowledged that the BLISS study is an adapted form of
BLW therefore it is probable that our findings (especially for energy and
nutrients) are not a true representation of those following BLW as they might do
unassisted out in the community. It is therefore still possible that those following
BLW may have low nutrient intakes. A sepata observational study would be
required to determine this. The advantage of our randomised BLISS study was
that we could see howpractical this approach was for a widerrange of people in
the population z not just those who would normally choose to follow a babyed

approach.

The growing popularity of BLW among parents and research suggesting that
health professionalshad either not heard of BLW orhad concerns and limited
knowledge around this practice(Cameron et al., 2012a)suggests an urgency for
further research. Furthermore, tie Ministry of Healthis not in a position to
recommend BLW as a safe practice for New Zealand babias an alternative to
current weaning advice until further evidence becomes available to support this
practice (Ministry of Health, 2014).

This research has opened the door for future investigation, which will advance the
knowledge of health practitionea's, the New Zealand Ministry of Health and
parents. There are still a number of unanswered questions concerning BLW.

Further research could be conducted to:

1. Expand this investigation, in order to collect a more demographically

representative sample of thegreater New Zealand population.
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2.

Identify whether the food exposures identified at 12 months of age track
into food preferences in later toddlerhood, which could potentially lead to
healthier eating behaviours in childhood.

Detect whether dietary prefererces identified in toddlerhood are related to
the prevention of obesity and nutrition-related health behaviours later in
life.

Examine the longterm effects of a modified version oBLW, especially the
ability to recognise hunger cues and to respond to saty when presented

with a variety of palatable foods.
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6 Conclusion

This research demonstrates that at 12 months of age infants involved in the BLISS
study had similar energy, macronutrient, calcium, and dietary fibre intakes,
regardless of study groupThose in the BLIS§roup had a longer duration of
exclusive breastfeeding, and introdued complementary foods at a later agehan
those in the control group,which is more in line with New ZealandMinistry of
Health recommendations. Foo@cceptance was a@nsistent among all infants,
although those in the intervention group were more likely to be exposed to a
wider range of tastes and textures than the control group, which resulted in a
tendency to aslightly higher acceptance for lumpy foodsWhether this has an
impact on later life food choices isiowever still unknown. Study infants were
offered a variety of foods which did not differ between the two groups,although
the control group did offer more commercial baby foods. There are still a number
of unanswered questions concerning BLW and further research into the
implications of BLW is needed to provide policy makers and health professionals
with sound scientific evidence before any recommendations regarding BLW can

be made to the general New Zealand pafation.
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Appendix Al y SEI YL S 27
Foods from 79 months2

-); Everyday Foods from 7-9 months

High Iron Foods"® bliss Energy Rich Foods”
(Offer one of these foods at each meal)

(Offer one of these foeds at each meal) (Offer ¢
. i Steamed or boiled:
@' (see "First Foods Recipes” resource for cooking)
Strips of sted® 3
ps of Buss potato (53
patties’ (not 100 Power pikelel,
| . amcco“ m

Toast fingers (remove crusts) Puy,,pkm
Courgette

bean pames ”’gh
‘ _top with: “
\"ab‘ Mashed avocad®

”l iron .,
énﬂus:o‘“ APP\' %
Mashed or baby rice s

Toast fingers (remove cmsts)
/ top with: s “ avocado spred
i B s
\/\{;

M"ganne s smoo™

34by rice cred®®
cheese spread" hum...?.'s spﬂ“‘ Peanyt putte!

Easy Foods ®

lerml & whit®

sliced banana, soft peach, soft
apricot, soft yellow kiwifruit,
strawberries, soft mango

(skin and stones removed)
#;’?inng & M"hed cottage 2‘ * “ L
M cheese Cheese
Red label = food alse a High Ivon food * Refer to "First Foods Recipes™ and "From 7 Months
Recipes” resources for cooking and recipes

Blue label = food also a Energy Rich food
When your baby is sick offer some of the foods that have been circled {these are energy rich foods that are easy for your baby to eat) and remember to offer extra milk

feeds. Your baby's appetite may be reduced when they are unwell so also offer their favourite appetising foods.

Foodsto Ofer Qut and About or at Gentre \g/
bliss

From 7 months

&pmeapp
o0 09 @ T, 2%
on toast
h membeﬂ wedgeg % pikdéf; . g
hpz im i
123 5
- § Cucumber sticks g -
% Hghiron ., &
go podlerskes HEE benarg oo
%b(\ & . 2
£99 saﬂdw‘cbe,s }"ﬁ"li
kedPumpkm B sticker

Try taking a pottle of hummus or baby rice to dip any of these foods into
Youcanasotake t oast ynger s wi t hatecodtamercr ust s cut
AFirst Foods

Reci peso and AFrom 7

* Ref er to

Department of Human Nutrition, Department of Mecii
and Department of Wo mesn 6a n d  Etedltth
University of Ctago
. R Q Box 56, Dunedin
bl |SS il biss@otago.acrz Fhone: (03) 4716063

of f in

Mont hs

dine
drend

verson 19.8.13
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Appendix BQueen Mary booking letter

Dear

We are witing to confirm that we have received a preghancy booking from your lead
maternity carer midwife and to welcome you to the Queen Mary Maternity service at
Dunedin Hospital.

Queen Mary Centre is available for all pregnant women from those with compietetgpl
pregnancies to those women and babies requiring specialist medical care.

