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Abstract

Establishing successful breast feeding can be difficult for mothers of preterm infants.

Artificial teats (dummy or bottle) form part of standard practíce in neonatal intensive and

special care nurseries but may adversely affect breast feeding outcomes'

This study investigated the relationship between afüficialteats and breast feeding

outcomes in preterm infants by undertaking a multi-centred randomised controlled trial

comparing bottles, cups and dummies in preterm infants less than 34 weeks gestation at

birth, and by conducting a systematic review of randomised controlled trials of artificial

teats and breast feeding outcomes in preterm infants'

The results of the randomised controlled trial showed that using a dummy had no

significant effect on the proportion of infants breast feeding on discharge home (Fully

breast feeding versus partially and not: oR 0.84, 95% C70.51 to 1.39, P:0'50; Any breast

feeding versus not: oR 0.83,gso/ocl0.45 to 1.50, P:0.53). The addition of data from the

randomised controlled trial to an existing cochrane systematic review showed that dummy

use did not affect length of hospital stay (weighted mean difference -3'97 days,95o/o cI-

g.10 to 0.15). There appoar to be no disadvantages to using a dummy during

hospitalisation for the preterm infant'

The results of the randomised controlled trial showed that the use of cups significantly

increased the proportion of infants discharged home fully breast feeding (oR 1 ' 73 , 95% cI

1.04 to 2.gg, p:0.03) but had no significant effect on any breast feeding (OR 1 '37 ,95o/o CI

0.78 to 2.38,P:0.27). The use of cups significantly increased the risk for an increased

time to reach all sucking feeds (HR l'75,g5yoCII'34to2'28,P<0'001) and increased

length of hospital stay (HR I-41,95o/o CI 1'09 to I'82,P:0'01)'

The results of the systematic review showed that avoiding the use of a bottle during the

transition to breast feeds has significant advantages for breast feeding success on discharge

home (Fully: RR 1.41, 95%cll.19 to 1.69; Any: RR 1.13, 95%CI1'01 to 1'2) øndat

three and six months post discharge. Howevef more research is needed on the method of

.no bottle'. There do not appear to be any negative effects of a tube alone approach in the

transition to breast feeds, but there is a non significant increase in any breast feeding and a

longer duration of time to full sucking feeds and length of stay with cup feeds'
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GlossarY

ArNonn. Recunent pauses in breathing of more than 20 seconds or for less than 20

seconds associated with bradycardia or desaturation requiring intervention'

cov[BviBNTAL FEED. Giving extra expressed breast milk or formula aftet abreast feed'

.NoN SPECIFIC' RESPIRATORY DIAGNOSIS. Any non specific respiratory distress in term and

preterm infants requiring support (combines transient tachlpnoea and immature lung)'

Nonvel RESPIRATORY DIAGNOSIS. Normal lungs. No respiratory disease and no

respiratorY suPPort.

SwpreN¡eNTAL FEED. Replacement of a breast feed with expressed breast milk or formula'
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Chapterl. lntroduction

Breast milk is the feed of choice for preterm infants because of its significant nutritional

and non nutritional benefits. The benefits of breast milk include increased protection

against infection, improved feed tolerance, and improved neurological outcome and

protection against allergies (Gross and Slagle 1993; Schanler et al. 1999). In addition, it

may confer a psychological benefit on the mother from the contribution to the care of her

baby in such a positive waY.

Establishing breast feeding can be difficult for mothers of preterm infants. The majority of

mothers choose to breast feed their preterm infants, yet there is a substantial decrease in the

number discharged home from hospital breast feeding. Clinical practices within the

neonatal intensive and special care environments require evaluation of the impact they

have on breast feeding, to ensure no harm is caused. The use of artificial teats (dummy or

bottle) is the practice under review for this thesis.

It is standard practice to give preterm infants dummies, however the effect that dummies

have on subsequent breast feeding outcomes is unknown in this population'

The process for establishing breast feeding in preterm infants differs markedly from term

infants. Preterm infants who are unable to suck are fed by a gavage tube until they are

mature enough to commence the transition to breast feeds. When this occurs and the infant

can tolerate sucking feeds, it is often difficult for mothers who choose to breast feed their

preterm infant to always be present for a breast feed. The conventional practice is to use a

bottle when the mother is unable to be present to breast feed. There is, however,

controversy over the use of bottles for complementing and supplementing breast feeds and

cup feeding has been suggested to increase the likelihood of establishing successful breast

feeding (Lang et al. 1994).

1n 1995, at the time this research was designed and coÍtmenced, there \ryere no randomised

controlled trials of interventions to support the preterm infant's transition to breast feeds.

There was little information on the physiological effects of cup feeding on term or preterm

infants. Observational studies showed that dummies were associated with shorter breast

feeding duration in term infants. This research was therefore based on the evidence

available at that time. Since 1995 advances in knowledge have occurred especially in the

1
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a

term infant population (Schubiger et al. 1997;Kramer et al' 2001a; Kramer et al' 2001b;

Howard et al. 2003). There has been one randomised controlled trial (Rocha et aI' 2002)

and one pilot study (Mosley et al. 2001) of the use of cup feeding in relation to breast

feeding outcomes in preterm infants'

This study aims to investigate the rerationship between artificial teats and breast feeding

outcomes in Preterm infants:

by undertaking a randomised controlled trial comparing bottles, cups and dummies tn

preterm infants less than 34 weeks gestation at birth' and

by conducting a systematic review of randomised controlled trials on this topic'

The principal research hypotheses for the randomised controlled trial are:

1. That preterm infants who have non nutritive sucking on a dummy have a dffirent

breast feeding success ratefrom preterm infants who do not have dummy sucking

opPortunities-

2.Thatastrategyofbreastandcupfeedingofgrowingpreterminfantsresultsina

dffirent breast feeding success rate from a breast and bottle strategy'

In chapter Two the context for the study is set with a review of the literature highlighting

curtent evidence on the use of dummies, interventions in the transition to breast feeds and

the current state of knowledge of cup feeding in both the preterm and term population' In

chapter Three, the research methods used to conduct the randomised controlled trial are

detailed, and the baseline data and participant flow are presented in Chapter Four' The

findings of the primary study end points are presented in chapter Five and the secondary

study end points in chapter six. Explotatory sub group analyses are discussed in chapter

Seven. A discussion and critique of the results from the randomised controlled trial are

presented in chapter Eight. The reporting of the randomised controlled trial follows the

guidelines of the revised CONSORT statement for reporting randomised controlled trials

(Altman et al. 2001). The protocols for the conduct of two systematic reviews are

presented in chapter Nine and the results in chapter Ten' one systematic review reports

the addition of data from the randomised controlled trial reported in this thesis to an

existing review on the effect of the use of dummies on preterm infants' and the other

compares the use of no bottles to bottles in the transition to breast feeds for preterm

infants. The conduct and the reporting of the systematic reviews follows the standard

format of the cochrane collaboration as described in the cochrane Reviewer's Handbook

2



(clarke et al. 2003) and the Neonatal Collaborative Review Group (Sinclair et al' 2003)

Conclusions are presented in Chapter Eleven'
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Ghapter 2- Background and Literature review

2.1 ScoPe

The need for the research and the research design was based on the evidence available

when the study was designed in 1995' Knowledge in this area has developed since that

time and these advances are incorporated in the literature review'

computerised searches were conducted using MEDLINE (1966 to May week three 2003)',

.INATIL (rggzto May week three, 2003), cochrane central Register of controrled rrials

register(Issue2,2oo3)andEMBASE(1980toWeek212003)'MESHheadingsincluded

the following: Breast feeding, Milk, human, Infant, Preterm, Infant, Low birth weight,

Infant, Very low birth weight, Infant, Newborn, Infant feeding supplemental' Infant

equipment,Bottlefeeding.Thefollowingtextwordswereused:Pacifier,Dumm$,Cup,

Cup Feed$, Cupfeed$, Non' Nutritive' Sucking'

2.2Transitionfromtubetobreastfeedsinpreterminfants
preterm infants (defrned as less lhan3l completed weeks gestation at birth) commence

sucking feeds when they are mature enough to coordinate a suck swallow breath pattern'

Thiswasgenerallyacceptedtooccurataround32to34weeksgestation(Lemonsand

Lemons 1996).It has since been shown that preterm infants are capable of nutritive

sucking at the breast (defrned as the ingestion of at least five millilitres of miþ from as

early as 30 lzweeks (Nyqvist eI al' I999;Nyqvist et al' 2001)'

Before commencing sucking feeds, milk feeds are given via a nasogastric or orogastric

tube, the amount and frequency dependent on gestational age' The number of sucking

feeds is increased gradually, usually beginning with one a day and increasing as the baby

demands or is assessed to be ready to progress' As the number of sucking feeds increases

thenumberoftubefeedsdecreasesuntilthebabyistakingallsuckingfeeds.

It is often difficurt for mothers to be with their baby for alr breast feeds once the frequency

of sucking feeds increases. when she is unava'abre, the conventionar practice is for the

mother's milk to be given by bottle' It is also contmon practice during the early stages of

breast feeding for infants to be complemented or 'topped up' after a breast feed either by

4



bottle or by gavage tube, using expressed breast milk or artificial milk' Dummy use is also

encouraged for all preterm infants

2.g Breast feeding prevalence in preterm infants'

Establishing breast feeds can be difficult for a mother and her preterm baby. Unpublished

data (1990 -Ig94)from the Women's and Children's Hospital (V/CH), Adelaide' showed

that the majority of mothers (7go/o,n:7631966) whose infants were less than 34 weeks

gestational age atbirth chose to express breast milk for their babyl' On discharge home

from the V/CH this had fallen to 45Yo (n:I781396) who were fully breast feeding and 59Yo

(n:2341396) any breast feeding2. Approximat eIy l0o/o of women stopped expressing

before their baby commenced breast feeds, the remainder stopped during the transition

trme

There are few published reports of preterm infants' breast feeding outcomes in Australian

neonatal units. It is difficult to make comparisons between studies due to differences in

reporting of gestation al ageor birth weight; differing groupings of gestational ages;

discharge from the unit or discharge home; partralor exclusive breast feeding' Dawson

and Benson (2001) report a í2o/oexclusive breast feeding rate on discharge from their

neonatal intensive care unit (NICU). They audited 405 infants whose mothers wished to

breast feed during a 12 month period, approximately half were term and half preterm'

Discharge from their unit included infants who were transfened to another hospital (6I%)

and those who were discharged home (39%). The eventual breast feeding outcomes for

those infants transferred to another hospital are not reported'

The proportion of infants breast feeding þartial and exclusive) on discharge home from a

Brisbane NICU for infants less than 15009 has been reported as 54o/o (rr44)' and for

infants less than I 0009, 33o/o, (n:7) (Doherty and sparkm an 1997) ' of 8 1 infants less than

33 weeks gestation who received breast milk in an Adelaide NIcu, 620/owere discharged

home still receiving some breast milk (simmer et al. lggT). In an audit undertaken of all

infants less than 35 weeks admitted to a SydneyNICU during al2monthperiod (n:155),

L3%ohadreceived breast milk (Yip et al. 1996). By time of discharge home this had

dropped to 64o/ohaving some breast milk (45% exclusive and I9o/o partial)'

1 Excludes infants who died (n:103)'

2 Excludes infants transferred to peripheral hospitals before discharge home (n:570)
5



The breast feeding prevalence for term infants, in comparison, is higher' Donath and Amir

(2000) analysed data from the 1995 Australian National Health Survey involving 3'252

children under the age of four years. They showed that 81.8% of infants were discharged

home breast feeding, by three months 62.6%were breast fed (51 'l% exclusively) and by

six months 46.2% (18.6% exclusively)'

These data highlight the difficulty in establishing breast feeding in mothers of preterm

infants. The substantial decrease from those choosing to express milk for their baby to

those who go home breast feeding is of concern'

2.4 Preterm infants abitity to breast feed

In clinical practice breast feeding was commonly thought to be more stressful than bottle

feeding, however this has not been substantiated by research (Meier 1988)' Meier

measured the responses of five preterm infants less than 15009 to bottle and breast feeding'

The infants served as their own controls; 71 feeding sessions were studied (Meier and

Anderson|987;Meierl988).Transcutaneousoxygenlevelsdifferedduringbottleand

breast feeding with a greatetdecline during bottle feeding, which persisted after the feed'

úrfants showed better coordination of sucking, swallowing and breathing during breast

feeding. The mean duration of breast feeds, however, was significantly gteater than bottle

feeds.

Meier conducted a second study, againof preterm infants less than 15009 (Meier et al'

1991). Mean oxygen saturation was consistently higher during breast feeding than bottle

feeding. Further studies have confirmed these results (Bier et al' 1993;Young 1995; Bier

et al. 1997;Chen et al. 2000), to show that when bottle feeding it is more difficult for the

preterm infant to coordinate sucking, swallowing and breathing than when breast feeding'

2.5 Sucking action during breast feeding

The use of real time ultrasound imaging has enabled the breast feeding process in the term

infant to be visualised (Woolridge 1986). A sucking or 'strþping' action occurs in the

following sequence:

o The nipple and much of the areola is drawn into the mouth, the lacteal sinuses being

drawn into the mouth with the breast tissue, filling the oral cavity, the nipple extending
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to the junction of the hard d soft palate. The tongue is cupped around the nipple and

is well forward covering the lower gum'

o The tongue moves in a roller like peristaltic wave from front to back' which squeezes

milkfromthenipple(atthesametimethelowerjawrisesandconstrictsthelactiferous

sinuses.)Thispositivepressureistheprimaryforceinremovingmilk.

o The baby swallows, with the cycle of compression ending at the posterior base of the

tongue.

oDepressionofthebackportionofthetonguecreatesanegativepressurethatdrawsthe

nipple once mofe into the mouth, accompaniedby a lowering of the jaw allowing milk

toflowbackintothelactiferoussinuses(Woolridgel986).

The only study to use other than direct observation to describe preterm infant sucking

behaviour during breast feeding was published in 2001 (Nyqvist et al' 2001)' Twenty-six

infantswereinvestigatedduringbreastfeedingusingelectromyography.Atthetimeofthe

study the infants were at 32j to37.1 postmenstrual weeks (calculated from the number of

weekssincethemother,slastmenstrualperiod).Theseinfantsshowedevidenceofearly

suckingcompetencewithwideindividualvariations'unexplainedbymatutationallevelor

postnatal age. sucking time made up 39o/oof the total time' mouthing |0o/o andpauses

22%.Ahigherdurationofsuckswasfoundinolderinfants,whichmayindicateahigher

level of milk intake'

There have been no published studies using ultrasonogtaphy in the preterm population'

2.6 Sucking action during bottle feeding

Real time ultrasound imaging has been conducted on term and preterm infants bottle

feeding(Bu'Locketal.1990).Thetonguedoesnotextendasfaranteriorlyasitdoesina

breast feeding baby, the bottle teat does not penetrate as deeply as the breast' and recoils in

averticalplane_unlikethebreastwhichismaintainedinamoderatestateofcompression

(Bu'Lock et al. 1990). Bu',Lock et al. (1990) found the tongue action to be otherwise the

same as for a breast fed baby, with a peristartic, wave like action anterio-posteriorly. This

contrasts with Riordan (1998) who describes the tongue action as being piston like' with

the tongue thrust forward against the end of the teat to control the milk flow' Riordan

(1998)alsodescribesthedifferenceinthemouthpositionforbottlefeeding,thelipsbeing
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held closer together than for breast feeding, and pursed to maintain contact with the teat

(Riordan 1998).

In Bu'Lock et al's (1990) study five term, four 35 to 36 weeks gestation and five 33 to 34

weeks gestation infants were scanned during bottle feeding. The term infants were studied

at dayfour postpartum with the reason given that 'normal' feeding takes three to four days

to establish. It would have been useful to study the infants progressively from birth to see

if greater differences were present in the early feedings, and if the observed difference by

day four was one of adjustment to the artificial teat'

The preterm infants were studied from 4 to 19 days after birth. The lower the gestational

maturity, the more poorly coordinated were the tongue movements. Tongue movements

ranged from incomplete or fragmentary peristaltic waves, flickering or writhing

movements to twitching or tremulous movements, to closing off the end of the teat using

the tip or distal portion of the tongue. Term infants s¡mchronise the coordination of

sucking, swallowing and breathing in a ratio of 1:1:1 during feeding' To protect their

airway the more preterm infants alternated periods of apnoea when feeding with periods of

breathing, and by blocking the end of the teat with their tongue. Their success in

protecting the airway in this manner is indicated by the absence of extemal evidence of

feeding difficulties - gaggingor distress. The small number of preterm infants in this

study precludes generalisation. The authors however postulate that these alternate ways of

keeping the airway open during feeding could become habitual, their origin due to adverse

early experiences, for example, breathing difficulties during feeding'

Inoue et al. (1995) suggest that the role of the jaw motion has not been studied sufficiently

As ultrasonography can only view a naffow field, the observations have been focused on

the motion of the tongue only. They suggest the tongue alone is insufficient for milk

ingestion and the jaw plays a significant part. They have used electromyography to show

significant differences between breast and bottle fed infants' masseter muscle activity

during feeding. The amount of masseter muscle work for a breast feeding baby is

significantly more than for bottle feeding'
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2.7 sucking action during dummy use (non nutritive sucking)

Non nutritive sucking refers to sucking without oral fluid intake as occurs when using a

dummy. The pattem of non nutritive sucking differs from nutritive sucking and is

characterised by bursts of rapid sucks followed by pauses and is present as early as 26

weeks gestation in preterm infants (Daniels et al. 1986; Hafstrom and Kjellmer 2000;

Hafstrom and Kjellmer 2001). During nutritive sucking, the sucking bursts are longer than

the sucking pauses, whereas in non nutritive sucking there are longer sucking pauses and a

faster sucking rate (Daniels et al. 1936). Bu'Lock et al. (1gg0) also used urtrasonography

to study infants during a period of non nutritive sucking' Tongue movements were similar

between nutritive and non nutritive sucking and swallowing was rarely observed during

non nutritive sucking.

2.8 Why artificiat feaÚs are thought to inþrtere with breast feeding'

The term nipple confusionhas been used in the literature since the early 1980's (Marmet

and Shell 1gs4) to describe the clinical observation that using an artíficial teat (dummy or

bottle) can interfere with an infant's ability to breast feed' It is a widely used term' one

that is commonly promoted in consumer based literature (Neifert et al' 1995)' However'

there is not an agreedor formal definition for nipple confusion and the existence of the

phenomenon is the subject of debate (Fisher and Inch |996;Hunter 1997)' Its existence is

based on anecdotal observation; the mechanical or physiological basis, incidence and

necessary maternal and infant factors have not been established (Neifert et al' 1995)'

Supporters of the existence of the phenomenon use the term to describe situations where an

infant has an artificial teat, subsequent to which breast feeding difficulty is experienced

(breast feeding may or may not have been successful prior to the artificial teat) fNeifert et

al. 1995). Neifert et al. (1995) have proposed four hlpotheses to explain the mechanism of

nipple confusion:

o That sucking on an artificial teat interferes with the physiologic action of normal breast

feeding, with the infant adjusting to a sucking pattern that compresses and controls the

teat,includingtheadaptationtocontrolvolumeandfluidflow'

o That a baby "imprints" to the first feed; if this is an artificialteat it will make attempts

at breast feeds more difficult'
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The low volume of colostrum associated with breast feeding in the first few days

compared with large volume available from a bottle may accustom the infant to higher

volumes, making breast feeding attempts more diffrcult'

Infants already experiencing difficulty with initial attempts at breast feeding are more

likely to be given bottles, rewarded by the availability of milk and therefore perceive

bottle feeding as easler'

The association of bottle feeding with difficulty in breast feeding is not a recent

observation. In 1g4g Davis referred to the ,welr recognised clinicar observation' (çt556) of

the difficulty in successfully breast feeding a baby that has been started on bottle feeds

(Davis et al. 1948)

2.9 DummY use

2.g.1 Effect on breast feeding in term infants

Several large observational studies have shown a significant relationship between dummy

use and early weaning in term infants (victora et al' 1993;Ford et al' 1994 Barros et al'

lg9:;Righard and Alade 1997;Victora et al' 1997;Aarts et al' 1999; Howard et al' 1999b;

vogel et al. 2001). whether the relationship was causal or not remained unknown' was

dummy use a marker of breast feeding difficulties or of a mother's reduced motivation to

continue breast feeding? In contrast, infants who sucked their thumb rather than a dummy

showed no relationship with duration of breast feeding (Aarts et al' 1999)' victora et al'

(1997) conducted an ethnographic study that suggested that dummy use did not seem to

affect those who felt comfortable about breast feeding but contributed to earlier weaning

among those who were uncomfortable, thus implying that dummy use may be used as a

weaning tool. Aarts et al. (1999) did not find such an association' The mothers in their

study intended to breast feed for greaferthan six months and had breast fed previously for

at least four months, however those who used a dummy had a shorter breast feeding

duration.

Tworandomisedcontrolledtrialshavestudiedtheeffectdummieshaveonbreastfeeding

outcomes in term infants (Kramer et al.200Ia; Howard et al' 2003) with conflicting

results.
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Kramer et al. (2001a) conducted a randomised controlled trial on the effect of dummy use

on early weaning and cry/fuss behaviour. The study was undertaken in a postnatal ward of

a university teaching hospital in Montreal , Canada. Eligibility criteria included the

woman,s stated intention to breast feed for at least three months, the delivery of a healthy

term singleton infant of birth weight gteatet than 25009' Two hundred and eighty one

mother infant pairs were randomised to receive one of two counselling interventions' For

the experimental intervention the mother was asked to avoid dummies when her infant

cried or fussed, instead she was advised to offer the breast first, then to try carrying and

rocking. In the control group all options were discussed with the mother for calming the

infant including breast feeding, carrying, rocking and using a dummy' It is not stated

whether bottles were used in either of the groups' The main outcomes were early weaning

(within the first three months) and duration of crying, fussing and dummy use at four' six

and nine weeks as recorded in twenty four hour infant behaviour logs'

Based on current literature, they calculated that a sample size of 140 in each group would

detect a reduction in dummy use from 60%oto 40% which would reduce the risk of

weaning before the age of three months from 40o/o to 35Yo at Pl0'05 with 90% power'

women were stratified by parity and previous breast feeding experience' The allocation

was contained in an opaque envelope, which was opened by a research nurse after consent

was obtained. Mothers v/ere asked to complete behaviour diaries on three consecutive

days when their infants \¡r'ere four, six and nine weeks of age' Mothers were interviewed at

three months by a research assistant blinded to intervention group'

Two hundred and fifty-eight mothers completed the study (127 expenmental' 131 control)'

An intention to heat analysis was undertaken on those who completed the study' The

intervention signihcantly changed dummy use: 38.6% of mothers in the experimental

group did not use a dummy compared with 16.0% in the control group, RR 2'4' 95% cI I'5

to 3.8. Daily use of a dummy was also reduced in the experimental group (40'8% versus

55.70/o,RR 0.7, 95% cI0.6 to 0.95). The mean number of dummy insertions pet day at

four,sixandnineweeksofagewasalsosignificantlyreduced.

There was no difference in weaning by three months of age between the experimental

!s.g%)andthecontrolgroup(18.3%),RR1.0,95%CI0.6to1.7.There\¡¿asno

difference in the cry/fuss behaviour of infants in either group at four' six and nine weeks'
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The researchers stated a priori that they would examine differences in results from analyses

based on randomised allocation or actual use of dummies to assess the bias occurring with

an observational versus experimental design. The observational analysis showed very

different results. For exposure based on whether the infant had ever used a dummy

(irrespective of study allocation) 21.3%had weaned compared with l l. Yowho had never

used a dummy (RR 1.9, 95%CIl.1 to 1.3). The authors suggest that this combination of

findings show that dummy use is a marker of breast feeding difficulties or reduced

motivation to breast feed rather than the true cause of early weaning' They also detected

no beneficial effects of dummy use on infant crying or fussing.

This was the first published randomised controlled trial of the effect of dummy use on

breast feeding. Although dummy use was significantly reduced in the experimental group,

a substantial proportion(ú.a%) still used a dummy compared to 84Yo in the control goup'

The authors did not explore the characteristics of the mothers who did not comply with

their randomised allocation, there may have been a systematic difference in these women'

In addition alarger sample size may have been able to detect a small increased risk of early

weaning. Their data on dummy use r¡r'ere based on maternal self report, however that has

been the basis for all the observational studies. There was the possibility for selection bias

with the research nurse selecting the allocation assignment. Despite the methodological

limitations the study provided strong evidence to suggest that dummy use may be a

predictor but not a cause of early weaning.

Howard et al. (2003) conducted a randomised controlled trial to evaluate the effects of

dummy use and in-hospital cup feeding and bottle feeding on breast feeding in term

infants. The study was undertaken in a University affrliated community hospital in the

United States of America. Eligibility criteria included women who intended to breast feed,

had uncomplicated singleton pregnancies and either wanted their infant to use a dummy or

were undecided. Seven hundred women were randomised to one of four interventions:

bottle/early dummy, bottle/late dummy, cup/early dummy, c;rtpllate dummy' Supplemental

feeds were only given if needed and according to randomised allocation, cup or bottle'

The early dummy group were instructed to use the dummywithin two - five days, the late

dummy group were instructed to avoid using a dummy until the infant's fifth week.

Based on their hospital's breast feeding rates, the researcher's calculated that a sample size

of 700 would detect al}Yodifference in breast feeding cessation at four weeks posþartum
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with P:0.05 and 90% power. The allocation was contained in an opaque envelope'

Telephoneinterviewswereconductedat2,5,I0,|6,24,38and52weeksbyaresearcher

blinded to group assignment. The study investigators' research assistants and nurses

conducting the interviews were blinded to group assignment' Data on breast feeding

duration were obtained for 686 (98%) and an intention to treat analysis undertaken'

At four weeks postparhrm, infants randomised to early dummy (introduced at2 - 5 days)

compared to late dummy (yet to be introduced) showed a significantly reduced prevalence

of exclusive breast feeding (oR 1.5, 95% crl.0 to 2.0, P:0.03) but did not demonstrate a

significant effect on full breast feeding of any (exclusive' full and partial) breast feeding'

Early dummy introduction also significantly reduced the duration of any breast feeding'

Themediannumberofdaysforearlyintroductionofadummywasl40(95%u|20-I57)

and late introduction of dummy was 163 days, (95% CI 140.180), (adjusted hazardratio

(HR) 1.20, 95%CIl'02 to 1'42' P:0'03)'

Thisstudyprovidesstrongevidencethatearlyintroductionofadummycanhavea

detrimentaleffectonbreastfeedinginterminfants'

Resultsforthecupandbottleinterventionarereportedinsection2'I0.2.

2.g.2 Use of dummies with preterm infants

The use of dummies in Neonatal and Special Care Units is standard practice' certainly in

developed countries. The rationale for their use is that non nutritive sucking helps the

development of sucking behaviour, improves digestion and provides comfort and pain

relief.

2.g.2.1 Gastro-intestinal effect

Non-nutritive sucking was assessed in relation to tube feeds (before' during or after tube

feeding) in ten randomised or quasi randomised trials (Measel and Anderson 1979;Field et

al.I9'2;Bernbaum et al. 1983; Szabo et al' 1985; De curtis et al' 1986; Widstrom et al'

1988; Ernst et al. 1989; Sehgal et al. 1990; Kanarek and ShulmanI992;Mattes et al.

1996).Thesestudiesaimedtoidentifytheeffectofnonnutritivesuckingonnutritional

function and feeding performance by bottle' they were not designed to assess the effect on

breast feeding. 13



Increased weight gain was reported in two trials (Bernbaum et al' 1983; Field and Goldson

1984) but nutrient intake may not have been equal in the groups' In the two trials that

controlled for nutrient intake (Ernst et al. 1989; Mattes et al' 1996) no difference in weight

gain was found. on meta-analysis there was an overall non significant effect on weight

gain (Pinelli and Symington 2003). Based on the current evidence there is no clear benefit

of dummy use on weight gain'

A decrease in the number of days to the first oral (bottle) feed (Measel and Anderson 1979;

Field et al.1982)has been reported. Dummy use was also found to reduce the number of

days in transition from gavage to fulloral (bottle) feeds (Measel and Anderson 1979; Field

, et al. I982;Bernbaum et al. 1983; Sehgal et al. 1990)' The studies of Measel and

Anderson (lglg),Field et al. (1982) and Bernbaum et al' (1983) examined the impact of

dummyuseduringtubefeedsonly'Dummieswereallowedforbothexperimentaland

control groups outside tube feeding times in three of the studies (Measel and Anderson

I9l9;Field et al.1982;Sehgal et al. 1990) and not allowed in the remaining study

(Bernbaum et al. 1983). More recently, Mattes et al. (1996) compared the effect of

sweetened dummies, latex dummies and maternal heartbeatsounds administered during

tube feeds on growth and sucking in preterm infants' They did not report if dummies were

used outside tube feeds. They showed no difference in the ages at which the first and total

oral (bottle) feeds occurred'

Dummy use, therefo Íe)may shorten the time to full oral feedings' It is diffrcult to interpret

these data with regard to breast feeding' A shorter time to bottle feeds cannot be

extrapolated to mean successful breast feeding'

Duration of hospital stay was found to be reduced by approximately six days in the three

trials in which this was measured (Measel and AndersonlgTg; Field et al.1982; Bernbaum

et al. 1983). Meta-analysis showed a signifrcant reduction in hospital stay (weighted mean

difference (wMD) -7 .l days,95% CI -12.6 to -1.7) (Pinelli and symington 2003)'

Gastric emptying (szabo et al. 1985), gastric residual volume (widstrom et al' 1988) and

gastrointestinal transit time (Bernbaum et al. 1983; De curtis et al' 1986; Ernst et al' 1989)

were unaffected by non nutritive sucking'
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The effect of dummy use on specific hormones in tube fed infants has been studied

(widstrom et al. 1988; Kanarek and shulman|gg2). Kanarek and schulman(L99z) found

that dummy use did not alter blood concentrations of motilin, gastrin, insulin or insulin-

likegrowthfactor-l.Widstrometal.(1988)showedadecreasedlevelofsomatostatin

withdummyuse,themechanismandimportanceofthisareunclear'

2.9.2.2 Effect of dummies on the behaviourat state of preterm infants

Theeffectofdummiesonbehaviouralstateduringtubefeedsisequivocal.Fieldetal.

(1982) found no effect on behavioural state with dummy sucking during tube feeds'

DiPietro et al. (1994) in contrast, reported that preterm infants showed less behavioural

distress, spent less time in fussy and active awake states and retumed to sleep faster with

dummy sucking.

Dummies have a positive effect on behavioural state prior to, and following' bottle feeds

(Gilletal.1988;Gilletal.l992;Mccain1992;Pickleretal'I993;McCainl995;Pickler

et al. 1996;Yu and chen 1999). when using a dummy, infants experienced fewer restless

states and more active awake states before feeding, in addition they settled more quickly

after the feed than those who did not use a dummy' It is thought that an infant in an alert

state is in a more optimal state for feeding than if they were sleeping or distressed (Pickler

et al. 1996). 
'When feeding was assessed using the complex feeding scale' Pickler et al'

(1993) showed higher feeding performance with dummy use for five minutes pre-feed' In

alaterstudy there were no differences in feeding performance with or with out dummy use

(Pickler et al' 1996)'

2.9.2.3 Pain relief

At the time this research was designed the evidence was not conclusive on the role of

dummiesinprovidingpainreliefduringproceduressuchasheelprickbloodsamplingand

venepuncture. Field and Goldson (19Sa) randomly assigned healthy term infants (n:48)'

preterm infants receiving minimal care (n:48) and preterm infants receiving intensive care

(n=as) to receive non nutritive sucking during, and for two minutes following' heel prick

blood sampling. They found that the treated infants spent significantly less time fussing

and crying for the two minutes following the procedure but there \¡/as no effect on the

cardiovascular response to pain. In a similar study undertaken in term infants' use of a
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dummy produced a significant reduction in behavioural distress but there was no reduction

in adrenocortical response (Gunnar et al' 1988)'

In a quasi-random study, Campos (19S9) compared the use of swaddling and dummies in

two week old term infants undergoing heel prick blood sampling. The intervention period

was for three minutes and infants were observed for a further three minute period post

intervention. Both swaddling and dummies soothed the infants; heart rate and crying

declined more rapidly in those who had a dummy but crying was more likely to resume

when the dummy was removed than when swaddling ceased' Campos (1994)latet

compared the effect of rocking (held by the researcher and rocked in a rocking chair),

dummy or routine care (no intervention) on the behavioural state of term infants

undergoing heel prick blood sampling. Both dummies and rocking reduced crying with

dummies predominantly producing sleep states and rocking quiet alert states'

It had been suggested that the use of dummies for preterm infants during painful

procedures may create an association between non nutritive sucking and pain' which could

interfere with the infant's future feeding ability (VandenBerglgg}; D'Apolito 1993)'

The effect of swaddling on behavioural recovery in preterm infants was investigated by

Frearon et aI. (1997). They conducted a randomised crossover study of 15 preterm infants

assigned to swaddling post heel prick blood sampling, routine care post heel prick blood

sampling or no blood sampling and routine care. Infants less than 31 weeks gestation

showed an immediate return to behavioural patterns similar to those during the no blood

sample condition, regardless of treatment condition, possibly due to an inability to sustain

negative behavioural states over a longer period because of immaturity' Infants 31 weeks

or older showed prolonged behavioural disturbance after heel prick blood sampling, this

was significantly reduced by swaddling'

Advances in knowledge regarding dummy use and pain or distress in infants have

occurred. sucrose has been investigated as a non-pharmacological intervention for relief

of procedural pain in newborn infants and a cochrane systematic review of 17 randomised

controlled trials of this topic has been undertaken (Stevens et al' 2001)' Various delivery

methods were used to give the sucrose: syringe, dropper and dummy' Four of the

randomised controlled trials included use of a dummy in the intervention. Carbajal et al'

(lggg) found that use of a dummy with or without sucrose was mofe effective than sucrose
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alone (as administered by a syringe) in relieving behavioural distress associated with a

painful procedure (venepuncture). However Gibbins et al' (2002) and Blass and v/att

(1999) found that when sucrose was given with a dummy this was more effective than

dummy alone. Whether sucrose alone provides a greater reduction in behavioural

manifestation of distress or pain than a dummy (Blass and Watt 1999) or no difference in

effect (in stevens et al. 2001), is yet to be determined' stevens et al' (1999) found a non

significant trend towards a more beneficial effect of dummy use with sucrose than with

dummy alone. Both these interventions were more beneficial than prone positioning or

control

2.g.2.4 Effect on breast feeding

In some developing countries dummies and bottles are not used at all for preterm infants as

they are thought to interfere with establishing breast feeding (Narayanan 1990; Narayanan

et al. 1991). The effect that the use of dummies may have on breast feeding success has

not been evaluated in preterm infants'

2.10 Current interttentions to support the transition to breast feeds

2.10.1 Feeding Tube onlY'

There have been two reports of using a'no bottre' protocol with infants fed by gavage tube

when the mother was not able to be present or when a top-up was required after a breast

feed. The stated reason for implementing such a protocol was to avoid nipple or sucking

confusion (Stine 1990; Gamble 1993). Stine (1990) conducted an audit of breast feeding

prevalence over a 16 week period after implementation of a 'no bottle' protocol' Of 58

infants admitted during that time, zz (3g%)intended to breast feed and 36 (62%) to bottle

feed;thenumberofmotherswhocommencedexpressingisnotstated'ondischargehome

16infantswerepartiallyandllexclusivelybreastfeeding.Thelengthofhospitalisation

during a six week period, between those breast feeding (all using the no bottle protocol)

and those fully bottle feeding, was identical, indicating that the absence of bottles did not

delay the time taken to reach all sucking feeds' Neither of these authors has reported'

however, whether a 'no bottle' policy made any difference to breast feeding prevalence

(Stine 1990; Gamble 1993)'
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Using a no bottle protocol was found to be problematic for infants who were not satisfied

with tube feeds and were unsettled after being deprived of a suckingloral experience,

(Jones 1994;Lang1994). Jones'experience (lgg4) also suggests that infants' deprivation

of regular suck-swallow experience led to a delay in establishing breast feeding'

During the time the research for this thesis was being conducted a randomised controlled

trial was published, based on the no bottle protocol reported by stine (1990)' Bottle

supplementation of breast feeds was compared with nasogastric tube supplementation in a

randomised controrled triar involving 99 infants (Kriethermes et al. 1999). The study was

undertaken in the United States of America in a private regional perinatal centre with a 40

bed Level III Intensive Care Unit. Eligibility criteria included the mother's decision to

breast feed, birth weight between 1000 and 25009, and age less than one week' Mother

infant pairs were randomised to receive feeds by bottre or indwe[ing nasogastric tube for

times when the mother was not available for a breast feed or if a supplement was required

after abreast feed. Dummies were used for both arms' Outcome measures assessed were

prevalence of breast feeding (partial and exclusive) at discharge from the intensive care

nursery and at three days, three months and six months after discharge home'

Ninety-nine infants were enrolled in the study, 52 ínthebottle group and 47 in the tube

group. A sample size calculation was not reported' Random numbers were used to assign

interventions, which were then mixed and drawn in random Sequence after enrolment in

the study. Allocation concealment was achieved by the use of sealed envelopes' It is not

stated who implemented the randomisation. In the absence of clear reporting it is possible

that selection bias could have occurred. It is not reported if those assessing the outcomes

were blinded to group assignment. There is no indication of the number eligible for

enrolment in the study, or the number who refused participation.

An intention to treat analysis was not undertaken. In total six were excluded from the

bottle group and nine from the tube, leaving analysis on46 in the bottle group and 38 in

the tube group. The small number excluded from the analysis is unlikely to have affected

the results significantly. The reasons for exclusion included non compliance (bottle group

rt--Z; fibegroup n:3), neonatal complications, transfer to another institution and maternal

complications.
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There were differences in the baseline demographics between the groups' which were

controlled for in the analysis. The tube group had more mothers who were older' had

breast fed before and were wage eamers; these are potentiar confounders for breast feeding

Success.Thegestationalageatbirthoftheinfantswas26to35weeks.

The results from this study showed that on discharge home from hospital, infants who were

tube fed in the transition to breast feeds were 4'5 times more likely to be breast feeding

(oR 4.5, 95% CI1.4 to 15, P:0.0001)' This included those who were partially and full

breast feeding. The odds ratio of going home fully breast feeding in the tube group was

g.4(gs%CI3.1to28'4).Thepositiveeffectspersistedforalltimeperiods(confidence

intervals were not reported). At three days post discharge the odds ratio for any breast

feeding was 5.0 and for fully breast feeding 6'4' Atthree months' those who were tube fed

were 4.3 times more likely to have any breast feeding, and 3'8 times more likely to be fully

breastfeeding'Theratewasnotcalculatedforsixmonths.Toassessthelengthofbreast

feeding by group assigned, a multiple linear regression was done; on controlling for

delivery type, the tube group breast fed an estimated aveÍage or7 '5 weeks longer than the

bottlegroups.Thiscalculationdoesnottakeintoconsiderationthosewhobreastfedfor

longer than six months so should be interpreted with caution'

No adverse effects were reported for the longer period of nasogastric tube use' The tube

goup had the tube in situ for an average of seven days more than the bottle group' There

wasnodifferenceinthedurionofhospitalisation,orweightatdischargebetweenthetwo

groups

The bottle group included eight pairs of twins and tube group had five pairs; one twin in

each pair was selected at random and excluded in the analysis and the effect remained'

although point estimates and confidence intervals were not reported' Cup feeding \ilas

used in this study only during the 'rooming-in' period prior to discharge when the

nasogastric tube had been removed and a supplementary feed'was necessary based on

weightloss.Noreportwasmadeofthenumberoftimesthiswasneeded.

Theinterventionhadasignificanteffect,howevertheconfidenceintervalsareverywide.

A larger sample size would be able to determine a mofe precise measure of effect for the

intervention.Thestudywasmethodologicallyweakenedbythesmallsamplesize,lackof

intentiontotreatanalysisandpossibilityofselectionbias'Theeffectthiswouldhaveon
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the outcome, however, is likely to be small. Despite the methodological weaknesses, this

study adds considerable weight to the hypothesis that bottle teats interfere with breast

feeding success in preterm infants.

2.10.2 Cup feeding

Experience in the developing world, European and American neonatal units shows that cup

feeding provides an alternative to bottle feeding for preterm infants who are unable to

complete a breast feed or whose mothers are unable to be present for a breast feed

(Armstrong 1981;Muhudhia and Musoke 1989; Musoke 1990; Jones l994;Langet al.

1994;BFHI News 1999; Gupta et aI.1999). Cup feeding is recommended as a feeding

method for sick and low birth weight infants by the World Health Organisation and

TINICEF (Langet al.1994). It has been suggested to be a useful alternative method in

providing suck-swallow-breathing practice (Jones l994;Lang et al. 1994). It was

described and recommended as a method of feeding preterm infants as early as 1948

(Freeden 1948).

The technique for cup feeding a preterm baby has been described by Lang (Lang 1994)

who introduced this method of feeding to the Exeter (UK) neonatal unit in 1989' Any cup

can be used, most often a medicine cup. The baby is wrapped securely and supported in an

upright sitting position. A cup, that is at least half full, is tipped so the milk is just

touching the baby's lips; milk should not be poured into the baby's mouth. The rim of the

cup is directed towards the upper lips and gums and the cup is left in this position during

the feed. preterm infants tend to 'lap' the milk when first commencing cup feeds, as they

mature a sipping action develops (Lartg1994 Lang et al' 1994)

It is unknown why cup feedin gmay benefit breast feeding outcomes. For effective breast

feeding the tongue needs to be extended over the bottom lip, this is essential for efficient

stripping of the milk ducts (Woolridge 1986). Lang postulates that the tongue action

required for cup feeding may promote the correct position of the tongue for breast feeding

(Lang et al. 1994).