Your midwife has primary responsibility for providing your pregnancy care and this means
that if you are healthy and well and your pregnancy and birth remain normal you will
remain under the care of your midwife. Should you have significant health issues or
develop problems during your pregnancy or birth your midwife will evaluate these and
after discussion with you may recommend that you be referred to the medical team. Quee
Mary has a team of core midwives and doctors available 24hrs a day. Their role is to work
with your midwife to provide you with the best care possible during your stay with us and
an environment that is safe, welcoming and private.

When you arrive at @een Mary your midwife will briefly discuss your care with the
Associate Charge Midwife (ACM). The ACM ensures that women in the unit have access
to all the staff and resources they need and will share basic information about you with the
doctors. Medichstaff will not be involved in your care unless you need it. When they
become involved (you develop a problem or need an epidural for pain relief) it is likely that
a doctor will need to speak with you and examine you. This may include an internal
examhation. There may be a need for your care to be transferred to the medical team in
which case your midwife may continue to provide midwifery care or in some situations, the
core midwives and doctors may provide all your care. Except in an extreme ergergen
situation everyone involved will ensure that you are always fully involved in any decisions.

All our birthing rooms have a pool, deep bath or shower and we encourage use of these to
increase relaxation and help you manage the pain of labour. Youelrenve to bring
personal items for your comfort such as your own pillow, music, food snacks and drinks.
We have Swiss balls and kneeling pads to enable you to remain upright and active and to
use a variety of positions during labour.

This is a UniversityHospital where teaching of students and research is conducted. If we
wish to involve you in teaching or research you will always be asked if you are willing to
be involved and saying Anoo will not affect how

If you have any questits at all regarding any of this information, please discuss with your

midwife or ring on 474 7948. At any time during your care or stay with us we welcome
feedback or your ideas on how we could improve our service and the care you receive.

Kind regards

Queen Mary Reception
On behalf of Caroline Folland
Charge Midwife
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Appendix Cinvitation to participate in theBLISSt&dy letter

Baby-Led Introduction to SolidS (BLISS)

Dear

We would like to invite you to take part in the BLISS study. This stitlyfind out more

about the way New Zealanders start their children on solid foods and how this affects their
growth and health. You will find out about
getting enough nutrients as well as helping us improve thiéhhaf New Zealand babies.

If you decide to take part you will be one of the 300 families who are needed to answer
these questions. We hope that most families having a baby in Dunedin from November
2012 to March 2014 will take part.

Please find encloseth information sheet that describes the study in de¥&lhave been
givenethical approval to send you this letter of invitation using contact details provided by
the Queen Mary Maternity UnitWe will not share these details with any other party, and

will destroy them if you choose not to take part in BLISS. Saying that you do not want to
take part in the BLISS study will not affect the care you receive from your Lead Maternity
Carer or Queen Mary in any wdyyou decide after reading the informatisheet that you

do notwish to take part, please phone 479 4241 and leave a message to let us know. If we
do not hear from you within two weeks, one of the team will contact you by phone to
discuss the study further, answer any questions you may havé ymdwould like to take

part, arrange to visit you.

In the meantime, if you have any questions, please contact the research team:

Liz Fleming (BLISS Study Project Coordinator)
c/- Department of Human Nutrition
University of Otago
P O Box 56, Dunedin, &v Zealand
Telephone (03) 471 6063
Mobile 022 192 7421
Email: bliss@otago.ac.nz

Many thanks for your time,

Kind regards

Dr Anne-Louise Heath, Associate Professor Rachael Taylor, and Professor Barry

Taylor

Department of Human Nutrition, Departmenf Me di ci n e, Department o
Chil drendéds Health University of Otago, Dunec
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Appendix DBLISSt&dy recruitment protocol

P5-RECRUITMENT TELEPHONE CALL PROTOCOL

Study: BLISS Version number2
Prepared by: Rachael Date prepared23/11/12
Edited: 6/12/12. 24/1/13

Objectives:

To see if a prospective mother is willing to be involvethia study
To confirm her eligibility for the study

To arrange a consent visit

Equipment required

P-5 Recruitment telephone protocol

BLISS participant tracking sheet

Online diary system for booking in consent visit

Process overview

Make telephone calbtmother

Refer to P5 Recruitment Telephone Phone Call protocol
No % Thank you, mark as declined

Yes¥. Check inclusion criteria

Organise consent visit appointment as appropriate

Steps

Researcher(note date and time of call)

AiHel | o or g o @ah/evarng,rhisis /s @fatr & rhfiom the Univessitye

of Otago BLISS study, may | speakgor o s pecti ve ppmlredsd pPant 6s name

Researcher
AHhar ent Ghisisnasmear c hferdm tnlaeneUni versity of Otago I
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Researcher
i | allmg tefollow up the invitation to take part in our study that we sent to yalatmn

lettersend. | s now a good time to have a quick ct
NO, I haventbhi mgc=il¥
about that, could you please confirm your
address and 1611 arjr

b e r eésteimRadicipant tracking shee
PTS, arrange for letter to be resent

NO = AWhen would be
you back pleaseflakeanother date, end call
T note in diary when to recall this person

NO, Donét want to be call ed back|
mind me asking why you are not interested? This is just important for
stati st i cRecordpeasorpoma®tieizant tracking sheet, thank
them for their time.

YES = fihave you |l!
look through the information about
the study?o0

YES = fAdo you ha\ —

so far?22o NO, | haveno6t had a
information

YES = person asks questioRefer . _

to FAQs at end if required AWoul d you be interye
about the study now?

YEST see study summary blurb

NO, would you like more time. When could
ring youé

Researcher
AfDoes t his dingwoudvouldibekirgerested imeéeing involved in?

YES, sound®GR gr eatNéOé .t hanksé. Nat inteskested
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BLISS study summary blurb

This study is looking at how babies are introduced to solid foods and how this might affect
how they grow. We want to compafollowing the usual approach, which is to feed them
purees before moving on to mashed and lumpier foods, with aldadlapproachi where
spoons and purees are not used. Instead, the baby learns to feed themselves using finger
foods.

There are two grqas and which one you get into is just by chance. One of the groups gets

more support than the other, but this other group is very important because this is how we
measure the results of the study; wengcanot tel]l
able to compare that group with this important group.

If we can show a real difference, the government might be interested in providing extra
funding to support families.

Researcher
il just need to ask you 3 (qtopmdidpatoimtse t o confirm t
study. Il s that OK with you?bod

Exclusion criteria checklist
Can | please check that you are at least 16 years of 4ge? No

Do you intend to live in Dunedin for the next two years?

YES = continue

NO = cannot c o nveiymuck féryaurmimabutkve gao anly follow

families who wil!/ be | i vi nBecardonBadicipardi n f or t he n
tracking sheet

Researcher

AThatds great, thanks very much. You are certai.

we need to arrange a consent visit. This visit should take abe@ @inutes and we can

either come to your home or you can come to our clinic at the University. You are welcome
to bring your other children if you have any. Free parking is availabledeutsir BLISS

house on the University grounds in two marked panke will send you an appointment

card and map which will show the location of building and the parking available. If the car
parks are full, we will reimburse your parking fee.

Doestht all sound ok?0
Arrange suitable time.

ASo just confirming with youéé

you ar e me éanewofgesearcherh & .

0 n day and date of the appointment

a t dime.of the appointment

a t & Leithbank at the University

AWe will send anmappobont mawoul dayduahdke a reminc
NO = ok

YES = ask for cell phone humbeecord on participant tracking sheet, make note to text
them as appropriate the day before the consent visit
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Researcher

Ailf you have any qaitlesgpointmed, please contact isort 471 c hang
6063 Thanks again for your time anddatav® I[Emak f o
of call

After call process

File participant tracking sheet

Ensure consent visit appoiayt ment is entered
Send appointment card and map

FREQUENTLY ASKED QUESTIONS
How long does the consent visit take?
Please allow about 30 minutes.

What will I have to do?

We can talk to you about the study more and you might like to ask questions. You then sign
a consenform saying that you want to participate. We have a short questionnaire that we
ask you to complete. Then we find out which group you have been assigned to. When we
leave we will give you a calendar of upcoming events.

| have other children, is it okay © bring them?

Yes, no problem, we have some games and activities, including Nintendo Wii for the older
children that they can have fun playing, as well as someone to supervise them while you
are busy.

Can | choose what group | go into?
A computer will sedct what group you are in. You cannot choose which group and neither
can we.

How many visits will | have to have?
This depends on which group you are in but it will range from 9 to 16 contacts over the
next two years.

How long does the study go for?
We ae interested in following you and your family for two years.

Will | get paid to be in the study?
No, but we can reimburse any travel expenses and we do offer small gifts to you for
participating.

What 6s in it for me?

Knowing how to feed babies and tteld has its challenges. We want to learn if another

way of feeding young babies is a good way of making sure they get all the good nutrition

they need. If you are in the BLISS group, we will give you plenty of support to help you
breastfeed should youvhee i ssues (or to formula feed i1 f
specially prepared resources to help introduce your baby to solid food.

We wi | | be measuring all the children in the
feeding, meal times arbw she/he are developing. We will be able to tell you about your
childbébs growth and whether he/ she is getting

What happens if | change my mind later and want to opt out/withdraw?
You can withdraw from the study at anynp@nd this will have no effect on your or your
c hi | egdirg healthcare.
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| have been approached by other studieswhy are you contacting me?

Well the different studies are looking at different things. We want to give everybody the

opportunity to paicipate in our study, so that is why | am ringing you today. Our study

doesndét really involve much until your child is
with breastfeeding if you would like it.

I have volunteered for other studies Would this affect the Bliss study?
It is OK to be in the Rotovirus study, Vitamin D study as well as ours.

The control group is a very useful group

The control group is very important because this is how we measure the results of the
study; we c aasigporttfoebalby leadfintraaluction & solids is effective
without being able to compare that group with the control group.

Ministry of Health view of Baby led weaning

Yes, the MOH has sourced its information from th
erough information to make population based recommendations. This study is the study the

MOH is referring to when it says it is waiting for the results of further research.

| heard about Baby led weaning in the newspaper or omV3
Il 6m r eal | y rgabeuatsae Thatwas partloféhss research group. We are
going to be looking at baby led weaning in a safe way.

The choking thing
Two paediatricians and a speech language therapist and our nutrition researchers have
modified the BLW for this study. Bdibies chewing on raw apple is unsafe and we give

advice on the safe way to introduce sdétidds
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Appendix EMaternal consent form

Consent form for the BLISS study

| have read and | understand the information brochure for volunteers taking part in
the BLISS study.