The potential benefits of cup feeding include: avoidance of any real or theoretical

possibility of sucking confusion, the infant can pace their own intake of milk, and the use

of lingual lipases for breakdown of dietary triglycerides (Lang et aI. 1994). These reports
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on cup feeding, while promoting avoidance of bottle teats, have not discussed the use of

dummies in establishing breast feeds'

Clinical experience has found cup feeding to be safe, simple, practical and inexpensive

(Armstrong 19ï7;Muhudhia and Musoke 1989; Musoke 1990; Jones l994;Lang et al'

1994;Gupta et al. 1999). The physiological effects of breast and cup feeding were

compared in a pilot study of 20 preterm infants born betwe en 28 and 31 weeks gestation

(Freer lggg). At the time the infants were studied they were between 31 and 35 weeks

postmenstru al age,some infants were studied on more than one occasion. sixty-four feeds

were analysed (32 breast and32cup) on the following parameters: length of feed; burst

length (run of sucks/laps with an interval of less than 1.5 seconds); pause length (interval >

1.5 seconds between sucks/laps); frequency of sucks/laps, swallows and breaths per feed;

heart rate and oxYgen saturation'

Congruent with earlier work comparing bottle and breast feeding (Meier and Anderson

1987;Meier 1988; Bier et al.1993;Young 1995;Bier et al.1997; Chen et al' 2000)' Freer

(1999) found differences in effect on the preterm infant between cup and breast feeding'

Sucking during breast feeding was found to be more consistent and rhythmic than

lapping/sipping during cup feeding. The breathing rate was decreased during

sucking/lapping bursts in cup feeding with no difference in breathing rates during the

pauses. There were longer pauses between sucking/lapping bursts associated with cup

feeding, the authors suggesting the possibility of cup feeding requiring a gteatt respiratory

recovefy time. Swallow frequency was similar for both methods' There was a small'

clinically non significant difference in oxygen saturation levels between the two feeding

t1pes, with breast feeding resulting in a slightly higher level (96"/o) than cup feeding

(94%). With cup feeding there was a greater degree of variability in relation to the mean

than with breast feeding indicating that amore stable oxygen saturation was maintained

during breast feeding. There \ilas a clinically insignificant difference in the mean heart rate

between the two methods, 159 beats/minutes to 155 beats/minute. on further examination

of individual feeding records the heart rate was found to be more stable during breast than

cup feeding. The authors speculate that the feeding position may account for the

differences in breathin grate,that is the upright position for cup feeding offers little chest

support compared to the horizontal side-lying position for breast feeding'
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Freer,s (1999) work adds to the evidence that breast feeding is the most physiologically

stable mode of oral feeding for preterm infants. The clinical significance of the

physiological differences found between breast and cup feeding was minimal' except to

highlight that infants need to be carefully observed during cup feeding and that breast

feeding is the optimal method of sucking feed'

A comparison of the effects of cup and bottle feeding has been undertaken in preterm and

term infants (Howard et aI. 1999a; Malhotra et al. r999;Marinelli et al. 2001). Marinelli et

al. (2001) conducted a randomised crossover study of 56 infants less than or equal to 34

weeks gestation at birth, whose mothers intended to breast feed. The order of the first two

non breast feeds, at post menstrual age greatet than or equal to 34 weeks' was randomised

to either one cup feed or one bottle feed, with a minimum of one gavage feed between'

Average heart rate and respiratory rate increased in both methods, but was significantly

higher during bottle feeding. Mean oxygen saturation was lower for bottle feeds

(94.5%+5.3) than cup feeds (g6.5%t2.6P:0.02). Although statistically significant this

difference is not clinically significant, however the lower margin of the range for bottle

feeding was T4. Yocompared to 90o/o during a cup feed which is of clinical importance'

There was a significantly higher proportion of oxygen desaturations (less than 90o/o) during

bottle feeds than during cup feeds is also of clinical importance

There were no differences in episodes of choking, spilling, apnoea or bradycardia between

the two methods. of interest was the high percentage of choking episodes with both

methods (4}%bottle feeds, 43o/o cup feeds). volumes taken were significantly less with

cup feeds (27 .2 mlsbottle, 20.9 mls cup, P:0.001) and it took longer to cup feed an infant

than to bottle feed (20.1+5.9 minutes cup, 16.1+5.5 minutes bottle, P:0'002)'

Similar results were found in a comparison of cup and bottle feeding in the term infant

(Howard et al.l999a). In this work the amount of milk ingested and the length of feeding

time was compared between cup and bottle feeds and effects on infant stability were

compared for infants' cup, bottle and breast feeding. Ninety-eight healthy term infants

(day one to three) whose mothers did not wish to breast feed were randomised to receive

either cup (n:51) or bottle feeds (n:47). Twenty five breast feeding term infants were

used as a non randomised comparison. In contrast to preterm infants (Marinelli et al'

2001), the mean time taken to cup (5.3 t 2.1 minutes) or bottle feed (5.9 t 1'9 minutes) did

not differ significantly. Breast feeding took longer (9.6 t 3'5 minutes; P< 0'05) (Howard

22



et al. 1999a). The volume of feed ingested did not differ significantly between cup and

bottle. Heart rate, respiratory rate and oxygen saturation also did not differ signifrcantly

between the two groups. when compared with the breast fed infants, cup and bottle fed

infants had significantly increased overall heart rate (P<0.001), respiratory rate (P:0'03)

and decreased oxygen saturation (P:0'05)'

Malhotra et al. (1999) conducted a crossover study of the use of bottle' cup and paladai'

The paladai is a traditional feeding device used in some South Indian communities' It is

shaped like a small cup (30 ml capacity) with an open spout on one side to gently pour the

milk into the infant's mouth. 100 infants were enrolled in the study (66 term' 20 growth

retarded and Ilpreterm). All three methods were tried on each baby; outcomes assessed

were volume taken, duration of feed and degree of spilling. In contrast to Marinelli's

(2001) findings, the preterm infants ingested the most milk with the paladai, then cup and

the least by bottle. They also took the least time to feed with the paladaí, then cup and the

slowest feeds were by bottle. spilling was greatest with the cup and least with the bottle'

Dowling et aL (2002) published a case-series of eighteen cup feeding sessions in eight

preterm infants (mean gestational age atbirth 30.6 weeks)' oxygen saturation remained

90o/o or greaterduring cup feeding. The mean duration of feeds was 15.6 minutes (sD 3'9)

but the volume of intake was low (mean 4.6 mls, SD 2'2ml,raîge 1'5 to S)' h two thirds

of the feeding sessions the infants spilled milk on to the bib, which amounted to 39o/o of the

volume that had been removed from the cup. The authors conclude that although infants

remain physiologically stable cup feeding is of 'questionable efficacy and fficiency' (çt 73)

due to the considerable amount of spillage (Dowling et al' 2002)'

The above studies confirm reports of clinical experience that cup feeding is as safe' if not

safer, than bottle feeding in preterm and term infants'

Data from the Exeter neonatal unit (Lang etaI.1994) showing historical compansons

between preterm infants who have been supplemented with cup feeds and those who had

bottles, suggest a significant increase in the prevalence of exclusive breast feeding for the

cup fed babies on discharge home (81% compared with 63%)'. The only known major

difference between the two groups was in the method of feeding, which suggests that cup

feeding can contribute to the establishment of successful breast feeding' However there

may well be unknown differences between these comparative groups who self selected
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their method of infant feeding, or changes in staff practices, that could account for the

differences observed.

Five randomised controlled trials of cup feeding were published during the period of this

research, two with preterm infants (Mosley et al.2001; Rocha et aL.2002), and three in

term infants (Schubiger et al. 1997;Kramer et al. 2001b; Howard et al. 2003).

Mosley et al. (2001) conducted a small pilot study of bottle compared with cup for

supplementary feeding of preterm infants (32to 37 weeks gestation) whose mothers

intended to breast feed. Sixteen infants \ryere recruited and fourteen analysed; eight

received supplementary feeds by bottle and six by cup. Six out of the eight bottle fed

infants were exclusively breast fed on discharge compared with four of the six cup fed

infants. This sampl e size is too small to draw any conclusions on the effect supplementary

cup or bottle feeds may have on breast feeding outcomes, the authors however have shown

that arandomised controlled trial is feasible (Mosley et al. 2001).

Rocha et al. (2002) conducted a randomised controlled trial in the preterm infant

population with the objective of examining the impact cup feeding has on subsequent

breast feeding. The study was conducted in aBrazilíanNeonatal Intensive Care Unit'

Eligibility criteria included clinically stable singleton infants, not requiring intensive care

or parenteral nutrition and born between 32 and36 weeks gestation with weight less than

1700 grams and mother intending to breast feed. The outcomes assessed were breast

feeding prevalence on discharge home andatthree month follow-up, weight gain and

oxygen saturation during feeding. A power calculation was not reported. Infants were fed

via an orogastric tube until reaching 1600 grams; breast feeding was then encouraged.

Infants were cup fed (experimental group) or bottle fed (control group) when breast

feeding could not occur or when supplementation was required aftet abreast feed. Infants

in the cup feeding groìtp were not offered a dummy; non nutritive sucking was provided by

offering the little finger.

The infants were stratified according to weight categories: 5009 to 9999,10009 to 14999

and 15009 to 16999. Randomisation occurred by the drawing of lots. It is not stated who

recruited participants or who assigned the participants to the groups. It is not reported if

the outcome assessors were blinded to treatment assignment. The number eligible, number

refused and number ineligible were not reported. Thirty seven infants were randomised to

the bottle feeding group and 46 to the cup feeding goup. An intention to treat analysis
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was not performed. Three infants were excluded from analysis in the bottle feeding grouP,

two because of the infants'medical condition (gastro oesophageal reflux, severe

bronchopulmonary dysplasia) and a third infant whose mother was using cocaine. Two

infants were excluded from the cup groüp, one for non compliance and one due to

complications of bronchopulmonary dysplasia. Analysis was done on 34 in the bottle

group and 44 in the cup group.

Infants exclusively or partially breast fed directly at the breast were defined as breast

feeding. There were small absolute differences in the proportion of infants breast feeding

on discharge home (bottle rr27 ,79o/o, cup rr-36,82%). at the first outpatient visit at 5 to

15 days post discharge (bottle n:l5, 560/o, cup n:l9, 57o/o) and at three months post

discharge (bottle n:5,\So/o,cup n:l3, 30%). Confidence intervals were not reported. The

study was underpowered; a sample size of 48 in each arm would have been able to detect a

ZIyo increase in breast feeding hom79o/o to 100% at discharge home. 134 in each arm

was needed to confidently determine if the difference found at three months post discharge

was significant.

Schubiger et al. (1997) conducted a randomised controlled trial in the term infant

population with the objective of examining the need for adherence to steps six and nine of

the UNICEF/WHO 'Baby Friendly Hospital hritiative' (BFHI). The BFHI consists of 10

steps aimed at providing the best environment for supporting women choosing to breast

feed (wHO/LINICEF lgSg). Step six states: 'Give newborn infants no food or drink other

than breast milk' and Step 9: 'Give no artificial teats or pacifiers to breast feeding infants''

Although the results of this study cannot be generalised to preterm infants' transition to

breast feeds, it is important to consider, as it was the first randomised controlled trial to

study the use of artificial teats in breast feeding.

This multicentred trial involving602 infants was conducted in ten Swiss maternity units

where it is accepted practice to offer newborn infants fluid supplements (I0% Dextrose) by

bottle after breast feeding and offer dummies to all infants without restriction. Eligibility

criteria included gestation greater Than37 weeks, birth weight 2750gto 42009, mothers'

intention to stay in the hospital for five days and the mothers planned to breast feed for

greater than or equal to three months. The hospitals that participated also had an

established breast feeding program including early initiation of breast feeding, lactation

consultants, rooming-in and restricted use of formula supplements. The study had95'/o
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power to detect a l}o/rdifference in breast feeding outcomes at two months of age based

on a two month breast feeding tate of 90o/o' The outcomes assessed were breast feeding

prevalence at five days, two months, four months and six months'

The intervention assessed was termed the UNICEF group' Supplements rüere given by cup

orspoonifmedicallyindicated(infantsagitated,orscreamingaftetbreastfeeding'blood

Sugar level <2mmoVl, no urine output over a four hour period)' Bottles' teats and dummies

werenotallowed.Thecontrolgroupcontinuedtheirstandardpractice,supplementswere

offered by bottle after breast feeds and dummies were offered to all infants' In both

groups, the supplement offered during the first few days was a 10% dextrin-maltose

solution.Ilrfantformulawasonlyusedfromdayfourtofiveiftheinfanthadlostgreater

thanSo/oof their birth weight and if there was evidence of insufficient lactogenesis'

No details of the randomisation process are reported, that is, sequence generation'

allocation concealment or implementation' It is not reported if the outcome assessors were

blinded to treatment assignment. The number eligible, number refused and number

ineligible are also not reporte d. zglinfants were randomised to the UNICEF group and

308 to standard care.

Of particular interest in this study was the high rate of non compliance' In the LTNICEF

group ll4 (3g%)did not comply with the treatment protocol: 2S (95%) requested to use a

bottle or found cup or spoon feeding too difficult, and 70 (24%) wanted to use a dummy'

Analysis was not done on intention to treat; those who did not comply were excluded

leaving 180 from the uNICEF group and29l from the standard group' No significant

differences in breast feeding outcomes at any of the time periods were reported: (IINICEF

versus standard) day 5: \X}%versus 99o/o; tvtomonths 88o/o versus 88%; four months:

75Yo versus |lo/o;six months 570lo versus 55%' when the 70 infants in the TINICEF group

whohadadummywereincludedintheanalysis,thebreastfeedingprevalenceshowed

little difference: two months, 87.j%;four months,T4o/o; six monthsl. 58'9o/o'

This study does not support the theory or nipple confusion in term infants with both

intervention and treatment groups having a very high prevalence of breast feeding' It also

highlights difficulties that can be encountered when trialing a new therapy in an area with

entrenched beliefs and practices. The authors postulated that apossible contributor to the

high drop out rate was that women in the same room or ward had been randomised to

differing methods.
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A further randomised controlled trial has been conducted with term infants with the

experimental intervention modelled on the BFHI (Kramer et al. 2001b). The objective of

this study was to assess the effects of breast feeding promotion on breast feeding duration

and exclusivity and gastrointestinal and respiratory infection and atopic eczema among

infants. This cluster randomised controlled trial conducted in the Republic of Belarus.

Staff in the hospitals randomised to the experimental intervention received training in

BFHI lactation management and policies and procedures were changed to be consistent

with the BFHI. This would include adherence to Step Nine: 'Give no artificial teats or

pacifiers to breast feeding infants''

Thirty-two hospitals participated, 16 randomised to the experimental intervention and 15 to

standard care. The number of mother-infant pairs enrolled was 17,046 with 16,491

(96.7%) completing the 12 month follow-up. Eligibitity criteria included the mother's

stated intention to breast feed, and a term healtþ singleton infant. Breast feeding duration

was assessed at three, six, nine and twelve months of age. \ /HO definitions of breast

feeding were used.

They estimated that the BFHI intervention would reduce breast feeding discontinuation by

three months from 50o/o to 35%. A sample size of 500 mothers and infants enrolled at each

hospital, and using 15 pairs of study sites (15,000 mother-infant pairs) would provide

greater than 80o/o porwer to detect such a difference at a two sided alpha level of 0.05 '

An intention to treat analysis was used for all outcomes. Infants from the intervention sites

\Mere more likely than control infants to be breast fed to any degree at three months (72.7%

versus 60%; adjusted OR for having been wean ed 0.52;95% CI0.40 to 0.69), at six

months (49.5%versus 36.2%; OR for having been weaned}.52;95% CI0.39 to 0.7I), aI'

nine months (36.I% versus 24.4%; OR for having been weaned 0'51;95% CI0'36 to

0.73), and at 12 months of age (19.7% versus ll.4%; OR for having been weaned0.47;

95%CI0.32to0.69). Theinterventiongroupweresignificantlymorelikelytobe

exclusively breast fed at three months (43.3% versus 6.4%; P<0.001) and at six months

(7.9% versus 0.6%; P:0.01) (Kramer et al. 2001b).

The intervention, modelled on the BFHI, significantly increased the duration and

exclusivity of breast feeding in the first year of life. The authors have not stated whether

the use of artificial teats was standard practice and as such whether it formed part of the

standard care for the control group. They have stated that the hospital practices in Belarus

27



resembled practices of North America and Western Europe 20 to 30 years ago (Kramer et

al. 2000; Kramer et al. 2001b). Use of formula feeds and dummies wers promoted at that

time. If the use of artificial teats was part of standard care, the extent this changed with the

intervention is not reported. Although the 'package' of the BFHI ten steps increased breast

feeding prevalence; the effect of the individual components has not been assessed'

Howard et al,s (2003) studyhas been described in section z'gJ. A randomised controlled

trial was conducted to evaluate the effects of dummy use and in-hospital cup feeding and

bottle feeding on breast feeding in term infants' Seven hundred women were randomised

to one of four interventions: bottle/early dummy, bottleilate dummy, cup/early dummy'

cup/late dummy. supplemental feeds were only given if needed and according to

randomised allocation, cup or bottle'

Supplementing breast feeds in hospital reduced breast feeding duration, however it did not

make any difference whether the supplemental feeds were given by cup or bottle' In an

analysis by number of supplementary feeds, when three or less were glven there was no

significant effect on breast feeding duration, when greater than three were given' cup

feeding significantly improved excrusive and ful breast feeding duration but not any breast

feeding. Infants of women who delivered by caesarean section, who were given

supplemental feeds by cup were breast fed for a median of 10 weeks longer than similar

'women whose infants had supplemental feeds given by bottle' These infants received

more supplemental feeds than infants born vaginally'

The authors conclude that in term infants it is important to avoid supplementing breast

feeds unless medically indicated. If supplements are necessary the authors recommend

that these should be given by cup (Howard et al' 2003)'

2.11 Breast feeding definitions

Breast feeding definitions for healthy term infants were developed by the Interagency

Group for Action on Breastfeeding in 19gg and pubrished by Labbok and Krasovec (1990)'

Standardised breast feeding definitions were needed to enable meaningful comparisons of

breast feeding patterns on infant nutrition, health and maternal fertility'

Their definitions categorise breast feeding into full, partial and token'
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Full breast feeding includes:

- exclusive breast feeding (no other liquid or solid is given), or

- almost exclusive (vitamins, minerals, water, juice or ritualistic feeds are given

infrequently in addition to breast feeds).

Partial breast feeding is categorised into:

- high (greaterthan 80% offeeds arebreast feeds),

- medium (20-80% are breast feeds), and

- low (less than 20o/o ate breast feeds)'

Token breast feeding includes minimal, occasional or irregular breast feeds.

The Labbok and Krasovec (1990) schemahas since been modified to include further sub

categories (Coffin et al. 1997). Full, Partial and Token Breast feeding have been

maintained and an altemate categorisation of 'Full/1.{early Full breast feeding' and 'Low

partiaVToken breast feeding' has been added giving an altemate three categories of:

- FulyNearly Full breast feeding (includes Exclusive, Almost exclusive and High

Partial breast feeding)

- Medium Partial breast feeding

- Low partiaVToken breast feeding (includes Low partial and token breast

feeding).

Breast feeding has not been specifically defined within the schema (Labbok and Krasovec

I99};Coffin et al. 7997), that is, does breast feeding include provision of expressed breast

milk or is it feeding directly from the breast only? Labbok and Krasovec (1990) do

suggest that in addition to their breast feeding schema, a more complete description of

breast feeding behaviours is recorded. They present a list which includes the following

points:

- artificial nipples and other devices, which would include information on the use of any

other nipple, iacifier or other feeding devices (spoons, cup and so forth);

- expression of breast milk and later use, or the percentage of feeds given as expressed milk'

(p.228).

This implies that breast feeding includes the consumption of human milk by other feeding

devices
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There is some contention over the definition of breast feeding. In an editorial discussing

Labbok and Krasovec's (1990) breast feeding definitions, Armstrong (1991) argues that

the alternate phrase 'fed exclusively on breast milk' (p52) should not be incorporated into

exclusive breast feeding as this will introduce a level of complexity when analysing the

effects of 'the intimate physiological and psychological bonding of breast feeding' on

infant development and maternal fertility as it would allow for the use of bottles, donor

milk or wet nursing.

The World Health Organisation (1991) developed definitions of key breast feeding

indicators with categories are based on those published by Labbok and Krasovec (1990).

However, the World Health Organisation's definition of breast feeding includes the

provision of expressed breast milk, namely: 'the child has received breast milk (direct

from the breast or expressed)' (1991p. 2). They distinguish between feeding directly from

the breast and expressed breast milk from bottles by including a definition of bottle

feeding: 'any liquid or semi-solid food from a bottle with nipple/teat. Also allows breast

milk by bottle'(World Health Organisation 1991 p 3)

In two studies of breast feeding pattems and problems of low birth weight infants the

following definitions of Labbok and Krasovec (1990) were used (Hillet al.1994; Hill et al.

r9e7).

. Exclusive human milk feeding (at breast or expressed breast milk by bottle)

. High partial human milk feeding (greater than 80% human milk)

. Medium pafüalhuman milk feeding (80-20% human milk)

o Low pafüalhuman milk feeding (less than2jo/o human milk)

o Token (minimal, occasional breast milk feeding)

The majority of hospitalised preterm infants receive oral vitamin and mineral supplements,

I would suggest that Hill's 099a; ß97) use of the term 'exclusive human milk' feeding

equates to Labbok and Krasovec's (1990) term 'full breast feeding' which allows for the

inclusion of vitamins, minerals etc.

Labbok and Krasovec's (1990) breast feeding categories were used for the research

reported in this thesis and information was collected on mothers who chose to express and

bottle feed their infant/s. Breast feeding was defined as the provision of mother's milk by

direct breast feeding or other feeding device ('World Health Organisation 1991; Hill et al.
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Igg4). Since then there has been further discussion in the literature about the suitability of

these definitions for the preterm population. ln a letter to the editor, Meier et al' (1997)

express concem that the definitions do not accurately describe the breast feeding situation

for preterm infants. They argue that mothers of preterm infants frequently provide

expressed milk for all of their infant's feeds but not from direct breast feeding' They

would be classified as fully breast feeding using the Labbok and Krasovec schema' but the

mothers may not have met their goal of directly breast feeding their baby' Meier and

colleagues are undertaking a research project to accurately describe the breast feeding

practices for Preterm infants'

Kliethermes et al. (1999) in their randomised controlled trial of nasogastric tube

supplementation compared with bottle supplementation in the transition to breast feeds for

preterm infants used Labbok and Krasovec's (1990) breast feeding definitions' However'

if an infant in either group received complementary or supplementary human milk they

were considered as partially breast fed'

In view of the evidence available at the time this study was designed, Labbok and

Krasovec,s (1990) breast feeding categories were used and breast feeding was defined as

the provision of mother's milk by direct breast feeding or other feeding device (World

Health OrganisationI99l;Hi11 et aI' 1994)'

2.12 Conclusion of the literature review

'when this research was conceptualised and implemented there were no randomised

controlled trials of the use of artificial teats (dummies or bottle) in either the preterm or

term infant population. There was strong evidence from observational data to suggest

dummy use was associated with a reduction in breast feeding duration in term infants' The

safety of cup feeding was based on reports of clinical experience. Since then, cup feeding

has been shown to be safe in the preterm population (Marinelli et al' 2001)' Randomised

controlled trials have shown conflicting outcomes for the effect dummy use has on breast

feeding in term infants (Kramer et al. 2001a; Howard et al' 2003)' Rocha et al' (2002)

showed no difference in breast feeding outcomes in preterm infants when comparing cups

and bottles. schubiger et al. (lgg7)and Howard et al. (2003) also showed no difference in

breast feeding outcomes with use of bottles in term infants' There have been no

randomised controlled trials of the use of dummies in the preterm population and no large
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studies of the use of cups. The randomised controlled trial and systematic review reported

here, therefore, are potentially important and timely.
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chapter 3. Methods: Randomised controlled trial

3.1 StudY design

The study design was a parallel randomised 2 x 2 racl'onal trial'

3.1.1 StudY design rationale

A randomised controlled trial is the optimal research method available to evaluate

questions of treatment effectiveness (Elwood 1998; Clarke et al' 2003)' The random

allocation of participants means that every participant has the same chance of being

auocated to the contror or treatment group, it arso increases the likelihood of achieving

similar distribution of known and unknown baseline characteristics (Jadad 1998)'

3.2 ParticiPants

3.2.1 EligibilitY Criteria

Infants admitted to Neonatal Intensive (Level III) or Special Care (Level II) nurseries were

eligible for inclusion in the study if they met the following criteria:

o gestational age at birth less than 34 weeks

o had not been fed bY bottle or cup

o had not used a dummy, or if a dummy had been introduced it had been available to the

baby for less than or equal to 48 hours

o the mother stated a desire to breast feed

Twins were eligible for inclusion'

Excluded were infants with major congenitar abnormarities that precluded enteral feeding,

and triplets or higher order births.

9.2.1.1 Etigibility Criteria rationale

The study was limited to infants less than 34 weeks gestation at birth as they have a longer

hospital stay and therefore more exposure to supplementaty andcomplementary feeding'
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Infants greater than or equal to 34 weeks gestation at birth are more mature with a

developed suck swallow breath reflex and shorter hospital stay.

At the coÍrmencement of the study, an infant who had any dummy use was excluded.

However, especially in the initial stages of the study, staff would automatically put a

dummy in the cot, as this was standard practice. whether the baby had used the dummy or

not was difficult to determine accurately. It was decided that excluding infants who had a

dummy available for less than or equal to 48 hours would make recruitment difficult and

the amount a baby used a dummy in the first one to two days was judged to be minimal'

3.2.2 Settings and location of study

Recruitment took place at the Women's and Childfen's Hospital (WCH), Adelaide' South

Australia and the Mercy Hospital for women (MHW), Melboume, victoria' The v/cH

has 14 ventilator tertiary care cots, and 35 Special care (non-ventilated) cots' The tertiary

level nursery deals with approximat e\y 60Yo to 70o/o of South Australia's infants needing

that level of care. The WCH nurseries hað,I,107 admissions in the year 2000; this includes

term and preterm infants (279 toNeonatal Intensive care and 828 to special care)'

The MHW has a large tertiary level nursery with 10 ventilator cots, 13 High Dependency

and 30 special care. The MHW had I,073 admissions in the year 2000'

Approximately two thirds of infants admitted to the WCH and MHW are transferred to

peripheral Level ll and Level I hospitals for follow-on care' 54 peripheral hospitals

participated in the research (Appendix I: Participating peripheral hospitals)'

The study was planned to be undertaken only at the wcH, but due to a slower than

anticipated recruiting rate asecond study site was sought at the MHV/.

3.3 Interventions

Consenting mothers and their infant/s were randomised to one of four gloups:

o Cup andNo dummY,

. Cup and DummY,

o Bottle and No dummY

34



a Bottle and DummY (standard care)

The group to which the motheriinfant pair was allocated was recorded on the problem

sheet of the infant,s case notes and on the nursing care plan. An identifying label was

placed on the cot or incubator.

The intervention was for the duration of hospital stay only, including at peripheral hospital'

3.3.1 No dummy grouPS

Alternate soothing methods promoted for those randomised to No Dummy included:

o facilitation of hand to mouth action for the infant, promoting self quieting behaviour

o containing, swaddling, rocking, or holding the infant

. use of baby slings

o non nutritive sucking to the breast when the mother can be present

. feeding schedures that ailow the infant to be fed earrier than the prescribed feeding time

if the infant is demanding.

3.3.2 CuP feeds

Infants in the cup feeding groups were fed by cup according to the hospital cup feeding

standard (Appendix II: Cup feeding standard). This standard is based on the work of Lang

(1994). The cup used was a medicine cup (60 ml capacity) otherwise known in the

nurseries as a gavçEecup. Staff and parents were taught how to cup feed according to the

cup feeding standard'

cup feeding commenced when the infant v/as assessed to be mature enough to coordinate a

suck/swalloøbreathe reflex, at the same point as bottle feeding would have been

introduced . Lang(Lang 1994;Lang et al. 1994)has reported that infants can cup feed at a

much earlier gestational age than bottle feeds, however this did not form part of this

research.

Feeding by cup occurred whenever the mother was unable to be present for a breast feed or

additional milk was required aftet abreast feed and the attending midwife or nurse

assessed that this should be given orally'
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3.3.3 Standard care - dummy and bottle

A dummy was made available to infants on admission to the unit. Dummy use was

encouraged during gavage tube feeds and when the infant was restless or distressed.

Bottle feeding coÍtmenced when the infant was assessed to be mature enough to

coordinate a suck/swallowbreathe reflex. Infants were fed by bottle as per current

standard care within the nurseries.

Feeding by bottle occurred whenever the mother was unable to be present for a breast feed

or additional milk was required after a breast feed and the attending midwife or nurse

assessed that this should be given orally'

3.3.4 Treatment schedules

The following was standard care for all infants:

. informing all mothers of preterm infants of the benefits to their infant of breast milk.

. supporting the mother in expression of breast milk with one to one education plus

written information'

. providing information to the mother on maintenance of her milk supply including

frequency of expressing, expfessing technique and the use of Maxolon.

. encour agtngparental involvement with and participation in the care of their baby' This

includes changing nappies, doing daily washes etc'

o promoting skin-to-skin contact, including nutritive and non nutritive sucking to the

breast.

o providing letters and photographs to mothers who could not be with their infant for

periods of time.

Neither the bottle nor cup was to replace a breast feed unless the mother was unable to be

present and the first sucking feed in both groups should be a breast feed' In both groups if

the prescribed volume was not taken by cup/bottle this was then given via indwelling

nasogastric tube.
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3.4 Ethical considerafions

A randomised contro[ed triar was required as there was inconclusive evidence of the true

effects of non nutritive sucking of a dummy and of cup feeding on establishing breast feeds

in preterm infants. Ethical approval was granted for the study by the research and ethics

committees of the wcH, MHW, University of Adelaide and the participating victorian

hospitals.

Ethics approval was not sought from participating peripheral hospitals in South Australia;

themidwiferyandmedicalheadsgrantedpermissiontocontinuethestudyintheir

hospitals given that ethics approval had been granted by the WCH and infants had been

transferred from this institution'

women and their infant/s were entered into the trial if signed, informed consent r¡/as glven

(Appendix III: Consent form). see section 3.9.3 for details of recruiting process'

3.5 Preparation and ongoing suqPort

3.5.1 Staff education

cup feeding had not been practiced at the wcH' In-service sessions were conducted and

one-to-one support was provided where needed, before commencing the trial and

continued during the trial. Written instructions and supporting literature were readily

available.ongoingsupportwasavailablefromtheresearcher.

cup feeding had been practiced at the MHW for approximately three years before its

participation in the trial. The research assistant at the MIIW was a lactation consultant and

provided in-service education plus one on one support to the staff'

\ü/ritten instructions and supporting literature were available to all participating peripheral

hospitals. An in-service education session and telephone support were given to the city

hospitals participating in the Aderaide area. Support for south Australian country hospitals

was by telephone only. Support for participating victorian peripheral hospitals was by

telephone and written information only'
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Updates were provided through the ward communication book at the WCH and a

newsletter to both participating centres'

3.6 Outcomes

3.6.1 Primary outcomes

oProportionofinfantsfullybreastfeedingondischargehome

o proportion of infants with any breast feeding (fully and partially) on discharge home

3.6.2 Secondary outcomes

Proportion of infants breast feeding at three and six months post discharge'

Number of daYs to all sucking feeds

Duration of ho sPitalis ation

V/eight gain

Feelings about participation in the trial

3.7.1 Baseline demographic and clinical characteristics

A questionnaire was given to mothers on entry to the trial to determine baseline

demographic information (Appendix IV: Maternal questionnaire)' Maternal and neonatal

data were also collected from case notes to determine baseline demographic and clinical

characteristics of the participants. The following information was sought: sex' birth

weight, diagnosis, number of ventilator days, number of nasal continuous positive airway

pressnro (CPAP) days (Appendix V: Dischatge datasheet (discharge home/transfer from

recruiting hospital). Data were also collected on use of lactogogues (Maxolon), nipple

shields, and suPPlY lines.

clinical definitions used were based on those of the Australian and New zealandNeonatal

Network (Australian & New ZealandNeonatal Network 1996).

3.7 Data collection
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3.7.2 Primary outcomes

Labbok and Krasovec (1990) breast feeding definitions were used for the primary

outcomes:

o Full breast feeding (vitamins, minerals, water, juice or ritualistic feeds are given

infrequently in addition to breast feeds)

o Partial breast feeding: High partial (greater than 80% of feeds are breast feeds)

Medium partial(20-80% are breast feeds)

Low partial (less than20Yo are breast feeds)

o Token breast feeding (minimal, occasional breast feeds).

The prevalence of partial breast feeding was estimated from the fluid balance chart as

follows:

. High partial- nine of the last ten feeds were breast feeds

o Medium pafüaI- two to eight of the last ten feeds were breast feeds

o Low partial - nine of the last ten feeds were formula

In this study breast feeding was defined as the provision of mother's milk by direct breast

feeding or other feeding device (World Health Organisationlggl; Hill et al. 1994). This

definition of breast feeding therefore included women who chose to express and bottle or

cup feed.

For comparison purposes the three partial feeding and token categories were collapsed into

one category called 'pafüalbreast feeding', leaving three comparative groups:

l) Full breast feeding

2) Partial breast feeding

3) Not breast feeding

Note was taken of women who chose to express and bottle feed their infanls. For infants

discharged home from the V/CH or MHW, data were collected from the case notes on

discharge from the hospital. For infants who were discharged home from peripheral

hospitals, data were obtained either via telephone to the hospital staff, completion of a

form by peripheral hospital staffor the researcher accessing cass notes.
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3.7.3 Secondary outcomes

The time period three and six months post discharge was selected rather than three and six

months of chronological age as nutritional and developmental assessments of preterm

infants are recalculated to corrected age, the age they would be if born at term' Some of

the very preterm infants may not have been discharged home from hospital at three months

of age, for example an infant born at 24 weeks gestation and discharged home at the term

equivalent post menstru al age of 38 weeks would be 31/z months of age'

A questionnaire was sent to mothers at three and six months post discharge to assess their

breast feeding status and feelings about participating in the trial. The three month

questionnaires for each study group were similar differing only for specific questions

relating to particular study allocation (question 16) (Appendix vI: Three month

questionnaire (form 2A,2F.,2C,2D)). The six month questionnaire differed depending on

breast feeding status at three months. If a woman was not breast feeding at three months a

shortened questionnaire \¡/as used (Appendix vtr: Six month questionnaire (form 3A'

3B)). Women were asked to indicate the tlpe of milk or combination of milk their infanvs

received in the previous 24 hours: breast milk only, breast milk and formula or formula

only. If they were receiving breast milk and formula they were asked to indicate the

proportion of each as follows: more than half milk feeds are breast milk the rest are

formula; about half milk feeds are breast milk and half formula; less than half milk feeds

are breast milk, the rest are formula'

Data were collected from case notes to calculate the total duration of hospitalisation' This

included the number of days at wcH/MHV/ plus the peripheral hospital' The number of

days to reachfull oral feeds was calculated as days from birth to final gavage tube feed'

Weight gain was calculated in grams per kilogram per day as follows:

Grams per kilogram per day : grams per day/averageweight

where Grams per day : (d.ischarge weight - birth weight)/length of stay

and Average weight = (birth weight * discharge weight)/2

For those not breast feeding at the time of the three month and six month questionnarre

reasons for stopping rilere sought. These consisted of structured items' with an 'other'

open ended category. These were based on reports in the literature of reasons for stopping

breast feeding in preterm and term infants (Hill et al. 1994; Stamp and crov/ther 1995) and

from clinical exPerience. 
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3.7.4 Questionnaire administration and follow up

The questionnaires were pilot-tested on the first ten \ilomen in the study and required some

minor grammatical changes

The demographic questionnaire was given to mothers on entry to the trial, generally while

still an in-patient. The three and six month post discharge questionnaires were mailed to

the participants with an enclosed reply paid envelope. A follow up telephone call was

made if the questionnaire was not returned; the questionnaire was then either completed

over the telephone, or another questionnaire sent'

3.8 SamPIe size

The sample size was calculated on the expected number of infants less than 34 weeks

gestation that could be recruited over a two year period from the V/CH' Allowing for a

20o/o nonrecruitment rate, and including infants transferred to peripheral hospitals, this

number was 310. with p<0.05 and g0% power a sampre size of 310 would detect a 16'5'/o

increase in the rate of those fully breast feeding compared to partially and not breast

feeding at discharge, (from 45Yoto 61.5%)between dummy use and no dummy use

(irrespective of cup or bottle use) and between cup and bottle (inespective of dummy use)'

The sample size available for the combined effect of cup t dummy and bottle t dummy

limits the ability of this study to detect smaller, clinically significant rates of change in

breast feeding.

The baseline fully breast feeding tate o145o/o was based on the number of infants

discharged home fullybreast feeding from the wcH averaged over the preceding five

years prior to the commencement of the study'

3.9 Randomisation

3.9.1 Sequence generat¡on

The randomisation schedule was developed using a random number table to select

balanced blocks of varying size with stratification for gestation less than28 weeks and28

to less than 34 weeks. The mother was the unit of randomisation' A separate

randomisation schedule was developed for the wcH and MHW.
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3.9.2 Allocation concealment

The assignments were enclosed in sequentially numbered, opaque, sealed envelopes and

administered away from the wards involved in the study'

3.9.3 lmplementation

An independent researcher developed the randomisation schedule and secured the

assignments in oPaque enveloPes.

Eligible women were invited to participate in the study by the researcher atthe WCH or

research assistant at the MHW. Women were approached as soon as possible after the

birth of their baby depending on the clinical status of their baby. Attending nurses or

midwives wefe consulted as to the appropriate timing of the approach' A study

information sheet was given to potential participants and they \Mere counselled about the

study (Appendix VIII: Parent information sheet). At times the attending midwife or nurse

approached and enrolled eligible participants. Women were entered into the trial if signed,

informed consent was given.

Twenty four hour treatment allocation was available by telephoning an independent ward

within the hospital (Rose ward at the wcH and ward Nine at the MHW)' On confirming

eligibility and gestation, the next sequential envelope was opened and treatment group

assigned (Appendix IX: Trial entry form).

As the mother was the unit of randomisation twins were assigned to the same group.

3.10 Blinding

The nature of the study meant that the participants, care providers and the researcher were

unable to be blinded to treatment allocation. The researcher undertook data entry and

analysis.

3.11 Analysis and Statistical methods

Data were entered into Microsoft Access 97 by the study investigatot. Datawere analysed

using Stata (Release 7) (StataCorp 2001) and undertaken by the study investigator'

42



All analyses were performed on an intention to treat basis. Initial analysis examined the

baseline characteristics of the randomised infants. Outcome analysis primarily used

logistic models to estimate odds ratios and95o/o confidence intervals. The dependence due

to inclusion of twins was accounted for by using robust variance estimates'

Adjustment to the model was specified a priori and was made where there was a greatet

than or equal to 10% difference in the distribution of a variable between the groups and for

known confounding. previous research has indicated that maternal education, prior breast

feeding experience and gestational age influence breast feeding performance and duration

(Kaufrnan and Hall 1989; Yip et al.1996;Boo and Goh 1999; Nyqvist and Ewald 1999;

Killersreiter et al. 200I; Furman et aI'2002)'

3.11.1Primary outcomes

The two principal h¡potheses were tested using a logistic model with indicator variables

for Cup/Bottle and DummyÀ{o Dummy, and also an interaction term' The interaction was

not significant or important to the model permitting a reduced model to be used' This

reduced model is used to test for the marginal differences between cup and Bottle and

between Dummy and No Dummy use on the primary outcomes. Each of the h1'potheses

was tested at the 0.05 level.