I have had the opportunity to discuss the study and | am satisfied with the answers |
have been given.

| have had the opportunity to use Wau support or a friend to help me ask
guestions and understand the study.

| understand that taking part in this study is voluntary (my choice) and that | may
withdraw from the study at any time and this will in no way affect my future health
care or tlat of my child

I understand that taking part in the blood test in this study is voluntary (my choice)
and that | may decline the blood test and this will in no way affect my future health
care or that of my child

| consent to my baby providing a blbeample when they are 12 mon#isS / NO

If you consent to your baby providing a blood sample, would you like us to dispose
of any blood left over in the standard mannéges / NO

Or with an appropriate karakiaYES / NO

| understand that my partfation in this study is confidential and that no material
which could identify me or my child will be used in any reports on this study.

| have had time to consider whether to take part.

| know who to contact if | have questions about the study

| understand that when the study is completed, results of the study will be made
available to me.

| am happy to be contacted in the future to see if | might be interested in taking part
in other related studie¥ES / NO
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¢ | agree to my GP being informed mfy participation in this study and being notified

about

Address or Name of GPO6 s

p

any abnor mal r esuES$/NOfrom my chi

Na me of GP éééeeéééeecéeééeeéeéceeéeéeéecté

ractice éé

¢ | agree to my LMC being informed of my particigmatiin this study. YES / NO

Name of LMC éééé

Address or Name of LMCb6bs practice &
el consent to information about my chil
researchers from my hospital and Well Child previcecords. YES / NO
We will be contacting you via email or textould you please give us
I (o 10 T =T o V1 =T [ [ £
2.Your mobile phone NUMDET ...
The name of your childobés father (in case

(Please print your full name)

Signature

hereby consent tatakethis study

Date

You have the opportunity to have an interpreter; please indicate in the table below whether
you would like one and the language yoould prefer:

English | wish to have an interpreter Yes No

Maori E hiahia ana ahau ki tetahi kaiwhakamaori/kaiwhaka pakehg Ae Kao
korero.

Cook Island Ka inangaro au i tetai tangata uri reo. Ae Kare

Fijian Au gadreva me dua e vakadewa vosaaveio Sega E Nakai
NiueanFia manako au ke fakaaoga e taha tagata
fakahokohoko kupu.

Samoan Ou te manabéo ia i ali se f afdgloe Leai

Tokelaun Ko au e fofou ki he tino ke fakaliliu te gagana loe Leai
Peletania ki na gagana o na motu o te Pahefik

Tongan Oku ou fiemabu ha fakatonul|lo Ikai
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Appendix FBaseline giestionnaire

This questionnaire is split into 2 sections and shakd aibout 10 minutes to complete.

Please ask the researchers if you have any questitimsnk you for your time.

Mot her 6s Baseline Quesit
Welcome and thank you for being part of the BLISS study.

Please answer every questidhere are no right or wrong answers

Section 1: Demographics

This section asks questions that will 1l how similar the people who are a part of BLISS
are to other New Zealanders.

1

What is your date of birth? / /
day month year
What is your expected date of delivery? / /
day month year
How many weeks pregnant are you now? weeks

Which ethnic group(s) do you belong td?lease ticlall the boxes that apply

NZ European

MUor i

Samoan

Tongan )

Cook I sl and MUor i

Niuean

Chinese

Indian

Other (such as Dutch, Japanese, Tokelauan). Please state:

Are you descended from a MUori (that
grandparentr greatgrandparent etc)?

i Yes
i No Please go to question 7
i Donét kPheaswgoto question 7

Do you know the name(s) of your Iwi (tribe)?

,,,,,,,,,,,

i Yes If yes, please listyourilwvgé ¢ e éé e e ééée.
i No
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7b

Which ethnic group(s)ale s your babyo Pleabettitidithe bel ong to?
boxes that apply

i NZ European
i Maori

i Samoan

i Tongan

i Cook Island Maori
i Niuean

i Chinese

i Indian

i Other (such as Dutch, Japanese, Takeh). Please state:

Which ethnic group(s) docPRleaseyiaalithe babyédés fat hel
boxes that apply

i NZ European
i Maori

i Samoan

i Tongan

i Cook Island Maori
i Niuean

i Chinese

i Indian

i Other (such as Dutch, Jagese, Tokelauan). Please state:

What is your marital status?

Single

Married/Civil union
Separated/Divorced/Widowed
Partner/De facto
Boyfriend/Girlfriend

~

What is yourhighestqualificaton?’Don 6t count qual i fications tha
months of fultime study to get

i Primary school

i NZ School Certificate in one or more subjemtdNational Certificate level
1or NCEA level 1

i NZ Sixth Form Certificate in one or more subjeotdNational Certificate
level 2or NZ UE before 1986 in one or more subjemtdNCEA level 2

i NZ Higher School Certificater Higher Leaving Certificater NZ
University Bursary/Scholarshigr National Certifcate level 3or NCEA
level 3

NZ trade certificate

Polytechnic diploma or degree

University undergraduate degree

University postgraduate degree
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10 How many people live in your householdigluding yourself

11 In addition to yourself, who else will your baby live witRRease tick all the boxes

that apply
Chil ddéds father
Your partner, but not childbés father
Brothers or sisters (include step brothers/sisters)

I
i
i
i Chil dds grandparents
i Other relatives
i Non-family members (eg. boarder)
i No-one else besides you
12 Have you taken any of the following supplements during this pregn&ies8e
tick all that apply and state the brand name.