3.1 1 .2 Secondary outcomes

The proportion of infants breast feeding at three and six months post discharge was tested

using a logistic model as explained for the primary outcomes. Survival analysis was used

to assess the difference between the groups in the number of days to reach all sucking

feeds and duration of hospitalisation. The effect was expressed as a relative hazard and 95

per cent confidence interval; the estimate of the relative hazatdwas derived by Cox

proportion al-hazatdsregression. The dependence due to inclusion of twins was accounted

for by using robust variance estimates. Adjustment to the model was specified a priori and

was made where there was a greaterthan or equal to 10% difference in the distribution of a

variable between the groups and for gestational age atbirth which directly influences the

time taken to reach all sucking feeds and length of hospital stay.
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3.11.3 Primary and secondary outcomes by recruiting hospital

Exploration of the primary and secondary outcomes \ryere undertaken by recruiting hospital

to explore possible heterogeneity across recruiting sites. The primary outcomes were

tested using a logistic model with indicator variables for recruiting hospital and Cup/Bottle

or Dummy/¡.{o Dummy and also an interaction term. The a priori hlpotheses did not entail

a recruitirig centre specific effect and the study is underpowered to detect such an effect'

The main results, therefore, are based on the overall data'
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Ghapter 4. Participant flow and baseline data

4.1 Recruitment Period

Recruiting took place at the V/CH from April 1996 to December 1998. The recruitment

rate atthe'WCH was not as high as anticipated with approximately 50Vo of those eligible

not willing to participate. Other collaborators were sought; participants from the MHW

were recruited from May 1998 to Novembet 1999'

4.2 ParticiPant flow

4.2.1 Numbers randomlY assigned

Four hundred and fifty four women were approached to participate in the study, 278

mothers with 319 infants agreed to participate and were randomised as shown in Figure

4.1. One hundred and eight infants were recruited from the wcH anó2I1 from the MHV/'

tr'igure 4.1 ParticiPant flow

In Table 4.1 the reasons for not participating in the study are outlined. The main reason

given was that the mother wanted her baby to have a dummy (rr45,27%)' In contrast

454 nntlnrs

Approæhed

17ô mothen

Declined to participate

278 mohen wilh 3'19 infants

fureedtoparticipate

Total

319 infants, 278 mothers

85 infants, 73 mothers

Randonised to Bottle and Dumnry

73 irfanb, ô,{ mohers

Randomised to Bottle and No Dumnry

72 infarüs, 66 mothets

Randomsedto Cq and fumrry

89 inhnts, 75 mothers

Randomised to Cup and I'lo tmnry

lnlants uithdrawn (r4)

lnfants dhd (trt2)
lnfanls withdrawn (rl)

lrrfantsdied (n2)
lnhnh withúaum (n=l)

lnhnts dìed (n=2)

lnfants dcd þ4)lnfants wihdrawn (r2)

lnhnts dhd (n5)

303 inianls, 265 molhen analYæd

16 excluded

82 inhnts,70 mothen anatysed

3 exduded (l wihdtew, 2 died)

70 infants, 61 mothers analYsed

3 excluded (l withdrew,2 died)

69 inhnb, 64 nrcthen amlYsed

3 excluded (dìed)

82 irfants, T0 moheß anâlPed

7 excluded (2witMrew,5 died)

Non complhnt {n=l1l infant$

Botth iúroduced {n=8q

Durnnry introduced (r47)

Cup introduæd (nl)

l,bn conpliant (n=2 inhnt$

Dumnry inÍoduced (r2l)

Cup ìntoduced (n1)

lùn compliarl (m35 inlants)

Botte introduced, dunnry not (H2)

Botlh introduced (n30)

ürrnrrry & botte not ittttoduced (n=3)

t'lon compliant (n54 infants)

Botth t dumnry inÍoduæd (r25)

Bottle introduced, dumnry not (n=28)

Dumnry intoduæd, bottle mt(nl)
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I4o/o (n:23) chose not to participate because they did not want their baby to have a

dummy. For 22o/o (n:36) of the mothers, the study did not appeal to them' Six mothers

felt their baby had already been through enough and did not want to have anything extra

done to them. For 17 (10%) mothers the process of randomisation did not appeal, with 12

of these mothers wanting their baby to be able to have whatever they needed and would

help them without being restricted by a study protocol. Five mothers wanted to be able to

choose the group to which their baby would be allocated'

Table 4.1 Reasons for not participating in the study

more than one leason

4.2.2 Withdrawals

Four infants were withdrawn from the trial at the mothers' request. Two withdrew from

the study immediately on finding out their treatment allocation. One assigned to CupÀ{o

Dummy decided she wanted her baby to have a bottle as she felt that this would give her

the best chance of breast feeding. Another withdrew because she was randomised to

Cup^{o Dummy and she wanted her baby to have a dummy. One assigned to Bottle^'To

Dummy withdrew two days after tialentry because she was in another trial that also

required completion of forms and she stated that she wanted to enjoy her baby and not

worry about retuming forms. The fourth mother was randomised to Bottle/Dummy, she

No (%)Reasons for non participation (n:164)*

Staff advised to have a 2 (r)
23 (t4)

)4s (2',1
to have

to have a
Did not want

Bottle:
Wanted

16 (10)to have a bottleWants
e (6)to have a bottleDoes not want
2 (r)& bottle feed'Wants to
7 (4)with

Other
6 (4\while sickbe
JTime - "too much on"

36 (22)

infantPrevious
Doesn't

e (6)
3 (2)In another trial
2 (r)From

been 6 (47)
2 (t2)'s father not interestedB
t2 (7)Wants baby to be able to have what s/he needs

or not.i.e. bottle or
s (3)to be able to choose
8 (s)No reason
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stated she was having difficulty dealing with having a preterm baby and decided she did

not want to be involved in any trials.

outcomes for those who withdrew were not known, as permission was no longer granted

to access case notes

4.2.3 Non comPliance

The rate of non compliance with the allocated intervention was high with a large

proportion of participants introducing a dummy and/or cup as shown in Figure 4'1' The

following data exclude those infants who died or were withdrawn from the study. Of the

151 infants randomised to the cup intervention 85 (56%) had a bottle introduced. 47 (31%)

of the 152 infants randomised to No Dummy had a dummy introduced. Five (3%) of the

151 infants randomised to receive a dummy did not have one and one of the I52 (0.7%)

infants randomised to receive a bottle had a cup introduced.

Compliance differed between the recruiting hospitals with the WCH having a higher rate

of non compliance (Table 4.2 andTable 4'3)

Table 4.2 Bottle introduced, by recruiting hospital*

infants o¡ withdrawn study

Table 4.3 Dummy introduced, by recruiting hospital*

infants oÍ study

Data on reasons for the introduction of a bottle or dummy were collected at two time

points, during the hospital stay and with the three month post discharge questionnaire. The

data collected during the hospital stay were accessed from the case notes or on discussion

with the attending nurses or midwives. The mothers were asked at the three month post

discharge question for their reasons for non compliance'

Total
n:l51
n(Vrl

WCH
n:55
n (o/"1

MHW
n=96
n (Vr)

Non compliance

4e (st) 8s (s6)36 (66Bottle intoduced

Total
n=l52
n ('/"\

wcH
n:51
n(Vol

MHW
n:l01
n ('/.1

Non compliance

47 (31)18 (18)29 (s7)Dummy introduced
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Those who were randomised to receive a dummy but did not use it were not asked to give

reasons as this was an unanticipated occurrence'

Hospital data

Reasons for introducing a bottle were available for 74o/o (n:63) of the 85 infants

randomised to cup feeds and who had a bottle introduced and for 55% Qr26) of the 47

infants randomised to No Dummywho had a dummy introduced (Table 4.4). Parents

requested a bottle to be introduced in 65o/o or cases while it was staff initiat ed ín 29o/o of

cases. The main reason for a dummy being introduced was that the infant would not settle

(n:13, 50%). The infant who had a cup introduced was transferred to a hospital where cup

feeding was standard Practice.

Table 4.4 Non compliance - reasons from hospital data'

grve more one teason

The mothers, responses at three months post discharge are outlined in Table 4.5' Reasons

for introducing a bottle were available for 9r% (r77) of the 85 infants randomised to cup

feeds and who had a bottle introduced and for 81% (n:38) of the 47 infants randomised to

No Dummy who had a dummy introduced (Table 4'4)'

44o/o (n:34) indicated that the decision to introduce a bottle was theirs with 33% (r-25)

being advised by the nurse or midwife (some responded yes to both of these statements)'

26% e_-;zì) had problems with cup feeding, this included the baby not being able to do it'

spilling a lot, not satisfied with cup feeds or took too long to feed' Ten (13%) of the

respondents did not like cup feeds and changed because of this. Nine (12%) of the

respondents wrote that the staff refused to cup feed their infant'

nBottle introduced
2Error/overlooked

6 I't settleunsatisfied with
4lParents
18Staff initiated
9

J8To teach to
3Other

introduced
13Will not settle

1alternateforstaff timeInsufhcient
t4 54Parents
4Unknown
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A dummy was introduced mainlybecause the baby was unsettled without a dummy (rrl4,

37%) and to teach the baby to suck (n:11, 29%).

Table 4.5 Non compliance - reasons from three month post discharge questionnaire.

more one reason

4.2.3.1 Compliance characfensfics

Dummy introduced

of the 152 infants randomised to No Dummy, 47 (31%) had a dummy introduced' The

characteristics of those who did and did not comply with the No dummy group allocation

are outlined in Table 4'6'

n(V.)Bottle introduced
2s (33)Nu¡se or Midwife advised

4 (s)Doctor advised
34 (44)

1 (1)
decision

Influenced
Influenced 0

20 (26)with cup feeding (not satisfied, spilling,

did nottook to
feedsMother didn't 10 (13)

l0 (13)

e (r2)
4 (s)

Staff refused

Other
To

1o (13)

6 (16)Nurse or Midwife advised
0

14 (37)
0

0

t4 (37)

Doctor advised
decision

Other

Unsettled without a

to suckTeach
Staffintroduced

lt (2e)
s (13)

5 (13)
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Table 4.6 Characteristics of those who did and did not comply with No Dummy allocation.

Characteristic (Total number
respondents)

Continued with
No Dummy

(n=105 infants,
93 mothers)

Dummy introduced
(n:47 infants,
39 mothers)

î(%)
*Maternal age (n:92139) 30.srs (t8-42) 30.sr6 (19-42)

<25 years 11 (12) 6 (ÞI
25 -34years s7 (62 23 (se)

235 years 24 (26) l0 (26)

Twins ro5l4 2s (24 t7 (36)

Primiparous 34 (37) I1J\L
Multiparous se (63 2t (ss)

Lives with another adult 'r=92137) e0 (e8) 35

Education 1/38

Incomplete HS 2s (28) t6 (42)

Complete HS 30 (33) 13 G4L
Terliary 36 (40 e (24)

Main income source (rr92137)
Part time work 6 (7) 0

Full time work 7e (86 24 (6s

Benefits 7 (8) 13 (35)

Breast fed before 7) 42 (46) le (51)

Never s0 (s4 18 (49

< 6 weeks 6 (76) I (22)

>6 weeksto<3months 4 (4) 6 (16)

>3 months to < 6 months 10 (1 1) 0

> 6 months 22 (24) T45

Hospital (n: rosl47)
WCH 22 (21) 2e (62)

MHW 83 (7eI 18 (38)

Gestation at birth s)
<28 weeks 11 (11 23 (4e)

28 - <34 weeks e4 (eo) 24 (st)
*Mean*SD (Range)

women who complied with the No Dummy intervention were more likely to have a

tertiary education with the main source of household income from full time work' Infants

rù/ere more likely to be singlet oî,28 weeks gestation of more at birth and to have been

recruited from the MHW.

Bottle introduced

Of the 153 infants randomised to Cup feeds, 66 (44%) continued'ù/ith cup and 85 (56%) of

infants had a bottle introduced. The characteristics of those who did and did not comply

with the cup group allocation are outlined in Table 4'7'
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Table 4.7 Characteristics of those who did and did not comply with Cup allocation.

Characteristic (Total number
respondents)

Continued with CuP
(n=66 infants'
64 mothers)

Bottle introduced
(n=85 infants,
70 mothers)

n(%) (n%)

*Maternal (n:b4/ / o) 29.4!6 (16-42) 3ot6 (18-40)

<25 11(17) 13 (1e)

25 -34 40 (63) 40

>35 t3 (20 17 (24)

Twins 4 (6) 30t

P
40 (63) 2e (4r)
24 (38 41 (5e)

Lives with another adult 6l (ell 62 (e3)

Education
HS ts (23) 21 (4r)

HS 19GqL 23 (3s)

Tertiary 30 (47) 16 (24)

Main income source

Part time work 2 (3) 2 (3)

Full time work s2 (81) 4e (73)

Benefits 10c_ql 16 (24)

Breast before 2l 2e (43)

Never 43 (67) 38

< 6 weeks 4 (6) 6 (e)

>6 weeksto<3months 0 7 11)

>3 months to < 6 months 2 l) 6 (e)

> 6 months rs (23) l0 (15)

WCH te (2e) 36

MTIW 47 (7t) 4e (58)

Gestation at birth
<28 weeks 7(11) 30

28 - <34 weeks 5e (8Ð s5 (6s)

*MeanlSD (Range)

'Women who complied with the cup feeding intervention were more likely to be

primiparous, tertiary educated with the main source of household income from fulltime

work, Infants were more likely to have been singleton, 28 vreeks gestation or mofe at

birth, and to have been recruited from the MHW'

4.g Baseline demographic and ctinical characteristics

comparisons of trial entry characteristics were undortaken to identify any imbalances at

randomisation. The baseline demographic and clinic al chancteristics includes all infants

and their mothers who were entered into the trial and randomised (Infants fF3\9, Mothers

r-278)
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4.3.1 Maternal characteristics

Table 4.8 shows that the maternal characteristics of the four groups were generally

comparable after randomisation. Some baseline differences occurred between the gfoups;

the cup/Dummy group had the highest proportion of primiparous women and Bottle^{o

Dummy the lowest. The Cup/No Dummy group also had the highest proportion of women

with a lr.lfüarY level of education.

Tabte 4.8 Matemal characteristics on trial entry

Characteristic (Total No.
respondents in each grouP).

Cup/
No Dummy

(n:75)

Cup/
Dummy
ln=66)

Bottle/
NoDummy

(n:64)

Bottle/
Dummy
(¡=73)

t(%) t(%) n(%) rr(%)

3

*Maternal age, Years )

34 40 61 22 (3s) 36 (4e)

41 (s5) 26 (3e) 40 (6s) 37 (s1)

31x5.4
(t8-42)

2816.0
(16-41)

30r5.5
(re-42)

29+5.9
(15-3e)

<25
25-34

8 1 t8 (27) 10 (16) 18 (25

47 (63) 36 (ss) 36 (s8) 4f (s6)

>35 20 (27) l2 18) 16 (26) 14 (1e)

Lives with another 70 (e7) s8 (el) 60 (e5) 60 (e1)

Education
2t (2e) 22 (3s) 2t (34) 2e (43)

School

Main income sorüce

19 (2( 24 38) 26 (42) r7 (2s)

32 (44) r7 (27) ts (24) 2t (3r)

Part time work 3 (4) | (2) 3 (s) | (2)

Full time work s8 (81) 46 (72) 48 (76) s0 (71)

Benefits l1 17t 27\ 12 (re) t4

*Mean+SD (Range)

4.3.2 Breast feeding experience

Table 4.9 summarises the women's breast feeding intention and experience' A small

numbor of women had not intended breast feeding their baby if they had delivered at term

(n:L3, 5%). They only chose to breast feed their preterm infant because of information

regarding the benefits of breast milk to their preterm infant given to them by clinicians on

the birth of their infant. More women in the Cup/Ì.{o Dummy group had planned to breast

feed for longer than six months, and the Cup/Dummy group had the greatest proportion of

women with no previous breast feeding experience'
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Table 4.9 Breast feeding experience on trial entry

Breast feeding (Total No.

respondents in each grouP).
Cup/I.{o
Dummy
ln:75)

Cup/
Dummy
(n:66)

Bottle/
NoDummy

(641

Bottle/
Dummy
(n=73)

î(%) î(%) n(%) n(%)

During pregnancY had planned to

breast feed

10 (e7) 60 (e4) se (e4) 65 (e6)

Length of time planned to breast

feed rl59l65
< 6 weeks 1 (1) 0 (0) 1 (2) 3 (s)

>6 weeks to < 3 months 2 (3) 2 (3) 3 (5) 4 (6)

>3 months to < 6 months e (13) ls (2s 16 (27) 13 (20)

> 6 months 42 (60) 31(s1) 30 (51) 3s (52\

Don't know t6 (23) t3 (2r\ e (ls) 10 (1s)

Breast fed

Yes 32 (44) 20 (31) 3r (4e) 2s (37)

No 40 (s6) 44 (6e) 32 (51) 43 (63)

Length of time breast fed before

Never 40 (s6) 44 (6e) 32 (st) 43 (63)

S 6 weeks s (7) 6 e (14) 6 (e)

>6 weeks to < 3 months 6(8) 2 (3) s (8) 6 (e)

>3 months to < 6 months s (7) 3 (5) s (8) 7 (r0)

> 6 months 16 (22) 9 1 t2 (1e) 6 (e)

4.3.3 Neonatal characteristics at birth

Two infants were part of triplets, the first triplet died at birth and these infants were

therefore treated as twins. Table 4.10 shows the characteristics of the groups at birth. The

cupiDummy group had the smallest proportion of twins. Infants in the Bottle^{o Dummy

goup \¡/efe on averageapproximately 150 grams heavier than infants in the other groups'
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Table 4.10 Birth characteristics on hial entry

Characteristic (Total No.
respondents in each grouP).

Cup/
No Dummy

(n=89)

Cup/
Dummy
(n=72\

Bottle/
No Dummy

(n=73)

Bottle/
Dummy
(n:85)

î(%) î(%) n(%) n(%)

Hospital recruited to
n--8917

wcH 31 (3s) 27 (38) 24 (33) 26 (3t)

MHW s8 (6s) 4s (63) 4e (67) 5e (6e)

Twins 28 (31 12 (17) 18 (2s) 24 (28)

Method of delivery
(r-89172172184):

Vaginal 2e (33) 26 (36) 24 (33) 23 (2'7)

Instrument 1o (1r) I (1) s (7) 7 (8)

Caesarean, no labour 7 (8) e (13) 10 (14) L4 (17)

Caesarean with 43 (48) 36 (s0) 33 (46\ 40 (48)

*Birth grams
n:8

t325+453
(552 to 2520)

1344t488
(609 to 2560)

15081463
(720 to 2530)

1382!469
(500 to 2580)

Gestational age at

weeks

29.2!2.7
(24 to 33)

29.5X2.7
(23 to 33)

30.3+2.6
(25 to 33)

29.6x2.6
(24 to 33)

<28 2s (28) r7 (24) t4 (re) 20 (24)

28 to < 34 weelcs 64 (72) ss (76) se (81) 6s (76)

*Mean+SD (Range)

4.3.4 Separation from WCH/MHW

Similar proportions of infants from all four groups were discharged directly home from the

V/CH and MHV/ as sho\ryn in Table 4.11. Approximately 60% of infants were transferred

to a peripheral hospital for continuing care before being discharged home' During the

period of the trial the MHW introduced 'Hospital in the Home' care where infants were

discharged home, some still requiring some gavage feeds, and were visited daily by

midwives until discharged from the program. Nineteen infants were involved in the

Hospital in the Home program. For the purposes of this study these infants were treated as

being transferred to a peripheral hospital while on the Hospital in the Home proglam,

discharge home was deemed to be the date of discharge from the Hospital in the Home

program. Twelve infants died during the study, one infant was transferred to a peripheral

hospital and died atthathospital'

Table 4.11 Separation details*

Bottle/
Dummy
(n=84)

Bottle/
No Dummy

(n:721

Cup/
Dummy
(n:721

Cup/
NoDummy

(¡=87)

Separation from
WCH/]VfIilV:

î(%)n(%) î(%)n(%)
32 (38)23 (32)27 (383s (40)Discharged directlY hqme

48 (67) so (60)42 (58)47 (s4)Transferred to periPheral

hospital
2 (2)l(13 (4)s (6)Died atV/CH/I\4HW

1 000Died at peripheral hosPital
those from
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4.3.5 Neonatal clinical characteristics

The infants in all four groups required a similar amount of respiratory support as shown in

Table 4.l2byneed for intermittent positive pressure ventilation (IPPV) and continuous

positive airwaypressure (CPAP). A similar proportion of infants from all gloups required

home oxygen therapy. The predominant respiratory diagnosis in all groups was Hyaline

Membrane Disease (IIMD).

Table 4.12 Clinical characteristics*

Characteristic (Total No.
respondents in each grouP).

Cup/
No Dummy

(n:89)

Cup/
Dummy
(n=72)

Bottle/
NoDummy

(n:73)

Bottle/
Dummy
(n:85)

n(%) rL(%) n(%) n(%)

Oxygenuse>ldaY
717

'73 (84) s7 (80) 51 (71) 68 (80)

IPPV 62 (7t) 48 (67) 40 (s( s7 (67)

tDays IPPV
n:6214

5 (2,19) 6 (3,22) 3 (2,19) 5 (2,19)

CPAP 1 50 (s7) 44 (6r) 34 (47) 48 (s6)

Da CPAP 6 (2,16) s (2, 13) 3 (1,11) 4 (2,ll)
Home oxygen
r-8917217

11 (12) 8 ( 1 1) 4 (s) 8 (e)

Main respiratory diagnosis

17217218

HMD 60 (6e) 48 (67) 40 (56) s6 (66)

Normal 11 (13) 11 (1s) 1s (21) l4 (16)

Non 11 (13) 13 (18) 11 12 (t4)

PPHN 1 (1) 0 0 0

Unknown 1 (1) 0 0 0

3 (4) 0 4 (6) 3 (4)

Other 0 0 2 0

Central Nervous
PV/IVH, any grade 16 (18) 8 (11) s (7) t2 (t4)

PVLE 4 (4) 2 (3) 1 (1) 1 (l)

Necrotising enterocolitis 1( 1) 3 (4) 1 (1) 4 (s)

tMetlian (25Û', 75ú Percentile)

4.3.6 Dummy use at 48 hours of age or less'

The eligibility criteria included dummy use for less than or equal to 48 hours' This

occu1red in only a small proportion of the study participants and was equally distributed

among the groups: Cup^{o Dummy 12 of 89 04%);CuplDummy ß of 72 04%)'

Bottle^{o Dummy 10 of 73 (14%) and Bottle/Dunmy 12 or85 04%)'

*Please refer to
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4.3.7 Suppressed expressing before oral feeds began

Equal numbers of infants acfoss the four groups had not coÍlmenced oral feedings when

their mother stopped expressing: cupÀ{o Dummy 9 of 82 (ll%); cup/Dummy 8 of 69

(t2%),BotrleÀ{o Dummy 7 of 70 (10%) and Bottle/Dwnmy 11 of 82 (13%)' These data

exclude those infants who were withdrawn from the study and those who died'

4.3.8 Standard and other care

Skin-to-skin contact is standard care in both recruiting hospitals and has been shown to

improve breast feeding outcomes (whitelaw et al. 1988). This occurred equally among the

groups (Table 4.13). The use of nipple shields and Maxolon was also evenly distributed in

the groups (Table 4.13). These data were collected at the three month questionnaire and

excludethosewhodiedorlwerewithdrawnfromthestudy

Table 4.13 Standard and other care

Characteristic (Total No.

respondents in each grouP)'
Cup/

No DummY
(n=82)

Cup/
Dummy
(n:69)

Bottle/
No DummY

(n:70)

Bottle/
Dummy
(n:82)

r(%) î(%) rr(%) n(%)

Skin-to-skin contact
63ts8l5
Yes s0 (7e) 44 (76) 3s (6e) 47 (86)

No l3 (21) t3 (22) ts (2e) 8 (1s)

Unsure 0 | (2) | (2) 0

Maxolon 64159ls2ls

Yes 2t (33) 23 (3e) 16 (31) 17 (30)

No 43 (67) 36 (61) 36 (6e) 3e (10)

shield
Yes t8 (24) 22 (34) te (32) t7 (26)

No s6 (76) 42 (66) 40 (68) 48 (14)

4.4 Number anal¡sed

An intention to treat analysis was performed for the primary and secondary outcomes' The

twelve infants who died were excluded from the analysis as they did not reach the primary

end point of breast feeding on discharge home. The four infants who were withdrawn were

also excluded from the analysis as permission was no longer granted to access their case

notesAppendix X: Post-randomisation exclusion characteristics' Three hundred and three

infants were therefore included in the intention to treat analysis (Figure 4'1)' Three of the

infants who died were twins; their surviving twin was recoded for the purposes of analysis

of the primary and secondary endpoints to singleton'
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All of the infants randomised, for whom data were available, were included in the survival

analysis.

The response rate for each of the questionnaires is shown in Figure 4'2.

tr'igure 4.2 Response rate

The number ofparticipants in each group included in each of the primary and secondary

analyses is shown in Figure 4.3 and Figure 4'4'

lncluded in analysis

303 infants

265 mothers

Response rate

Total

Bottle and Dummy

82 infants

70 molhers

Bottle and No Dummy

70 infants

61 mothers

Cup and Dummy

ô9 infanls

ô4 mothers

Cup and No Dummy

82 infants

70 mothers

lr4aternal queslionnaite

256 mothets(97%)

65 molhers (93%)ô0 mothers (98%)62 mothers (9i%)ô9 mothers(99%)

3 month postdischarge

265 inhnts (88%)

65 infants (79%)59 infants (84%)64 infants (93%)77 infants (94%)

6 month post discharge

252 infants (83%)

63 infants (77%)55 infants (79%)61 infants (88%)73 infants (89%)

57



Figure 4.3 Number analysed for each study endpoint (excluding survival analysis)

Figure 4.4 Number analysed in the survival analysis

4.5 Characterlsfics of infants excluded post'randomisation

The baseline demographic and clinical characteristics of the sixteen post randomisation

exclusions for the primary and secondary analyses (excluding survival analysis for

secondary endpoints Days to all sucking feeds and length of hospital stay) are shown in

Appendix X: Post-randomisation exclusion characteristics. The infants excluded post-

randomisation made up 5Yoof the infants randomised to the study and did not differ in any

major way from those that remained in the study'

lncluded in analysis

303 infants

265 molhers

Total ìn each analysisBottle and Dummy

82 infants

70 molhers

Cup and Dummy

ô9 infants

64 mothers

Botlle and No Dummy

70 infants

61 molhem

Cup and No Dummy

82 infants

70 mothen

0utcome

82 infants (,l00%) 303 inhnts (100%)70 inhnts (1000/0)69 inhnts (100%)82 infants (100%)Breast feeding on

discharge home

76 infants (93%) 283 inhnts (930/d63 inhnts (90%)65 infants (94T0)79 inlants (96%)

post discharye

Breætfeedlng at3

281 inhnts (93%)63 infants (77%)55 infants (79%)61 inhnts (88%)78 inhnls (95%)Breast feeding at 6 months

pod dhchaqe

293 inhnts (97%)81 inhnts (99%)67 inhnts (96%)66 inhnts (96%)79 inhnts (96%)Weightgain

mothen CI3%)53 mothen 06%)48 motheo 09%)53 molhen (83%)66 mothers (94%)Participate again

Survivial analysis

319 infants

Total in each analysisBottle and Dummy

85 infants

Boltle and No DummY

73 infants

Cup and Dummy

72 infants

Cup and No DummY

89 infants

0utcome

30ô infants (96%)7i infants (910/o)72 infants (99%)69 intants (96%)88 infants (99%)Days to all sucking feeds

319 infants (100%)85 infants (100%)73 infants (100%)72 infants (1000/o)89 infants (100%)Length of hospitalisation

58



Ghapter 5. Results: Primary study end points

5.1 Primary hYPotheses

The clinical trial tested the following hypotheses:

1. That preterm infants who have non nutritive sucking on a dummy have a different

breast feeding success rate from preterm infants who do not have dummy sucking

opportunities

2. That a strategy of breast and cup feeding of growing preterm infants results in a

different breast feeding success rate from a breast and bottle strategy'

5.1.1 Primary studY end Point

The primary study end point measures are:

1. The proportion of infants fully breast feeding on discharge home, and

2. The proportion of infants with any breast feeding (fully and partially) on discharge

home

5.2 Resulús

Table 5.1 shows the breakdown of breast feeding according to Labbok and Krasovec's

breast feeding definitions (1 990).

Table 5.1 Breast feeding status on discharge home*

may not sum to 100% to rounding.

To make comparisons between fully and partially breast feeding the categories of high

partial,medium pafüaI,low partial and token were collapsed into the one category of

,partially, breast feeding (Hitl et al.1994). Table 5.2 shows the breast feeding status of

infants on discharge home, by randomised group, categorised into fully, partially or not

All groups
combined
(n:303)

Bottle/
Dummy
(n:82)

Bottle/
NoDummy

(n:70)

Cup/
Dummy
(n:69)

Cup/
NoDummy

(n=82)

Breast feeding status

n(%)î(%)n(%)î(%)î(%)
164 (s4)41 (50)3t (44)44 (64)48 (se)Fully

20 (7)4 (s)e (13)2 (3)s (6)Hieh partial (>80%)
24 (8)e (11)5 (7)6 (e)4 (s)Mediumpartial

(20% - 8O%)
2 (1)I (1)00I (1)Low partial (<20%)
s (2)I (1)2 (3)02 (2)Token

88 (29)26 (3223 (33)17 (2s\22 (27)Nil

s9



breast feeding. Altogether,Tlyo of infants were dischargedhome breast feeding (fully or

partially).

Table 5.2 Breast feeding status on discharge home (any, fully, partially, not).

Breast feeding
status

Cup/
No Dummy
(n:82)

Cup/
Dummy
(n=69)

Bottle/
No Dummy
(n:70)

Bottle/
Dummy
(n:82)

AII groups
Combined
ln:303)

n(%) n(%) n(%) n(%) n(%)

Anv breast feeding 60 ('73 s2 (7s 47 (67) s6 (68) 2t5 (7t\

Fully 48 (se) 44 (64) 3 r (44) 4r (s0) 164 (s3)

Partially 12 (ts) I (r2) 16 (23) rs (t8) s2 (17)

Not breast feeding 22 (27) t7 (2s) 23 (33) 26 (32',) 88 (2e)

For the analyses those fully breast feeding were compared to a combined group of those

partially and not breast feeding. The prevalence of any breast feeding (fuIly and partially

combined) \¡/ere compared to not breast feeding. The dependence due to inclusion of twins

was accounted for by using fobust variance estimates, clustering on the mother'

5.2.1 Expressed breast milk by bottle

Six women (2%)withseven infants (2%) ondischarge home had chosen to feed their

infants expressed breast milk by bottle. one infant was randomised to cupa{o Dummy,

two to cup/Dummy, twins to Bottlea{o Dummy and two infants to Bottle/Dummy'

5.2.2 Tests for interaction effect of cup and not us¡ng a dummy

To determine if there was an interaction effect between cup use and not using a dummy a

logistic regression was performed. The first analysis was done using 'fully' breast feeding

versus 'partially' and 'not' breast feeding on discharge home as the outcome variable' The

independent variables were the Cup groups (irrespective of dummy use) and No Dummy

groups (irrespective of cup or bottle) with a multiplicative interaction term for Cup and No

Dummy. The interaction was neither clinically important nor statistically significant: OR

I.01, gsL/ocl 0.36 to 2.79,P:0.99. It does not matter, therefore, whether a cup or bottle is

used in terms of the effect not using a dummy has on the odds of an infant discharged

home fully breast feeding.

In the second analysis any breast feeding versus not breast feeding was used as the

outcome variable. The interaction was againneither important nor significant: OR 0'94,

95% CI0.31 to 2.86,P:0.9I'
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Based on these results, further comparisons were performed on the marginal groups: Cup

versus Bottle and No Dummy versus Dummy'

5.2.3 Baseline demographic and clinical characteristics No Dummy versus

DummY groups

The maternal characteristics, breast feeding experience, birth and neonatal clinical

characteristics were evenly distributed between the No Dummy and Dummy groups' A

difference greater than or equal to l}Yoin the distribution between the groups occurred for

o Parity, where the No Dummy goup had fewer primiparous women (No Dummy

n:5 1, 39o/o; DumrrtY n:7 4, 55Vo)

o Previous breast feeding experience, where more women in the No Dummy group

hadbreastfedbefore(NoDummyn:61,47o/o'Dummyn:42'33%)'

5.2.4 Baseline demographic and clinical characteristics cup versus Bottle groups

The maternal characteristics, breast feeding experience, bifth and neonatal clinical

characteristics were also evenly distributed between the Cup and Bottle groups' A

difference greattthan or equal to 10%in the distribution between the groups occurred for

panty,where the cup group had more primiparous women (cup n:69 ,52o/o; Bottle n:56'

43%).

5.2.5 No Dummy versus Dummy, breast feeding outcomes on discharge home

Table 5.3 shows the proportion of infants breast feeding on discharge home according to

dummyuse.

Table 5.3 Breast feeding prevalence by dummy use

Breast feeding
status

NoDummy
fn:l52)

Dummy
(n:151)

n(%) n(%)

Any breast feeding 107 (70) 108 (72)

Fully 7e (s2) 8s (56)

Partially 28 (r8) 23 (1s)

Not breast feeding 4s (30) 43 (2e)

Not using a dummy had no significant effect on the proportion of infants fully breast

feeding (Table 5.4) or any breast feeding (Table 5.5) on discharge home. Infants were less
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likely to be fully breast fed if they did not have a dummy but this did not reach statistical

significance.

Table 5.4 Summary results No Dummy versus Dummy - 'ful|y' breast feeding

Table 5.5 Summary results No Dummy versus Dummy - 'Any' breast feeding

Primary endPoint 2 No Dummy
Groups
(n:152)

Dummy
Groups
(n=151)

n(v,\ n('h\ oR(gs% cÐ P Value

'Änv' breast feeding 107 (70) 108 (72 0.95 (0.55 to 1.65) 0.85

Not breast feeding 4s (30) 43 (28)

5.2.6 Confounding - No dummy versus Dummy

To explore the effect of confounding, indicator variables were entered into the model

where there was a I}Yo or greater difference in the distribution between the No Dummy or

Dummy groups (parity and previous breast feeding experience) or where the indicator

variables were identified a priori as predictors for breast feeding success in preterm infants

(breast fed before, education and gestational age at birth). If the indicator variable changed

the odds ratio by 10o/o ormore it was retained in the model (Elwood 1998, p'157)' The

dependence due to inclusion of twins was accounted for by using robust variance

estimates

5.2.6.1 Confounding - outcome fulty breast feeding, No Dummy versus Dummy

In Table 5.6 the adjusted odds ratio obtained from entering the confounding variables into

the logistic model are shown. The percentage change from the unadjusted odds ratio of

0.84 is also shown.

Primary endPoint 1 No Dummy
(n:152)

Dummy
(n=151)

n ('/'l n(%\ oR(es% cD P Value

Fullv breast feeding 7e (s2) 85 (s6) 0.84 (0.51 to 1.39) 0.50

Partially and Not
breast feeding

73 (48) s6 (44)
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Table 5.6 Effect of confounding No Dummy versus Dummy, fully breast feeding

Indicator variable Adjusted
OR

Percentage
change

Primiparity 0.87 4

Breast fed before 0.82 2

Education 0.78 7

Gestational age <28 weeks 0.84 0

None of the potential confounders met the initial criteria for a l0o/o change in the

unadjusted odds ratio therefore the unadjusted odds ratio was retained (OR 0.84, 95% CI

0.51 to 1.39, P:0.50).

5.2.6.2 Confounding - outcome any breast feeding, No dummy versus Dummy

In Table 5.7 the adjusted odds ratio obtained from entering the confounding variables into

the logistic model are shown. The percenta+e chaîge from the unadjusted odds ratio of

0.95 is also shown

Table 5.7 Effect of confounding No Dummy versus Dummy, any breast feeding

Indicator variable Adjusted
OR

Percentage
change

Recruitins hosPital 0.94 1

Primiparity 0.97 2

Breast fed before 0.90 4

Education 0.83 13

Gestational age <28 weeks 0.95 0

Education met the criteria for a l}Yo change in the odds ratio and the adjusted odds ratio

was retained (adjusted OR 0'83, 95% CI0.45 to 1'50, P:0'53)'

5.2.7 Breast feeding on discharge home by recruiting hosp¡tal and No Dummy

versus Dummy

Exploration of breast feeding outcomes by recruiting hospital were undertaken to explore

possible heterogeneity across recruiting sites as described in Chapter 3 (section 3.11'3)'

Although there was a positive association with fully breast feeding on discharge home for

infants recruited from the WCH and randomised to the No Dummy groups (OR 1.37, 95%

CI0.59 to 3.19), and an inverse association for infants recruited from the MHV/ (OR 0'65,

95% CI0.36 to 1.18), the test for interaction was not significant: OR 2.I1,95o/o CI0.73 to

6.I2,p:0.I7 . For the outcome any breast feeding the interaction was neither important nor

significant: OR 1 .00, 9 5%o CI 0'32 to 3 -I 4, P:1'00'
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While the recruiting centre specific analysis raises questions about the effect of dummy use

on the outcome fully breast feeding on discharge home, the a priori hypotheses did not

entail a recruiting centre specific effect and the study is underpowered to detect it, the mqin

results, therefore, will continue to be based on the overall data' (See Appendix XI:

outcomes by recruiting hospital for detail of breast feeding prevalence by recruiting

hospital).

5.2.8 Outcome first research hypothesis

The first research hypothesis, that preterm infants less than 34 weeks gestation who have

non nutritive sucking on a dummy have a different breast feeding success rate than preterm

infants who do not have dummy sucking opportunities, is therefore rejected'

5.2.g cup versus Bottle, breast feeding outcomes on discharge home

Table 5.8 shows the breast feeding prevalence on discharge home according to allocation

to Cup or Bottle groups.

Table 5.8 Breast feeding prevalence Cup versus Bottle

Breast feeding
status

cup
(¡=151)

Bottle
ln:l52)

n(%) n(%)
Any breast feeding rtz (74) 103 (68)

Fully e2 (61) 72 (47)

Pørtially 20 (13) 31 (20)

Not breast feeding 39 Q6\ 49 (32\

There is a statistically significant difference in the odds of infants discharged home fully

breast feeding, with those randomised to cup feedsT3o/omore likely to be fully breast fed

on discharge home (Table 5.9).

Table 5.9 Summary results cup versus Bottle - 'fully' breast feeding

Primary endPoint 1 cup
(n:151)

Bottle
(¡:152)

n ('/") n(%) oR(gs% cD P Value

Fullv breast feeding e2 (61) 72 (47) t.tZ (t.0+ to 2.88) 0.03

Partially and Not
breast feeding

5e (3e) 80 (53)

Infants were more likely to have any breast feeding if they had cup feeds, however this did

not reach statistical significance (Table 5'10)'
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Table 5.10 Summary results cup versus Bottle -'any' breast feeding

Primary endpoint 2 Cup groups
(¡=151)

Bottle Groups
(¡:152)

n ('/"1 n(Vrl oR(9s% cD P Value

'AnY' breast feeding r12 (74) 103 (68) r.37 (0.78 to 2.38) 0.27

Not breast feeding 39 (26) 49 (32

5.2.10 Confounding - Cup versus Bottle

The effect of confounding was explored as described in section 5.2.6. There was a I0o/o or

gïeater difference in the distribution between the cup and Bottle groups for the variable

parity. Previous breast feeding experience, education and gestational age at birth were

identified a priori as potential confounding for breast feeding success as previously

described.

5.2.10.1 Confounding - outcome fulty breast feeding, Cup versus Bottle

In Table 5.1 1 the adjusted odds ratio obtained from entering the confounding variables into

the logistic model are shown. The percentage change from the unadjusted odds ratio of

1.73 is also shown.

Table 5.11 Effect of confounding cup vefsus Bottle, fully breast feeding

Indicator variable Adjusted
OR

Percentage
change

Primiparity 1.70 2

Breast fed before 1.71 1

Education r.62 6

Gestational age <28 weeks 1.88 9

Women with a tertiary education were nearly three times more likely to be fully breast

feeding which was highly statistically significant (oR 2.68, 95% CI1.36 to 5.27,P:0'004)'

If the infant's gestational age atbirth was less than 28 weeks they were 6TYoless likely to

be fully breast feeding on discharge home than more mature infants (OR 0'33, 95% CI0'fl

to 0.62, P:0.001).

Although none of the potential confounders met the initial criteria for a |0o/o change in the

unadjusted odds ratio, two variables, education and gestational age, caused a relative

change. Adjusting for these two variables changed the odds ratio from I'73 to 1'78' This

change was judged not important and in the interest of a parsimonious model the

unadjusted odds ratio was retained (oR l.73,95yoCI 1.04 to 2.88, P:0'03).
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5.2.10.2 Confounding - outcome any breast feeding, Cup versus Bottle

In Table 5.I2 theadjusted odds ratio obtained from entering the confounding variables into

the logistic model are shown. The percentage change from the unadjusted odds ratio of

1.37 is also shown.

Table 5.12 Effectof confounding cup versus Bottle, any breast feeding

Indicator variable Adjusted
OR

Percentage
change

1.35 2

Breast fed before 1.32 4

Education t.2l 12

Gestational age <28 weeks 1.53 12

Women with a tertiary education were four times more likely to have any breast feeding on

dischargehome,whichwashighlystatisticallysignificant (oR4.27,95%cI1'82to 10'01'

P:0.001). If the infant's gestational age atbirth was less than 28 weeks they wereTTo/o

less likely to have any breast feeding on discharge home than more mature infants (oR

0.23, g 5o/o CI 0'I2 to 0.44, P<0'00 1 )'

Education and gestational age at birth less than 28 weeks gestation met the criteria for a

I0%o change in the unadjusted odds ratio. The odds ratio was reduced minimally when

adjusting for these variables, therefore the unadjusted odds ratio was retained (oR 1'37'

95% CI0.78 to 2.38, P:0.27).

5.2.11Breast feeding on discharge home by recruiting hospital and cup versus

Bottle

The effect of Cup versus Bottle on the outcomes fully breast feeding and any breast

feeding was not significantly different between the two hospitals and the primary results

from the overall models stand (fully breast feeding oR 1'39, 95% cI0'48 to 4'03' P:0'55;

anybreast feeding: oR 1.82, 95%cI0.57 to 5.75, P:0.31). (see Appendix XI:

Outcomes by recruiting hospital for detail)'

5.2.12Number needed to treat

The number needed to treat (I\INT) is seven (95% cI4 to 50), thus seven infants would

need to be cup fed for one extra infant to be discharged home fully breast feeding'
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5.2.13Outcome second research hypothesis

The second hypothesis , that astrategy of breast and cup feeding of growing preterm infants

results in a differentbreast feeding success rate than abreast and abottle strategy, is

supportedonlyforthosefullybreastfeedingondischargehome.

5.g Summary of primary study end poinÚ resulfs

The first research hlpothesis, that preterm infants less than 34 weeks gestation who have

non nutritive sucking on a dummy have a different breast feeding success rate than preterm

infants who do not have dummy sucking opportunities, is not supported' Not using a

dummy did not improve breast feeding outcomes'

The second research h¡pothesis ,that astrategy of breast and cup feeding of growing

preterm infants less than 34 weeks gestation results in a different breast feeding success

rate than a breast and a bottle strategy, is supported for those fully breast feeding on

discharge home. There \vas a trend to an increased prevalence of 'any' breast feeding for

those randomised to cup feeds, but this did not reach significance' v/ith the number of

infants included in this tnal a14.5%increase from 68% to 82.50/o could have been detected

in the outcome any breast feeding. To determine if there is a statistically signifrcant

difference in the prevalence of 'any' breast feeding found in this study between cup Q a%)

andBottle(68%),asamplesizeofl860wouldberequired'
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Ghapter 6. Results from the secondary study end points

6.1 Seconda ry studY end Points

The secondary study endpoints measured for the trial were:

o The proportion of infants breast feeding at three months post discharge

o The proportion of infants breast feeding at six months post discharge'

o The number of days to reach all sucking feeds

o Duration of hospitalisation

o Weight gain from birth to discharge home

. Feelings about participation in the trial

6.1.1 Breast feeding definition for secondary study end points

For the purposes of the secondary study endpoints Labbok and Krasovec's (1990) breast

feeding definitions were not used. The intent here was to determine the tlpe of milk feeds

infants were receiving (breast or formula) irrespective of whether they were receiving

solids. The category of 'All breast feeds' implies that the infant's milk feeds were only

breast feeds with no other types of milk given, 'pafüal'means that the infant's milk feeds

were a combination of breast feeds and other types of milk. Data were collected on the

timing of introduction of solids, however these could not be used as it became apparent

that some mothers were using actual age andsome coffected age and it could not be

determined with confidence which was used.

6.2 Breast feeding at three months posf discharge

The breast feeding prevalence at three months post discharge rwas calculated from

responses to the self-reported questionnaire. Responses were received for 265 infants, a

response rate of 88%. Non respondents who were not breast feeding on discharge home

(n:18) were coded as not breast feeding, giving data for 93o/o (n:283) of infants'

overall 39Yo olinfarÍs were being breast fed at three months post discharge (Table 6'1)
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All groups
Combined
(n:283)

Bottle/
Dummy
ln:76)

Bottle/
No Dummy
(n:63)

Cup/
Dummy
(n:65)

Cup/
No Dummy
(n:79)

Milk feeds at 3 months
post discharge

n(%)n(%\ n.(%)î(%)rr(%)
111 (39)26 (34)24 (38)27 (42)34 (43)breast

78 (28)16 (2 1)r9 (30)r8 (28)2s (32)AII breast feeds
r0 (13) 33 (12)s (8)9 (14)e (rr)Partial

r72 (6r)s0 (66)3e (62)38 (se)4s (s7)Not breast feeding

Table 6.1 Milk feeds at three months post discharge*

may not sum to 100 to rounding.

6.2,1 No Dummy versus Dummy at three months post d¡scharge

The breast feeding prevalence by dummy gloups are presented in Table 6'2'

Table 6.2 Breast feeding prevalence at 3 months, by dummy use

Milk feeds at 3 months No Dummy
(s=142\

Dummy
ln=141)

n(%\ n(%)

breast s8 (41) 53 (38)

AII bresst 44 (31) 34 (24)

Partial 14 (10) re (r4)

Not breast 84 (5e) 88 (62)

The odds ratio for milk feeds being all breast feeds at three months post discharge

comparing those randomised to No Dummy and those randomised to Dummy was oR

7.41, gsyocl 0.80 to 2.50,P:0.24. Adjusting for confounding by previous breast feeding

experience, education and gestational age at birth, made minimal change to the odds ratio'

parity caused a l\o/oincrease in the odds ratio from I '41 to 1'58 and the adjusted odds ratio

wasretained(adjustedOR1.58,95%CI0'89to2'78,P:0j2)'

The odds ratio for any (a11 and partially combined) breast feeds at three months post

discharge comparing those randomised to No Dummy and those randomised to Dummy

\Ã/as OR 1.15,g5YoCI0.67 to 1.95, P:0.62. 'When adjusting for confounding by panty,

previous breast feeding experience and gestational age at birth, there was minimal change

to the odds ratio. Education caused a 140/o decrease in the odds ratio from 1' 15 to 0'99 and

the adjusted odds ratio was retained (adjusted OR 0.99, 95% CI0'56 to 1'77, P:0'98)'

6.2.1.1 Dummy use af three months posf discharge

women were asked at the three month questionnaire whether their infant/s were using a

dummy now. Responses were received from 230 (76%) (Table 6.3)' Approximately 60%
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of those randomised to No Dummy and those randomised to Dummy were using a dummy

at three months Post discharge.

Table 6.3 Dummy use at three months post discharge

Dummy use at 3 months No Dummy
(n:117)

Dummy
ln:113)

Total
ln=230)

n(%) n(%\ n(%)

Do not use a 47 (40) 4e Ø3) e6 (42)

Use a 70 (60) 64 (s7) 134 (s8)

6.2.2CupversusBottleatthreemonthspostdischarge

Table 6.4 shows the breast feeding prevalence by cup or Bottle gloups at three months

post discharge.

Table 6.4 Breast feeding prevalence at 3 months, cup versus Bottle

Milk feeds at 3 months
post discharqe

cup
(n:1441

Bottle
(n:139)

î(%) î(%)
breast 6r Ø2) s0 (36)

All breast feeds 43 (30) 3s (2s)

r8 (13) rs (rr)

Not breast feeding 83 (s8) 8e (64)

The odds ratio for milk feeds being all breast feeds at three months post discharge for those

randomised to the cup groups versus Bottle goups was 1.27,95% CI0'72 to 2'33'P:0'42'

The milk feeds of infants randomised to the cup groups wefezTo/o more likely to be all

breast feeds at three months post discharge, but this did not reach statistical significance.

Adjusting for confounding (parity, previous breast feeding experience, education and

gestational age atbirth) made minimal change to the odds ratio and the unadjusted odds

ratio was retained'

The odds ratio for any breast feeding (all and partially combined) at three months post

discharge for those randomised to the cup groups was 1 .3I, g5o/o cI0'71 to 2'23' P:0'33

Adjusting for confounding þarity, previous breast feeding experience, education and

gestational age atbirth) caused minimal change in the odds ratio and the unadjusted odds

ratio was retained.
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6.2.g Reasons for stopping breast feeding by three months post discharge

At the three month questionnaire women were asked for all reason/s for stopping

expressing or breast feeding. A different set of questions was used for those who stopped

expressing before they started breast feeding, however this caused confusion for some

respondents who answered parts of both questions. The questions were similar and were

therefore combined. Of the 149 mothers with 172 infants not breast feeding at three

months, responses were received from 132 mothers with 153 infants, aresponse rate of

89%.

The main reasons given for stopping breast feeding or expressing were insufficient milk

supply (rr7O,6}yo),and that their baby took the bottle better (n:33, 25o/"), (Table 6'5)'
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Total
(n:132

mothers)

Bottle
(n:64

mothers)

cup
(n:68

mothers)

Reason

n(%)n(%)î(%)
Maternal

13 (10)6 (e)7 (10)
s (4)2 (3)3
4 (3)3 (s)I (2)

sickwhile

with other demandsDiffrcult to fit in
Didn't like
Went back to
Wanted to

3 (3)| (2)2 (3)
2 (3)2 (3)0't like breast
3 (2)3 (s)0
3 (2)2 (3)1(2)

000
000atDiffrcult to

want to breast feed

to be able to
Did not
w
F

Medicql reason
6 (s)4 (6)2 (3)
s (4)4(61 (s)

Had a medical reason

Doctor advised to

70 (60)32 (s0)47 (6e)tlnsufficient milk 2t (t6)e (14)12 (r8)
l7 (13)l0 (16)7 (10)

1(s2 (3)5
5 (4)5 (8)0
5 (4)2 (3)3 (4)

wasn't
sure

difficult

t
betterbottletheTook

Didn't feel milk was

Wanted to
Found
Sore

JJ18 (28)rs (22)
23 (r7)6 (e)t7 (2s)
18 (14)10 (16)8 (12)
1s (11)3 (s)12 (18)
1s (11)6 (e)9
13 (10)7 (11)6

7 (s)4 (6)3 (4)

breastB
the breast

after breast

had a weak suck

Breast fed too
Poor 3 (2)r(22at the breast

Table 6.5 Reasons for stopping breast feeding/expressing by 3 months

questions "mY not lnc¡ease enough to meet my babY's and "I t feel I enough milk'

6.3 Breast feeding at six months posf discharge

Breast feeding status at six months post discharge was collected by questionnairo'

Responses were received for 252 inrafis, a response rate of 83%' Non respondents who

were not breast feeding on discharge home (n:18) or at three months post discharge

(n:11) were coded as not breast feeding, giving data for 93o/o (n:281) of infants'

Breast feeding prevalence at six months post discharge according to randomisation is

presented in Table 6.6. OverallzT%of infants wsre being breast fed at six months post

discharge.
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Bottle &
Dummy
ln:76)

All groups
Combined
(n:281)

Bottle &
No Dummy
ln:63)

Cup &
Dummy
(n:64)

Cup &
No Dummy
(¡=78)

Milk feeds at 6 months
post discharge

n(%)n(%)n(%) rL(%)n(%)
17 (22) 77 (27t6 (2s)17 (27)27 (3s)Anv breast feeding

57 (20)r1 (1s)10 (t6)24 (31) 12 (1e)All breast feeds
20 (7)6 (r0) 6 (8)s (8)3 (4)Partial

204 (73)5e (78)47 (7s)47 (73)sl (6s)Not breast feeding

Table 6.6 Breast feeding prevalence six months post discharge*

may not sum to total due to

6.3.1 No Dummy versus Dummy at six months post discharge

The breast feeding prevalence by dummy gloups is presented in Table 6'7

Table 6.7 Breast feeding prevalence by dummy use at six months post discharge

Milk feeds at 6 months
oost discharge

NoDummy
ln:l41)

Dummy
(n:140)

n(%\ n(%)
Anv breast feeding 43 (30) 34 (24\

All breast feeds 34 (24) 23 (16)

e (6) 11 (8)

Not breast feeding 98 (70) 106 (76)

The odds ratio for milk feeds being all breast feeds at six months post discharge comp¿u:lng

those fandomised to No Dummy with those randomised to Dummy was: oR l'62,95o/o CI

0.85 to 3.07, P:0.14. Adjusting for confounding (parity, previous breast feeding

experience, education and gestational age at birth) caused minimal change to the odds ratio

and the unadjusted odds ratio was retained'

The odds ratio for any breast feeding (all and partially combined) at six months post

discharge for those randomised to No Dummy was 1 '37,95o/o CIO'77 to 2'44,P:O'29'

Adjusting for confounding þarity, previous breast feeding experience and gestational age

at birth) caused minimal change to the odds ratio. Education caused a l0o/o decrease in the

odds ratio from I .37 to ;^23 andtherefore the adjusted odds ratio was retained (adjusted

OR 1.23, 95%CI0.66 to 2.30, P:0.51).

6.3.1.1 Dummy use af six months post discharge

'women were asked at the six month questionnaire whether they were using a dummy

Responses were received from 237 (78%) (Table 6.8). Approximately half of those
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randomised to No Dummy and those randomised to Dummy were using a dummy at six

months post discharge.

Table 6.8 Dummy use at six months post discharge

Dummy use at 3 months NoDummy
(n=121)

Dummy
(n:116)

Total
(n:2371

n(%\ n(%) t(%)
Do not use a dummY 60 (s0) 61 (53) 121 (s 1)

Use a dummy 61 (s0) ss (47) 1 16 (4e)

6.3.2 Cup versus Bottle at six months post discharge

Table 6.9 shows the breast feeding prevalence by cup or Bottle groups at six months post

discharge.

Table 6.9 Breast feeding prevalence by Cup or Bottle use at six months post discharge

Milk feeds at 6 months
nost discharge

cup
h=L421

Bottle
ln:l39)

î(%) t(%)
breast 44 ßl). 33 (24)

All breast s6 (25) 21 (1s)

Partiaþ I (6) 12 (e)

Not breast feeding e8 (6e) 106 (76)

The odds ratio for milk feeds being all breast feeds at six months post discharge for those

randomised to the Cup groups was 1.91, 95% CI0.99 to 3.67, P:0'05' The milk feeds of

infants randomised to the cup groups wete 9lo/omore likely to be all breast feeds at six 
,

months post discharge, which was just on the margin of statistical significance atthe 5%o

level. Adjusting for confounding (parity, previous breast feeding experience, education'

gestational age atbirth less than 28 weeks) made minimal change to the odds ratio'

therefore the unadjusted model was retained'

The odds ratio for any breast feeding (a11 and partially combined) at six months for those

randomised to the Cup groups was 1.44, 95% CI0.81 to 2'57,P:0'22' Adjusting for

confounding þarity, previous breast feeding experience, education, gestational age at birth

less than 2g weeks) made minimal change to the odds ratio, therefore the unadjusted model

was retained.
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6,3.3 Reasons for stopping by 6 months post discharge

The reasons for stopping breast feeding were sought from those who stopped between

three and six months post discharge. of the 99 mothers with 11r infants breast feeding at

three months, data were available for 97 mothers with 109 infants. 26 mothers with 32

infants had stopped breast feeding between three and six months post discharge' reasons

for stopping breast feeding wero completed by 24 mothers with 30 infants' Respondents

could indicate more than one reason'

The main reasons given for stopping breast feeding between three and six months were that

the mother felt it was time to wean $t:8,33o/o) and that they wanted to make sure their

baby got enough milk (n:6, 25o/o), (Table 6'10)'

Table6.10Reasonsforstoppingbreastfeedingbetween3andímonths

6.3.4 Breast feeding duration

Figure 6.1 depicts the breast feeding prevalence for any breast feeding and fully breast

feeding at the three time points studied, for those randomised to no dummy or dummy'

Total
(n:24

Bottle
(n=13

mothers

cup
(n=11

Reason

nnn

Maternal

84 14it was flme to wean
521as hadBreast fed for as

101
Wanted to be to

000
Went back to work

000Difficult to at

Medical reason
422 1Had a medical reason

220toDoctor

64 12 Iwanted to make sure
2I1Didn't feel milk was
202 1wasn't
I10

Sore I01Didn't think had milk more

4 12 12after breastB J -f21
Poor 13J1weaned her/himself

2I1breast
22 I0tooBreast 000

Took the bottle better
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There was a trend for little difference in the prevalence of any or fully breast feeding on

discharge home, but an increased prevalence for both outcomes, for those randomised to

No Dummy, at three and six months post discharge.

Figure 6.1 Breast feeding duration No dummy versus Dummy
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Figure 6.2 depicts the breast feeding prevalence for any breast feeding and fully breast

feeding at the three time points studied, for those randomised to cup or bottle. There was a

trend for an increased prevalence of any and fully breast feeding for those randomised to

cup feeds at all time points, discharge home and three and six months post discharge'

Figure 6.2 Breas|feeding duration Cup versus Bottle
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women who were no longer breast feeding were asked to indicate the number of months

they had breast fed (or expressed), calculated from the birth of their baby' of the 303

infants in the study, 77 werestill breast feeding at six months post discharge; data were

available for203 (90%)of the 226whohad stoppedbreast feeding (Table 6'11)'

Table 6.L1 Number of months breast fed

Months breast fed cup
(n:98)

Bottle
(n:105)

Total
(n:203)

n(%) î(%) rr(%)

< 1 month 14 (r4) 1e (18) 33 (16)

1 month 2 months le (1e) 33 (31) s2 (26)

2 month J months 17 (t7) 22 (2r) 3e (1e)

3 month - < 4 13 (13) 8 (8) 21 (10)

4month-<5 months 15 (1s) 6 (6) 2r (10)

5 month 6 months 6 (6) 8 (8) 14 (7)

6 month 7 months 11 (11) 7 (7\ 18 (e)

7 month 8 months 1 (1) 2 (2) 3 (2)

8 month 9 months 2 (2) 0 2 (1)

Sixty per cent of infants had stopped breast feeding by less than three months of age' This

is in contrast to the Australian term infant population where 37o/ohad stopped breast

feeding by three months of age (Donath and Amir 2000)' It is important to note that for

some of the very preterm infants who are discharged at around term equivalent they are

already several months old. For example an infant born at 24 weeks gestation and

dischargedhomeat38weekspostmenstrualageisalready3%monthsold'atthreemonths

post discharge they arc 6y2months of age. But nutritionally and developmentally these

infants are recalculated to corrected age, the age they would be if bom at term' However

from the mother's perspective she has been expressing and breast feeding for over six

months.

6.4 DaYs to alt sucking feeds

The number of days to all sucking feeds was calculated as the number of days from birth

until the day of the fnal gavage tube feed. Cox proportionalhazatdmodels were used to

estimate hazardratios for the interventions. The deperrdence due to inclusion of twins was

accounted for by using robust variance estimates, clustering on the mother' Data were

missing for 13 infants; infants who were withdrawn and those who died were included in

the survival analysis, censoring at the time of last available data, n:306.
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Figure 6.3 depicts the Kaplan-Meier survival curves for the four randomised groups.

Those randomised to cupÀ{o Dummy took the longest to reach all sucking feeds, and

BottleA{o DummY the least.

f igure 6.3 Kaplan-Meier survival estimates days to all sucking feeds, by randomised group

1.00

0.75

0.50

0.25

0.00
75

Days
100 125 1

25

CupÀ{o DummY
CuplDummY

BottleA{o DummY
Bottle/DummY

50

The summary statistics for each group are presented in Table 6.12.

Table 6.12 Number of days to all sucking feeds, summary statistics by group randomised'

6.4.1 No Dummy versus DummY

The Kaplan-Meier survival curves for the number of days taken to reach all sucking feeds

analysed by allocation to No Dummy (n:160) versus Dummy (n:146) are shown in FigUre

taa

-- a,

t 1
I

1

I

I

t
I

ì

All groups
(n=306)

Bottle/
Dummy

Bottle/
No Dummy

Cup/
Dummy

Cup/
No Dummy

Days to all
sucking feed

4242JJ4251Median 27-6426-6025-5229-7132-70

6.4

78



Figure 6.4 Kaplan-Meier survival estimates days to all sucking feeds, by dummy allocation
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There was no signifrcant difference in the number of days it took to reach all sucking feeds

between those randomised to No Dummy and those randomised to Dummy (HR 0'94, 95%

cI 0.73 to 1.20,P:0.61). The summary statistics for No Dummy versus Dummy

allocation are presented in Table 6'13'

Table 6.13 Number of days to all sucking feeds, summary statistics: No Dummy versus Dummy

Days to all
sucking feed

No Dummy
ln:160)

Dummy
(n=146)

davs (95% CI) davs (95% CI)

25* percentile 28 (25 to30) 27 (24ro30)

50b percentile 42 35 to 49) 42 (36to 48)

75ü percentile 64 (55 to 70) 63 (59 to 71)

6.4.2 Confounding - No Dummy versus Dummy

To explore the effect of confounding, indicator variables \ilere entered into the model

where there was a l01l,o or greater difference in the distribution between the No Dummy or

Dummy groups (parity, previous breast feeding experience). Gestational age at birth is a

known predictor for time to reach all sucking feeds and was also entered into the model' If

the indicator variable changed thehazardratio by l0o/o or more it was retained in the

model. The dependence due to inclusion of twins was accounted for by using robust

variance estimates
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In Table 6.14 the adjusted hazardratios obtained from entering the confounding variables

into the cox proportional hazardsmodel are shown. The percentage change from the

unadjusted hazardratio of 0.94 is also shown'

Table 6.14 Effect of confounding No Dummy versus Dummy, days to all sucking feeds

Indicator variable Adjusted
HR

Percentage
change

Primiparity 0.93 1

Breast fed before 0.93 1

<28 weeksGestational 0.97 J

Infants who are more preterm at birth take longer to mature, therefore longer to reach all

sucking feeds, gestational age albirth therefore is a potential confounding variable' There

were a similar proportion of infants included in the survival analysis who were less than 28

weeks gestational age atbirth randomised to No Dummy (n:37,23%) and Dummy (n:32'

22%). Figure 6.5 shows the Kaplan-Meier survival curves for the number of days to reach

all sucking feeds for infants with gestational age at birth less than 28 weeks' The median

number of days to reach all sucking feeds for those randomised to the No Dummy groups

was three days longer than for those randomised to the Dummy goups (Table 6'15)' but

thisdifferencerùrasnotstatisticallysignificant(HR 0.73,95yoCI0.44to1'23,P:0'24)'

F'igure 6.5 Kaplan-Meier survival estimates days to all sucking feeds, by No Dummy or Dummy

aliácation, for gestational age atbirth less than 28 weeks'
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Table 6.15 Number of days to all sucking feeds, swnmary statistics: No Dummy versus Dummy'

gestational age atbirth less than 28 weeks

Days to all
sucking feed

NoDummy
(n:32\

Dummy
(n:37)

davs (95% CI) davs (95% CI)

25rpercentile 70 (60 to76) 7l (65 to76)
83 (71 to 9l) 80 (70 to 94)

JFpercentile 98 (83 to 104) 93 (89 to 112)

Figure 6.6 shows the Kaplan-Meier survival curves for the number of days to reach all

sucking feeds for infants with gestational age at birth 28 to 34 weeks. There remained no

statistically significant difference in the time taken to reach all sucking feeds (HR 1'01'

95% cI0.76 to 1.34, P:0.94). The median number of days to reach all sucking feeds for

those randomised to the No Dummy groups was two days longer than for those randomised

to the DummY groups (Table 6'16)'

F'igure 6.6 Kaplan-Meier survival estimates days to all sucking feeds, by No Dummy or Dummy

allocation, for gestational age greaterthan or equal to 28 weeks and less than34 weeks'
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Table 6.16 Number of days to a1l sucking feeds, summary statistics:No Dummy versus Dummy'

g"Jutio"¡ age atbirth greater than or equal to 2g weeks to less than34 weeks
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'When infants less than 28 weeks gestational age atbirth were entered into the model this

caused a minimal increase in the hazardrutio of 3o/o from 0.94 to 0.97 and therefore was

removed from the model.

None of the potential confounding variables met the criteria for a l0o/o change in the

relative hazard,therefore the unadjustedhazardratio was retained (HR 0.94, 95%CI0'73

to 1.20, P:0.61).

6.4.3 Days to all sucking feeds by recruiting hospital and No Dummy versus

Dummy

Exploration of the outcome 'days to all sucking feeds' was undertaken by recruiting

hospital to explore heterogeneity across recruiting sites. The effect of dummy use on the

outcome 'days to all sucking feeds' did not differ significantly between the two recruiting

hospitals and the primary results from the overall models stand (HR l-Il,95o/o CI 0.68 to

1.g0, p:0.69). See Appendix XI: Outcomes by recruiting hospital for more detail.

6.4.4 Cup versus Bottle

The Kaplan-Meier survival curves of the number of days taken to reach all sucking feeds

according to Cup versus Bottle allocation are shown in FigUre 6.7.
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tr'igure 6.7 Kaplan-Meier survival estimates days to all sucking feeds, by Cup or Bottle allocation
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The risk of taking longer to reach all sucking feeds is increased in those randomised to cup

feeds (HR l.50,gsyocl to 1.16 to 1.94,P:0.002). The summary statistics for cup versus

Bottle allocation are presented in Table 6'17' When comparing the median number of

days, those randomised to receive cup feeds took 12 days longer to reach all sucking feeds

than those randomised to receive bottle feeds'

Table 6.17 Number of days to all sucking feeds, summary statistics: cup versus Bottle

Days to all
suckins feed

cup
(n:157)

Bottle
(n:149)

davs (95% CI) days (95% CI)

l5ü percentile 3l (27 to35) 26 (23 to28)

50b percentile 50 (41 to 57) 38 (31 to 43)

75ù percentile 

-
70 (64 to 79) 55 (51 to 62)

6.4.5 Confounding - Cup versus Bottle

The effect of potential confounding variables on the outcome number of days to reach all

sucking feeds in the cup (n:157) versus Bottle (n:149) groups was explored as described

earlier (see section 6.4.2). There was a 70%o or gteater difference in the distribution

between the cup or Bottle groups for the variable parity; gestational age at birth is a known

predictor of time to reach all sucking feed and was also entered into the model'

10

83



In Table 6.18 the adjusted hazardratios obtained from entering the confounding variables

into the Cox proportional hazardsmodel are shown. The percentage change from the

unadjusted hazardratio of 1'50 is also shown.

Table 6.18 Effect of confounding Cup versus Bottle, days to all sucking feeds

Indicator variable Adjusted
HR

Percentage
change

Primiparity 1.50 0

Gestational age <28 weels 1.76 t7

Adding parity to the model did not change thehazardratio and was removed from the

model. Infants who are more premature at birth take longer to mature, therefore longer to

reach all sucking feeds. There was a similar proportion of infants allocated to Cup with

gestational age atbirth less than 28 weeks (Cup n:39,25o/o)Bottle n:30, 20%)' Figure 6'8

shows the Kaplan-Meier survival curves for the number of days to reach all sucking feeds

for infants with gestational age at birth less than 28 weeks. The median number of days to

reach all sucking feeds for those randomised to cup feeds is nine days longer than for those

randomised to bottle feeds (Table 6.19). The risk of taking longer to reach all sucking

feeds for those randomised to Cup feeds and who are gestational age atbirth less than 28

weeks now nears statistical significance (HR I.62,95o/oCI0'93 to 2'82,P:0'09)'
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Figure 6.8 Kaplan-Meier survival estimates days to all sucking feeds, by cup or bottle allocation,

for gestational age at birth less than 28 weeks'
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Table 6.19 Number of days to all sucking feeds, surnmafy statistics: cup versus Bottle, gestational

age atbirth less than29 weeks

Days to all
suckins feed

cup
(n:39)

Bottle
ln:30)

davs (95% CI) davs (95% CI)

-5b percentile 7l (67 to79) 67 (60 to 70)

50h percentile 86 (74 to 95) 77 (67 to9l)
T5lrpercentile 100 (90 to 109) o') 80 to 102)

Figure 6.9 shows the Kaplan-Meier survival curves for the number of days to reach all

sucking feeds for infants with gestational age at bifth 28 to 34 weeks. The median number

of days to reach all sucking feeds for those randomised to cup feeds is eight days longer

than for those randomised to bottre feeds (Tabr e 6.20). The risk of taking longer to reach

all sucking feeds for those randomised to cup feeds and who are gestational age atbirth 28

to less than34weeks remains highly significantly increased (IIR 1 '67 ,95yo CI l '26 to

2.21,P <0.001).
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Figure 6.9 Kaplan-Meier survival estimates days to all sucking feeds, by cup or bottle allocation,

foigestational agegreater than or equal to 28 weeks and less than34 weeks.
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Table 6.20 Number of days to all sucking feeds, summary statistics: cup versus Bottle, gestational

ii" itbirth greater than oiequal to 28 weeks to less than34 weeks

Days to all
sucking feed

cup
(n=118)

Bottle
(¡=119)

clays (95% CI) davs (95% CI)

25h percentile 27 (24to3r) 24 (21to26)

50ù percentile 

-

3s (34 to 45) 30 (28 to 35)

75h percentile 57 (5lto62) 45 (40 to 51)

When an indicator for infants less than 28 weeks gestational age atbirth was entered into

the model this explained some but not all of the effect of cup feeding. Infants less than 28

weeks gestation at birth were six times more likely to take longer to reach all sucking feeds

which was highly statistically significant (HR 6.06, 95% CI4.16 to 8'80, P<0'001)'

Gestational age atbirth met the criteria lor a l0o/o change in the hazardratio, adjusting for

this variable increases thehazardratio from 1.50 to 1.75. The adjusted hazatdratio was

retained (HR 1.75, 95% CIl.34 to 2'28, P<0'001)'

Figure 6. 10 shows the Kaplan-Meier survival curves adjusted for gestatio îal age at birth

less than 28 weeks. In Table 6.21thesrlInmary statistics are presented' 'when adjusting
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for gestatio nal age at birth less than 28 weeks, there is now a nine day increase in length of

time to reach all sucking feeds for those randomised to cup feeds.

Figure 6.10 Kaplan-Meier survival estimates days to all sucking feeds, by cup or bottle allocation,

adþsted for gestational age at birth less than 28 weeks'
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Table 6.21 Number of days to all sucking feeds, summary statistics: Cup versus Bottle, adjusted

for gestational age at birth less than 28 weeks

Days to all
suckinq feed

cup
(n:118)

Bottle
(n=119)

days days

25b percentile 27 23

-õFpercentile 40 31

75ft percentile 58 45

6.4.6 Days to all sucking feeds by recruiting hospital and Cup versus Bottle

The effect of cup use on the outcome 'days to fulI sucking feeds' did not differ

significantly between the two recruiting hospitals (test for interaction effect: IJF-I-34,95o/o

cI 0.80 to 2.23,P:0.2). See Appendix XI: outcomes by recruiting hospital for more

detail.
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6.5 Duration of hosPitalisation

The duration of hospitalisation was calculated as the number of days from birth to

discharge home, this included the number of days at wcH/lvfHV/ plus the number of days

at the peripheral hospital. Cox proportionalhazatd models were used to estimate hazard

ratios for the interventions. The dependence due to inclusion of twins was accounted for

by using robust variance estimates, clustering on the mother' Infants who were withdrawn

and those who died were included in the survival analysis, censoring at the time of last

available data (n:16). The final discharge date was missing on two infants, censoring

therefore occurred at time of transfer from v/cIvMHW. 319 infants were therefore

included in the survival analysis with censoring for 18 infants.

Figure 6.11 depicts the Kaplan-Meier survival curves for the four randomised groups' The

cupa{o Dummy group had the longest length of hospital stay and Bottlea{o Dummy the

shortest.

Figure 6.11 Kaplan-Meier survival estimates duration of hospitalisation by randomised group
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The summary statistics for each group are presentedinTable 6'22-
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Table 6.22 Duration of hospitalisation, summary statistics by group randomised

Duration of
hospitalisation

Cup/
No Dummy

(n:89)

Cup/
Dummy
h:721

Bottle/
No Dummy

(n=73)

Bottle/
Dummy
(n=85)

All groups
(n:319)

days days days days days

Median 62 53 40 50 5l

Interquarlile range 39-81 32-86 32-61 3s-69 35-74

6.5.1 No Dummy versus DummY

The Kaplan-Meier survival curves for the duration of hospitalisation according to No

Dummy versus Dummy allocation are shown in Figure 6'12'

Figure 6.12 Kaplan-Meier survival estimates duration of hospitalisation by Dummy group
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There \¡/as no significant difference in the lengfh of stay between those randomised to No

Dummy or those randomised to Dummy (HR 0.98, 95% cI0'76 to 1'26, P:0'87)' The

srünmary statistics for No Dummy versus Dummy allocation are presented in Table 6'23'

Duration of
hosnitalisation

NoDummy
ln=l62)

Dummy
(n:15Ð

Davs (95% CD Days (95% Cll
l5ü percentile 35 (32-38) 33 (30-40)

5OFpe¡centile s3 (44-se) 51 (4s-59)

75ü percentile 74 (67-8s) 78 (66-86)

Table 6.23 Duration of hospitalisation, sunmary statistics by dummy group
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6.5.2 Confounding - No dummy versus Dummy

Adjusting for potential confounding (parity, previous breast feeding experience and

gestational age atbirth) made minimal change to the hazatdratio and the unadjusted

hazardratio was retained (HR 0.98, 95%CI0.76 to 1.26, P:0.87).

6.5.3 Cup versus Bottle

'when analysed by cup (n=161) versus Bottle (n:158) (Figure 6.13) the risk of a longer

hospital stay was increased in those randomised to receive cup feeds (HR 1'41' 95% CI

1.09 to 1.82, P:0.01). Summary statistics are presented in Table 6'24' Those randomised

to receive cup feeds had a median length of stay 11 days longer than those randomised to

bottle feeds.

Figure 6.13 Kaplan-Meier survival estimates duration of hospitalisation, cup versus Bottle
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Duration of
hospÍtalisation

cup
(n:l61)

Bottle
(n=l58)

davs (95% CI) days (95% CI)

25ü percentile 37 ß2to42) 33 (32to37)

Tõrpercentile 59 (50 to 67) 48 (40 to 53)

75b percentile 85 (74 to92'¡ 65 (60 to 75)

Table 6.24 Duration of hospitalisation, summary statistics cup versus Bottle
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6.5.4 Confounding - Cup versus Bottle

potential confounding variables, when analysed by Cup versus Bottle, included parity and

gestational age atbirth. Parity did not change thehazardratio and was excluded from the

model.

Infants who are more premature at birth take longer to mature, therefore require a longer

duration of hospitalisation. There were a similar proportion of infants allocated to Cup and

Bottle groups with gestational age at birth less than 28 weeks (Cup n:42,26%o; Bottle

rr34,22%). Figure 6.14 shows the Kaplan-Meier survival curves for the duration of

hospitalisation for infants with gestational age at birth less than 28 weeks' The summary

statistics arepresentedinTable 6.25,althoughthemedianlengthof staywas 93 days for

those randomised to cup feeds and those to bottle feeds, the overall risk was for a longer

length of stay for those randomised to cup feeds. The risk of a longer hospital stay

remained significantly increased in those randomised to receive cup feeds and who were

less than 28 weeks gestational age atbirth (HR 1.8I,95o/o cI 1'06 to 3.09, P:0'03)'

trigure 6.14 Kaplan-Meier survival estimates duration of hospitalisation, by cup of Bottle

allãcation, for géshtionalage atbirth less than28 weeks'
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Table 6.25 Duration of hospitalisation, summary statistics Cup versus Bottle, gestational age at

birth less than 28 weeks

Duration of
hospitalisation

cup
(n:42')

Bottle
(n:34)

davs (95% CI)

25rpercentile 86 (75 to 90)
.t.l 66 to 85)

-0ù percentile 93 88 to 109) 93 (81 to 97)

75h percentile 113 (98 to 124) 100 (96 to 108)

Figure 6.15 shows the Kaplan-Meier survival curves for the duration of hospitalisation for

infants \ilith gestational age at birth 2g to 34\ /oeks. The summary statistics are presented

in Table 6.26. There was a five day difference in the median length of stay with those

randomised to cup feeds hospitalised longer. The risk of a longer hospital stay remained

significantly increased in those randomised to receive cup feeds and who were 28 to less

thart34weeks gestational age atbirth (HR I.44,95o/o CI 1'08 to l'92, P:0'01)'

Figure 6.15 Kaplan-Meier survival estimates duration of hospitalisation, by cup of Bottle

aliocation, for géstational age atbirth 28 to less than34 weeks'
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Table 6.26 Duration of hospitalisation, summary statistics cup versus Bottle, gestational age at

Duration of
hosnitalisation

cup
(¡=119)

Bottle
(rc\24\

davs (95% CI) davs (95% CI)

25ü percentile 32 (30 to 37) 32 (30 to 33)

50'percentile 45 (42 to 53) 40 (37 to 44)

75û percentile 66 (59 to 71) 55 (49 to 59)

birth 28 to less than34 weeks
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When infants less than 28 weeks gestational age atbirth were entered into the model this

explained some but not all of the effect of cup feeding. Gestational age atbirth accounted

for a 5l/oincrease in the hazardratio from 14l to 1.48 (95% ü 1.08 to 2'01, P:0.01).

None of the potential confounding variables met the initial criteria for a l0o/o change and

the unadjusted hazard ratio was retained: HR 1'41, 95% CIl'09 to 1'82, P:0'01'

6.5.5 Length of stay by recruiting hospital and cup versus Bottle

The effect of cup use on length of hospital stay did not differ significantly between the two

recruiting hospitals (test for interaction effect: HR 1.09, 95% CIO'67 to 7'79,P:0'73)' See

AppendixXl:outcomesbyrecruitinghospitalformoredetail'

6.6 Weight gain

Weight gain was calculated in grams per kilogram per day as follows:

Grams per kilogram per day : grdms per day/averøgeweight

whereGramsperdoy:(dischargeweight_birthweight)/Iengthofstay

and Average weight : (birth weight * discharge weight)/2

The summary statistics for the four groups are presentedinTable 6'27

Table 6.27 Weiehtgain, summary statistics by group randomised

Weight gain
(g/kg/day)

Cup/
No Dummy

(n:79)

Cup/
Dummy
(n:66)

Bottle/
No Dummy

h:671

Bottle/
Dummy
(n=81)

All groups
(n=293')

Mean+ SD 10.4'/ !.2.35 9.99 !3.07 t0.33 !3.29 10.34 r 3.19 t0.29 !2.97

Range 3.03 to 14.50 3.56 to 24.04 1.05 to 20.51 -3.29 to 16.01 -3.29 to 24.04

There \Ã/as no significant difference in the weight gain between those randomised to No

Dummy or those randomised to Dummy (t -- -0.65, df 291,P:0'52, difference in means -

O.z3gkglday,95o/o cI -0.91 to 0.46 E/KgldaÐ. The summary statistics for No Dummy

versus Dummy allocation are presented in Table 6'28'
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Table 6.28 Weight gain, summary statistics No Dummy versus Dummy

Weight gain
(e/ke/daY)

No DummY
(n=146)

Dummy
(n=t471

Mean + SD 10.41 t 2.81 10.18 + 3.13

Range 1.05 to 20.51 329 ro24.04

There was no significant difference in the weight gain between those randomised to cup or

those randomised to Bottle (t:0.25, df 2gl,P:0'81, difference in means 0'09 flkglday'

95%CI_0.60to0.77elkglday).ThesummarystatisticsforCupversusBottleallocation

are presented in Table 6.29'

Table 6.29 Weight gain, summary statistics Cup versus Bottle

Weight gain
lelke/dav)

cup
(n=145)

Bottle
(n:148)

Mean + SD 10.25 t2.70 t0.34 !3.23

Range 3.03 to24.04 -3.29 to 20'51

The weight gain found in the study is lower than the expected weight gain for preterm

infants of 15 gram srkgrday. preterm infants rose approximately r0% - z0o/o ortheir birth

weight after birth and can take approximately ten to twenty days to get back to their birth

weight.Theweightgainofl5grams/kgldayisexpectedafterinfantshaveregainedtheir

birth weight. Úr this study only birth weight and discharge weights \Ã/ere recorded and so

weightgainfromtimeofregainingbirthweightcouldnotbecalculated'

6.7 Feelings about Participation in the trial

Mothers were asked at the six month post discharge questionnaire whether, if they were in

the same situation, they would participate in such a study again' Possible responses were

Yes, No and Maybe. of the 252 questionnaires completed at the six month post discharge

questionnair e,22lresponses were given to this question' Table 6'30 details the responses

Table 6.30 ParticiPate agarn

Participate again
(total number

Cup &
No DummY

(n=73)
n(%)

Cup &
Dummy
(n:61 )
r'(%)

Bottle &
NoDummY

(n=55) 
-

Bottle &
Dummy
(¡=63)

All groups
Combined

(n:252\

Yes
No

st (71)
0

40 (76) _ 43 (e0) 4e (e3) 183 (83)

2 (l)

Maybe rs (23) t2(23) _ 4 (8) 0 35 (16)
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The majority of respondents would participate in such a study again' More in the Cup

groups \¡/ere unsure if they would participate againwith approximately 20o/o answenng

'Maybe' to this question.

Space was available for additional comments, 47 respondents (2Io/o) took this opportunity'

comments were glouped into related themes and a content analysis of the themes was

undertaken. The themes included research, feeding method and study desigrVmanagement'

Participant quotes are included as an example of the range of responses'

. Research

The comments were on the whole positive, 47% (r22) of respondents commented on the

importance of research and their willingness to take the opportunity to help those in the

future who may have preterm infants. This included five who commented on the

importance of this study in particular. Three answered that their participation would be

dependent on the research. There were two negative comments, one stating it was time

consuming, and one commented:

,,1 said yes to all the research and realised that was a problem later' I was bamboozled at

the time after theY were born' "

Feeding methodo

There were five positive comments about the use of cup feeds as these quotes show:

,,Because I found using a cup rather than a bottle when my baby wøs learning to feed wøs

simple and not confusing to babY"

"The study has hetped me realise the irnportance of no bottles and dummies in the success of

breast feeding"

One commented: "cupfeeding is impossible if baby is upset"

There were three positive comments about bottles:

,,1 would demand to put my baby on a bottle. I would not agree to have her on a cup"

,,we were in the control group which made it easier. I don't know that we would have

stayed. in the study if weiadLeen in the cup groups as my baby really needed her bottle

feeds "

"... both of us can participate in his feed time"

95



Two respondents made comments on the use of dummies'

,,would only do it if were in dummy group, as Ifeel premmies need the comfort of a dummy

when they ípend so much time on their own in an isolette"'

.,were times at home when I wished he'd taken a dummy but he wouldn't but I don't regret

him not having one as I would only have been faced with removing it from him at some

stage."

Stu dy mand g em ent / des i gna

Five respondents commented on the management of the study or the study design as

follows

One comment was made against the study design:

,,At times I found it hard to stick by the 'rules' of my particular combination of *BcD' I',d

rather just ao rnot wis bestfor my b,øUy instead oiryfng þ continue adhering to the trial

combinations"
*(BCD was the acron)¿m for the trial - Bottles' cups and dummies)

onerespondentcommentedonthesupportofstaffforthetrial:

,,Mybabywasoncupfeedsandthestaff(exceptforafew)werenotsupportiveofthecup'

They gavaged my baby rather than cup'ieà - this was very distressing to us'"

Three respondents commented on the need for support for staff at the peripheral hospitals

intheirinvolvementinthetrial,asthisquoteillustrates:

,,The staff would have to be insewiced on how to cup fee| as would both parents - also more

information olouitn" survE) to the home hospital so staff are awdre of it' "

Overall the majority of respondents would participate in such a study againbut more

respondents in the cup groups were unsure' Of those who made comments the majority

were positive about the need for research in this population and their involvement' Some

respondents highlighted the need for better support of staff and peripheral hospitals'
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6.8 Summary of secondary study end points

The proportion of infants still receiving breast feeds at three and six months post discharge

did not differ significantly between those randomised to 'no dummy' and those randomised

to receive a dummy. There v/as a non siguificant trend for those randomised to cup feeds

to have a higher breast feeding prevalence at three and six months post discharge' The

most frequently cited roason for stopping breast feeding by three months post discharge

was perceived insufficient milk supply. Dummy use had no effect on the number of days

taken to reach all sucking feeds or length of hospitalisation. Those randomised to cup

feeds had a significantly increased risk of a longer time to reach all sucking feeds and of

hospitalisation. Those randomised to use of a dummy or cup showed no signifrcant effect

onweightgain.Themajorityofparticipants,ifinthesamesituation,wouldparticipatein

research for Preterm infants'
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Ghapter 7. Exploratory sub'analyses

7.1 Introduction

Sub-analyses were performed to further explore the effects of not using a dummy and cup

feeding on varying breast feeding outcomes. It is acknowledged that recombinations of the

endpoints associated with these exploratory sub-analyses can lead to an increase in Type 1

error and caution is required in interpreting the results'

Twelve exploratory analyses were performed. Using the Bonferroni method to control for

the inflation in Tlpe 1 error consequent on multþle post hoc tests, significance is claimed

when the test yields a p value less than 0.05 divided by the number of tests. Significance is

therefore set at P:0.004 for these exploratory analyses'

7.2 FulllNearty fult breast feeding on discharge home

Labbok and Krasovec's revised breast feeding schema (Coffin et aI' 1997) now includes a

sub category of 'Full./Nearly fu|Ibreast feeding' which comprises fully and high partial

breast feeding. There was a higher proportion of infants in the No Dummy group with a

high partial (>S0%) breast feeding rate, that is over 8 out of the last 10 feeds prior to

discharge home were breast feeds (either direct breast feeds or expressed breast milk)

(Table 7.1). There was also a higher proportion in infants randomised to Bottle feeds with

a high partial (>80%) breast feeding rute (TableT '2)'

Table 7.1 Breast feeding amounts on discharge home No Dummy versus Dummy

Breast feeding
amounts

No Dummy
groups
(n=152)

Dummy
groups
(n=151)

All groups
combined
ln:303)

Fully 79 52), 8s (s6) 164 (s4)

Hiehpartial (>80%) 14 (e) 6Ø\ 20 (7)

Mediumpartial
(20% -80%)

e (6) ls (e) 24 (8)

Lowpartial (<20%) I (1) 1 (1) 2 (r)

Token 4 (3) I (1) sQ)
Nil 4s (30) 43 (2e) 88 (2e)
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Table 7.2 Breastfeeding amounts on discharge home cup versus Bottle

Breast feeding
amounts

Cup groups
(n:151)

Bottle
groups
(n:152)

All groups
combined
(n:303)

e2 (6t) 72 (4'7) 164 (s4)

Hieh partial (>80%) 7 (5) 13 (e) 20 (7)

Mediumpartial
- 80%

10 (7) 14 (e) 24 (8)

Low <20o/o 1 (1) I (1) 2 (r)

Token 2 (r) 3 (2) s (2)

Nil 3e (26) 49 (32\ 88 (2e)

To determine if there vras an interaction effect between cup use and not using a dummy

with the outcome 'Fully and High partial'breast feeding', a logistic regression was

performed. The independent variables were the cup groups (irrespective of dummy use)

and No Dummy groups (irrespective of cup or bottle) with a multiplicative interaction term

for cup and No Dummy. The interaction was neither important nor statistically

significant: oR 0.83, 95% CI0.29 to 2.37,P:0.73. Comparisons can therefore be

performed on the marginal gloups No Dummy versus Dummy and cup versus Bottle'

7.2.1 No Dummy versus DummY

If the infants receiving greater than 80% breast feeds on discharge home are combined

with the numbers fully breast feeding, there remains no significant difference between

those randomised to No Dummy and those randomised to Dummy (Table 7'3)'

Table 7.3 Summary results No Dummy versus Dummy 'Full/l'{early full breast feeding'

low token not

The effect of confounding was explored as described in chapter 5 (section 5'2'6)'

Indicator variables were entered into the model where there was a l0o/o or greater

difference in the distribution between the No Dummy and Dummy þarity, previous breast

feeding experience) groups or where the indicator was identified a priori as a known

predictor for breast feeding success (education, previous breast feeding experience and

gestational age atbirth). None of the indicator variables met the criteria ror al0%o change

in the odds ratio and the unadjusted odds ratio was retained.