Elevit

Vitamin D: please state brand name

Wo me n 6 s ncpvitaamniplease state brand name

Other: please state type (eg Iron supplement)
please state brand name

Questions 13 to 16 ask about your situation wyfmnbecame pregnant
13 Were you in paid employment?
i No, | was not in paid employenmt
i | was employed paitime (include selemployed)
i I was employed fultime (include selemployed)
14 Were you studying at University or Polytechnic?
i No, | was not studying
i | was a partime student
i | was a fill-time student
15 How tall were you without shoedhis is probably also your current height
cm or feet and inches

16 How much did you weigh?

kg or stone and poundis pounds

Questions 17 and 1 8biolagicélfatads out your babyos

17 How tall is he without shoes?
cm or feet and inches
18 How much does he weigh?
kg or stone and pouradts pounds
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Section 2: Infant feeding

This section asks about how you plan to feed this baby, and if you have other children, how
you fed them as babies.

19 Do you plan to breastfeed your child?

i Yes
i No Please go to question 22

20 At what age do you plan to stegclusivelybreastfeeding your child? The term
exclusively breastfedmeans that the infant receivasly breast milk and nothing
else except medicin®lease give your answer as their age in days, weeks or
months.

days or weeks or
months of age or

i Donot know

21 At what age do you plan to stafi breastfeedingPlease give your answer as you
infantdéds age in days, weeks or mont hs.

days or weeks or

months of age or

i Dondt know

22 At what age do you plan to introduce solid fooB$2ase give your answer as your
infantdés age in days, weeks or months.

days or weeks or
months of age or

i Donot know
Questions 23 to 25 are about starting your baby on solids.

23 At what age is it currently recommended that a child is first given solid foods?
Pl ease give your dndays eeeksargnmortthe.e chi |l dés age

days or weeks or

months of age or

i Donot Kknow
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24

25

26

How do you plan to feed your baby whttiey first start eatingolid foods?

Spoon fed by adult

Mostly spoorfed by adult, some baby feeding themselves

About half spoon feeding by adult and half baby feeding themselves
Mostly baby feeding themselves, some adult spoon feeding

Baby feeding themselves

Dondét know or not yet decided

What type of food dogu plan to feed your baby when they first start eating solid

foods?

All puréed or mashed foods (including cans or jars of baby food, or food
you purée yourself)

Mostly puréed or mashed food, some finger foods

About half puréed or mashed food andf fiager foods

Mostly finger foods and some puréed or mashed foods

All finger foods (for example carrot sticks, broccoli floret, sliced toast)

Do you have other biological children?

No this will be my first child (Please go to the end of the gtiennairé
Yes, 1 child

Yes, 2 children

Yes, 3 or more children

If you have more than one older child, please refer tgabagesthild when answering
guestions 27 to 28.

27

28

How did you feed youyoungestchild when they first started eating isbloods?

Spoon fed by adult

Mostly spoon fed by adult, some baby feeding themselves

About half spoon feeding by adult and half baby feeding themselves
Mostly baby feeding themselves, some adult spoon feeding

Baby feeding themselves

What type of food did you feed your youngest child when they first started eating
solid foods?

All puréed or mashed foods (including cans or jars of baby food, or food
you purée yourself)

Mostly puréed or mashed food, some finger foods

About half puréed omashed food and half finger foods

Mostly finger foods and some puréed or mashed foods

All finger foods (for example carrot sticks, broccoli floret, sliced toast)

Thank you for completing this questionnaire
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AppendixG. Breastfeeding anddlids quesionnaire

Breastfeeding and Solids Feeding questionnaire

Welcome and thank you for being part of the BLISS study.
This questionnaire should take abott®minutes to complete.

Screening questions

1 Which of the followingha$ ¢ hi | d ®deen fedanrthe Jagt8 hours?

Yes
No
a. Breast milk i
i
b. Infant formula i
i
C. Other liquids (not including minimal water) i

i
d. Solid foods i
i

2 Which of the followingha§ ¢ hi | d ®een faddaany timesince birth,
including in the hospital?

Yes
No
a. Breast milk i
i
b. Infant formula i
i
C. Other liquids (not including minimal water) i

i
d. Solid foods i
i

3 Consistency check (not visiblen@uestionnaire)
Have warning alert if any of the following combinations appear:
If la =yes AND 2a =no [YES BM in last 48 hours AND NO BM since birth]

If 1b = yes AND 2b =no [YES IF in last 48 hours AND NO IF since birth]
If 1c = yes and 2c = no [YES OL in last 48 hours AND NO OL since birth]

If 1d =yes and 2d = no [YES Solids in last 48 hours AND NO solids since birth]

All other combinations okay
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Answers to Q1 and Q2 determine skips according to following criteria;

If 2b = yes, go to Q4 [Yes IF + any other answers=> Q4]
If 2c = yes, skip to Q5 [Yes OL + any other answers => Q5]
If 2d = yes, skip to Q6a [Yes Solids => Q6a]
If 2a = yes and 1a = no, skip to Q7 [Only BM BUT No BM in last 48 hours =>
Q7]
If 2a = yes aml 1a = yes, skip to Q11 [Only BM ever => Q11]
4 Howoldwag c¢ hi | d &bken they fingt had infant formula?

days OR weeks OR months
If 2c = yes, go to Q5 [Yes OL]
If 2d = yes, skip to Q6a [Yes Solids =>Q6a]
If 2a = yes and 1a = no, skip to Q7 [Yes BM from birttBUT NO BM last 48
hrs => Q7]

If 2b = yes and 1b = no, skip to Q9 [Yes IF from birthBUT No IF last 48 hrs => Q9]
If 2a = yes and 1a = yes, skip to Q11[Yes BM from birth + Yes BM |a48 hrs =>
Q11]