Dummy
(n:151)

No DummY
(n:152)

Fully & high Partial
breast

P ValueOR o//on (Y.\n ('/.\
0.88to 1.71.04er (60)e3 (61)&

60 (40)s9 (39)*The rest
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No statistically significant difference was found between those randomised to No Dummy

and Dummy for the outcome fulVnearly full breast feeding on discharge home'

7.2.2 Cup versus Bottle

If the infants receiving greater than 80% breast feeds on discharge home are combined

with the those fully breast feeding, they were 50olo more likely to be 'fully and high pafüal'

breast feeding on discharge home if they were randomised to cup feeds, this did not now

reach statistical significance (Table 7'4)'

Table 7.4 Summary results cup versus Bottle 'Full/l'Iearly full breast feeding'

partiat, , token atrd not

The inclusion of 'high partial' breast feeding did not form part of the initial study

hlpothesis, and the alternate sub-categorisation of 'FulyNearly Full breast feeding'

(Coffin et al. 1997)had not been published when this study was designed' The study was

powered to detect a 16.5o/rincrease in the proportion of infants fully breast feeding

compared to pafial and not breast feeding from 45o/o to 61.5o/o. The pre-trial proportion

for a combined group of 'high partial'and fully breast feeding cannot be determined as the

baseline data were not collected in this format. A total sample size of 786 (cup 393 and

bottle 393) would be required to detect a difference in the prevalence of breast feeding

lrom 56%o to 660/o.

The effect of confounding was explored. There was a lTYo or greatet difference in the

distribution between cup and Bottle groups for parity; previous breast feeding experience,

education and gestational age are known predictors for breast feeding success in preterm

infants.

Gestational age atbirth met the criteria lor al)o/o change in the odds ratio, increasing the

odds ratio by lr%from 1.50 to 1.66, and the adjusted odds ratio was retained (adjusted oR

1.66, gsyo cI0.g7 to 2.83,P:0.07). Infants randomised to cup feeds were more likely to

be discharged home 'fully and high partial breast feeding' but this was not statistically

significant. 
100

Bottle GrouPs
(n:152)

Cup groups
(n=151)

Fully & high Partial
breast feeding

P ValueoR(9s% cDn ('/'ln ('/"1
0.l31.50 (0.89 fo2.53)9e (66) 85 (s6)&

67 (44)52 (34\*The rest



T.g Fuly breast feeding yersus Not breast feeding on discharge home

The study sample size was calculated to detect a difference in the numbers fully breast

feeding compared to those pafüally and not breast feeding. Clinical and anecdotal

experience at the time the study was designed suggested that mothers who were discharged

home partially breast feeding were likely to stop breast feeding once home'

It is diffrcult to discern from the literature on trials reporting outcomes of breast feeding

what comparison is being made when authors refer to exclusive or fully breast feeding'

They do not state if they are comparing fully or exclusive to a combined group of partially

and not breast feeding or only to those not breast feeding (Schubiger et al' 7997;

Kliethermes et al. I999;Kramer et al.2}0la; Kramer et al. 2001b). Gunn (2000) does not

define the comparison but it can be determined from the graphical representation that

exclusive breast feeding has been compared to the combined group of partial and not breast

feeding þp. 1360-1).

In comparing those fully breast feeding to a combined group of partially and not, the

importance of those partially breast feeding is discounted' It may have been more correct

to compare the proportion of those fully breast feeding with the proportion not breast

feeding.

To determine if there v/as an interaction effect between cup use and not using a dummy a

logistic regression was performed with fully breast feeding versus not breast feeding as the

outcome variable. The interaction was neither important nor significant: OR 0'99,95o/' CI

0.31 to 3.15, p:0.98. Comparisons can therefore be performed on the marginal groups No

Dummy versus Dummy and Cup versus Bottle'

7.3.1 No Dummy versus DummY

Infants wers ress rikery to be fuily breast fed compared to not breast fed if randomised to

NoDummY]thiswasnotstatisticallysignificant(Table7.5)

No Dummy
(a=124\

Dummy
(n=128)

n ('/rl n ('/r) oR (9s% CÐ P Value

Fullv breast feeding 7e (64) 8s (66) 0.89 (0.50 to 1.58) 0.69

Not breast feeding 45 (36) 43 (34)

Table 7.5 Summary results No Dummy versus Dummy- fully breast feeding versus not
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when adjusting for potential confounding (parity, previous breast feeding experience,

education and gestational age at birth), education met the criteria for al\Yo change to the

unadjusted odds ratio, decreasing the odds ratio by 18% from 0.89 to 0.73. The adjusted

odds ratio was therefore retained (adjusted oR 0.73, 95% CI0.39 to 1.38, P:0'33)'

No statistically significant difference was found between those randomised to No Dummy

or Dummy on the outcome fully breast feeding versus not breast feeding on discharge

home.

7.3.2 Cup versus Bottle

Infants were 610lo more likely to be fully breast fed compared to not breast fed, however

this did not reach statistical significance (Table 7'6)

Table 7.6 Summary results cup versus Bottle - fully breast feeding versus not

Cup groups
(n=131)

Botûe GrouPs
(n=121)

n(%\ n ('/.1 oR(9s% cD P Value

breast e2 (70) '12 (60) 1.61(0.90 to2'87) 0.11

Not breast feeding 39 (30) 4e (4t)

when exploring the effect of confounding, education caused anISo/o decrease in the odds

ratio from 1.61 to 1.32, andgestational age atbirth less than28 weeks caused a9o/o

increase in the odds ratio from 1 61 to 1.75. A-djusting for these two variables accounted

for an :-lo/o decrease in the odds ratio from 1.61 to l'44,the adjusted model was therefore

retained (adjusted OR 1 .44, 9 5% CI 0'7 6 to 23 4, P:0'27)'

No statistically significant difference was found between those randomised to cup feeds

and those randomised to Bottle on the outcome fully breast feeding versus not breast

feeding on discharge home.

7.4 ComPliance anal¡sis

The value in undertaking a compliance analysis is questionable (Haynes and Dantes 1987)

The rationale behind doing so is that only those who complied have received the new

intervention so the comparison should be between them and those who did not have the

intervention. In doing so, however, the value of randomisation in controlling for

t02



confoundingislost,theremaybeconsiderabledifferencesbetweenthosereceivingthe

intervention and those who did not comply with the intervention (Elwood 1998)'

Generalisation is not possibre from a compliance analysis as the results are provided for a

specific subgroup of patients (chene et al. 1998)' Further, bias may be introduced when

doingacomplianceanalysisascompliancemayberelatedtotheoutcomeindependentlyof

the treatment received (Young et al.l99l;Chene et al' 1998)' However' due to the very

high rate of non compliance in this study, further exploratory analyses seemed reasonable'

but need to be interpreted with caution'

compliance analysis was performed on those who followed the protocol; those who did

not follow part or all of the protocol for the group to which they were randomised

withdrawn from the analysis, 192 infants wíth lT2mothers were included in the analysis'

The breast feeding status on discharge home for those who complied with the study

protocol is shown in Table 7.7. Thebreast feeding prevalence (any) is higher for those

who complied with the study protocol (80%), compared to the intention to treat analysis

where \Io/owerebreast feeding (any) on discharge home' Those randomised to the cup

groups and who complied with their study allocation were virtually all breast feeding on

discharge home (96% inthe cup/no dummy group and 100% in the cup/dummy group)' In

contrast, for those randomised to the bottle gloups and who complied with their study

allocation approximately one third had stopped breast feeding (25% in the bottle/no

dummy group and3}o/oin the bottle/dummy group)'

Table 7.7 Breastfeeding status on discharge home for compliers

Breast feeding
status

breast

Cup/
No DummY

27 (e6)

Cup/
DummY
n=34

n
34 1

Bottle/
NoDummY
(n=48)

Bottle/
Dummy
(n=82)

All grouPs
Combined
h=1921

Not breast feeding

23 (82)

4

1 4 0 (0)

2s (s2)

1I 3

12 (24)

34 (22)

39 (20)

7.4.1 No Dummy versus DummY

Among those who complied there were differences in the baseline demographic and

clinical characteristics when analysed by No Dummy versus Dummy groups (Table 7'8

and Table 7.9). Those who complied with the study protocol and were in the No Dummy

gronpshadal}o/oorgreatetdifferenceinthefollowingvariables:morewomentwerel03



primiparous, had completed High School and their main source of household income was

full time work, fewer had planned to breast feed for six months or less and, although a

similar proportion in both groups had breast fed before, more in the No Dummy groups

had breast fed for longer than six months. Fewer infants in the No Dummy groups

required respiratory support (IPPV and CPAP)'

Table 7.8 Maternal characteristics of those who complied with the study protocol

*Mean*SD (Range)

03

Complied DummY
groups

Complied No DummY
groups

Characteristic (Total number resPondents)

o//on
28.7t6 15-419-4230.4r503

5828 I
454l
88 I68adultanotherwithLives

Education 37t2HS
z725HS
JJ29

sourcerncomeMain
1 15

Part time work 7760Full time
22J

Benefits
to breast feed

9565
Yes J3 4No

toof time
3I<6 weeks
50months<3weeks to>6 l9t2>3 months to <6 months

524l>6 months l611Don't know
Breast before

JJ28 4l
Yes

6540No
6819beforefedbreasttimeof

6540
Never

85
16 weeks

61
>6 weeks to <3 months

85>3 months to <6 months
1111t7>6 months
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Complied DummY
groups

Complied No DummY
groups

Characteristic (Total number respondents)

1
38t7wcH
7859MITW

ITwins
2615Twins
906l

Method of 1
36 127V

86Instrument 7l43Caesarean
1583X437 6t1460t4591*Birth

61LtGestation at
20 16<28 weeks
96

28 - <34 weeks

8656 4re76llluse>1 7l 6l36 411IPPV r-7
5361JJ

1CPAP
114Home

611l
4424directl home
72 (62)s2 (68)to peripheral then

home

Table 7.9 Neonatal characteristics of those who complied with the study protocol.

*MeantSD (Range)

Table 7.10 shows the prevalence of breast feeding on discharge home according to

randomisation to no dummy or dummy group for those who complied with the study

protocol.

Table 7.10 Breast feeding prevalence No Dummy versus Dummy - compliers

Breast feeding
status

No DummY
(n=76)

Dummy
(n=116)

n(%\ î(%)
Any breast feeding 63 (83) eo (78)

Fully 48 (63) 7t (61)

Partially 15 (20) 19 (17)

Not breast feeding 13 (17) 26 (22)

7.4.1.1 Outcome fully breast feeding

Among those who complied with their allocated study protocol there was no statistically

significant difference between those randomised to No Dummy versus Dummy groups for

the outcome fully breast feeding (compared to partially and not) (oR 1 '09,95o/ocI0'556 to

2.09, p:0.g0). Indicator variables were entered in the model where there was a |0o/o ot

gleater difference in distribution (recruiting hospital, Parity, education, main income
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source, length of time planned to breast feed, length of time breast fed before, required

Ippv and GPAP) and for known predictors for breast feeding success þrevious breast

feeding experience and gestational age at birth)'

The indicator variables education, main household income source, length of time breast fed

before, previous breast feeding experience and gestational age each met the criteria for a

I00/o change in the odds ratio, and together decreased itby 45% from 1'09 to 0'60 and all

were therefore retained (adjusted oR 0.60, 95% cI 0.26 to I.37, P:0'22)'

Those complying with the study allocation and randomised to No Dummy groups were

less likely to be fully breast feeding on discharge home, but this was not statistically

significant.

7.4.1.2 Outcome any breast feeding

Those who complied with the study protocol and were randomised to the No Dummy

groups were more likely to be breast feeding (fully and partially combined) but this was

not statistically si gnificant (oR | .40, g 5o/o CI 0. 63 to 3 .72, P:0.4 1 ).

On adjusting for potential confounding, education, main source of household income'

length of time breast fed before, previous breast feeding experience and gestational age at

birth each caused al0%or greater change in the odds ratio. 'when these variables were

entered into the model the odds ratio decreased by 46o/o ftom 1.40 to 0'75 andthe adjusted

model was retained (adjusted oR 0.75, 95% cI0.40 to l.4l,P:0.37)'

Those who complied with the study protocol and were randomised to the No Dummy

groups were more likely to be breast feeding (fully and partially combined) but this was

not statisticallY signifi cant.

7.4.1.3 Days to alt sucking feeds and tength of hospital stay

For those who complied with the study protocol and were randomised to No Dummy or

Dummy there was no statistically significant difference in the time taken to reach full

sucking feeds (HR I.20,gso/ocl0.88 to 7.64,P:0.24) or in the length of hospital stay (HR

7.30,gs'/ocl0.95to1.78,P:0.10).SummarystatisticsarepresentedinTableT'11'
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Table 7.11 Days to all sucking feeds and Duration of hospitalisation, summary statistics Cup

versus Bottle

Percentile No Dummy
(n=76)

Dummy
(n:116)

days days

to all feeds 3t Q4-52\ 39 (2s-s8)
*Length of hospitalisation 38 (32-6r) 48 (32-66)

range)

When adjusting for the effect of confounding for the outcome days to all sucking feeds,

gestational age and requiring IPPV caused al}Yo or greater change in the hazardratio'

Adjusting for these variables reduced thehazardratio by l9o/o from 1'20 to 0'97 and the

adjusted model \¡/as retained (adjusted HR 0.97, 95% cI0'70 to 1'35, P:0'87) (Figure 7'1)

trigure 7.1 Kaplan-Meier survival estimates days to all sucking feeds, by No dummy or Dummy

allãcation, adjusted for gestation al age atbirth less than 28 weeks and IPPV'

1.00

0.75

0.50

o.25

0.00
1

Days
1 1

No DummY Dummy

Adjusting for the effect of confounding for the outcome length of hospital stay, gestational

age caused a l|%oreduction in the hazatd,ratio from 1'30 to 1.08 and therefore the adjusted

model was retained (adjusted HR I .08, 95% CI 0 -7 7 to 1' 5 1, P:0'6 7) (Fig.lre 7'2)'
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Figure 7.2 Kaplan-Meier survival estimates length of hosFital 
.stay, 

by No dummy or Dummy

uff'*uiiorr, adjusted for jestation al age at birth less than 28 weeks'

1.00

0.75

0.50

o.25

0.00
1 1 200I

Days

....." NoDummY DummY

7.4.2 CuP versus Bottle

Among those who complied there were differences in the baseline demographic and

crinicar characteristics between those randomised to the cup and Bottle groups (TableT '12

and Table 7 .13). Those who complied with the study protocol and were in the cup groups

had fewer twins, more of the mothers were primiparous with aßrtíary education' more had

planned to breast feed for longer than six months and of those who had breast fed before' a

greaterproportion had breast fed for longer than six months'
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Table 7.12 lrilateffìal characteristics of those who complied with the study protocol'

*MeanlSD (Range)

t2

Complied Bottle
groups

Complied CuP grouPs
(n:60 mothers)

respondents)Characteristic (Total number

nn
29L5.66-4229!6.211*Maternal

11
49 4437
6323
9957adultanotherwithLives

103Education 35t4HS
3418HS 34 J28 4

1¡v601sourcelncomeMain 4 42
Part time 8349
Full time work t6 19

During pregnancy feedplanned to

60lr 10060 1
Yes 60
No

60/1to breast feedof time 40
16 weeks 4)41

months<3weeks to>6 12l10
months<6to3 months 54 5439

>6 fi 110 1
Don't know

Breast 4l20
Yes 616540
No

60llof time breast fed
65 6140

Never 103
<6 weeks 70

months<3toweeks>6 11 12
>3 months to <6 months t315
>6 months
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Complied Bottle
groups

Complied CuP grouPs
(n=62 infants)

Characteristic (Total number resPondents)

J
36T9 1wcH
9443MIIW

Twins
4Twins

9358

Method of deli
422lV I2

Instrument
7539 63Caesarean

t494!457 s00-25t557!467 6t4-25*Birth

Gestation at 2l 15<28
1095',728 - <34 weeks

9745y1use>1
75232IPPV
6727 44CPAP
105Home

4424home
86 (66)38 (61)hospital thenTransferred to

home

Tabte 7.13 Neonatal charactenstics of those who complíed with the study protocol'

*Mean*SD (Range)

Table 7.14 shows the prevalence of breast feeding on discharge home according to

randomisation to cup or bottle for those who complied with the study pfotocol'

TableT.l4BreastfeedingprevalenceCupversusBottle_compliers

7.4.2.1 Outcome fully breast feeding

Those who complied with the study protocol and were randomised to the Cup groups \ryere

significantly more likely to be fully breast feeding on discharge home (OR 5'71' 95% CI

2.54 to 12.84;P<0.001). Indicator variables rwere entered in the model where there was a

I0o/o orgreater difference in distribution (recruiting hospital ,panty, education, length of

time planned to breast feed, length of time breast fed before, twins) and for known

BottlecupBreast feeding
status

nn
9261

I6653
26I 3

38INot breast
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predictors for breast feeding success (previous breast feeding experience and gestational

age atbirth).

Education was the only indicator variable that met the criteria lor a l0o/o change in the odds

ratio, decreasing 1 1% from 5 .71 to 5. 10 and therefore was retained (adjusted OR 5 ' I 0'

95% CI2.24to 11.63, P<0'001)'

Those complying with the study allocation and randomised to cup feeds were five times

more likely to be fully breast feeding on discharge home, which statistically significant at

P:0.004level.

7.4.2.2 Outcome any breastfeeding

Those who complied with the study protocol and were in the Cup groups were significantly

more likely to have any breast feeding on discharge home, however, the confidence

intervals are extremely wide (oR 25 .20, 95% cI3 .32 to l9I .02; P:0'002)'

on adjusting for confounding parity, education, length of time breast fed before and twins

caused a 100/oor greater change in the odds ratio. when these variabres were entered into

the model the odds ratio decreased by 161l/o from25.20 to 27.09,the unadjusted model was

thereforeretained(a-djustedOR21.09, 95%CI2'62to16935,P:0'004),thosewho

complied with the study protocol and were in the cup groups were significantly more

likely to have any breast feeding on discharge home'

T.4.2.3Daystoaltsuckingfeedsandlengthofhospitalstay

In contrast to the intention to treat analysis, with the compliance analysis there was no

increase in risk of the cup groups taking longer to reach fuIl sucking feeds (IIR 1 '18,95o/o

CI 0.86 to 1.61, P:0.30) or in having a longer length of hospital stay (HR l'02'95o/o CI

0.74 to 1.41, P:0.89). Summary statistics are presented in Table 7'15'

111



Bottle
(n=130)

cup
(n:62)

Percentile

days days

3s (24, s4\3s (2s, ss)*Days to all sucking feeds
45 (32,63)42 (31,6l)*Length of

Table 7.15 Days to all sucking feeds and Duration of hospitalisation, summary statistics Cup

versus Boffle

*Median range)

When adjusting for the effect of confounding for the outcome days to all sucking feeds,

gestational age atbirth met the criteria for a 10Yo or greater change in the hazatd tatio'

Including this variable in the model increased thehazañratio by 26o/o andthe adjusted '

model was retained (adjusted HR L49, 95% cI1.05 to 2.13, P:0.02) (Figure 7.3)' Those

randomised to cup and who complied with the protocol now had an increased risk for a

longer time to reach all sucking feeds than those randomised to Bottle, which did not reach

significance at the P:0.004 level.

Figure 7.3 Kaplan-Meier survival estimates days to all sucking feeds, by cup or bottle allocation'

adlusted for geitational age at birth less than 28 weeks'

1.00

o.75

0.50

o.25

0.00
I

Days

cup Bottle

when adjusting for the affect of confounding for the outcome length of hospital stay,

gestational age atbirth increased the hazardratio by 20Y, arÃthe adjusted model was

retained (adjusted ]HF-1.22,95%CI0.86 to 1.727,P:0.27) (Figure 7 .4)' Il contrast to the

tt2



intention to treat analysis those randomised to cup feeds and who complied with the

protocol did not have a statistically significant difference in length of hospital stay'

Figure 7.4 Kaplan-Meier survival estimates length of hospital stay, by cup or bottle allocation'

u¿i"rt"¿ for geitational age atbirth less than 28 weeks'
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7.4.2.4 Summary compliance analysis

The purpose of compliance analyses as a complement to an intention to treat analyses' are

to explore hlpotheses for subsequent evaluation (Young et' al' 1991; Chene et al' 1998)'

Those complying with the study protocol and randomised to No Dummy groups showed

no statistically significant difference in breast feeding outcomes, days to all sucking feeds

or length of hospital stay which agrees with the intention-to-treat analysis' In contrast'

those who complied with the study protocol and were randomised to cup feeds compared

to those who complied with the study protocol and were randomised to Bottle feeds' had

quite differing outcomes to the intention-to-treat analysis' Breast feeding outcomes (fuIly

and any) were significantly greater for those complying with Cup feeding' days to all

sucking feeds remained significantly increased but there was no significant difference in

length of staY'
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'women who complied with the studyprotocol and were randomised to the cup groups

were more educated than those who complied with the study protocol and were

randomised to the Bottle groups. In addition, fewer had infants less than 28 weeks

gestation at birth, and, although a similar proportion of women in both groups had breast

fed before, more in the Cup group had breast fed previously for longer than six months

compared to those in the Bottle group. These variables have been shown to be predictive

of breast feeding outcomes in the preterm population (Kaufrnan and Hall 1989; Boo and

Goh lggg; Killersreiter et a^.2001;Furman et al. 2002). women complying with the study

protocol and randomised to the cup groups had fewer twins than those complying with the

study protocol and randomised to the Bottle groups' This contrasts with the work of others

where twins have been associated with success in breast feeding (Killersreiter et al. 2001)'

More]ilomen who complied with the study protocol and were randomised to the cup

groups were primiparous. Parity has not been shown to be related either to continuing or

stopping breast feeding in the preterm population. In contrast, in the term infant

population multiparity has been reported to be associated with longer breast feeding

duration (Vogel et al' 1999)'

7.5 Summary of exploratory sub-analyses

Those randomised to cup feeds had a higher proportion of infants 'Fulla{early full' breast

feeding than those randomised to bottle feeds, which did not reach statistical significance'

There was a higher proportion of infants fully breast feeding compared to not breast

feeding in those randomised to cup feeds which also did not reach significance' On

compliance analysis (adjusted for confounding), those who cup fed had an increased odds

ratio of fully and any breast feeding' 
'When adjusting for confounding those who cup fed

had an increased risk of taking longer to reach all sucking feeds but no increase in risk for

a longer hospital stay. The compliance analysis results need to be interpreted with caution

andgeneralisationscannotbemade,howeverithighlightstheneedforfurtherresearchin

regard to the effect of cup feeding on the outcomes any breast feeding on discharge home

and length of hosPital staY.
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Ghapter 8. Discussion of results from the randomised controlled

trial

This is the third and largest randomised controlled trial to assess the effect cup feeding has

on breast feeding outcomes in preterm infants. It is the first randomised controlled trial to

assess the effect the use of dummies has on breast feeding outcomes in this population'

8.1 Key findings

8.1.1 lnteraction between No Dummy and Cup

There was no interaction effect between using a dummy and using a cup' Therefore'

preterm infants who were randomised to use a cup and not use a dummy did not have

better breast feeding outcomes than preterm infants randomised to use a cup and a dummy'

The effect dummies have on breast feeding outcomss could therefore be analysed

independently of the effect of cup or bottle'

8.1.2 No Dummy versus DummY

Breast feeding

Not using a dummy did not significantly affect the proportion of infants fully breast

feeding on discharge home (oR 0.84, 95% cI0.51 to 1.39, P:0'50), or 'any' breast

feeding on discharge home (adjusted oR 0.83, 95% cI0.45 to 1'50, P:0'53)' Not using a

dummy also made no significant difference to breast feeding prevalence at three or six

months post discharge.

Time to full sucking feedslDuration of hospitalisation

There rwas no increase in risk associated with not using a dummy on the time taken to

reach fuIl sucking feeds (HR 0.94, 95%CI0.73 to 1.20, P:0.61), or on the length of

hospital stay (HR 0.98, g5o/o CI O '7 6 to I '26, P:0' 87)'
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8.1.2.1 Comparison with findings from other sfudres

Breast feeding

This is the first study to assess the effect of dummy use on breast feeding outcomes in the

preterm infant population. Although comparison with term infants is not appropriate due

to the difference in establishing sucking feeds for preterm infants, the only studies that

have assessed the effect of dummies on breast feeding outcomes have been in the term

infant population.

several observational studies in term infants showed a significant relationship between

dummy use and early weaning (victora et al. 1993; Ford et al' 7994;Barros et aI' 1995;

Righard and Alade 1997;Victora et al- 1997;Aarts et al' 1999;Howard et al' 1999b; Vogel

et al. 2001). A randomised controlled trial of counselling to avoid dummy use compared

with counselling to include dummy use in the care of term infants reduced dummy use and

had no impact on breast feeding prevalence at three months of age (Kramer et al' 2001a)'

The reduction in dummy use achieved in Kramer's (2001a) study was small' 610/o inthe

experimental group still used a dummy compared withS4o/oin the control group' In the

study reported in this thesis 3l1l/otandomised to No Dummy used a dummy compared to

99o/o of those randomised to receive a Dummy'

A more recent randomised controlled trial showed contrasting results (Howard et al' 2003)'

Infants randomised to early dummy (introduced at2 - 5 days) compared to late dummy (to

be introduced at 5 weeks) showed a significantly reduced prevalence of exclusive breast

feeding at four weeks post partum (oR 1.5, 95% cI1.0 to 2'0, P:0'03) but did not

significantly affect furl or any breast feeding. Early dummy introduction also significantly

reduced the duration of any breast feeding (adjusted HR 1 '20, 95% cI l '02 to I '42'

P:0.03).

The study reported in this thesis provides no evidence to support not using a dummy in the

pretermpopulationasastrategytoincreasebreastfeedingoutcomes.

Time to full sucking feeds

Five randomised controlled trials have examined the effect of dummy use and non-

nutritive sucking on transition time to fullbottle feeds in preterm infants (Measel and

Anderson 1979;Field et al.I98};Bernbaum et al. 1983; sehgal et al' 1990; Mattes et al

1996).BothMeaseletal.(Iglg)andFieldetal.(1982)foundthatinfantswhouseda
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dummy during tube feeds had on average2T fewer tube feedings than those who did not

use a dummy. Bembaum et al. (1933) showed a decrease in the number of days to reach

full sucking feeds of six days (P<0.001) for infants who used a dummy during tube feeds

and sehgal et al. (1990) 1.6 days (P<0.001), Mattes et al. (1996) found no differences in

time to reach fulI sucking feeds. These trials were small with numbers ranging from 30 to

59 infants, all of who were being artificially fed'

The study reported in this thesis is the largest randomised controlled trial to evaluate the

effect of dummies on time to reach all sucking feeds. It therefore provides considerable

weight to the conclusion of Mattes et al. (1996) that the use of dummies does not

acceleratesucking maturation and therefore does not reduce the number of days to all

sucking feeds.

Duration of hosPitalisation

Duration of hospital stay was found to be reduced by four to eight days in the three trials in

which this was measured (Measel and Andersonl979;Field et al' 1982; Bernbaum et al'

1983). A meta-analysis was conducted on two of these studies (Field et al' 1982;

Bembaum et al. 1983) and showed a significant reduction in hospital stay (WMD -7'1

days,95%o cI -I2.6to -l.7) (Pinelli and Symington 2003). These trials were small with 30

to 59 infants participating, all of whom were being artifrcially fed'

The study reported in this thesis is the largest randomised controlled trial to evaluate the

effect of dummies on duration of hospitaliqation. It therefore provides strong evidence to

suggest that the use of dummies does not reduce the length of hospital stay'

8.1.3 Cup versus Bottle

Breast feeding

Infants randomised to cup feeds were siguificantly more likely to be fully breast fed on

discharge home (oR 1.73, 95%CI1.04 to 2.88, P:0.03). Infants were more likely to have

.any, breast feeding if they had cup feeds, however this did not reach statistical

significance (oR l.37,gsyocl 0.78 to 2.38,P:0.27). The sample size in this study could

have detect ed a !4.5o/odifference in the outcome any breast feeding, a sample size of 1,860

would be needed to test if the difference found in this study was a statistically significant

,difference.
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when infants receiving greater than 80% breast feeds on discharge home were combined

with the numbers fully breast feeding, those randomised to cup feeds were 66Yo mote

likely to be .fully and high partíal'breast feeding, however this did not reach significance

(adjusted OR 1.66, 95% CI0'97 to 2'83, P:0'07)'

The inclusion of 'high partial' breast feeding did not form part of the initial study

hypothesis, and the altemate sub-categorisation of 'Full^{early Full breast feeding'

(coffin et al. I997)had not been published when this study was designed' The study was

powered to detect a 16.5o/oincrease in proportion of infants fully breast feeding on

discharge home ftom 45o/o to 6l.5Yo. The pre-trial rates for a combined group of 'high

partíal' and fully breast feeding cannot be determined as the baseline datawere not

collected in this format. The study may therefore have been under-powered to detect a

difference when 'high partial' breast feeding was included' This exploratory analysis

therefore needs to be interpreted with caution'

There was a trend for those randomised to cup feeds to have a higher rate of 'any' breast

feeding att!.reeand six months but this did not reach statistical significance'

Timetofullsuckingfeeds/Durationofhospitalisation

Infants randomised to cup feeds had a significantly increased risk of taking longer to reach

all sucking feeds (adjusted HR L7 5, g5o/o cI I '34 to 2'28,P<0'001)' Infants randomised to

cup feeds also had a significantly increased risk of a longer duration of hospitalisation (HR

I.4l,gsVoCI 1.09 to 1'82,P:0'01)'

8.1.g.1 Comparison with findings from other sfudies

, Breast feeding prevalence in Australian neonatal units

comparisons between breast feeding outcomes within Australia are problematic due to

differences in reporting. Breast feeding prevalence on discharge home in the study

reported in this thesis was higher than currently reported prevalence in Australian neonatal

units. 7lo/o orínfarfis in this study were disch atgedhome breast feeding, 53% fully breast

feeding ari_ l|o/opartially breast feeding. Reported proportions for any (fully and partially

combined) breast feeding on discharge home from other Australian neonatal units include

540/o forinfants <1500 grams (Doherty and sparkm an 1997)' 62Yo fot infants less than 33
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weeks gestation at birth (simmer et al. 1997) and 640/o for infants less than 35 weeks (45%

exclusive and l9o/o partial) (Yip et al' 1996)

studies of interventions in transition to breast feeds for preterm infants

The three published randomised controlled trials of interventions in the transition to breast

feeds for preterm infants have conflicting results (Kliethermes et al' 1999; Mosley et al'

2001;Rocha et a:.2002). Kliethermes et al. (1999) found a much gteater effect on breast

feeding outcomes in their study comparing nasogastric tube supplementation and bottle

feeds in the transition to breast feeds' Infants randomised to nasogastric tube

supplementation were 4.5 times more likely to be breast feeding on discharge home (oR

4.5, g5o/o cI l.Ato 15, P:0.0001). The odds ratio of going home fully breast feeding in the

tubegroupwereg.4 (95%U3.1 to 28.4)' Cupfeedingwasusedintheirstudyonlyduring

the ,rooming-in, period prior to discharge when the nasogastric tube had been removed

and a supplementary feed was necessary based on weight loss. The two trials comparing

cup and bottle in the transition to breast feeds, found no difference in any breast feeding

(fully and partially combined) (Rocha et aI.2002) or exclusive breast feeding (Mosley et

al. 2001)

The study reported in this thesis supports the work of Kriethermes et al. (1999) for infants

discharged home fully breast feeding. It adds weight to the hypothesis that using bottles

during the transition to breast feeds interferes with a preterm infants ability to breast feed'

Time to full sucking feeds

Time taken to reach all sucking feeds was not reported by KlietheÍnes et al' (1999)'

Mosley et al. (2001) or Rocha et aI. (2002). This is, however, amarket for discharge

home, the established criteria for physiologically stable preterm infants to be discharged

home is that they are on all sucking feeds'

Duration of hosPitalisation

In the study of Kliethermes et al. (1999) both groups had similar lengths of hospitalisation'

the tube group had a mean length of stay of 35 days and the Bottle group 33 days (P:0'68)

Length of hospitar stay was not reported in the studies of Rocha et al. (2002) or Mosley et

al. (2001). In the study reported in this thesis infants randomised to the cup group were

more likely to have a longer duration of hospitalisation, with a median length of stay of 59

days compared to Bottle gloups of 48 days (HR 1.41, 95% cI1'09 to 1'82, P:0'01)'
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8.2 Possiþle mechanisms and explanation

8.2.1 Differences between Dummy and Bottle

why does using a bottle make a difference to breast feeding outcomes but using dummies

does not? There is a difference in sucking behaviour depending on whether it is nutritive

or non nutritive. with dummy use the sucking action is non nutritive and is characterised

by bursts of rapid sucks followed by pauses (Daniels et al' 1986; Hafstrom and Kjellmer

2000; Hafstrom and Kjellmer 2001). In nutritive sucking the sucking bursts are longer

than the sucking pauses, and there is a slower sucking rate (Daniels et al' 1986)' However'

nutritive and non nutritive sucking appears to be more a function of the presence or

absence of milk flow. Both a dummy teat and bottle teat reaches the hard palate only,

whereas the breast extends deeper to the junction of the hard and soft palate' Bu'Lock et

al. (1990) showed that tongue movements were similar between nutritive and non nutritive

sucking and that swallowing was rarely observed during non nutritive sucking' Given the

results of the study reported in this thesis, infants are able to adapt the mouth action and

tongue position required between breast feeding and non nutritive sucking on a dummy'

The results from the study reported in this thesis and from the study of Kliethermes et al'

(1999) suggest that the improvement in breast feeding outcomes occurred because bottles

were not used in the transition to all breast feeds, rather than by the use of cup or tube

feedsperse.Úrotherwordsitispossiblethatnotintroducingapreterminfanttobottle

feeds during their transition to fullbreast feeds improves breast feeding outcomes'

regardless of the alternate method used to supplement or complement feeds'

There is substantial evidence (Meier and Anderson 1987; Meier 1988; Meier et al' 1991;

Bier et a:.1993;Young 1995;Bier et al.I997;Chen et al' 2000) demonstrating that

preterm infants have higher oxygen saturation rates when breast feeding than when bottle

feeding, suggesting it is easier for them to coordinate sucking, swallowing and breathing

with breast feeding. It cannot, therefore, be the adverse physiological effects of bottle

feeding that interfere with breast feeding outcomes' Many infants do manage to breast

feed successfully when bottles have been Ußed; 47o/o (tr72) of the infants randomised to

bottle feeds were fully breast feeding and 68o/o (n:103) 'any' breast feeding on discharge

home in the study reported in this thesis' The majority of infants adapt to any differences

required in mouth and sucking action between the bottle and breast'
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Given that:

1. this study showed no difference in breast feeding outcomes with dummy use'

2. in Kliethermes et al. (1999) study dummies were available for use in both groups' and

3. infants use the same tongue action for bottle and dummy teats' but with a different rate

of sucking (Bu'Lock et al' 1990),

it is possibre that the major contributing factor to bottles interfering with breast feeding

outcomes is the immediate and consistent reward of milk that occurs with bottle feeds and

not due to differences in sucking action between breast and bottle/dummy use'

8.2.2 Duration of hospitalisation

It is unclear why infants randomised to the cup groups took significantly longer to reach all

suckingfeedsandconsequentlyhadalongerperiodofhospitalisation'Thisfindingwasin

contrast to the findings of Kliethermes et al' (1990) who found no difference in length of

hospital stay. One of the main criteria for discharge home is that infants can manage all

sucking feeds. As the infants matured, some became less satisfied with cup feeds and

moredifficulttofeedbythismethod,thisgenerallyoccurredintheirlastweekinhospital.

If the mother was unable to be present for the feed, the feed was given by gavage tube' thus

delaying the onset of all sucking feeds. Reliable data were not collected on this' so it is

unknown how much this may have contributed to the increased length of stay'

The increased length of stay for those randomised to cup feeds requires further

investigation. In her book on breast feeding special care babies ' Lang (1997) suggests that

asthepreterminfantmaturestheymaybeabletobottlefeedwithoutthisinterferingwith

breast feeds, but she cautions that the introduction of a bottle should only occur when

breast feeding is well established. Further research is required on this hypothesis ,ltmay

be possible that such a strategy with the introduction of bottles once breast feeding is

established may reduce the increased length of hospitalisation seen with the results

reported in this thesis for infants cup fed'

If the increased lengfh of hospitalisation is confirmed by further studies' alternate

managementpracticesmaybeappropriatewhichwouldlessenthefinancialimpactonthe

health system. For example early discharge programs may be used' that enable the mother

and her infant/s to be discharged home while still requiriîg gavage feeds (Collins et al'
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2003). Such programs provide health professional support with daily, or as needed' visits

by midwives skilled in the care of preterm infants until full sucking feeds are reached'

8.3 Limitations

8.3.1 ComPliance

A major limitation of the study reported in this thesis is the high rate of non compliance'

of the 151 infants randomised to the cup gloups s5 (56%) had a bottle introduced' 47

(31%)of the 152 infants randomised to No Dummy had a dummy introduced' Five (3%)

of the 151 infants randomised to receive a dummy did not have one and one (0'7%) infant

randomised to receive a bottle had a cup introduced'

compliance in the study by Rocha et al. Qo02) was high, with only one infant withdrawn

from the study for not complying with the study protocol. Their nursing team was trained

in cup-feeding technique and staff commitment was obtained' The involvement of the

parents is not clear from their study'

In two randomised controlled trials of artificial teats and breast feeding outcomes

conducted in the term infant population compliance was problematic' Schubiger et al'

(Igg|)examined the effect of supplemental feeds and use of bottles and dummies in term

newborns. The experimental group received supplements (by cup or spoon) only if

medically indicated, and no bottles or dummies were allowed' The control group received

standard care whereby supplements were routinely offered by bottle after each breast feed'

and dummies were offered to all infants. 24o/o (n:70) of the experimental group

introduced a dummy, l0% Q=28) used a bottle for supplementary feeds'

Kramer et al. (2001a) tested whether dummy use \ilas causally related to weaning in term

infants. Participants \ryere randomly allocated to one of two counselling interventions' the

experimental gfoup were recommended to avoid the use of a dummy and altemate ways of

comforting their infant were suggested. For the control group dummy use was

recoÍtmended as one of the options for calming their infant' Dummy use was significantly

reduced in the experimental group, however a substantial proportion($'a%) still used a

dummy compared to 84o/o in the control group'
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compliance in the study reported in this thesis differed between the two participating

recruiting centres. Those recruited at the wcH had a far higher rate of non compliance

than the MHV/. 66o/o (n:36) of infants recruited at the wcH had a bottle introduced

compared to 5IYo(n:49) at the MHW; 57%o (n:29) of infants recruited at the v/cH had a

dummy introduced compared to 18% (n:18) at the MHW. The introduction of bottles or

dummies could occur at the recruiting or peripheral hospital, 54 peripheral hospitals

participated in the study. unfortunately, data were collected in such a way as to be unable

to determine with confidence where the protocol breach occurred'

Experience with cup feeding would be a contributing factor to compliance' The MHW had

been cup feeding in their neonatal unit for approximately three years before the study

began. cup feeding was only introduced to the wcH specifically for the randomised

controlled trial and the majority of the peripheral hospitals did not use cup feeding before

this study.

support for the staff at the wcH and MHV/ included in-service education' written

instructions, supporting literature, one-to-one support where needed before commencing

the trial and during the trial. written instructions and supporting literature were available

to all participating peripheral hospitals. An in-service education session was given to the

metropolitan hospitals participating in the Adelaide area, along with telephone support'

Support for South Australian country hospitals was by telephone only' Support for

participating victorian peripheral hospitals was by telephone and written information only

Some staff had very strong feelings against cup feeding and the withholding of dummies

and directly influenced parents; some staff refused to cup feed' Feedback from some staff

during the study was that they felt uncomfortable and unfamiliar with cup feeding' In

contrast the one mother who changed from bottle to cup did so because she was transferred

to a peripheral hospital where cup feeding of preterm infants was the noÍn' she saw all the

other mothers and staff cup feeding and was influenced by this' Some parents did not like

cup feedin g andfelt that their infant needed to use a bottle to 'learn', how to suck' The trial

also did not have great appeal to parents with3To/o of the 442 mothets approached not

wanting to ParticiPate.

sackett (2000) states that one reason why randomised controlled trials fail is failure to gain

commitment at the "coal-face". The principle underlying "coal-face" commitment is that
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,only clinicians and patient who consider an RCT "theirs" should be expected to follow its

protocol'(Sackett 2000, p. 1313). while this study had the support of the neonatal and

midwifery heads of departments, the "coal-face" support was not as strong as \ilas needed

to ensure good staffsupport for the interventions'

Trials are undertaken for alternative treatments when clinicians are uncertain about

whether their opinions on the treatment are correct, sackett calls this the 'uncertainty

principle'(sackett 2000). However clinicians can be so convinced of the experimental

treatments efficaciousness, or uselessness, that they refuse to participate in the trial

(sackett 2000). Although not formally studied few of the staff held enough of the

.,uncertainty principle" about cup feeding and withholding a dummy' many staff believing

strongly that the experimental treatment was ineffective' With better support and more

involvement with the trial development these views and, therefore, compliance may have

been different'

A systematic riterature review of crinician and patient barriers to participation, including

ba:riers to protocol adherence as well as barriers to taking part in trials' has been

undertaken by Ross (1999). The barriers to crinician participation identified included time

constraints, lack of staff and training, vrorry about the impact on clinician-patient

relationship (in particular admitting they don't know which treatment is best)' concern for

patients, loss of professional autonomy, and an insufficiently interesting research question'

Barriers to patient participation include additional demands on the'patient' preferences for

a particular treatment or no treatment, worry about uncertainty of treatment or trials' and

the clinician as a barier to patient participation' Clinicians may act as abarner to patient

participation when there is an incompatibility of the study protocol with usual practice' this

includes a clinician's personal preference for one of the treatments' This can lead to the

clinician influencing the patient decision not to join (Ross et al' 1999)' or' ofi extrapolation'

clinician preference would also influence patient adherence to the protocol'

Duetofinanciallimitationsperipheralhospitalsdidnotreceivecomprehensivesupport.