If 2b = yes and 1b = yes, skip to Q11[Yes IF from birth + Yes IF last 48 hrs => Q11]

5 Howoldwag c¢ hi | d &ien they fing had liquids other than breast milk or

infant formula?

days OR _ weeks OR _ months

If 2d=yes, go to Q6a [Yes Solids]
If 2a = yes and la = no, skip to Q7[Yes BM from birttBUT NO BM last 48 hours =>
Q7]
If 2b = yes and 1b = no, skip to Q9 [Yes IF from birthBUT No IF last 48
hours => Q9]
If 2a = yes and 1& yes, skip to Q11 [Yes BM from birth + Yes BM last 48 hours =>
Q11]

If 2b = yes and 1b = yes, skip to Q11[Yes IF from birth + Yes IF last 48 hours =>

Q11]
If 2c = yes, skip to Q31 [No milk OR solids + Yes OL => Q31]
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6a

food.

6b

mouth.

Howoldwag ¢ hi | d dévisen they fins dtarted eating solid foods?
Note: fAeating solid foodsd means t

weeks OR months

Howwas[ c h i
)

| d @ed wheratmefirst started eating solid foods?
Fed

Not e: by adulto means that so
iBaby fed themselvesd means that b
and appears to swallow at least some.

Fed by adult

Mostly fed by adult, some baby fed themselves
About half fed by adult and half baby fed themselves
Mostly baby fed themselves, some fed by adult
Baby fed themselves

What type of foods did you gijec h i | d dvisen they fing $tarted eating soli
food?

All puréed or mashed foods (including cans or jars of baby food, or food you |
yourself , and dry foods that you
Mostly puréed or mashed food, some finger foods

About half puréed or masheddd and half finger foods

Mostly finger foods and some puréed or mashed foods

All finger foods (for example carrot sticks, broccoli floret, sliced toast)

hat baby

aby picks

Durée
add water

If 2a=yes and la=no, goto Q7 [Yes BM since birth BUT No BM last 48 hrs =>

Q7]

If 2b = yesand 1b = no, skip to Q9 [Yes IF since birth BUT No IF last 48 hrs =>Q9]
If 2b = yes and 1b = yes, skip to Q11[Yes IF since birth + yes IF last 48 hrs =>Q11]
If 2a = yes and la = yes, skip to Q11[Yes BM since Birth + Yes BM last 48 hours =>

Q11]

If 2d = yes, skip to Q12 [Yes Solids since Birth => Q12]
If 2c = yes, skip to Q31 [Yes OL =>Q31]

7 Have you stopped breastfeeding?

i Yes

No

If Q7 = no and 2b = yes and 1b = no, Skip to Q9

[No Stop BF + Yes IBUT No IF last

48 hours =>Q9]

ELSE If Q7 = no, Skip to Q11 [No Stop BF =>Q11]

8

Howoldwagq c hi | d dvisen yoa stopped breastfeeding?

days OR weeks OR months
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If 2b =yes and 1b =no,goto Q9  [Yes IF since Birth + No IF last 48 hrs =>Q9]
If 2b = yes and 1b = yes, skip to QI¥es Stop BF + Yes IF + Yes IF last 48 hours =>

Q11]

If 2b = no and 2d = yes, skip to Q12 [Yes Solids =>Q12]

If 2c = yes, skip to Q31 [No IF + No Solids + Yes OL => Q31]
9 Have you stopped feeding infant formula?

i Yes

i No

If Q9 = no, skip to Q11 [No Stop IF => Q11]

10 Howoldwagq c hi | d dvisen yoastopped feeding infant formula?

days OR weeksOR months

If 2a = yes and la = yes, go to Q11 [Yes BF since birth + Yes BF last 48 hrs =>Q11]

If 2a = yes and 1la = no and Q7 = no, go to Q11 [No Stop BF =>Q11]
If 2d = yes, skip to Q12 [Yes Solids + NO BM/IF => Q2]
If 2c = yes, skip to Q31 [Yes OL + No Solids + NO BM/IF =>Q31]

11 Howhag c hi | d ®een fadah@ienjilk (breast milk or infant formula) in the
last48 hours?
Note: Feeding on demand means feeding your baby as often as theyayantdd
night. Feeding on schedule means feeding your baby at set intervals.

Fed on demand

Mostly fed on demand, some fed on schedule
About half fed on demand and half fed on schedule
Mostly fed on schedule, some fed on demand

Fed on schedule

ol eolNoNoNoNe

Not fed breast milk or infant formula in the last 48 hours

If 2d = no, skip to Q31 [No Solids => Q31]
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12

Does[ ¢ hi | d Gesdthanmsehvesolids?
Not e: AfiBaby fed themselvesd means
mouth and appears tavallow at least some.

Yes
No

If Q12 = no, skip to Q20 [ BB doesndt feed t

Q20]
13

ol oNeNe)

[EEN
a1

Howoldwag ¢ hi | d éviken they finst ledhemselvessolids?
Note: fABaby fed themselveso meaims
mouth and appears to swallow at least some.

days OR weeks

Howwas[ ¢ hi | d ded wheratmgfirst started feeditftemselvessolids?
Not e: AFed by adulto means that so
mou h. fABaby fed themselveso means t
mouth and appears to swallow at least some

Mostly fed by adult, some baby fed themselves

About half fed by adult and half baby fed themselves

Mostly baby fed themselves, somd tey adult

Baby fed themselves

Does[ ¢ hi | d @esdthanssehessolids regularly (at least once a day)?

Note: Baby fed themselves means that baby picks up the food, puts it in their
and swallows some.

Yes
No

t hat baby |

hemsel ves

t hat baby |

meone ot hei
hat baby p

mouth
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If Q15 = no, skip toQ20 [ BB doesndt feed them
Q20]

16 Howoldwag c hi | d &bken they startéd feedingemselvessolids regularly
(at least once a day)?
Note: fABaby fed themselveso means
mouth aml appears to swallow at least some.

weeks OR months

sel ves

t hat

17 Howwas[ ¢ hi | d ded wheratmgfirst started feeditftemselvessolids
regularly?
Note: fABaby fed themselveso meaims
mouth and appears to swallow at least some

Mostly fed by adult, some baby fed themselves
About half fed by adult and half baby fed themselves
Mostly baby fed themselves, some fed by adult

ol oNeoNe)

Baby fed themselves

t hat

[ERN
(oe]

Does[ ¢ hi | d deed theraseledll their food? (Excluding feeding by an
adult when baby is feeling unwell).

Note: fABaby fed themselveso means
mouth andappears to swallow at least some.

i Yes
i No

If Q18 = no, skip to Q20 [ BB d o @ thentdlvesfakteeir solids =>18
19 How old was your baby when they first started feeding themselvtiwir food?

weeks OR months

t hat

20 Howhag c hi | d ®een fadaheiesplids in the Ia& hours?
Not e:y ifBeadb t hemsel vesd means that &
mouth and appears to swallow at least some.

Fed by adult
Mostly fed by adult, some baby feeding themselves
About half spoon feeding by adult and half baby feeding themselves

Mostly baly feeding themselves, some adult feeding

0OO000O0

aby

Baby feeding themselves
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21 Howhag ¢ hi | d ®een fedaheiesplids in thEast week?
Not e: AfiBaby fed themselvesd means
mouth and appears to swallow at leasine.

Fed by adult

Mostly fed by adult, some baby feeding themselves

About half spoon feeding by adult and half baby feeding themselves
Mostly baby feeding themselves, some adult feeding

ojoNoNoNe

Baby feeding themselves

t hat baby

Forquestions223 0, fAeatenoodelas hbhdan ifm babyods

appears to swallow at least some.

22a  Has[ ¢ hi | d @aerBaly ceechP
i Yes

i No

If Q22a = no, skip to Q23a

22b.  How old were they when they first éBaby cereal

weeks OR months
23a Has[ c hi | d @asemBeet(maufles mince, steak, sausages and roast beef)
i Yes
i No

If Q23a = no, skip to Q24a
23b How old were they when they first eBeef?

weeks OR months

24a  Has[ c h inhne}@atenLamb (includes mince, steak, sausages and roast lan
i Yes

i No

If Q24a = no, skip to Q25a

24b  How old were they when they first dtamb?

weeks OR months

b)?
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25a Has[ ¢ hi | d @aenPora @imelJdesmince, ham, sausages and roast pork)?
i Yes

i No

If Q25a = no, skip to Q26a

25b How old were they when they first @erk (includes ham)?

weeks OR months

26a Has[ c hi | d @aenOhiekendificludes chicken gices, mince, sausages anc
roast chicken)?

i Yes

i No

If Q26a = no, skip to Q27a

26b  How old were they when they first ahicken?

weeks OR months

27a Has[ chi | d @aerFsl@me ]

i Yes

i No

If Q27a = no, skp to Q28a

27b  How old were they when they first dtesh?

weeks OR months

28a Has[ c hi | d @aenShallfishe ]
i Yes
i No

If Q28a = no, skip to Q29a

28b  How old were they when they first gellfish?
weeks OR months

)
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29a Has[ c hi | d @aenproeessed meatfluncheon sausage or Belgium or
cheeriosausages)?

i Yes

i No

If Q29a = no, skip to Q30a

29b How old were they when they first gteocessed meat3

weeks OR months

30a Has[ c hi | d &aernBeansnpeehs or lentil¢e.g. baked beans, hummus; NO
green peas or beans)?

i Yes

i No

If Q30a = no, skip to Q31

30b How old were they when they first 8eans, peas or lentil¢e.g. baked beans,
hummus; NOT green peas or beans)?

weeks OR months

31 How much of a problemis ¢ h i | d &leeping aatierr] or habits for you?

i i i i i i i
No problem Small problem Moderate problem Large problem
32 In the last week what is the longest time h i | d &as slepaimttee Jnight
without waking?
hours OR minutes
33 Have you been worried abdutc h i | d évsightrgamsimde their birth?
i Yes, too much weight gain

i Yes, not enough weight gain
i No

Thank you for completing this questionnare
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AppendixH: Breastfeeding anddds questionnaire administration
protocol

R-15d: Administer 2month Bfing and Solids question Telephone
Call Protocol

Study: BLISS Study Version number: Version 5
Prepared by: Brittany Morison (+ALH, LF) Date prepared: 26 March 2013

Purpose of Telephone Call
Objective: Call to each participant at 2 months from birth date (as close as possible £ 1
week OK) to ask 2 Month Feeding Questionnaire.