Time and financial constraints also limited the amount of support available to the

recruiting hospitals, the amount of support staff actually needed was underestimated'

Experience from a neonatal unit advises that cup feeding be introduced slowly to prevent

staff opposition (Musoke 1990). staff feelings were such that' even in the unit where cup

feeding had been practiced for several years, some were still very opposed'
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The study reported in this thesis was designed as a 'pragmatic' or 'management' trial' It

was clinica[y oriented to answer the question would the interventions of cup feeding and

withholding a dummy, when managed by a wide range of clinicians and not necessarily

taken up by patients, increase the prevalence ofbreast feeding' In an 'explanatory' or

,efficacy' trial the aim is to find out the effect of the intervention in ideal circumstances' in

participants who do receive and maintain compliance' Even so' measures should be taken

to gain compliance in pragmatic trials as high rates of non compliance make interpretation

difficult (Haynes and Dantes 1987). In this study, the efficacy of cup feeding and not

usingadummyisunabletobeconfidentlydeterminedduetothehighnoncompliance.

High non compliance causes a considerable dilution of the effect suggesting that the results

would be greater if compliance weÏe higher. It remains unknown' therefore' if the lack of

benefit for 'any' breast feeding is due to the lack of compliance or to lack of efficacy'

8.3.2 Bias

A further rimitation of the study is the possibility for introduction of bias by the unblinded

nature of the study. It was not possible to blind participants and their carers to the research

allocation. Due to the financial limitations of the study it was not possible to blind the

studyinvestigatortostudyallocation.Recruitment,trialandhospitaldatacollectionfor

the wcH and participating centres wefe undertaken by the study investigator' and by a

research midwife at the MHW andparticipating centres' The three and six month

questionnaires were administered and followed up by the study investigator' The study

investigator also entered the data and undertook the analysis' Data entry could not be done

blinded to study group, however, it would have been possible to undertake the data

analysis blinded to study group. Not doing so is a limitation of the study'

8.4 Ctinical and public health implications

This study provides no evidence to support not using a dummy in preterm infants less than

34 weeks gestation as a strategy to increase breast feeding prevalence' It also provides

strong evidence that using a dummy does not accelerate sucking maturation or length of

hospital stay. Infants have an innate need to suck, dummies can safely be used for preterm

infants during hospitalisation without fear of interfering with breast feeding outcomes'

In this study with nearly half of the participants non compliant' the use of cups

significantly increased the proportion of infants discharged home fully breast feeding
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compared with partially and not breast feeding' If the desired outcome is fully breast

feeding on discharge home then the use of cups is beneficial' The increase in those fully

breast feeding needs to be tempered with the results that the use of cups significantly

increased the risk of an increased time to full sucking feeds and hospital stay and the

consequent financial implications for the health system'

There is a beneficial health effect for preterm infants in receivingany breast milk' the

outcome 'any breast feeding' is therefore important' This study was unable to show a

difference in the proportion of infants discharged home breast feeding (fully or partially)

comparedtonotbreastfeeding.Itremainsunknownifthelackofbenefitisduetothelack

of compliance or to lack of effrcacy of cup feeding. The exploratory compliance analysis

showed a significant increase in the odds ratio of any breast feeding' and in the risk of an

increase in length of time taken to reach full sucking feeds, but showed no significant

difference in rengfh of hospital stay. confrrmation of these findings by further research is

therefore necessary

Given the diffrculty in staff and parent acceptance of cup feeding in this study and the lack

of effect on the outcome 'any breast feeding" it would be difficult to recommend the

introduction of cup feeding into nurseries, except where staff are keen to use this modality'

processes would then need to be put in place to monitor the effect on length of hospital

stay and consideration given to early discharge programs with home support of gavage

feeding.Thisstudyhowever,addssupporttothefindingsofKliethermes(1999)thatnot

introducing bottles increases breast feeding success'

8.5 Researc h imPlications

A sufficiently powered, randomised controlled trial is needed to assess if cup feeding has

an effect on the outcome any breast feeding and to determine if the poor compliance' the

effect on time to reach arl sucking feeds and lengfh of hospitar stay was particular to this

trial. Research to determine if the timing of the introduction of bottre feeds affects breast

feeding outcomes is required'
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Ghapter 9. Protocol: Systematic Reviews

Two systematic reviews were undertaken. one systematic review reports the addition of

data from the randomised controlled trial reported in this thesis to an existing review on the

effect of non nutritive sucking on preterm infants, and the other compares the use of no

bottles to bottles in the transition to breast feeds for preterm infants'

The systematic reviews were undertaken using the standard format of the cochrane

collaboration as described in the cochrane Reviewer's Handbook (clarke et al. 2003) and

the Neonatal Collaborative Review Group (Sinclair et al' 2003) ' Datafrom the study

reported in this thesis were added to the existing cochrane Review on the use of dummies

in preterm infants (Pinelli and symington 2003) as detailed in section 9'1' The protocol

for conducting a systematic review of the effect on breast feeding of interventions used in

the preterm infant's transition from tube to breast feeds is detailed ín9'2'

g.1 protocol for addition of data into existing cochrane Review

The existing cochrane Review is titled 'Non-nutritive suckingfor promoting physiologic

stability and nutrition in preterm infants'. The study reported in this thesis was assessed

against Pinelli's (2003) inclusion criteria:

Types of studies . -r-i ^L -^.^ -..k;*;-, o,,^lzino rNTNsl '

All experimental and quasi-experimental.studies in which non-nutritive sucking (NNS) tn

preterminfants*u."o-pu,"dtonoprovisionofnon-nutritivesucking.

Types of ParticiPants
Ãit'irrfu"t. bom at less than 37 weeks post-conceptual age.

Types of intervention
Non-nutritive sucking

during or after feeding
feeding time.

c) transition to oral/nipple feedings'-d) heart rate

tivity/behaviour, Ð any other clinically relevant

The methodological quality of the study reported in this thesis was assessed according to

criteria detailed in the systematic review (Pinelli and SyT nington 2003): blindness of

randomisation, blindness of intervention, complete follow up, blinding of outcome

measurement, evidence of co-intervention, objective criteria of measuring outcomes and
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defined exclusion/incrusion criteria. Data were added to the existing meta-analyses for the

outcomes length of hospital stay, weight gain and transition to oravnipple feedings' Data

were extracted from the review and entered into the Metaview component of the cochrane

Collaboration,s Review Manager software (RevMan), version 4'2 (RevMan 2003)'

g.2 Protocol forsysfematic review

9.2.1 Review title

Bottle feeding during the transition from tube to breast feeds in preterm infants

9.2.2 Background

During a preterm infant's transition from tube to all breast feeds it is not always possible

forthemothertobepresenttobreastfeedandanalternatemethodofsupplementingand

complementing sucking feeds is used, most commonly this is by bottle' It is thought that

bottles may interfere with establishing successful breast feeding possibly because of a

difference in sucking action required for breast and for artifrcial teats (Bu'Lock et al' 1990;

Neifertetal.1995).Anincreasedbreastfeedingprevalencehasbeenreportedwhenbottle

feeds have been replaced by cup feeds (Lang et aL 1994; Gupta et al. 1999) or by tube only

(Stine1990)inthistransitiontime,howeverthesestudiesweresmallanduncontrolled'

Finger feeding a preterm infant as an alternative to bottle or cup feeds has been described

inacasereport(Kurokawa|994;Hea1ow1995).Thisinvolvestapingasize5FGfeeding

tube to the side of the finger and inserting the finger, pad side up into the infant's mouth'

the feeding tube is attached to a syringe filled with milk and plunger removed' as the infant

sucks milk is drawn down through the tube (Kurokawa 1994;Healow 1995)'

Bottle feeding is more stressful for preterm infants when compared to breast feeding as

shown in randomised (Young 1995) and non randomised crossover studies (Meier and

Anderson 1987;Meier 1988; Bier et al' 1993;Bier et al' 1997) and with paired

observations (chen et al. 2000). Temperature is unchanged with breast feeding (Bier et al'

Igg3)or increased (Meier 1988; Meier et al' t991;Bier et al' 1997; Chen et al' 2000)'

There were no significant differences in heart or respiratory rate between breast and bottle

feeding (Bier et aI.1993;Bier et al.1997;Chen et al' 2000). Desaturations (<90%) occur

more frequently with bottle feeding (Bier et al. 1993;Young 1995; Bier et al' 1997; Chen

etal.2000)andmeanoxygensaturation(Meieretal'1991;Bieretal'1997;Chenetal'
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2000) and transcutaneous oxygen pressure is lower (Meier and Anderson 1987; Meier

1e88).

cup feeding has been compared to breast feeding in a non randomised cross-over study of

preterm infants (Freer tggg). No significant difference was found in respiratory rate or

heart rate between breast and cup feeding' however heart rate \Mas more stable during

breast feeds. There was a statistically but not clinically significant difference in the mean

oxygen saturation between the two feeding methods (breast feeds mean 96% SD 2'4' Cup

leeds 940/o,sD 3.5). Mean breast feeding duration was longer than cup feeding' however

when divided by gestational age at time of feeding the mean breast feeding time was

comparablebutthecupfeedingtimeincreasedwithincreasinggestationalage.Inacase

series Dowling Qxoz)described the effect of cup feeding in eight preterm infants'

Breathing remained stable during cup feeds, the lowest oxygen saturation during the feed

was83%howeverthevolumeofintakewaslowwíth39o/oofmilkdribbledontothebib.

For mothers who wish to breast feed their preterm infant it is important to establish the

most efficacious and least harmful method of supplementing or complementing breast

feeds in the transition from tube to breast feeding'

9.2.3 Objectives

The primary objective was to determine the effects of not using bottles (instead using

interventions such as cup feeding, tube alone, spoon, dropper or finger feeding) during the

preterm infants transition from tube to breast feeds compared with using bottles'

subgroup analyses were planned to determine if safety and efficacy outcomes were altered

by the maturity of the infants (for example, gestatio nal age < 28 weeks at birth; 28 to <34

weeks and34 to <37 weeks). subgroup analyses were also planned by type of intervention

(forexamplebottlecomparedtocup,bottlecomparedtotubealoneetc)'

g.2.4 Criteria for considering studies for this rev¡ew

Types of Studies

Allpublishedtrialsusingrandomorquasi-randompatientallocation.
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Types of ParticiPants

Infants born less than3l weeks gestation whose mother has chosen to breast feed' Úrfants

requiring supplemental oxygen may be included'

Types of Interventions

Bottle feeding infants during the transition from tube to breast feeds versus no bottle (eg

cup, tube, spoon, dropper, frnger feeding). No bottle was classified as the treatment and

bottle the control.

Types of Outcome measures

Primary efficacY outcomes :

1. Feeding and growth'outcomes as assessed by:

number of days to reach fulI sucking feeds

breast feeding prevalence (any compared to not breast feeding and fully compared

to partially and not breast feeding) on discharge home and at 3 and 6 months post

discharge

weight gain

length of hosPitalisation

duration offeed

Frimary safetY outcomes:

2. Adverse events

2'Icardio.respiratorystabilitydwingandafterintervention

2.2 milk aspiration - on radiologic assessment

Secondary outcomes:

1. Satisfaction

1 . 1 parental satisfaction as measured by self report

7.2 health personnel satisfaction as measured by self report

9.2.5 Search strategY

computerised searches \ryere conducted of the cochrane central Register of controlled

Trials (Issue 1 2003), MEDLINE (1g66to May Week 3 2003)' CINAHL (1982 to April

week 1 2003) and EMBASE (1930 to 2003 week 15)' The MeSH headings used were:

1.1

1.2

1.3

1.4

1.5
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Breast feeding; Milk, human; Infant, Newborn; Infant, Newborn, Diseases; Intubation'

Gastrointestinal. The following text words were used: Neonat$, Cup, Cup Fe?d$'

cupfe?d$, Gavage, Gavage feed$, Tube feed$, spoon, Dropper, Finger Fe?d$'

To identifli randomised controlled trials or controlled clinical trials, the following search

strategy, developed by Carol Lefebvre of the United Kingdom Cochrane Centre' was used

for OVID MEDLINE (The Editorial Team 2003)'

1 . randomized controlled trial'pt'

2. randomized controlled trials/

3, controlled clinical trial.Pt.

4. random allocatiorl

5. double blind method/

6. single-blind method/

7. orll-6

8. clinical hial.Pt.

9. exp clinical trials/

10. (clin$ adi25 trial$).tw.

11. ((singl$ or doubl$ or trebl$ or tripl$) adj25 (blind$ or mask$)'tw'

12. placebos/

13. placebo$.tw.

14. random$.tw.

15. research desigrV

16. orl8-15

17. comparative studY/

18. exp evaluation studies/

19. follow uP studies/

20. prospective studies/

21. (control$ or prospectiv$ or volunteer$)'tw

22. orllT-21

23. anímall not (human/ and animaV)

24.7 or16or22

25.24 not23
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To identify randomised controlled trials or controlled clinical trials in ovid GINAHL and

ovid EMBASE the following MeSH terms were used: randomised controlled trials'

random allocation, double blind method, single-blind method, clinical trials'

The search was not restricted by language'

9.2.6 Methods of the review

Standard methods of the cochrane collaboration (clarke et al' 2003) and the cochrane

Neonatal Review Group were used (Sinclair et al' 2003)'

Selection of studies for inclusion

studies were excluded if it was apparent from the abstract that they did not meet the

inclusion criteria. where there was uncertainty about inclusion of the study, the fu'ltext

was retrieved.

Assessment of methodological quality

once inclusion of trials was established, the methodology of the trial was assessed' The

data were extracted onto hard copy data sheets and data extraction and quality assessment

was undertaken. The standard review method of the Neonatal Review Group (Sinclair et

al. 2003) was used to assess the methodological quality of the included trials' This

included assessing the trial for blinding of randomisation or allocation concealment'

blindingofintervention,completenessoffollowupandblindingofoutcomemeasurement'

Results of assessment were reported as 'Yes' , 'Can't tell', or 'No' . In addition each trial

was assigned a quality rating for allocation concealment (Clarke et al. 2003). .4, indicates

that allocation concealment was adequate (for example telephone randomisation, or use of

consecutively numbered, sealed, opaque envelopes), 'B' unclear (for example not reported

or unclear), and 'c' inadequate if the method was not convincing of concealment (for

example, coin toss at enrolment, open random number lists or quasi-randomisation such as

alternatedays,hospitalnumberofdateorodd/evendateofbirth)(Clarkeetal.2003).

Additional information was reqlested from Kliethermes (1999), Malhotra (1999) and

Rocha (2002)to clarify methodology and seek further dataregarding outcomes'
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Analysis

DatawereenteredintotheMetaViewcomponentoftheCochraneCollaboration,sReview

Manager software (RevMan), version 4.2 (RevMan 2003)' Analysis was by intention-to-

treat. For categorical data the proportion of participants experiencing the outcomes in the

experimental and control group were extracted and entered into Metaview' Relative risk

(RR) and risk difference (RD) with 95% confidence intervals were calculated' For

continuous data the mean and standard deviations (SD) for the experimental and control

groups were extracted and entered into Metaview' weighted mean difference (wMD)

withglo/oconfidence intervals were calculated' The Neonatal Review Group state that to

testforheterogeneitybetweentrialsastandardchisquaredtest,withsignificancedefined

as P<0.05, is used (Sinclair et al. 2003)' However' cochrane Reviews have recently

introduced a new measure of the consistency between trials' the 12 statistic' which

describes the percentage of total variation across studies that is due to heterogeneity rather

than chance (Higgins and Thompson 2002; Higgins et a1' 2003) ' A{L I value of 25o/o ís

consideredindicativeoflowinconsistency,S}o/omoderateandTSo/ohigh(Higginsetal.

2003). Heterogeneity was explored when f *as 50o/o ot greater' Meta-analysis was

performed using a fixed effects model'
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Ghapter 10. SYstematic Reviews

lO.lAdditionofdataintoexistingCochraneReview:
,Non-nutritive sucking for promoting physiologic stability and

nutrition in preterm infants' (Pinelli' 2003)'

See Chapter 9 (section 9.1) for the protocol on addition of data from the study reported in

this thesis to the existing Cochrane Review'

10.1.1 EligibilitY for inclusion

The study reported in this thesis was eligible for inclusion in the existing cochrane

Systematic Review (Pinelli and S)¡mington 2003) as assessed against their eligibility

criteria:

Typesoalandquaslexperimentat.i|rldiesinwhichnon-nutritrve
sucking was comparedio no provision of non-nutritive sucking

(Pinelli

The study was an experimentar study in which non-nutritive sucking in preterm infants was

compared to no provision of non nutritive sucking'

Types of participants: All infants born at less than 37 weeks post-conceptual age (Pinelli

and Symington 2003).

The infants included in the study were born at less than34 weeks gestation'

Types of intervention: Non-nutritive sucking invoMng the use of a pacifier' The

intervention occurred before, during or after ieeding by a naso/oro-gastric tube; before or

after bottle f""i*g; ã.outsiáe of feeaing time (Pinelli and Symington 2003)'

Non nutritive sucking for the study involved use of a dummy þacifier) available at all the

above time Points.

c) transition to
activitY/behaviout,

The outcome measures from the study can be included are weight gain' length of hospital

stay, transition to oravnipple feedings and effect on breast feeding'
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1 0.1 .2Methodological qualitY

The study reported in this thesis was assessed against the criteria used in the systematic

review (Pinelli and Symington 2003):

Blindness of randomisation: Yes

Blindness of intervention: no, not possible

Complete follow-up: 319 randomised, 16 post randomisation exclusions (I2 died' 4

withdrew)

Blinding of outcome measurement: no

Objective criteria of measuring outcomes: yes

Defined exclusion/inclusion criteria: yes

Infants in the study were randomised to cup/no dummy, cup/dummy, bottle/no dummy,

bottle/dummy; there was no statistically significant interaction between no dummy use and

cup and therefore results from the marginal groups No dummy versus Dummy were able to

be added to Pinelli et al. (2003) systematic review'

An intention to treat analysis was undertaken. There was a high proportion of non

compliance, frve (3%) of the 151 infants randomised to receive non nutritive sucking did

not, and 47 (31%)of the 152 infants randomised to not have non nutritive sucking with a

dummyhad a dummY introduced'

10.1.3 Results

10.1.3.1 Weight gain

pineli et ar. (2003) included three randomised controlled trials (Fierd et al. 1982; Emst et

à1. 19g9; Mattes et al. 1996)in the meta-analysis for the outcome weight gain (grams/day)

and showed a non signifrcant overall effect (WMD l'57 glday, 95% CI-0'37 to 3'50)' A

statistically and clinically non significant effect on weight gain remained with the addition

of data reported in this thesis (wMD -0.22 glday,95% cl-l'34 to 0'90) (Figure 10'1)'

However, there is now a moderate degree of heterogeneity among trials (chi square:6'58,

df=3, P:0.0 9, f :54.4Yo).
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The trials differed in the administration of the intervention, one of the triars incruded in the

meta-analysis (Field et al. 1982) allowed use of a dummy between feeds for both the

experimental and control groups and another trial did not report whether dummies were

available between feeds. In the trial of Ernst et al. (1989) dummies were not allowed

between feeds for the experimental or the control groups, whereas in the trial reported in

this thesis (Collins 2003) dummies were not allowed at any time for the experimental

groups and were allowed at all times for the control groups. There is now no heterogeneity

(Chi, : 0.86, df : 1 (P : 0.35), I' :0o/o) and there remains a clinically and statistically non

significant difference in weight gain (WMD -0'85 glday,gs% CI-2'10 to 0'41) in the

subgroup of two trials that are most similar in terms of administration of the intervention

(Ernst et al. 1989; Collins 2003) (Figure 10'2)'

In terms of quality of study, allocation concealment was adequate in two trials (Mattes et

al.l996;Co11ins2003).Thereisnownoheterogeneity(chi':0'86'df:1(P:0'35)'12=

0%) andthere remains a clinically and statistically non significant difference in weight

gain(WMD_1.08glday,95%C1.2.42to0.26)inthesubgroupoftwohighestquality

trials (Figure 10'3).

10.1.3.2 Length of hosPital staY

Pinelli et al. (2003) included two trials (Field et al' 1982;Bembaum et al' 1983) in the

meta-analysis for the outcome length of hospital stay (days) which showed a significant

overall reduction in hospital stay (wMD -7 'l days,gs%CI-12'6 to -1'7) for those

randomised to non nutritive sucking. with the addition of data from the study reported in

this thesis (collins 2003) the effect on hospital stay was now not significant (wMD -3'97

days,95o/o CI -8.10 to 0.15) (Figure 10'4)'

,Time to event, outcomes (rength of hospital stay and transition to oral/nipple feeds) in the

Pinelli et al. (2003) systematic review have been reported using the arithmetic mean and

standard deviations. A more appropriate method of analysis for 'time to event' data is

survival analysis. Survival analysis uses information from all participants including those

who have not reached the 'event', in this case discharge home' Thus' data for infants who

died or withdrew from the study are able to be used. As the arithmetic mean has been used

in the systematic review, data from the study reported in this thesis was also reported in

this manner, excluding infants who died and withdrew from the study (n:16)' The
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survivorship mean (censoring for infants who died, withdrew and for whom final discharge

date were missing, at the time of last available data, n:l8) and arithmetic mean were very

similar (Dummy: survivorship mean 57 '77 days, standard error (sE) 2'30' 95% cI53'26

to 62.58;arithmetic mean 57.21days, SD 28.15; No Dummy survivorship mean 58'17

days, SE 2.44,g5vocl53.40 to 62.95;arithmetic mean 56.95 days, SD 27.58).

10.1.3.3 Transition time to orat/nipple feedings

The trials included in Pinelli et al' (2003) systematic review measured the effect non

nutritive sucking had on the time taken to reach all bottle feeds. A meta-analysis was not

performed. Pinelli et al. (2003) reports on the results from Field et al' (1982) and Sehgal et

al. (1990). Field et al. (1982) found a3 dayreduction in days of tube feeding (P:0'01)

with non nutritive sucking, it is unclear if they measured the number of days from the first

tube feed or days from birth. Seghal et al. (1990) found al'6 day difference in the time

between tolal gavage and total bottle feeds (P<0'001)' The study reported in this thesis

measured the time (days) taken to reach all sucking feeds (bottle or breast) from birth to

last gavage tube feed. No significant benefit was found with non nutritive sucking (MD -

1.03 days, 95% cI-6.87 to 4.81) (Figure 10.5)' The survivorship mean was very similar

to the arithmetic mean (Dummy: survivorship mean 47 '63 days' sE 2'09 ' 
95o/o cI 43 '526

to 5I..3;arithmetic mean 47.z4days, SD 24.72;No Dummy survivorship mean 48'44

days, SE 2.|o,g5o/o CI44.32 to 52.56;arithmetic mean 48.27 days, SD 26.05)'

Mattes et aL(1996) showed no significant difference in the mean age for tolerance of full

oral feeds, interestingly reported as the number of days from conception (NNS n:13' 249'7

days, SD 62.0g,No NNS n:l1, 25l. days, SD 57.6). By converting the gestational age at

birth into days of gestation and adding the number of days to last gavage feed, it was

possibletoadddatafromthestudyreportedinthisthesis(Collins2003)tothemeta-

analysis (Figure 10.6). There remained no significant effect of non nutritive sucking on

days to full oral feeds (WMD -l'32 days'95o/o CI4'32 to 1'58)'

10.1.g.4 Disptaying results for breast feeding outcomes

TheconventionintheCochraneCollaborationforpresentingresultsis

...if the odds ratio or relative risk for unfavourable dichotomous outcomes is less than one'

(and risk differences ur" 1"s, the zero), this indicates that the treatment is better than the
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control. This is represented in the graphs by estimates to the left of the vertical line that

indicates no difference (Clarke et al' 2003, p'67)'

However they also recognise that there are circumstances where it may be inappropriate to

show 'bad' outcomes

examPle
sation afler an

' (Clarke et al'

2003, P' 68)'

Thebreastfeedingresultsforthesystematicreviewreportedinthisthesisaretherefore

presented as a 'good outcome" that is, 'any breast feeding' or 'fully breast feeding' instead

of 'not any breast feeding' or 'not fully breast feeding"

10.1.3.5 Effect on breast feeding

The effect on breast feeding was not included as an outcome in Pinelli et al' (2003)

systematic review. The outcom e'artybreast feeding' is defined as a combined group of

fully and partially breast feeding compared to not breast feeding' and the outcome 'fully

breast feeding' is compared to a combined group of partially and not breast feeding' The

inclusion of data from the study reported in this thesis (Collins 2003) in the review shows a

non significant effect of non nutritive sucking on breast feeding prevalence (any or fully)

on discharge home (Figure 10.7), and atthree and six months post discharge (Figure 10'8

and Figure 10.9)'

Forthestudyreportedinthisthesis,LabbokandKrasovec's(1990)definitionforfully

breast feeding for discharge home was used (defined as giving no other solid or liquid

apart from vitamins, minerals,'water' juice or ritualistic feeds given infrequently in

addition to breast feeds). Infants who on discharge home were receiving complementary

or supplementary feeds of breast milk were considered as fully breast fed' At three and six

months post discharge the term 'all breast feeds' was used to represent that the infant's

milk feeds were only breast feeds with no other t¡pes of milk given' 'partíal' meaning that

the infant's milk feeds \ilere a combination of breast feeds and other tlpes of milk' The

intent was to determine the type of milk feeds infants were receiving (breast or formula)

irrespective of whether they were receiving solids' This does not fit with the accepted

definition of full breast feeding (Labbok and Krasovec 1990), that is, if an infant is on

solidsandallmilkfeedsarebreastfeedstheyareclassifiedaspartiallybreastfeeding.The
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prevalence for 'all breast feeds' cannot therefore be combined with fully breast feeding

reported in other studies and are therefore reported in the text and not included in Meta

View: all breast feeds at 3 months post discharge NNS tr-341141' 24%; No NNS

t=441742,31Yo; allbreast feeds at 6 months post discharge NNS t:r23ll40' 16%; No NNS

341141,24o/o.

10.1.4 Discussion

The results of pinerli et al. (2003) systematic review demonstrated a significant benefit of

non nutritive sucking on reducing length of hospital stay' The addition of data reported in

this thesis to the review now shows the effect of non nutritive sucking on length of hospital

stay to be non significant. A non significant effect on weight gain (grams/day) remains' A

mela-ana|ysiswasnotpossiblefortransitionfromtubetobottlefeedsduedifferencesin

reporting. A non significant effect on post-conceptual age at'full oral feeds remains' Non

nutritive sucking has no significant effect on breast feeding prevalence on discharge home

and at three and six months post discharge'

10.1.5 Conclusions

Imptications for Practice

TheresultsfromtheadditionofdatareportedinthisthesistoPinellietal'(2003)

systematic review indicate that non nutritive sucking has no significant effect on weight

gain, length of hospital stay, transition to full sucking feeds and breast feeding prevalence'

GiventhepositivebehaviouraleffectsreportedinPinellietal.(2003)reviewandthe

absence of any negative effects non nutritive sucking on a dummy can be safely used by

preterm infants.

Implications for research

It would be usefuI to confirm these findings in a well designed' sufficiently powered

randomised controrled trial. outcome measures need to be clearry defined and reported' It

is recommended that time to full oral feeds be reported as days from birth to last gavage

feed.Breastfeedingneedstobeclearlydefinedtoallowcomparisons.
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10.2 Systematic Review "Bottle feeding during the transition from tube

to breast feeds in preterm infants"'

See Chapter 9 (section 9.2) ror the protocol for this systematic review

10.2.1 DescriPtion of studies

Thirteen trials were identified, five trials were included in the review and eight excluded'

1 0.2. 1 . 1 lncluded sfudies

Five studies wefe included in this review, details of each of the included studies

(Kliethermes et al. l999;Marinelli et al' 2001; Mosley et al' 2001; Rocha et al' 2002;

Collins 2003)are given in the Characteristics of Included Studies (section 10'2'7)'

10.2.1.1.1 ParticiPants

All of the included studies except the study reported in this thesis (Collins 2003) were

single centre. The total number of infants after post randomisation exclusions in each

study varied from 14 (Mosley et al' 2001) to 303 (Collins 2003)' All studies included

preterm infants although the limits for gestational age at birth or birthweight differed' Two

studies had no lower limit for gestational age atbirth but differed in upper limits' less than

34 weeks (collins zoo3),and less than or equal to 34 weeks (Marinelli et al' 2001)' one

study was limited to a gestational age at birth o132 - 34 weeks (Rocha et al' 2002) and one

32 - 37 weeks (Mosley et al. 2001) and one was limited to preterm infants of birth weight

between 10009 and 25009 (Kliethermes et al. lggg). Two trials stratified infants at

randomisation, one by birth weight (Rocha et aI.2002) and one by gestational age at birth

(Collins 2003).

10.2.1.L2 Interventions

No Bottle is classified as the treatment and Bottle the control'

Four trials compared bottle feeding with cup feeding (Marinelli et al' 2001; Mosley et al'

2xl:;Rocha et a:.2002;collins 2003) and one compared bottle to gavage tube alone

(Kliethermes et al. lggg). In all the trials bottle feeds or alternative (cup/tube alone) were

r45



not to replace a breast feed and were only given when the mother could not be present or if

extra milk was thought necessary aftet abreast feed and the infant was assessed to be able

to take this orallY

For the cup feeding trials, three followed the cup feeding recommendations of Lang (1994)

and Lang et al. (1994), (Marinelli et al. 2001; Rocha et al' 2002; Collins 2003) two used

medicine cups, 30 ml(Marinelli et al. 2001) or 60 ml(Collins 2003) and one used the

protective cap from a bottle (Rocha et al.2002). one trial did not state the type of cup

used or cup feeding procedure (Mosley et al' 2001). An indwelling nasogastric tube

remained in situ for both experimental and control groups in one study (collins 2003)' it is

not clear whether this occurred for the remaining trials of cup feeds (Marinelli et a|.200|;

Mosley et al. 2001; Rocha et al' 2002)

For the bottle compared to tube alone trial (KlietheÍnes et al. lggg) all infants were given

standard care (including non nutritive breast feeding) until written orders for oral feedings

weregiven'Forthecontrol(bottle)grorrpthenasogastrictubewasremovedasdirectedby

the clinical care team, and all supplementafy or complementary feeds were given by bottle'

For the experimental group (tube alone) feeds were given by an indwelling 3'5 French

Gauge (FG) nasogastric tube (smaller than the commonly used size 5 FG)' The tube was

removed during the last 24-48hour parent 'rooming-in' period where a cup of syringe was

used ifneeded.

skin to skin contact and non nutritive sucking at the breast was encouraged for all infants

in two trials (Collins, 2003; Kliethermes, 1999)' It is not reported in the trials of Mosley et

al. (2001) and Rocha et al' (2002)'

sucking feeds for Bottle and No Bottle groups were commenced according to individual

hospital policy. For one trial (Rocha et al. 2002)this was weight based at 1600 grams; for

another trial (Marinelli et al. 2001) it was a post menstrual age of greatet than or equal to

34 weeks. In a third trial (collins 2003) sucking feeds commenced when the infants were

assessed to be mature enough to coordinate a suck-swanow-breathe-reflex. The remaining

two trials did not specify other than when directed by the neonatologislneonatal nuÏSe

practitioner (Kliethermes et al' I999;Mosley et al' 2001)'
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use of a dummy in the included studies varied' collins (2003) randomised infants to

cup/no dummy, cup/dummy, bottle/no dummy, bottle/dummy' There was no statistically

signifrcant interaction between no dummy use and cup and therefore results from the

marginal groups cup versus Bottle were able to be analysed independently' A dummy was

available during tube feedings for the experimental group in Kliethermes et al' (1999)' It is

not reported whether a dummy was available outside feeding times in either group'

Mosley et al' (2001) does not report whether dummies were used, and in Rocha et al.

(2002)adummywasnotusedfortheexperimental(cup)group.

10.2.1.1.3 Outcome measures and results

Not all outcomes were reported in each study'

onlyonestudy(Collins2003)measuredtimetakentoreachfullsuckingfeeds.

Four studies (Kliethermes et al. 1999;Mosley et al' 2001;Rocha etal'2002; collins 2003)

measured breast feeding outcomes' Any breast feeding was measured at discharge home

from hospital in three trials (Kliethermes et al' I999;Rocha et al' 2002; collins 2003)' at

three months in three trials (Kliethermes et al' 1999;Rocha et al' 2002;collins 2003)' and

at six months in two trials (KlietheÍnes et ar. r999;corlins 2003). Futybreast feeding

was measured at discharge home from hospital in three trials (Kliethermes et al' 1999:'

Mosleyetal.200l;Co11ins2003),andatthreeandsixmonthsinonetrial(Kliethermeset

al. 1999)

Full breast feeding was defined as giving no other solid or liquid apart from vitamrn'

minerals, juice or ritualistic feedings given infrequently in two trials (Kliethermes et al'

I999;collins 2003). one trial (Mosley et al' 2001) uses the term 'exclusive' breast

feeding but does not define or reference the term' Infants who on discharge home were

receiving complementary or supplementary feeds of breast milk were considered as

partially breast fed by Kliethermes et al. (1999) and fully breast fed by collins (2003)'

Twopercentofwomen(n:6)with2o/oofinfants(n:7)hadchosentofeedtheirinfants

expressedbreastmilkbybottleinCollins(2003).Atthfeeandsixmonthspostdischarge

corlins (2003) used the term ,all breast feeds, to represent that the infant's milk feeds were

only breast feeds with no other t¡pes of milk given, 'pafüal'meant that the infant's milk

feeds were a combination of breast feeds and other types of milk' The intent was to
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determine the t1rye of m'k feeds infants were receiving (breast or formula) irrespective of

whether they were receiving solids. This does not frt with the accepted definition of full

breast feeding (Labbok and Krasovec 1990), that is' if an infant is on solids and all milk

feeds are breast feeds they are classified as partially breast feeding. The prevalence for 'a11

breast feeds, cannot therefore be compared to fully breast feeding and is reported in the

text and not included in the meta-analysis'

Length of hospitalisation was measured in two trials (KlietheÍnes el al' 1999; collins

2003); weight gain in two trials (Rocha et a|.2002;Collins 2003); duration of feeds in two

trials (Marinelli et a'. 2001; Rocha eï ar.2002); cardio-respiratory stability in three trials

(Kliethermes et a'. ,999;Marinelli et al' 2001; Rocha et al'2002); and milk aspiration in

one trial (Collins, 2003). Health professional or parental satisfaction was not reported in

any of the included studies'

1 0.2. 1 .2 Excluded sfudres

Eightstudieswereexcluded(Tabte10.1).Fivewereexcludedbecausethetrialsonly

included term infants (Kumar et al. 1989; Schubiger et al. 1997;Howard er al' r999a;

Kramer et al. 2001b; Howard et al' 2003)' Rekha et al's (1996) quasi-randomised trial'

comparing intermittent nasogastric feeds with feeds given by a paladai during the transition

to breast feeds, was excluded as a comparison was not made with bottle feeds' one study

was excluded as random or quasi-random allocation to feeding device was unable to be

ascertained(Malhotraetal'1999)andonestudywasexcludedastheendpointwas

transition to fu, bottre feeds not breast feeds (poets et ar. rggT). Deta's of the studies of

Malhotra et ar. (r999) and poets et ar. (1997) are incruded in the review for the purposes of

discusston.

Malhotrø et øt. (1999)- excluded, unable to verífy røndom or quasí-random allocøtiott'

one hundred infants (normal weight full term rr66,growth restricted term infants n:20

and preterm infants n:14) were studied using a cross-over design comparing feeding by

bottle, cup or paladai (traditional lndian cup like feeding device with an open spouted end)

Infants were fed by each method at three hour intervals by the same nurse within the same

shift.Volumeofmilktaken,feedingtime,spillingandsatietyweremeasured.Asthis

review is concerned with preterm infants, data will only be presented for this group'

compared to the bottle, infants ingested signifrcantly more milk both with the paladai and
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thecup,buttherewasnotasignificantdifferencebetweenpaladaiandcup'Infantstook

their feeds most rapidly with the paladai (12'8 mls/min' SD 3'6)' then cup (4'8 mls/min'

SD2.1) then bottle (1.9 mls/min, SD 0.9). No choking or aspiration occurred with the

paladai or cup. spilling was greatest with the cup (36'4% of feed' sD 8'6)' the paladai

(s.1% of feed, SD 1'6) and least with the bottle (|.7% of feed, SD 2' 1). Satiety was

defined as the number of hours the baby was settled after afeed' there was a significant

difference between bottle (1.7 hours, sD 0.8) and paladai (2.4 hours, sD 0'7)' The method

of feeding favoured by the nursing staff was unanimously the paladai' The authors report

that they no longer use bottles in their nursery'

Poetsetat.(1997)-excluded,transitiontobottlefeedsnotbreast.

Thirty clinically stable preterm infants (mean gestational age atbirth 28'6 weeks' sD 2'1

andmeangestationalageattimeofstudy34weeks,sDl.4)werestudiedusinga

randomised cross-over design comparing bottle feeding with bolus or slow gavage feeds'

Infants were studied when they were on eight feeds per day with approximately half of the

feeds given by bottle. Infants were fed by bottle, bolus gavage (over 5 to 10 minutes) and

slowgavage(overapproximatelyonehourbypump)inarandomlyallocatedorderatthree

hour intervals by the same nurse. 30Yo (n:9)received breast milk and 70o/o rormula'

Outcome measurements were undertaken blinded' Continuous heart rate' respiratory rate

and oxygen saturation monitoring were performed for a nine hour period' The authors

found no signif,rcant difference between the feeding methods in overall apnoea or

bradycardia frequency. Desaturations (< 80%) were significantly more frequent with

bottle feeding than either method of gavage; prolonged desaturations () 4 seconds)

occurred three times more often with bottle than gavage' and in the two hours following

feedsthereweresignificantlymoredesaturationsafterbottlefeeding.There\Mereno

differences in oxygen saturation between bolus and slow gavage feeding methods'

10.2.1.3 Additionat information from authors

Additional information was requested from Kliethermes et al' (1999) (breast feeding

prevalence, standard deviations for length of hospitalisation and apnoeic/bradycardic

episodes, blinding of outcome assessment), Malhotra et al' (1999) (method of study

allocation), and Roch a et al. (2002)(prevalence of fully breast feeding at discharge and

three months Post discharge)'
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the cup, but there was not a significant difference between paladai and cup. Infants took

their feeds most rapidly with the paladai (12.8 mls/min, SD 3'6), then cup (4'8 mls/min'

sD2.1) then bottle (1.9 mlsimin, sD 0.9). No choking or aspiration occurred with the

paladai or cup. spilling was greatest with the cup (36'4% of feed, sD 8'6), the paladai

(s.1% of feed, sD 1.6) and least with the bottle (I.7% of feed, sD 2'1)' satiety was

defined as the number of hours the baby was settled after afeed, there was a significant

difference between bottle (1.7 hours, SD 0'8) and paladai (2'4 hours' SD 0'7)' The method

of feeding favoured by the nursing staff was unanimously the paladai' The authors report

that they no longer use bottles in their nursery'

poets et al. (1gg7) - excluded, trønsition to bottle feeds ttot hreast'

Thirty clinically stable preterm infants (mean gestational age atbirth 28'6 weeks' sD 2'1

and mean gestational age attime of study 34 weeks, sD 1'4) were studied using a

randomised cross-over design comparing bottle feeding with bolus or slow gavage feeds'

Infants were studied when they were on eight feeds per day with approximately half of the

feeds given by bottle. Infants were fed by bottle, bolus gavage (over 5 to 10 minutes) and

slow gavage (over approximately one hour by pump) in a randomly allocated order at three

hour intervals by the same nurse. 30% (n:9) received breast milk and 70o/o fotmtla'

outcome measurements were undertaken blinded. continuous hearttale' respiratory rate

and oxygen saturation monitoring were performed for a nine hour period' The authors

found no significant difference between the feeding methods in overall apnoea or

bradycardia frequency. Desaturations (< 80%) were significantly mole frequent with

bottle feeding than either method of gavage; prolonged desaturations (2 4 seconds)

occurred three times more often with bottle than gavage' and in the two hours following

feeds there were significantly more desaturations after bottle feeding' There were no

differences in oxygen saturation between bolus and slow gavage feeding methods'

10.2.1.3 Additionat information from authors

Additional information was requested from Kliethermes et al' (1999) (breast feeding

prevalence, standard deviations for length of hospitalisation and apnoeic/bradycardic

episodes, blinding of outcome assessment), Malhotra et al' (1999) (method of study

allocation), and Roch a et al. (2002)(prevalence of fully breast feeding at discharge and

three months Post discharge)'
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Additional information was obtained for one of these studies (Kliethermes et al' 1999)'

lO.2.2Methodological quality of included studies

Details of the methodological quality of each study are given in the Characteristics of

Included Studies (section 10'2'7)'

Randomisation: efforts to avoid bias in treatment assignment were adequate in three

studies (Kliethermes et al' 1999;Mosley et al. 2001; Collins 2003) and inadequate in two,

Marinellietal.(2001)usedcointossandRochaeta1.'(2002)drewlots.

Blinding of treatment: not possible in any study'

Exclusions after randomisation: acceptable, collins (2003) 5%' KlietheÍnes et al' (1999)

18%, Mosley et al' (2001) 137o' Rocha et al' (2002) 6%'

Blinding of outcome assessment was not reported in four studies (Kliethermes et al' 1999.,

Marinelli et al. 2001; Mosley et al. 2001; Rocha etal'2002) and data for outcomes were

collected unblinded in one study (Collins' 2003)'

There was a high proportion of non compliance in the trial of collins (2003)' In the

experimental group 85/151 (46%)had bottle introduced, and in the control group |ll52

(0.7%)hadacupintroduced,anintentiontotreatanalysiswasdone.Kliethermesetal.

(1999) excluded five infants from their analysis because of non compliance' Two infants

randomised to the bottre group needed the tube reinserted because of poor tolerance of

bottle feeding and three infants randomised to tube alone received bottle feeds' Two

infants randomised to cup feeds were excluded from the analysis as a supplementary feed'

presumably bottle, had been given in the trial of Mosley et al' (2001)' similarly in the trial

ofRochaeta|.(2002)oneinfant,randomisedtocupfeeds,wasexcludedfromtheir

analysis because a bottle had been introduced'

10.2.3 Results

Due to differences in gestation ar age raîgeof the included triars subgroup analyses could

onlybeperformedforgestationa|agelessthan23weeksand'ZStolessthan37weeks

gestation. Subgroup analyses on type of treatment could be undertaken for cup versus

Bottle and Tube alone versus Bottle' 150



1 0.2.3.1 Primary outcomes

As described in section 10.1.3.2 the most appropriate method of analysis for 'time to

event' outcomes is survival analysis. There are two such outcomes in this review' time to

full sucking feeds and length of hospital stay. Arithmetic mean has been reported for

length of hospital stay by Kliethermes et al' (1999)' To enable comparisons between

studies, the arithmetic mean was used for this review although survivorship mean for

Collins (2003) is also reported in the text'

10.2.3.1.1 Time to reachfull suckingfeeds

In the only study that measured time to reach full sucking feeds (collins' 2003)' infants

randomised to bottle feeds reached full sucking feeds significantly earlier than no bottle

(cup feeds) (mean difference (IvD) 10'37 days,95o/o cI4'65 to 16'09) (Figure 10'10)' The

survivorship mean was very similar to the arithmetic mean (No Bottle: survivorship mean

53.03days,SE2.20,g5yoCI48'73to57'34'n:157;arithmeticmean52'89days'SD

26,80,range8to1l8,n:|47;Bottle:survivorshipmean4z.gsdays,SE1.9|,95o/oCI

39.25Io 46.71,n:I49;arithmetic mean 42.52days, sD 22'75'range 8 to 112'n:143)'

10.2.3.1'2 Subgroup analyses - Time to reach aII suckingfeeds

Less than 28 weeks gestation - Time to reach aII sucking feeds

onsubgroupanalysisthetrendforanincreasedlengthoftimetoreachfullsuckingfeeds

for No Bottle now bordered statistical significance for infants less than 2g weeks gestation

at birrh (Figure 10.11) (MD 7.72 days,95o/ocl -0'50 to 15'94)' The survivorship mean

closely approximated the arithmetic mean (No Bottle: survivorship mean 86'53 days' sE

2.83,95yoCI 80.98 to 92.08, n:39;arithmetic mean 86.53 days, SD 16.76, range 50 to

It8,n:34;Bottle:survivorshipmeanTg'4zdays,SE2.98,95o/oCI73.58to85.26,n:30;

arithmetic mean 78.81 days, sD 15'58, range 52to 112',rr26)'

28weel<stolessthan3Tweelrsgestation_Timetoreachallsuckingfeeds

For infants 2g to less than3Tweeks the significant difference remained with No Bottle

taking longer to reach full sucking feeds (Figure 10'12) (MD 8'33 days'95o/o cI3'74 to

12.g2)(Col1ins2003).Thesurvivorshipmeancloselyapproximatedthearithmeticmean

(NoBottle:survivorshipmean42'80days'SEl'8g'gsoÁCl39'15to46'50'n:l18;

arithmetic mgan 42'77 days, SD 20jl1 ,raflge 8 to 108, n:l13; Bottle: survivorship mean
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34'5gdays,SE|.36,g5o/oCI3I.I2to37.26,n:119;arithmeticmgan34.45days,SD

14.85, raîge 8 to 87, n:l17)'

Cup versus Bottle - Time to reach all sucking feeds

In the only trial that measured time to reach all sucking feeds (collins, 2003) the treatment

or intervention was cup feeds and the conhol Bottle feeds' This has been presented in

section 10.2.3.1.1

Tube alone versus Bottle - Time to reach all sucking feeds

The trial that compared tube alone to bottre feeds (KrietheÍnes et al' 1999) did not measure

time to reach all sucking feeds'

1 0.2.3. 1 .3 Breast feeding - AnY

The outcome 'any breast feeding on discharge home' (compared to not breast feeding) was

reported for 465 infants in three trials (KrietheÍnes er. ar. r999;Rocha et al' 2002; collins

2003).onetrialshowedanincreasedprevalenceofthisoutcomeintheNobottlegroup

(Kliethermesetal.|ggg),andtwotrials(Rochaeta^.2002;Co1lins2003)showedanon

significant trend towards an increased prevalence in the No Bottle groups' The meta-

analysis (Figure 10.13) showed a small but significant increase in the risk of any breast

feedingintheNoBottlegroup(summaryRR1.13,95%Cl'l.01to1.2;RD0.09,95%CI

0.01 to 0.17; number needed to treat (|INT) l1'l'gso/ocl 5'9 to 100)' There is' however' a

moderate degree of heterogeneity among the trials (cittz :3'42' dT-2'P:0'18' f :41'6%)'

The three trials show the same direction of effect towards an increased prevalence in any

breast feeding for No Bottle. The interventions for No Bottle differed' with the trials of

Collins(2003)andRochaeta^.(2002)comparingCupfeedswithBottlefeedsandthetrial

of Kliethermes et al. (1999) Tube alone with Bottre feeds, see sub group analysis'cup

versus Bottle _ Any breast feeding, and 
,Tube alone versus Bottle _ Any breast feeding,

(section 10.2'3'l'4) for exploration by intervention'

At thfeo months post discharge the outcome 'any breast feeding' was reportedrot 444

infants in three trials (Klietherrnes et ar. r999;Rocha et ar. z,,z;collins 2003)' one trial

showed an increased prevarence of this outcome in the No bottle group (Kliethermes et al

Iggg),andtwotrials(Rochaetal.2X02;Co11ins2003)showedatrendtowardsan
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increased prevalence in the No Bottle groups. The meta-analysis (Figure 10'13) showed a

significant increase in the risk of any breast feeding in the No Bottle group (summary RR

1.32,gs'/ocl 1.06 to 1.64; RD 0.1I,gs'/ocl0.03 to 0'20;NNT 9'1' 95%cI5'0 to 33'3)'

At six months post discharge the outcome 'anybreast feeding' was reported for 364 infants

in two trials (Kliethermes et al. 1999;Collins 2003). one trial showed an increased

prevalence of this outcome in the No bottle group (Kliethermes et al' 1999)' and one trial

(Collins2003)showedanonsignificanttrendtowardsanincreasedprevalenceintheNo

Bottle groups. The meta-analysis (Figure 10.13) showed a significant increase in the risk

of anybreastfeedingintheNoBottlegroup(summaryRRl'50,95%cI1'09to2'05;RD

0.12,95o/ocl 0.03 to 0.21; NNT 8.3, gso/ocl 4.8 to 33'3)' There is a moderate degree of

heterogeneity among the trials (chtz :1.77, df:l, P:0'18, 12:43.5Y,)' Both trials show the

same direction of effect towards an increased prevalence in any breast feeding for No

Bottle.Asstatedpreviouslytheinterventionsfor.NoBottle'differed,withthetrialof

Collins(2003)comparingCupfeedswithBottlefeedsandthetrialofKliethermesetal.

(1999) Tube alone with Bottle feeds'

10.2.3.1.4 Subgroup analyses - Any breastfeeding

Less than 28 weeks gestation - Any Breast feeding

Sub group analyses for infants less than 28 weeks gestation at birth were only possible for

one trial (co[ins 2003) which showed a non significant trend to an increased prevalence of

any breast feeding at discharge home (RR 1.70, 95% cI0'95 to 3'04)' and at three months

post discharge (RR I.03, gsyocl 0.39 ro 2'73) (Figure 10'14)' There was a non significant

trend to a decrease in breast feeding prevalence at six months post discharge (RR 0'44'

95% q,0.12 to 1.61) (Figure 10'14)'

28 weelcs to less than 37 weelcs gestation - Any Breastfeeding

Two trials with 314 infants contributed data to the sub goup analyses for infants 28 weeks

to less than 37 weeks gestation at birth for the outcome 'any breast feeding on discharge

home,(Rochaetal.2002;co1lins2003)'Neithertrialdemonstratedasignificant

difference between No Bottle and Bottle and the meta-anarysis showed no significant

difference (summaryRR 1.04, 95%CI0'93 to 1'17) (Figure 10'15)' The same two trials

with2gTinfantswereincludedfortheoutcome.anybreastfeedingatthreemonthspost

discharge' (Rocha et a:.2002;Collins 2003) and on meta-analysis there was no significant
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difference between No Bottle and Bottle groups (summary RR 1'31, 95% Cr0'98 to 1'74)

(Figure 10.15). At six months post discharge one trial was included (collins 2003) with

217 infants and showed no signifrcant difference between the groups (RR 1 '02'95o/o cI

1.02 to 2.30) (Figure 10'15)'

Cup versus Bottle - Any breast feeding

on removing the .tube alone versus bottle' study of Kliethermes et al' (1999) from the

meta-analysis for the outcome 'any breast feeding on discharge home' there is now no

heterogeneity (Chi' :0'2! df : 1' P : 0'65' I' :0Yù' The trials of Collins (2003) and

Rocha etal. (2002) with 381 infants remained in the meta-analysis' Both trials showed a

trend to an increased prevalence of any breast feeding with cup feeds. The meta-analysis

(Figure10.16)showedanonsignificantincreaseintheriskofanybreastfeedingwithCup

feeds (summary RR I'Q8,g5o/o CI 0'96 to 1'22)'

At three months post discharge the outcome 'any breast feeding' was reported for 361

infants in two trials (Rocha et al. 2002;collins 2003)' Both trials showed a trend towards

an increased prevalence in the cup groups. The meta-analysis (Figure 10'16) showed a

non significant increase in the risk of any breast feeding with cup feeds (summary RR

1.26,g5o/o CI0.95 to 1'67)'

At six months post discharge the outcome 'any breast feeding' was reported in only one

trial with 2g1 infants (collins 2003) which showed an non significant increase in the risk

of anybreastfeedingwithcupfeeds(RR 
:3l,gso/ocl0'89 tol'92) (Figure 10'16)'

Tube alone versus Bottle - Any breast feeding

The outcome 'any breast feeding on discharge home' was reported for 84 infants in one

trial (Klietheflnes et al. 1999) and showed a significant increase in the Tube alone group

(RR1'37,95%CI1.08to1'74;RD0.24,g5o/ocl0.07to0'41;NNT4'1,95%CI2.4to

1a.3) (Figure 10'17)'

Anybreast feeding at three months post discharge was reported for 83 infants in one trial

(Kliethermes et al. 1999) and showed a significant increase with Tube alone (RR 1'69'

95%CIl.19to2.41;RD0.32,95o/oCI0.13to0.52;NNT3.1,95%CI1.9to7.7)(Figure

10.17).
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Any breast feeding at six months post discharge \¡/as reported for 83 infants in one trial

(Kliethermes et al. Iggg)and showed a significant increase with Tube alone (RR 2'07'

95%C|1.18to3.ó4;RDo.zg,gso/ocl0.08to0.49;NNT3.5,95%CI2'0to12'5)(Figure

10.17).

10.2.3.1.5 FuIIY breastfeeding

The outcome 'fully breast feeding on discharge home' (compared to partially and not

breast feeding) was reported for 401 infants in three triars (Kliethermes et al. 1999; Mosley

et al. 2001; collins 2003). Two trials showed an increased prevalence of this outcome in

the No bottle group (Kliethermes et al. 1999;collins 2003)' and one trial (Mosley et al'

2001) showed a trend towards a decreased prevalence in the No Bottle gloups' The meta-

analysis (Figure 10.1s) showed a significant increase in the risk of funy breast feeding in

theNoBottlegroup(summaryRR1.41,95%CI1.19to1.69;RDo'I9,95o/oCI0.10to

0.29; NNT 5.3,g5o/o CI 3'5 to 10'0)'

However, there is a high degree of heterogeneity among trials (chi square:7'Ol, df:Z,

P:0.03,f:71.5%).Theinterventionsfor'NoBottle'differedwiththetrialsofCollins

(2003)andMosleyetal.(2001)comparingCupfeedswithBottlefeedsandthetrialof

Kliethermes et al. (1999) Tube alone with Bottle feeds' see the sub group analysis 'cup

yersus Bottle - FuIIy breast feeding' rorexploration of effect by intervention (section

10.2.3.1.6)

The outcome 'fully breast feeding at three months post discharge' was reported for 84

infants in one trial (Kliethefmes et al' 1999) and showed a significant increase in the No

Bottlegrorrp(RR2'31, 95%CI1'28to4'17;RD o'31,gso/ocl0.11 to0.51;NNT3.2,95o/o

Clz.}to 9'1) (Figure 10'18)'

At six months post discharge the outcome 
,futy breast feeding' was reported for 84 infants

inonetrial(KlietheÍnesetal.1999)andshowedasignificantincreaseintheNoBottle

group(RR2'94,95%CI1.36to6'34;RD0.30,g5o/ocl0.11to0.48;NNT3.3,95%C|2'|

to 9.1) (Figure 10'18)'

As stated in section 10.1.3.5 the accepted definition for fully breast feeding was unable to

beusedatthreeandsixmonthspostdischargeforthestudyreportedinthisthesis.The
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term .a11 breast feeds' was therefore used to represent that the infant's milk feeds were

only breast feeds with no other types of milk given, but it was unknown if solids were

being given. The prevalence for 'all breast feeds' cannot therefore be combined with fully

breast feeding reported in other studies and are reported in the text and not included in

Meta View: (all breast feeds at 3 months post discharge No Bottle w--431I44' 30%; Bottle

n:351I39,25o/o; allbreast feeds at 6 months post discharge No Bottle r-361142'25o/o;

Bottle 2llt39,l5%).

10.2.3.1.6 Subgroup analyses - Fully breast feeding

Lessthan2Sweelægestation_FutlyBreastfeeding

Datafromonetrialwith6Tinfantswereabletobeincludedfortheoutcome.fullybreast

feeding on discharge home, for infants ress than 2g weeks gestation at birth (collins 2003)'

TherewasnosignificantdifferencebetweenNoBottleandBottle(RR1.85,95%CI0.88

to 3.91) (Figure 10.19)'

No studies were able to be included for 'fully breast feeding' at three and six months post

discharge for infants less than 28 weeks gestation at birth'

2g weer<s to ress than 37 weer<s gestation - Fuily Breast feeding

The outcome 'fully breast feeding on discharge home' for infants 28 to les than37 weeks

at birth was reported for 250 infants in two trials (Mosley et al' 2001; collins 2003)' one

triar showed an increased prevalence of this outcome in the No bottre group (collins 2003)'

and one trial (Mosley et ar. 2001) showed a trend towards a decreased prevalence in the No

Bottle groups. The meta-analysis (Figure 10'20) showed a non signifrcant difference in the

risk of fully breast feeding in the No Bottle group (summary RR 1'22, 95% cl1'00 to

1.50; RD O.l2,gs\o CI0'00 to 0'24)'

Nostudieswereabletobeincludedfor.fullybreastfeeding,atthreeandsixmonthspost

dischargeforinfantsless28tolessthan37weeksgestationatbirth.

Cup versus Bottle - FuIIy breastfeeding

on removing the study of Kliethermes et al' (1999) of Tube alone compared to Bottle from

the meta-analysis there is now minimal heterogeneity (Chi, : 1'01, df : 1, P :0.3|,1' :

|.o%)'Twotrialsremainedfortheoutcomefullybreastfeedingondischargehomeinthe
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subgroup cup versus Bottle (Mosley et al. 2001; Collins 2003)' one trial showed a

significant increase in the prevalence of fully breast feeding for cup feeds (collins' 2003)

and the other (Mosley, 2001) a non significant decrease in prevalence' on meta-analysis

(Figure 10.21) there was a significant increase in the risk of futly breast feeding (summary

RR 1.26, 95% CI1.03 to 1.54; RD L'I3,g5yoCI 0.02 to 0.23;NNT 7.7, 95% CI4.3 to 50).

Nostudieswereabletobeincludedfortheoutcome.fullybreastfeeding'atthreeandsix

months post discharge for Cup versus Bottle'

Tube alone versus Bottle - Fully breast feeding

One trial with 84 infants (Kliethermes et al' 1999) was included for the outcome 'fully

breast feeding" for the subgroup Tube alone versus Bottle' There was a significant

increase in the risk of fully breast feeding with Tube alone (RR 2'10' 95% cIl'46 to 3'03;

RD0'46,95%CI0.28to0'63;NNT2'2,gsyocl1.6to3.6)(Figure10.22).

FullybreastfeedingatthreeandsixmonthspostdischargeforKliethermesetal.(1999)

have been reported in section l0'2'3'1'5'

10.2.3.1.7 Weight gain

Rochaela|.(2002)analysedweightgainoneweekafterbeginningoralfeeds;inthestudy

reported in this thesis (collins 2003) weight gain was calculated from birth to discharge

home. There \ilere no statistically significant differences in weight gain' reported as

grams/kilo gramlday,either in the individual trials or in the meta-analysis (371 infants in

two trials) (WMD -O'I2 /kglday'gs% CI-0'78 to 0'54) (Figure 10'23)'

10.2.3.L8 Subgroup analyses - Weight gain

Less than 28 weelcs gestation - Weight gain

Subgroupanalysisalsodidnotshowanysignificantdifferenceinweightgainininfants

lessthan2gweeksgestation.onetrialwith63infants(Collins,2003)wasincludedinthe

analysis (MD -0.37 elkglday,95% CI-1'00 to 0'26) (Figure 10'24)'

28 weelrs to less than 37 weelcs gestation - Weight gain

Twotrialswith30Sinfantswereincludedinthemeta-analysisforinfants23tolessthan37

weeks(Rochaeta|'2002;Co1lins2003)(Figure10.25).Therewasnosignificant r57



difference in weight gain in either the individual trials or on meta-analysis (wMD -0'08

glkgl day, 95% Cl-0'89 to 0'7 2)'

Cup versus Bottle - Weight gain

In the two trials that measured weight gain, cup feeds were compared with Bottle feeds;

see section I0.2.3'1.7 '

Tube alone versus Bottle - Weight gain

weight gain was not reported in the only study that compared Tube alone with Bottle feeds

(Kliethermes et al. 1999)

1 0.2.3.1.g Length ofhospitalisation

Length of hospital stay was assessed in two trials with 3g5 infants (Kliethermes et al' rg99;

collins 2003). The study reported in this thesis showed a significantly increased lengJh of

hospitalstayofl0dayswithNoBottle(Collins2003)andtheremainingtrialanon

significant trend towards an increased length of stay of 1'6 days with No Bottle

(Kliethermes et ar. rggg). There was a signifrcant increase in rength of stay in the meta-

analysis (WMD 6'63 days, 95%CIl'85 to 11'41) (Figure l0'26)'

However, there was moderate heterogeneity among trials (chi squarc:2.9z, IFI,P:0.09,

I2:65.gyo). The intervention for ,No bottle' differed between the two trials with Collins

(2003) using cup and Kliethermes Tube alone' caution needs to be used in interpreting

the meta_analysis due to the moderate degree of heterogeneity. It is possible that there are

real differences in the effect on length of stay between the two 'No bottre' interventions'

cup and tube alone, and therefo re ameta-analysis is not appropriate.

In the trial of Kliethermes et al. (1999) the length of stay for those in the No Bottle (tube

alone)groupwasnearly28dayslessthanforthestudyreportedinthisthesis(Collins

2003) and 19 days less for those in the Bottle group' The infants in Kliethermes et al'

(1999) study were mofe mature, an inclusion criterion was preterm infants with birth

weight10009to25009'Theirstudysampleconsistedofgestationa|ageatbirth:32weeks,

SD not reported, range 26-35weeks for tube alone; and32weeks, SD not reported, tange

28-35weeksforbottle.Aninclusioncriterionforthestudyreportedinthisthesis(Collins

2003) was infants less than 34 weeks gestation and the study sample consisted of
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gestational age atbirth: 29.4 weeks ,SD 2'6,raîge23-33 for cup; and 30.0 weeks, SD 2.5,

tafige24-33for bottle. This difference in maturity may explain some of the differences in

length of stay seen between the studies'

For the study reported in this thesis (collins, 2003) the survivorship mean closely

approximated the arithmetic moan (No bottle 62'66days, SE 2'47 
'g5o/o 

cI 57'81 lo 67 '51'

n:161;arithmeticmean62:17days,SD30.37,tarlge].5to148'n:|49;Bottle:

survivorship mean 53.45days, sE 2'2l,g5yo cI4g'tl to 57 '79',n:158; arithmetic mean

52.09 days, SD z4'I5,range 12 to ll9'n:152)'

10.2.3.L10 Subgroup analyses - Length of hospitalisation

Less than 28 weelcs gestation - Iength of hospitalisation

on subgroup analysis one trial, with 65 infants, contributed data for gestational age at birth

less than 28 weeks (collins 2003) and showed a significant increase in length of stay

(Figurelo.27)forNoBottle(MD9.96days,9ilo/ocl1.61to18.31).Thesurvivorship

mean closely approximated the arithmetic mean (No Bottle: survivorship mean 98'38 days'

SE2'g2,95%CI92'65to 104.16, n: L;arithmeticmean g8'29days, SD 17.63,runge70

to131,tr3l;Bottle:survivorshipmean88.62days,SE2.g5,gso/ocl82.83to94.41,

n:34;arithmetic mean 88'33 days' SD l6'6g'range 59 to 119' n:30)'

28 weel<s to less than 37 weel<s gestation - Iength of hospitalisation

Forthesubgroupanalysisgestationalageatbirth23weekstolessthan3T,onetrial

contributed data from 236 infants (collins, 2003)' and showed a signifrcant increase in

length of stay (Figure 10.28) forNo Bottle (MD 7'90 days'95o/ocI2'63 to 13'17)' The

survivorship mean crosely approximated the arithmetic mean (No Bottle: survivorship

mean51.10days,SE2.26,g5o/oC'46.67to55.52,,n:|I9;arithmeticmean5l.0Sdays,SD

24.22,range 15 to 148, n:I|4;Bottle: survivorship mean 44.54days' SE |.975,95%CI

40.68to48.39,n:I\ ;arithmeticmean43.||days,SD15.g7,range|2tol09,n:I22).

Cup versus Bottle - length of hospitalisation

ThestudyreportedinthisthesiswastheonlytrialofCupvelsusBottletomeasurelength

ofhospitalstay(Figure|0.29).Therewassignifrcantincreaseinlengthofhospitalstay

with Cup feeds (MD 10'08 days'95o/o CI 3'87 to 16'29)'
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Tube alone versus Bottle - length of hospitalisation

Kliethermes et al. (1999) was the only trial of Tube alone versus Bottle and showed no

significant difference in length of hospital stay (Figwe 10'30) (MD 1'60 days'95o/o CI-

5.89 to 9.09).

10.2.3. 1. I I Duration offeed

The time taken for a feed was reported for 190 infants in two trials (Marinelli et al' 2001;

Rocha et a;.2002)and differed between the trials. In the Marinelli et al' (2001) trial there

was a non significant difference with No Bottle slower (MD 3'S0 minutes' 95% cI-12'01

to 19.61). Ír the Rocha et al. (2002) trial bottle feeds took longer than No Bottle (MD -

1.60 minut es,95o/ocl -3.69 to 0.49). on meta-analysis there was no statistically

significant difference in duration of feed (\^/MD 1'51 minutes'95o/o cI -0'57 to 3'58)

(Figure 10'31)'

10.2.3.1.12 Sub group analyses - Duration offeed

Less than 28 weel<s gestation - duration of feed

No trials were able to be included for this outcome'

28 weelrs to less than 37 weel<s gestation - duration offeed

Subgroup analysis was able to be performed for gestation 28 weeks to less than37 weeks

(78 infants, one trial) (Rocha et" a,.2002)with no statistically significant difference in

durationoffeed(MD-1.60minutes,95%CI-3.69to0.a9)(Figure10.32).

Cup versus Bottle - d'uration of feed

The two triars that measured duration of feed had as their treatment group cup feeds versus

Bottle feeds as the control. These results are presented in section 10'2'3'1'11'

Tube alone versus Bottle - duration of feed

The only trial that compared Tube alone to Bottle feeds did not measure duration of feed

(Kliethermes et al' 1999)
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10.2.3.1.t 3 Cardio-respiratory stability

The number of episodes of apnoea or bradycardia per infant were reported in two trials

(Kliethermes et ar. rggg;Marinelli et al. 2001) but due to differences in reporting ameta-

analysis was unable to be performed. Kliethermes et al' (1999) reported significantly

fewerapnoeicandbradycardicincidentsforNoBottle(tubealone)(meanl2Tincidents'

sD 197, n=46) compared to Bottle (mean 136 episodes, sD 141, n=38; P:0'0006)' The

No Bottle (tube alone) infants however, had significantly more episodes that required

stimulation (mean 32.7 episodes, SD 68.1, n:38 versus 23'3 episodes, SD 57,n:46;

P:0.0001).Theapnoeicandbradycardicepisodesweremeasuredovertheentirehospital

stay, not just those associated with feeding' Marinelli et al' (2001) reported episodes of

apnoea or bradycardia per infant (Bottle: mean 0.36, SD 6'|4, n:56; No Bottle: 0.16, SD

3.44,n:56; P:0'11) and as apercent of feedings (Bottle Z2o/o,NoBottle t3o/o,P:0'23)

with no statistically significant difference between the two methods of feeding' The

apnoeic and bradycardic episodes were measured ten minutes before the feeding and for

the duration of the feed'

Heart rate and respiratory rate were reported in one cross-over trial (Marineni et al. 2001)

(56 infants). There was a non significant clinicar and statistical trend to a higher heart rate

with bottle feeds (Figure 10.33) (MD -3.40 ,g5o/o cI-:l'47 to 0'67) and no significant

difference in respiratory rate (MD -0.90 , g5o/o cI -3'47 to 1'67) (Figure 10'34)'

Two trials reported mean oxygen saturation during feeds but due to differences in reporting

a meta-analysis was unable to be performed (Marinelli et al' 2001; Rocha et al'2002)'

Marinelli et al. (2001) reported a statistically significant difference i mean oxygen

saturation during feeds (Bottle: mean 94.5, SD 5.3, n:56; No Bottle: 96'5' SD 2'6'n:56;

p:0.02), the lower end of the rarLgefor bottle feeds was T|'4%compared to 90o/o for No

bottle (cup) feeds. Rocha et al. (2002) reported no significant difference in the mean of the

lowest oxygen saturation during feeds (Bottle: mean 87.7, SD 7 .6,range 68-97;No Bottle

(cup): mean 90'8, SD 4'8' range 75-99)'

Twotrialsreportedoxygendesaturationsduringfeeds(Marinellietal.2001;Rochaetal.

2oo2).Ameta-analysiswasunabletobeperformedduetothedifferencesinreporting'

Marinellietal.(2001)reportedthefractionofoxygendesaturationslessÍhat9oo/o,

calculatedasthenumberlessthang}Yopettotalnumberofoxygensaturation

measurements,theyreportedstatisticallysignificantlylessdesaturations(P:0'02)withNo 161



Bottle (cup) feeds (mean 0.05, SD 0.09, n:56) compared to Bottle feeds (mean 0.13, SD

0.22,n:56). Rocha et al. (2002) reported a non statistically significant trend to more

desaturations ress thang[o/oin infants bottle fed (r9r34, 55.g%) compared to No Bottle

(cup) (1S/4 4,40.9o/o). However they reported a statistically significant difference in the

proportion of desaturations less than 85% with more occurring in those bottle fed (12134'

35 .3%)than No Bottle (cup) fed (61 44' 13'60/0' P:0'02)'

10.2.3.1.14 Subgroup analyses - cardio respiratory stability

Lessthan23weel<sgestation_cardiorespiratorystability

No trials were able to be included for this subgroup'

28weel<stolessthan3Tweel<sgestation_cardiorespiratorystability

No trials were able to be included for this subgroup'

Cup versus Bottle - cardio respiratory stability

The only included trial that measured apnoea and bradyc ardia'heart rate and respiratory

rate in cup versus Bottle (Marinelli, 2001) has been discussed in section 10.2'3'1'13' The

two trials (Marinelli et ar. 2001; Rocha et ar.2002)that measured oxygen saturation in

their trials comparing cup versus Bottle has been discussed in section 10'2'3'l'13'

Tube alone versus Bottle - cardio respiratory stability

The only included trial of Tube alone vefsus Bottle measured episodes of apnoea and

bradycardia (Kliethermes et al. Iggg),this has been discussed in section 10'2'3'1'13'

10.2.3'1.15 Milk aspiration - on radiologic assessment

Milkaspirationwasnotreportedinanyofthestudies(535infantsinfivetrials).

1 0.2.9.2 Secondary outcomes:

10.2.3.2.1 Satisfaction

Parentalorhealthprofessionalsatisfactionwasnotreportedinanyofthetrials
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1 0.2.3.3 A Posteriori outcomes

Twoimportantoutcomes,episodesofchokingandvolumeoffeedtaken,havebeen

reported in one of the trials (Marinelli et al' 2001), these outcomes 'were not included in the

objectives for this review. There were no statistically signifrcant differences between

episodes of choking per infant for Bottle feeds (mean 0'65' sD 7'48) compared to No

Bottle (cup) feeds (mean 0.65, SD 7.45)' The volume of feed taken differed signifrcantly

with bottle fed infants having a higher intake per feed (mean 27 '2 mls, sD 87'56) than no

bottle(cup)fedinfants(mean20'9,SD84.56,P:0.001)(Marinellietal.2001).When

expressedasvolumeoffeedtakerr/volumeprescribedinfantsbottlefedtookl5Tomoreof

their prescribed volume (mean 0.76, SD 2'25) thanno bottle (cup) fed infants (mean 0'61'

SD 2.25;P:0.003)

10.2.4 Discusston

In this review, the search revealed six trials that met pre-specified eligibility criteria and

oneotherthatmaydosobutinformationwasunavailablefromtheauthor.

10.2.4.1 Limitations of the review

Thequalityofthestudieswasvariablewiththreeofthefiveincludedattemptingto

conceal the randomisation process. Ascertainment of outcomes was generally complete'

Anintentiontotreatanalysiswasnotundertakeninthreeofthestudies.

10.2.4.2 Feeding and grovvth outcomes

providing supplementary or complementary feeds by bottle during the transition to breast

feeds signifrcantry shortened the time taken to reach arl sucking feeds in the only study that

measuredthisoutcome(Collins,2003).onsubgroupanalysistherewasnosignificant

differencefoundforinfantslessthan28weeksgestation(Collins,2003).

onmeta-analysis,breastfeeding(any)ondischargehomeandatthreeandsixmorrthspost

discharge was significantry increased if a bottre was not used during the transition to breast

feeds (Kliethennes el al. 1999;Rocha et al' 2002;collins 2003)' In the subgroup analysis

by intewentiofi, use of a cup neared but did not reach siguificance at the same time points

(Rocha et al.2o'2;collins 2003), and tube alone was statistically signifr catt aI all the time

points (Kliethermes, 1 999)
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There rù/as a significant benefit in not using a bottle on infants fully breast feeding on

discharge home (Kliethermes et al. 1999;Mosley et al. 2001; Collins 2003)' The

significant effect remained for cup versus bottle (Mosley et al' 2001; collins 2003)' but

was dominated by the trial of collins (2003)' The significant effect remained for tube

alone versus bottle (Kliethermes et al' 1999)'

Theewerenoreportsofinfantsbeingdissatisfiedwithtubealoneorcupinfourofthe

included studies (Kliethermes et al. !999;Marinelli et al. 2001;Mosley et al' 2001;Rocha

eta|.2002).Inthestudyreportedinthisthesis(Collins,2003)someparentsreportedthat

theirinfantswerenotsatisfiedwithcupfeedsandintroducedabottlebecauseofthis.

The method of feeding did not affect weight gain (Roch a et al' 2002; collins 2003)'

Ameta-analysisforlengthofhospitalstaywasnotappropriateduetomoderate

heterogeneity between the two trials that measured this outcome (Kliethermes et al' 1999;

Collins2003).Inthetrialcomparingtubealonetobottlefeeds,(Kliethermesetal.1999)

no significant difference was found in length of hospital stay' In contrast there was a mean

increase of 10 days for infants cup fed compared to bottre fed in the study reported in this

thesis (Collins, 2003)'

There was conflicting evidence for the duration of feeds' When comparing bottle with cup'

one trial reported that infants took less time to feed by bottle (Marinelli et al' 2001) and in

one trial the infants took less time to feed by cup (Rocha et al' 2002); on meta-analysis

there was no statistically signifrcant difference in duration of feeds' An identified study

not included in this review (Malhotra et al' 1999) reported paladai as being the quickest'

then cuP, and bottle the slowest'

There may have been differing feeding management practices among the studies' which

require verification from the authors. For example in the triar of Kriethermes et al' (1999)'

two infants randomised to the bottle group were excluded from their analysis because they

did not manage bottle feeds and required a tube to be re-inserted' In the trial of collins

(2003) infants randomised to bottle feed who were unable to complete abottle feed (when

the mother was unable to be present for a breast feed) were fed the remainder of their milk

quotabY tube.
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1 0.2.4.3 SafetY outcomes

Infants are more unstable when bottle fed than cup or tube fed. An increased frequency of

oxygen desaturations occurred with bottle feeds compared to cup feeds (Marinelli et al'

2001;Rochaeta,.2002).Anidentifredstudynotincludedinthisreview(PoetsetaI.

IggT)also reported an increased frequency of desaturations with bottle feeds compared to

tubealone.Theprevalenceofapnoeicandbradycardicepisodesweresimilarbetweencup

and bottle (Marinelli et al. 2001). There rwas a reduced frequency of apnoeic and

bradycardic episodes with tube alone compared to bottle (Kliethermes et al' 1999)' in

contrast, an identified study not included in this review (Poets et al' 1997) reported no

significant difference between tube and bottle'

Nostudiesreportedmilkaspirationwitheithermethod,episodesofchokingweresimilar

betweenbottleandcupfeeds(Marinellietal.2001).Anidentifredstudynotincludedin

this review (Malhotra et al. 1999) reports no episodes of choking with cup or paladai'

Marinelli et al. (2001) reports an increased volume of feed taken with bottle compared to

cup. In contrast an identified study not included in this review (Malhotra et al' 1999)

reported that infants ingested significantly more milk' both with the paladai and the cup'

comparedtobottle,butnosignificantdifferencebetweenpaladaiandcup.

10.2.4.4 Satisfaction

None of the studies measured parental satisfaction. one identified study not included in

this review (Malhotra et al. lggg) reports that the nurses all preferred the paladai because

of the ease of cleaning and sterilisation, ease of training mothers and less time involved in

feeding

10.2.5Reviewer's conclusions

Implications for Practice

Not using a bottle in the preterm infant's transition to breast feeds has significant

advantages for breast feeding outcomes and cardio respiratory stab'ity. The method of 'no

bottle, is less clear. Tube alone compared to bottle significantly increased 'any' and 'fully'

breast feeding with no effect on length of hospital stay' However' cup feeding compared

to bottle neared significance for an increased prevalence of'any' breast feeding'

significantly increased the prevalence of 'fully' breast feeding but also significantly
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increased the time taken to reach all sucking feeds and the length of hospital stay' some

infants were not satisfied with cup feeds in one trial (Collins 2003) but no reports of

dissatisfaction were made in the other included studies' compliance for a tube alone

strategy was high (Kliethermes et al. 1999) but variable for cup feeding with high

compliance in the trial of Rocha et al. (2002) and Mosley et al. (2001) and poor

compliance in the trial of Collins (2003)'

There do not appearto be any negative effects of a tube alone approach in the transition to

breast feeds, but a non significant increase in any breast feeding and a longer duration of

time to full sucking feeds and length of staywith cup feeds'

Implications for research

ThereisaneedforfurthertrialsinothercentrestoinvestigatetheidealmethodofaNo

Bottle approach in the transiti n to breast feeds for preterm infants' such trials should

have concealed random allocation, complete follow-up of all randomised infants' and

adequate sample size to evaluate lengfh of hospital stay, weight gain' breast feeding

prevalence (any and fully) on discharge home and at three and six months post discharge;

and parental and staff satisfaction with feeding method' There is a need to repeat the 'tube

alone, trial in other centres and the cup feeding trial given the conflicting compliance rates

among the included trials'

10.2.6Potential conflict of interest

The reviewer is author of an included trial

10.2.7 Characteristics of included studies

StudY

Methods

Collins (2003)

Randomised, factoriar, stratified by gestation ar age atbirth <28 weeks

and28 - <34 weeks'

Studvduration-3Years
Blináing of randomisation - Yes

ãil;ffi of intervention - no' not possible

Complete follow up - 16 post randomisation exclusions: 12 infants

died,4 withdrawals
Blinding of outcome measurement and analysis - no
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Participants

Interventions

Outcomes

Notes

Two tertiary centres, Aushalia

Incrusioncrtteria:gestationalaseattlî5":.t"îî::i:äï'#:i:it

to breast feed, had not been fed

ormality precluding sucking feeds'

dummY use <48 hours'

ööiå stze zlgrunJo-i'"d, 303 included in analysis' Number

,"ur,ãã*i."¿ to each group = 151 (experimentavcup), 152

(control/bottle).

Both grouPs infants breast

volume not takenbY cuP/b

tube. Randomised to cuP/no

bottle/dummY.
;;;;ñ;"í: supplementary and complementary feeds givenbv cup

according to tu,'g''-(ïg9õÉto--enåations' 60 ml medicine cup

used.
Control: supplementary and complementary feeds given by bottle

Breast feeding prevalence any and fully at discharge' and 'a11' and

anv at 3 and 6 months

Dáys to all sucking feeds

Length of hosPitalisation

Weight gain

Power calculation done

Allocation
concealment

StudY

Methods

A

Intention to treat analysis undertaken' (high proportio" 9f l:" '--
compliance' "*n,"tJüåä;t 

stisì (+avùùad bottle introduced'

ãäälíåi"""n ittsz (o'twÍnuá u cup introduced)

Kliethermes et al' (1999)

Randomised

ä,

Complete follow uP - 15

enteåcolitis, 1 subglottic

non comPliance wi
matemal cocaine u

uiì ào"trt of age, fect'

Blinding of outcome measurem analysis - can't tell
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Participants

Interventions

Outcomes

Notes

Single centre, Tertiary perinatal centre' United States of America

Inclusioncriteria:birthweight1000e,,-2500fu lï,iJ,tåi"îÏ;å';},it
age atbirlrh:32 weeks' SD not

a1);32 weeks, SD not

; birth weight l'7 3kg, tange

, range 1'0kg-2'35kg (control)'

%) control'
luded in analYsis'

Number randomised to each group = 38(Experimental/tube alone)' 46

(Controlibottle)

Both groups infants breast fed when mother present'

indwelling size 3'5 FG

ailable or comPlement after

cup or
bottle
st feed

Allocation
concealment

Study

Methods

A

No power calculation

Marinelli et at. (2001)

Randomised cross-over trial

o, coin toss

Blinding of intervent lot possible for patient or provider

Complete follow uP - Yes

Blinding of outcome measurement and analysis - can't tell

Single centre, NICU, United States of Amerrca

<34 weeks gestation at birth (Mean 30'4 weeks' SD 2'4)' mother

*irtt"t to bréast feed, infant not requrnng oxygen'

Randomised *h"o ,"*y'?", år"i i""¿. Jt "ti'* breast (Mean 34.3

weeks, SD 0'5)
Sample síze= 56

ParticiPants
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Interventions

Outcomes

Notes

Randomised to one cup feed then one bottle' or one bottle feed then

ofone gavage feed'

30 ml medicine cuP) according to

standard Yellow teat'

Duration of feeds

rate, resPiratory rate, oxygen

omiting, sPitting

Intention to treat analysis, power calculation done

Mosley et al. (2001)

Randomised, Pilot studY

Single centre, Special Care Baby Unit' District General Hospital'

32-37 weeks' mother wishes

, no maternal Preference for

s. Number
8 (control/bottle)

Experimental: supplementary feeds given by cup

Control: supplementary feeds given by bottle

Exclusive breast feeding prevalence on discharge home

Allocation
concealment

Study

Methods

C

ParticiPants

Interventions

Outcomes

Notes

Allocation
concealment

A
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Study

Methods

Rocha et al. (2002)

Randomised, stratified by weight (500 - 9999, 1000-14999' 1500-

r69es)
Study duration - 18 months

Blináing of randomisation - no, drawing of lots

Blinding of intervention -no, not possible

Complete follow uP ation: 1 gastro-

oesophageal reflux, dysplasia' 1 matemal

"o"uirr" 
úse, 2 non c and

bronchopulmonary dYsPlasia'

Blinding of outcome'rieasurement and anaþsis - can't tell

Single Centre, NICU, University Hospital' Brrazil

Inclusion criteria: gestational age atbirtt_ 32-3 4 weeks (experimental:

mean32.7 weeks, SD 1'8, rangã not reported; control: mean32'5

weeks, birth weight <17009

(experi ;control: meanl262g'SD

2709), clinically stable' not initially on

omised, 78 included in anaþsis'

;;ñ f 44(experimental/cup)' 34 (control/bottle)

Infants in both groups fed by orogastric tube until 16009'

Experimental: supplements or complements given by cup according

to the recommendations of Kuehl (tggl) and Lang (1994)' Not

offered a dummy ' 
ren by bottle'

Control: supplements or complements gn

Breast feeding prevalence on discharge' first follow up visit and 3

months Post discharge

W;tgh, gain (one week after beginning oral feeds)

Length of feeding time (one week after beginning oral feeds)

Participants

lrterventions

Outcomes

Notes

Allocation
concealment

No power calculation

C
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lO.z.SCharacteristics of excluded studies

ThecharacteristicsoftheexcludedstudiesaredetailedinTablel0'1

Table 10.1 Characteristics of excluded studies

exclusionforReason
Term infants999aHoward et al.
Term infants

Howard et al.
Term infants

Kramer et al. 1 milk.on artificialofmonthsthan slxlessInfants
Kumar et al. 19 allocation.-randomof quasrrandomto veriffUnable

1al.etMalhotra infantsincludesnot breast,feedsbottleful1toTransition
formularecelinfantsandmilkbreastrecer

Poets et al. (1997)

Compared toalonetube
Relha et al

Term infantset al.
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GhaPter I 1. Gonclusions

This thesis reports the investigation of the relationship between artificial teats (dummy and

bottle) and breast feeding outcomes in preterm infants by a randomised controlled trial

comparing bottles, cups and dummies in preterm infants less than 34 weeks gestation at

birth, and by a systematic review of randomised controlled kials'

The results of the randomised controlled trial provide no evidence to support not using a

dummy in preterm infants less than 34 weeks gestation as a strategy to increase breast

feeding prevalence. Therefore, dummies can safely be used for preterm infants during

hospitalisation, without fear of interfering with breast feeding outcomes' The results of the

systematicreviewshowthatusingadummydoesnotreducethetimetakentoreachall

sucking feeds or the lenglh of hospital stay' Parents need to be informed that there are no

disadvantages to using a dummy during hospitalisation in the preterm infant population'

The results of the randomised controlled trial (with nearly half the participants non

compliant) show that the use of cups significantly increases the proportion of infants

discharged home fully breast feeding compared with partially and not breast feeding but

there is no signifrcant difference in the prevalence of 'any' breast feeding' The use of cups

also significantly increases the risk of an increased time to reach all sucking feeds and

length of hospital stay. Given the difficulty in staff and parent acceptance of cup feeding

in this study, the lack of effect on the outcome 'any breast feeding" and the increase length

of hospitalisation, it would be difficult to recommend the introduction of cup feeding into

nurseries, except where staff are keen to use this modarity. ongoing audit would need to

beconductedtomeasuretheeffectonlengthofhospitalstay'andconsiderationgivento

early discharge programs with home support of gavage feeding'

The results from the syst atic review show that not using a bottle in the preterm infant's

transition to breast feeds has significant advantages for breast feeding outcomes and cardio

respiratory stability. More research is needed on the method of 'no bottle'' There do not

appeartobeanynegativeeffectsofatubealoneapproachinthetransitiontobreastfeeds,

but a non signifrcant increase in any breast feeding and a longer duration of time to full

sucking feeds and length of stay with cup feeds'
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Appendix l: Participating peripheral hospitals

Hospital

South Australia

Barmera HosPital

Blackwood HosPital

Ceduna HosPital

Flinders Medical Centre

Gawler Health Service

Kapunda HosPital

Lyell McEwin Health Service

Modbury HosPital

Naracoorte Health Service

Port Lincoln Health Services

Port Pirie Regional Health Service

South Coast District HosPital

The Queen Elizabeth HosPital

Wallaroo HosPital

Western HosPital

Town/Suburb

Northern Territory

Alice Springs HosPital

Royal Darwin HosPital

Alice SPrings

Darwin

Barmera

Belair

Ceduna

Bedford Park

Gawler

Kapunda

Elizabeth Vale

ModburY

Naracoorte

Port Lincoln

Port Pirie

Victor Harbour

'Woodville

Wallaroo

HenleY Beach

Victoria

Baimsdale HosPital

BallaratBase HosPital

Bendigo HosPital

Box Hill HosPital

Central GiPPsland Base HosPital

Colac CommunitY Health Services

Dandenong HosPiøl

Diamond Valley Community Hospital

Frankston HosPital

Geelong HosPital

Goulburn ValleY Base HosPital

Hamilton Base HosPital

Bairnsdale

Ballarat

Bendigo

BoxHill

Sale

Colac

Dandenong

Greensborough

Frankston

Geelong

Shepparton

Hamilton
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Kilmore & District HosPital

La Trobe Regional HosPital

Leongatha HosPital

Mitcham Private HosPital

Monash Medical Centre

Mount Waverþ Private HosPital

Mt Alexander HosPital

Mt Alvemia MercY HosPital

Northem HosPital

NorthPark Private HosPital

Peninsula Private HosPital

Kilmore

Traralgon

Leongatha

Mitcham

Clayton

Mt Waverþ

Castlemaine

Bendigo

Epping

Bundoora

Frankston

Sandringham & District Memorial Hospital Sandringham

SeymourDistrictMemorialHospital Seymour

South Eastern Private Hospital Noble Park

St John of God Health Care Geelong

Sunbury Private HosPital Sunbury

Sunshine HosPital St Albans

The Angliss Hospital Upper Fernhee Gully

The Valley Private Hospital Mulgrave

Wangaratta District Base Hospital 'Wangaratta

Warnambool & District Base Hospital Warnambool

Werribee Mercy Hospital 'Werribee

West GippslandHosPital Wanagul

Wimmera Base HosPital Horsham

Wodonga HosPital 
'Wodonga
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Appendix ll: GuP feeding standard

STANDARD 2 - 18G

WOMEN'S AND CHILDREN'S HOSPITAL

NURSING AND MIDWIFERY CLINICAL STANDARDS

RATIONALE:

Cupfeedingprovidesanaltemativemethodoffeedingwhensupplementaryor

complementary feeds are necessary'

Cup feeding maY be used:

I for the premature baby's transition from tube to breastfeeds

I when mother is unavailable for a breastfeed

ltominimisetheriskofsuckingconfusion(realortheoretical)

lforbabieswhoaredifficulttoattachorshowingsignsofbreastrefusal'

cup feeding stimulates tongue movement as the ability to extend the tongue is essential for

stripping mllk ducts during breastfeeding'

A cup feed does not replace a breast feed'

(It is optimal for the sucking feed to be a breast feed)'

STANDARD STATEMENT:

TheNurseorMidwife(MothercrafVEnrolledorRegistered)willensurethat:

1. The cup feed is given slowly and safely to the neonate

2. The parents understand the rationale for a cup feed'

EQUIPMENT:
r Sterile gavage cuP'

I Breast milk or formula

I Tissues/cloth naPPY
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PROGESS GRITERIA:

Skilt Level: RM/MCNiEN

1. Collect equiPment'

2.IfEBMisused,ensurecorrectmilkisgivenbycheckingsameagainstbaby,slDband
with another staff member, or parent of the baby, anil signed by both people on the

nutritionøl flowchart or ohservøtion/feeding chøtt

Pour meøsured amount of EBM/þrmula into gavage cup'

the container'

EmploY universal Precautions'

Wrap baby securely in blanket or cloth nappy' to prevent hands knocking the cup'

Place cloth nappy or tissues under the baby's chin'

Explain the procedure to the parent'

Support the baby in an upright sitting position on your lap'

Rest the cup against neonate's bottom lip and chin'

Directtherimofthecuptowardsthecomersoftheupperlipandgums,withitgently

touching/resting on the lower lip'

Ailowtheneonatetoswallow,andrestasnecessary.Itisimportanttoletthebabytakeas

muchass/heneedsinher/hisowntime.(kritiallyapretermbabymayonlytakeasmall

amount from the cup -maybe 5- 10 mls)'

This milk should not be poured into the baby's mouth'

It is not necessary to remove the cup when the baby stops drinking'

Dewind as necessary'

In NICU/SCBU, top the baby up if necessary via gavage'

Chart amount taken and method of feeding'

Settle babY in cot'

Dispose of used equipment appropriately'

OUTGOME STATEMENT:

1. The baby receives the correct EBM or formula via the cup'

2'Thebabycupfeedsathisorherownpaceandreceivestheprescribedamountofmilk'

3. The parent(s) understand the reasons for cup feeding'

ff""*,"*'enceC,ormeR..Cup-Feeding:AnA1ternativeMethodofInfantFeeding',in

Breastfeeding Review, vol 3' No' 1' April 1995

"Infant Feeding Guidelines for Health Wotkers" NH&MRC 1996

In SCBU/\'{ßU, relabel

3.

4.

5.

6.

8

9

10.

11.

t2.

13.

14.

15.

16.
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hereby consent to my baby's and my involvement in the research project entitled:

Transition to breast feeds for premature infants; does the use of artificial teats (dummy or

UoiUe¡ affect breast feeding success?

I ac*nowledge that the nature, purpo¡e_-and contemplated effects of the project so fa1 as it affects

me and my son/daughter, ha_v-e been fully ;ö;ï;;i. åV sæisfactio" tv th" research worker and

my consent is given voluntarilY'

abies

Ë"äå

(50% chance) to receive cup or

bottle suPPlements'

I have been given the opportunity to have a member of family or a friend present while the project

Appendix lll: Gonsent form

I, the undersigned þlease printname in full)

was explained to me'

Signed:

Address:

Wiüress

Research Worker

I am informed that no information regarding my sol/dau€hter's or my medic,ll history will be

divureed and the resurts of this project i"u"r.',îgävr"rrurra-*v .ãJãu"Értt"t will not be published

=o 
urlo reveal our identitY'

Date
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Appendix lV: Maternal questionnaire

lt

Databa.se lecord

Questionnuire No. 1

Study Ntl.

the encloxd eilveloPe.

nø,æ --*.-!*J-
1, EarlY in Your PrcgnânçY frad You

þleape tick one) YES

NO

ûr brcast fccd Your babY?

(g ro Q2.)

(ga to 83)

2. Ëor what length of tirne hacl you plarrned 1o breast feed your

þ¡lease iickone) 6 weeks or less

More thnn 6 wçeks 1o 3 nronths

More than 3 months to 6 months

More tlran 6 nronths

l)on't knowiunlrure

(No+t,gtt tu Qi).

3. Now ihat you have hud your baby how long wtluld you like to hreast feed?

(please tick one) 6 rveeks or less

More than 6 weelc¡ t<¡ 3 m<rnths

l\4ore than 3 montlrs to 6 nronihs

More than 6 moitlhs

Ðon't know/unsure

4" What is tüe lotrqest lcru have evor breast fed?

(pleate tick one) Net'er

6 rveeks or less

More than 6 weæks tr: 3 r¡trnths

More than 3 months to 6 months

Morq [han ó rnonths
(plaase !urn ovet)
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wíth bockground informalion to ensure ilre høve u
The .følhwlng queslions wìll provida ¡¡.s

bubl'.
reprcs¿nloüve sample o.f ull n,omen who choùse lo hraa.st leetl their premalure

5. What is your le'vel of cducation?

(pleøsv tick one) lncompletc High School

ComPlete High School

'lertiarY

6. \À hat is the major source of your household inconre?

(pleuse. rick one) Part tirnc work

tlcnelìt's

Full time wt:rk

7. Do You Pl¿n lo undertakc paid work some time during your baby's fìrst l2 months?

Yes

No

ßio tu QB)

(g0 to 8t2)

8. l)o You Plan 1o work -.

(pleus<t tick onc) Iìull time

Part time

(Now ßo to Q9)

9, What age wilt your buby bc wherr you plan to undertake

(pleurtt tick one) Lcss than 3 months oltl

Between 3 months & 6 months old

paid work?

Between 6 months aud l2 months old

l0: Vvill Your babY still be in hospital when you undertuke paid work'l

Yes

Nct

Qo hQI I)

@o to QI2)

I l: lfYour babY is still in hospital lvhen you undcrtakc paid work' witl you stop work once your

ûP h Qt2)
baby is discharged homc?

Ycs

No (go to QI2)

12. Do ¡'ou livc witlr anothcr ad u lt (c g', partncr/ h u sband"/parcnt/ lïi cnd)?

Yes

No

Thunk youfor yttur valuable contrihution lo lhß importønt lrial

lf you have any quest¡ons pleasè colltäoti

(ìarmel (lollins.

ó*pt. Ñutring & Midwifcry Rcsca¡sh

& Practice DcvcloPmcnt

Womcn's & Childrcn's Hospital

72 King William Rd

North Adelarde .5006

'tel: 82047000
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Appendix V: Discharge data sheet (discharge home/transfer from

recruiting hosPital)

Dr\t¿ib¡ìsç rccord No Únnn
sru¡v¡o.D[[[

Patient sticker
grtllp A {tuq, ¡x¿ ¡lnmmY) gtntpC futttile, rw dnnm¡'J

Y ,'N

Pil

ßir:tt Wëig]rt

Tcrtàl duYs \!CI{

kg

sllFARÀ'T'loh¡
ü

requestedf¡'drenls n
St¿tff iniiiatr¡cl

l()ralutcd (Lq2 .f:cd!t4t:¿s$ uL¿relhcr.(ry'

nîccont,rcsiilc.ntial

f,,al'lier di$clìà rgt:

Munt txrÍidcd in

Úomnrcntslt)tlr¿r

Þ'ËHDtÑCì l"rðql¡cncJ' cttr

No. daYs ex¡ll9F

Conrmcnccrl oral f'cedsl

breasuhottlelcuP [bcds

II: YES:

Ëxclusil't:
> 60ç/t
8ùeó - t0%
49t/o - 2tJ\t.,¡

<!0o/¡
'l'oktn

Y ii*

l\to:
DàfÉ,sktpped

onNAGIMìiFF,l:;DING

5 -7

[-10

>.tt)

n
ü
ü

c0Mlts

<ll'fìn¿l

nNo, feedri24 hts 1,i0. boHlê

No. cttPì,in. gavage

Iio. br€uÈt

ú
n

No. da;s to

Nil

Cìu¡t

J301{le

(ìrvagc

n
tr
ü
ü

lrts:

f)ischarue: d¡te "...-...".!----i"-

wcisht fl'IEÚ *t

length Üil'n .,*

nc ll'n 
'^.'

ü
ú
ü
n

L Disch'¿rge

L Tr ansfqr ' Þal.{:
- ocst'

5.lrND <28 <LrYs

4. IrNìjD:28 d¡¡ys

Nil

Cuf:t

ljlottle

Cìavnge

ü
¡
n
x

l"i()2 du'ution duYs

PIF durrtion daYs

CPAF <lLrrat. daYs

Dìschargcrl honrc trn Ó1

Mrín ResP dingrtosis

Y ,'N
nntr

Rçao^<ttt:

Will íot $cttle

lnsuflj cieltl sta{f titne

Píìf9lrtç reqì¡e51ed

unknown

iN

trr
ú
¡

a duttrrttY

If vr:s:
.Date inlroduced:

Çli$

/N
Clthtr

Y .'NYórtde L)
G¡t¡te R)
PVLg

Y/Núeath

Ctust''l

ËrrolJ0vcdclokcd

Bittry rrot s'atislierVwouldtr'l setlle

Y,¡N

tr
tr

1aDid

YES.

YINNEC
Orh0r
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Neonatal data sheet (discharge home from peripheral hospital)

t,losPlTlll,:

UNo:

fee&
frLlquertcy on

l:rs
No. r{c3'r PetiPh hosP

IO'lAt.hosp dîY$

nill
3-1

8- l0

>10

n
n

COMPS

Niì

Cnp

Boi:rlo

$a\'4gs

n
!
I
x

Y

n
tr
ü
n

0thór
HC

úo*

.E.ut

2. "l"rffisfôr - Osts
-Dest, , ,-

l.¡b{D /JS dayr

Iì{hn >28 díY$

I1i02 d.urâiioil ([âys

D¿te of fin¡il !'i0r

DischargPd hnnre ott O; Y J N

N¡I

(hít

ßottle

Gasage

n
I
il
¡

Itrs:&,

SIJPPI.Y t.l¡*ÉiN

IrVÉN'llS:
Y/

O(her

Causçl

Fxrlicr dischargc:

Mun boardod in resitlcntiâl aucom'

C0ûunerts,/0iher

lo

supp#comPs
TF YßS:

N

D
Ërror/Overfookcd

ncettlcs¡tisfie&rwouldn'tllot.BabY

n
llarenf$ fequesþ¿

n
ir'ìitiatedStafT

t0 Lltp Jcedirrglrelate¡li;r¡t¿s0lh€/,lrly

n
x

IIì'IHI:
ËxÈlusil'B
> 80tÁ

804/o - 50Vo

49%-20t'.ó
<204/o
'li¡ken

IF NO:
Date stoPPed

No- dsYs crPiBF
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Appendix Vl: Three month questionnaire (form 2A, 2B.,2c,2Dì-

formula)
HowmanY

24 hours?

l. Pleare lndicete the Çpe of mllk' or

äuj;tú; of mtllrs, thrt Your babY hrs

receivod in the Past 24 hour
hleose ttch one)

u."*t*iltootv E"'ßotoQz)

breast milk and formula Ê,ßo to Q 3)

formula onlY E ßo '" 
Q s)

2. B¡bies receiving breast mílk only (ie no

fecds did yow baby rcceivc in úre last

tr
(goto 89)

kotoQ6)

6. Did you stop exprcssing beforc your brby

shrted brcast feeding?

Yes t GorcQ7)

No E kotoOs)

of these brea-st milk feeds how muty were:

aìdirsctBreastfeeds? tr
Ul .*p*"tA Utu¡st milk (EBM) given by

¡ottfel tr
c) EBMgivenbY cuP? tr
(Now go to Q 9)

3. Babies receiving brerst rnilk ¡nd

formul¡

-"k*hi"h#'i"î"j1fl#i,'J,ï'iowbabyreceives:

a) More than half milk fecds are breæt milk the

rest are fotmula tr
;; Ab;r-, h"t¡"ttlk feeds a¡e breast mitk and half

fotmula tr
.l'i.tt. rft* ¡¡f milk feeds *t 6tç61 ¡¡illt" thc

rest are formula tr
(Nout go to Q l)

Þate: tl

TheS@Trlal

Form Na 2,4

studyNo: trEItrtr
DatabaseNo: trEEltr
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7. Whnt was your r€¡son or rersons for

I felt embanassod exPressing

I did not reatlY want to breast feed

Othor (Please sPeci$)

(No,t go to Q9)

8. What wore your rclson or reasonr for

stoppin g breastfeeding?
that applY)(Please tick as maì'Y recÆ ons

My baby was sleePY at ¡he breast

unI went back to work

It was difücult to exPres at nry worþlace

(not enough time/frcilities)

My baby was frrssy drring breast feeding

tvty UaUy was nrssy after breast feeding

I wanted to be tble to sloep longer

My babY had a weak suck

I had a modical reeson

(pleæe sPecifY) '..-

My babY retused the

My babY had a Poor

I had sore niPPles

breast

weight gaiu

I wanted to make sure mY babY got

My doctor adviscd me to stoP

I didnt ftel I had enough milk

t didn t reallY like bteast feeding

I didnt reallY want to brcast feed

Otrcr (please sPeciIY)

(go to g o¡

frequentlY?

Daily
About every second daY

About once Per week

O:'/iret (please sPecifY)

Do you have any comments on skin'to-skin

çontact?...,,..-..-'

using a nþPIe shield?

Loss than I month

I month to lçss than 2 monihs

2 months to 3 months

Still using ¿ nipPlc shield

(contlnaed netcl Page)

10. D¡d you fake e drug called M¡r¡lon for

vour milk suPPlY?"¡¡o 3 GobQ)t)
vss fi J rrveshowmanYcoursesdid
vou take?

Did You find it clPful?

GotoQ ll)

from hosPital?

Yes 3 Gorcg t2)

N; floiã *"t yo* baby uhen you stopged

2tr



INE (or
whert bre¡st

@otoQ Ì3)

$ tf Ynst Did You fìnd lhis

helpfrrl? Yes flNo
Please comment:."""""' --'-" ""

kotoQ 13)

13. r) Have You eYer been ¡ smoker?

;;,-'--n No D
b) Are
Yes

vou a smoker now?"úNoU

14, How much does your beby weigh now?

-- 
kg

Date weighod: -.""'1 ""-"1 """
of
it¡temÊnt bY

very
our bøhY?"
/ Agree /

Not applícable
Co¡rment'.'-.'.'.

b) Did vour b¡by cùange to receivíng

SOITLES *ttile ln hosPital?

;;' 
-Ú No J GoþQI6c)

þ lrvnst lühat was the reason or

t was advised bY the doctor

It was mY decision

I was inf'luenced by my husband/paroer

I was influenced bY mY familY

My baby was not satisfied with cup feeds

I didn't reallY like cuP feeds

Othor (Please sPeci!)

c) Did Your bsbY change to having a

aut*Y ttlite in horPital?,-

il -' n No løorcz 17)

I wæ advised bY tl¡e doctor

I was influenced by my husbandi/partner

I was influenced bY rnY t'amilY

My baby was unsettled without a dummy

i ãeclaeA I wanted mY baby to have

a dummY

i*o*tn n tigntteachmY babY to suck

17. IDoesgur brbY use a drmmY now?

yestrNoU

or

Otlrer (Please
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,noY líke lo

ln høvìng ø

orcmoturc bahY'

ft¡yärïãi¡r, fuúñer room' pleøse attøch

separatePages.)

18. What ¡dvice would you give to other

prrents of Preterm brbies?

20. What advice would you give to family end

friends?

21. Are thcre anY changes You would

recommend for the horPitrl?

3. I h¡ve blamed myselfunnecesssrily when

thlngs wcnt wrong:-

' yes, most of the timc

' Yes, some of the time

' notveryofien
'no'never

4, I htve been anxious or worried for no good

re¡son:-
' no, not at all

' hardly ever
. yes, sometimes

' yes, very often

19. ìrVh¡t advice would yon glve to the health

"u.. 
tiam (n¡¡rres. rnidwives, doctors)?

In lhe oul 7 dø¡ts:

il Ï-trí* u"""ïbte to laugh and sec the funny

side of thlngsr
. as much as I alwaYs could

' not quite so much now

' defrnitoìY not so much now

- not at all

2, I have toqked forward ìvith Ênioyment to

things:-
' as much as l ever did
. ratherlessthan I usedto

' dofiniælY less than I ueed to

'hardlYatall

I huve felr haPPY: 
-"'"""ä,')i'r|rí',*" il No, norv"ry often)

';;,;:;;;;;;,¡,u Ø No, no, at att n
Thiswot¿ld mean: ,,1 hartefelt happy nost olthetime duringlhe paslweek"

DÀYS, ust hoÌY You feel todaY.

ß an examPle alreødY conPletcd'

Nrel¡mow howtolike youtlsowouldlV€I babylot havlng prenllturein PASTtùroughlreen THEINhrve fcltAs havcyou howtoclo*e¡t youcomeswhichtheof ¡úslYerborthetickFlsascnoty.feellng
not7

Here

If the resulLs of this Prrt

contactcd Yes El
of the questionnaire suggcst

no El
that you may be depressed would you like to be
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good rct¡onþ
. yes, qultea lot
, yo¡, somstimc¡
. no. Dotmuoh

' Ío, nolst al¡

5. I h¡vc fclt ¡cared or panicky for no very 8. I hgve fclt sad or mber¡ble:'
. yes, most of the time

. yes, qulteoftÊtl

'notveryoften
' no, not Ât all

9. I hsve been so unhappy that I hsve been

crying:-
' yes, most of tle time

' yes. quite often

' only occasionallY
. no, nêvcf

I 0. TbÊ thought of barmlng myself has

occurrÊd to mÊ:-

' yes, quite oflon

' sometim€s

' hardly ever

' nevel

tr
E
tr
D

6. Th¡ncs h¡ve been gclting on toP ofrner
. 
'y"s, 

mãsr ofthe t¡me I haven't beefl ablê 1o cope

n
' yes, sometimes I haven't been coping as well as

usual Ll
]io, most of the tim€ I have coped ouite well'u
' no, I have been coping as well ot 

"'o' 
ñ

7. I h¡ve been so unhappy that I have had

difficultY sleePingr
. Yes, most of tbe time
. yes. quiÞ often

'nolveryoften
. no, not at âll

ÆDTNBL)RAH POS7N¡|TAL DEPREI\iION SCALE (EPDS)

JL Cu, Jll Holdz¡, R 'Sagovsþ,)

D
ú
E
tr

THANK YOU FOR YOUR TIME AND CONTNBUTION TO TH'S ,MPORTANT

RESEARCH YOUR
'/NVOL

VEMENT WLL CERTAINLY MAKE A
ruRE BAB'ES.îo THE FUTURE CARE OF BREAS T FEEDING PREMA

We will notifi you of lhc resulB of this research when tley are available'

Ifyou rø¡uire ñrrrher informadon or have any quories pìease do not to hesitate to contacg

CarmelCollins
Research NwsdMídwlfe
Dept. Nurslng& Mìdwlery Resear¿h

TeI: 82047000

& Practice
l{omen\ &

Develpomed
Chilúen's HosPltal

?2 Kingllillian Rd

No¡thA¿elaid¿ 5006'
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'tlne&@ Trial

Date'.

Fo¡m Nu 2B

studvNo: trEltrE
o"tubosuNo: 81trtrtr

of mlllq or
Your babY has

r3

4. Babies roceiving brcarl milk and formrl¡

ii"iï"iïã'il iee?s did Your babY receive in

the last24 hours? t.

Oftbese feeds how manY were:

ßffi::::ä":ïlii,*,,"*,

feeding Your brby'
when Yol¡ stopped

(90

ko

2. Babiæ rcceiving brcrst milk only (¡c no

Ølease tick one)

b(cast milk onlY

breast milk and formula

formulr onlY

formul¡)
How manY feeds did Your

24 hours?

10 Q2)
toQ3)
toQs)

baby

ú
receive in the last

by

of these brcast milk feeds how many were:

ß ff ::l.I:ï*i,tfl, k (pueMr eium uY

bottlc? Ll
c) EBM given bY cuP? U
(Now Eo to Q 9)

3. Bebies receiving breest milk rnd

lofmulr

i"::1'""*:l':i:n*n4ft":9ffi |'*u"w
receives:

a) Moro than half milk feeds uc breast milk the

re$ are forñula ubreast 
milk an¡t half

b) About half milk feeds are

formula LJ

"i'i.üïtt 
r,.rtmilk feeds are breast milk the

,áu *.i"*"r" D
(l'tttv go to Q 4)

5. lfyou ¡re not bretst
how old war Your
breast feeding or

Less than I month

boby
expressing?

I month to less than 2 months

2 monlhs to less than 3 months

3 months to less than 4 months

4 months to less th&n 5 monthg

5 months to less than 6 months

6 months to less lhan Tmonths

ko to Q6)

6. D¡d vou stop crpr'Ás¡ng befort your beby

sfarted brc¡st feeding?

yes lGoþQzl
No l¡goþÙa¡

2t5



?. Whåt wss your reasotl or r€¡gons for

I felt emba¡rassed exPressing

I did not reallY want to breast fee'd

I didn't rertly like breast feeiling

Other

{please sPeoi$)"

('Itow So to Q 9)

ing

c

My babY had a weak suck

I had ¿ medical reason

(please

My babY rcfised the

My babY had a Poor

I had sore niPPles

bresst

weight gain

My bsby breast fed too frequentlY

I thought my babY wam't geÍing enough

I wanted þ make $¡re mY babY got

My babY took the bottle be¡ter

i ú¿n, i"tl mY milk was good enough

Mv doctor advisod me to stop

I ¿i¿n.t teel I Ìrad enough mílk

I dicln't really like breast feeding

I didn"t reallY want to breast feed

Oùrct þlease sPecilY)

(gotoQ9)

þ tf YnS, ÀPProximatelY how

ftequentlY?

Daily
About every second daY

Àbout once Per weok

OÈw (Please sPecifi)

Do you have any comments on skìn'to-skif¡

conbct?.....'...."..

10. Dld you t¡ke ¡ drug cttled M¡x¡lon for

vour milk suPPìY?

iio 3 GotoQIt)
iit -[ J rrfnsr'ownanYcousesdid
vou$ke?

Did vou frnd it eþft1?"""""""""""'

ßotoQ t I)

11. Did You
breast fÊedlng

usc a niPPle shield when

baby?

Go to Q 12)

GotoQ 12)
Not aPPlicablo

Yes D
\> ttyns, Did you stop using thc

elrõne Your taby was discharged

I kohQ t2)

ú

No

hospiral?

Yes

No
(r rrxot How old was Your

stopped using a niPPle shield?

Less than I month

I rnonth to less than 2 months

2 monthsþ 3 months

Still using a niPPlo shield

nipplo shield

bome from

baby when You

2t6



Please

(gotoQ 13)

13. ¡) Have You ever be€n s smoker?

yesnNoU
bì Arc You a smokerrrow?

vesENou
14. How much doesYouI b¡by {eigh now?

kg,

Dare weighed: """J """'1 """

r level of
owlng $t'tement bY

POnsÊs:

I 6. You rnd your baby were ellocated lo the

CUP and DUMMY grouP

"-iW.i:" 
Vt" happy wtth the group you rvcre

nltoc¡ted to?

Yes tr Nou
*".*'*,7*t*runhaPPY !
Commenï.-."-""

bì Dld lour baby changc to recciving

lortt es whilc ln hosPital?

;; Ú No SGotoQtz)
S ¡f Yf Sl What w¡s the resson or

aPPIY)

idwife

I wæ advised bY the doctor

It wus mY dccision

t wæ influenced by my husband/partner

I was influenced bYmY famiþ

My baby was not satisfred with cup feeds

I didn'r reallY like cuP feeds

Othet (Pleose sPecifY)

l?. DoesYour babY use r dummY now?

Yes ú No LJ

19. Wh¡f advice would you g¡ve to the herlth

.í.tiäi tn"t..t, midwives' doctors)?

zt1



8reyouknotv how10likerlsowouldwe ASTTHEINfelth¡vehow youtoclo¡est

happy:hoefelt
not ofienlNo, very¡t¡ûelheallÍes, nollqlnolEÍ No,tlme,nost oftheYes, weck"lheduringlirrte pas¡of theiloslhøe hapÐDI l"ltmean:wouldThß

betolikcwould yoube depressedthåt ¡llayyousuggesttheof questioDnairethisof periresultgIfthe ENotrYescontacted

ZO. Wtrst advice woutd you give to family and

friends?

'(.'!í!i{J!i:;e to raugh ¡nd see the runnv

side of things:-

' as much as t alwaYs could

. not qui¡e so much now

' do6nitely not so much now

'nolatall

2. t buve looked forw¡rd with enioyment to

21. Are there ailY changec You would

iecomm.nd for the hosPital?

th¡ngsl'
' as much as I eve¡ did

. rarher less than t used to l--l
' dehnítelY less than I us6d to

' hardlY at all

f '#'åå',,T;å:::,åiiilî:"?,"':"J"".lilï"*0"

' yes, sometimes I haveo't bÊen copiog aÈî"ll æ

usual
iio, rnort of th" tine I havc coÞed guite well

' no, I have been ooping as well æ eu"' fl

?. I h¡ve been so unhepPy thst I have h¡d

5. t Ìave felt sc¡red or prnicþ for no vetl

good reason:-

' yes. quite a lot

' yes, sonet¡mes

' no. not mrlch

. no, not at all

difficultY sleePingr-

' yes, most of rhe time

, yes, quiteofren
. not very often
. no. not at all

8. I h¡ve felt sad or miser¡ble:-
. yes,tnostofthetime

' yes, quite often

'notveryoftcn
'no,notatall

3, I b¡vc blÊmed myrelfunnecessarily wbon

things went wrong:-
. yes, most of thc dme

' yes, some of tlre time

. not very often

' no, ngvgt

{. I hrve been ¡nxious or worried for no good

rel$on:-
. no, not at all

' hardlY ever

' yes, somúimes
. yes, very oflen

tr
ú
tr

ûx
n
ú

2t8



9. I have becn so unhappy that I h¡ve been

crying:-
, yes, most of the time

' Yes, quhe often

' onlY occasionallY

' no, nevel

10. The thought ol harnlng myrellhar

occurred to me:-
, yes, quiteofron

' sometimes
. hardlY ever

. never

I ED]N BU RAH POSTNATA L DEPRLSSI ON SC'4 LE ß'P DS)

'JL 
Cox, JM Holden RSagovstqlt

lfyou require fu¡ther information or have any queries please do not to hesitate to conøct:

Tel: 82047000
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The 8ÇD Ttial

DatEl

Fo¡m No.2C

studvNo: trtrtrEl
notoburoNo, trtrtrtr

' millq ort' ltr babY has
co
rc

ii"i1Ï"ï"',ïìi#J,',,oåîåî'"Ï'#ÏËl"lÏJ'i
the last 24 hours? 

'n

Of these feeds how many wore:

al direct brea$ feeds?

í¡ 
"*pr"r."d 

brcast milk (EBM)

(pleuse tlck one)

breast milk onlY

breæt milk and fotmula

formula onlY

formul¡)
How manY feeds did Your

24 hours?

..ßo

(go

to Q2)
toQ3)
toQs)

ú
by

2. B¡bios receiving brerst milk only (ie no

bottle

c) EBM given bY cuP?

d) îormula given bY bottle?

e) formula given bY cuP?

fto to 89)

Less úra¡r I month

I month to less than 2 months

2 months to less than 3 months

3 months to less than 4 mo¡ths

4 months to less than 5 mo¡rths

5 montjrs to less than 6 months

6 months ßo loss lhan Tmonths

@otoQ6)

babv

ú
receive in the last

Of these breast milk feeds bow many were:

aìdirectBreastfeeds? l-l
;,¡;ñ;;¡ a'."st mitk (EBM) given bY

bottle? LJ

c) EBM given bY cuP? U
(Novt go ro Q 9)

3. B¡bies receiving breast nilk ¡nd

fornola
;*irJ.:1,:itt:nmgf;sffi ]-,uuv
reoeivcs:

a) More than helf milk feeds are breast milk the

äo "* 
t"t*tr" - ' Erreast 

milt and hatî
b) About half milk fecds a$ t
formula U¡s 

6¡essl millq the
c) Less thar half milk feecls a

'lJt"..i"*rt" Ú
(Now go to Q 4)

6. Did vou stoperpressiog beforeyourbaby

shrted bre¡ct fccding?

Yes lßotoQ7)
No )¡gur,gt¡
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?. Whtt w¡s yourrc¡sotror re¡sof$ for

stopPing expressing?
that oPPIY)(Pleæe fi.ft os ñany rca$ns

enough !o

úMymilk supply did not incroase

meot mY babY's needs'

I oÍly úôntod to express whilemY

sick.

I didn't like exPresslng

I found exPressing difflcult

(pleøse sPectÍY)

babY was

¡
ú
n

I found it difficult n fit in exPresstng wifh

othor demands on mY time

travelling to hosPital etc)

I fett embarr¿ssed expresslng

I did nót rê¿lly \ryant to breast fced

Otber
(please

Now goto89)

(not cnou

My babY 6

MybabY

I wanted

My balry had a weak suck

I had a medic¿l reason

My babY refrrsed the

My babY had a Poor

I had sote nþles

breast

ueight gain

My babY b¡east fed too fiequently

I thorrght my babY waso't geBing enough

I $,anted to make sure my bsby got

My babY tookthe bottlebotte¡

I ãi¿n't f.rl my milk was good enougtr

My doctor adv'lsed me to stoP

f didnt feel I had snough milk

I tlidn't really like bteast feeding

(contimed)

I didn't reallY want þ brsâst feed

Other (pteusesPecìfY)

(go to Q 9)

9. Did You hrve ¡ki
;;ilby ln hosPit Y

naled, exccPt for a

iTtb no I Don'tknowÃrnsure il
S rvEst APproximûtely how

fuquentþ?

DailY

About everY second daY

Àbout onoe Per weck

Othct (PleasesPecifY)

Do you have sny commeús on skin-to-skin

I
ú

lû Did you tske I drug cslled M¡x¡lon for

vour milk suPPlY?

i¡o I GoþQtt)
YES [ + fvesttowmanycoursos

ototoo 
lffrou 

-rnd 
itnerPrul?""

.(gotoQlt)

11. Did You ure a nlPPle shield wben

brerst fe.eding babY?

þo to Q 12)
Not

Yes

I trYns, oi¿voo
shioldBEFORE Your
home from hosPital?

No (go ro Q l2)

stoP using lhe niPPle

baby was discharged

applicable

E

(e:ontinued next Page)
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Yes 3 koþQ tz)

NoÚ
(¡ l¡l{o, HowoldwasYour

stoPPed using a niPPle shield?

Less than I month

I month to less than 2 months

2 months to 3 months

Still using a niPPte shield

Pìease

baby urhen You

ßo to Q 13)

13. a) HaveYou ever been s smoler?

yes U No Ll

bì Are You e smoker now?

ves I No ll

14. Hov much does your baby weigh now?

_--Kg

Date weighed: """'1 """'1 """

lem€nt bY

:¿ry 
sappofllv¿

/ Agree /

Not aPPllcable

Comment:'..

s If YES: What was the reason or

reasons [or giving your babY a dummY?

(íckwhichever box or boxe'q oPplv)

t was advised bY the nr¡ne/midwife

I was advised bY Ùre doctor

I was influenced by my husbsnd/parher

I was influenced bY mY familY

Mv baby was unseiled without a durimy

Tã.tiot¿ I wanwd mY babY to have

a dummY

ì ttoug¡t it m¡gtrt teach my baby to suck

Other (pleôse speoify)""""""""""""" "'

bl Did your brby chsnge to having a dummy

*lhile in hospit¡l?
i.r" - n No flbo to I tz)

17, Does Your btby Ùse r dummy now?

Yes tr No Ll

þontìnued neÊ Page)
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how you
INTHE

orcknowtolike¡lsowouldwe
PASTfctthavohowto yor¡closest

hove happy:felt ünol very oftenNo,ntimetlteallYes,
alldln0lNo,EItìmemo$l of theYcs, week"the pasllime dwingoJ theûosth¿ve happynI lultñeqf,:y:ouldThís

belowould yoube depressedthat úsyvol¡suggesttheof qucstionnlireth¡rof ptrtresÈltsIf tbs uNoEIYes

20. What edvice would you givc to family and

fric¡ds?

lo wh¡t ¡dvice would you glve to the henltb

iít.iäî i"".tes, m¡dwìves' doctoÉ)?

i1tffí#"3ii'ite to reugh sÛil lee the funnv

21. Àre there any chenges y-ou would

recommerd for the hosp¡tâll

3, I have blsm€d nysetf unnecessarlly when

fhiûgs went wrongr-
. yes, nost of the tirne

' yest some olthe time

'notveryollen
' no, never

4. I have been ¡nxious or worried for no good

reason:-
. no, notatall

' hardlY evor

' yes, sometimes

' yes, verY often

side of things:-
' asmuch as I nlwaYs could

' not quite so much now

. definitelY not so much now

. not at all

2. t hrve looked forw¡rd with cnioyment to

rhingsr
' as much as I ever did

' ra$er læs than I used to l-l
' definitetY less than I used to

' ha¡dlY at all

n
n
tr
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god resson:'
. yes, quite slot
. yes, sometimes

' no' not much

' no, not at all

5. I hsve fett scared or panicky for no very 8. I have felt sad or mlserûblÈt
. yes, most of the time

' yes, quite ofren

' not very often

. no. not at all

9. I h¡ve been so unh¡Ppy th¡t I have been

cryingr
. yes, most of the ti¡ne

' yes, quite often

' onty occæionalþ

' no, nevet

I 0. The thought of hcrming myself hrs

occurred to rnel'

' ycs, quite offen

' sometimes
. hardlY ever

'never

!!
tr
¡

:Ä'åå:Ïü,:îiå.'iiiî:^:'l*"J.ffi *n"
ú

' yes, sometimes I havenT been coping &5 well as

usual
i'il, tou ot,n" time I bave coped guite well

' no, I have been coping as well as et"r I

7. I have be¿o so unhappy that I have had

diflÎcultY sleePing:'
. yes, most of the time

' yes, quite often

' notvoryofton
'no,notatall

I FÐI!¡ BIJ RG H POSÍN ÁTÅL DEPRE';SION SC'4 LE FT DS)

'JL 
Cox, JM Holden, RSogovslfl)

We will notiff you of the results of ihis resea¡ch when they are available'

Ifyou require further infomat¡on or have any queries pteaso do not to hesitate to conl¡ct:

T¿l: 82047000

TO TH'SAII'DNMEYOURFORYOUTH,JIK A DIFFERENCET|/IAKEvCERNANLWLLVEMENTINVOLYOUR BAB'ES'RESEARCH TUREPREJNAFEEDíNGBREASTOFGARÊ,FUTURETHETO

RdWillion72 Kng
5006.Adelaide.North
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TheEÇD "trlal

IDate:

Fo¡m No,2D

studvNo: trtrtrtr
ooáar"t'to, trtrtrtr

tYPe of milh or
that Your brbY hrs
hours

Ofthese foeds how many we{9:

aì direct breast feeds?

ú) expressed breast milk (EBM)

(please t-ick one)

breast rnilk onlY

breast milk and formula

formula onlY

...(so

ßo

rcQ2)
toQS)
toQs)

tr
by

bottle

c) EBM given bY cuP?

d) formula given bY bode?

e) formula givør bY cuP?

GotoQ9)

5. Ifyou are not bre¡st feedlng your brbY'

how oìd was Your
breast feeding or
Less than I monlh

baby when You rtopped

expressing?

I month to less than 2 months

2 months to less lhan 3 months

3 months to less than 4 months

4 months to less ùon 5 months

5 months to less tban 6 ¡nonths

6 months 1o less ihan Tmonths

kotoQ6)

2. Babies receiiing breast milk only (le no

formulr)
üiü"itív r*¿. did vour b-abv receive in the last

2Ahoürs? U

Of these br€ast milk feeds how many were:

aì diroct brcæt lbeds? U
öä-pt..*¿ t*"st milk (EBM) given bv

bottle? t1
"¡inþtgiv.