Equipment required

Protocols
¢ Phone Call 2 month feeding questionire. (This protocol)

Paperwork:
e A List of people who are due to have 2 m
e AParticipant I nformationd page (downl oad

e Name of babybés primary cavieDadtfenisual |y bu

should be indicated ithe Notes)

Phone numbeir landline

Phone numbéeir mobile

Infant name

Infant sex

Notes on best time to contact etc

A 2 Month Feeding Questionnaire
e A Pen

Software:
e BLISS database

Steps- Before

Download and print Participant Information page from BLt&$&abase ook up website
and click fAparticipantso then Ashow all o t he

[To find the Participant Information sheet you click into the participant then immediately
click 'Save participant and exit' The next screen that pops up has 'Pring'reagéet where
you can print off the mothers name and babies name and address and contact details.]

Record ID numbers on the Participant Information page. Record ID number on
Questionnaire. Also have the BLISS database open to record corresponding gagstion
answers.

DO NOT look at the following screens:

Eligibility/Recruitment
Events
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The Participant Information page contains confidential participant details, and their study
ID number, so must be kept very securely so nestody people have accdsst, and
must be destroyed (by shredding) once it has been used.

Questionnaire should be asked the week the baby turns 2 months of age.

Stepsi During

e Introduce yourself

e Check it is a good time for the interview

o Administer Questionnaire

e Thank partigpant & tell will be in contact in 2 months [NB: if in BLISS group will
hear from LC before then but you will not know whether or not they are in the

BLISS group]

¢ Record duration of interview

eNote date of phone call on fAbliss questionnai
THEY ANSWER THE PHONE:

Researcher

Hello/Good morning/Good afternoon/Good evening, ths [s
from the BLISS Study at thimiversity of Otagspeaking. | was wondering
if I could talk tisthgtpou babyds main carer

Participant
iSpeaking éo

OR
AJust get her/ him éo

Researcher
Hi, this is from theBLISS|study at the University of

Otaga

Researcher
Is now agood time to talR | have the month guestionnair® carry out- it takes
about5-10 minutes

Participant

ANow is fine éo

Researcher

I have a short questionnaire about how things
feeding. Beforewestartt 6 m not all owed to know which group
are in so please dondét tell me .

Finding out babies namea sexif not on Participant Information page:

NO NAME OR SEX:Great. Congratulations on the birth of your wee baby a couple
of months ago! Did you have a wee boy or a wee girl? And what name did you
choose? Lovely... and could | check the spelling thikr?
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SEX BUT NO NAME:Great. Congratulations on the birth of your wee baby a
couple of months ago! We have down here that you had gbabyGIRL]and
what name did you choose? Can | get the spelling on that please? Lovely.....

DOUBLE CHECK DETAILS:Just to double check that our details are right, we
have that you have had a wee baly and ) Nice thank you.
[RECORD DETAILS]

I will start the questionnaire now.
[ADMINISTER QUESTIONNAIRE]

[You might find a few respondents have diffigulinderstanding a particular question. Be

patient and repeat the question, allowing the respondent time to consider the question and

his or her answer. If the respondent is still not sure of what the question means, then you

should explain the questionBU be very careful not to emphas
participant.]

Thank you for your time for completing the questionnaiked | |  be i n contact i
months time about the 4 month questionnaire.
[END]

NOT NOW

Participant
iNot o veé / N

Researcher
When would be better timeto call you back?

[RECORD IN YOUR DIARY]

Thankyou | 61 | |l ook forward to talking to you th
[END]

REACH THE ANSWER PHONE

Researcher

Hello/Good morning/Good afternoon/Good evening, thjsis

from the BLISS Study at thimiversity of Otagspeakingl am just calling bout th@

month questionnaire Sorry | mi ssed you, Il 611 try you
Thank You and I look forward to talking to you.

ANY PROBLEMS TO DO WITH BLISS

Researcher
Thank you for letting us know / telling me that. | will get someone from the study office to
contact you.
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Stepsi After

=

Record the date and data collected in the BLISS database.

If contact cannot be reached, 10 attempts must be maliféeegnt times on

different days, and eventually in different weeks, to contact someone before giving

up.

I f havend6t been able to contact them then r e
Destroy (by shredding) the Participant Information page once intepoenpleted

as it has confidential participant details, and the study ID number on it.
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Appendix I:BLISS WDRWain food diarf2

BLISS Food Diary

Please read through the instruction pages before starting your food diary

When
During preparation, dishing and clean-up of the food or drink On these days:
As g the recipe 1
3 | End of Day Questic At the end of each day B
4 | Supplement Use Atthe end of each day }

Please try not to change what you give your child just because you are keeping a diary!

Thank you very much for your help
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Step 5: Turn off the scales

Press the 'OFF’ button once to switch it off (scales will turn off automatically if left for 3 minutes).
Changing the batteries

It a picture of a battery appears on the display it means the battery is low and needs replacing
Remove the back cover

Take out battery box and remove inner box
Pla

Place boxes into original position and close back cover

batteries on top of each other with the + terminal on

Note

o "Err’ means you have put too much weight on the scale — try a lighter plate. These scales can not be ust
than approximately 2 kg.

h any plate, bowl or container that weighs more

« I a picture of a battery appears on the display it means the battery is low and needs replacing (see above).

Clean scales with a slightly damp cloth — please DO NOT immerse in water or use chemical/abrasive cleaning agents.

Please clean scales immediately after a spill.

Don'tuse the scales next to your microwave — this willinterfere with the isplay

The scales automatically switch-off after 1 minute if the display has been showing ‘0" continuou
continuously for that time.

" after 3 minutes if one reading has been displayed

If you have any questions please leave a message and we will get back to you




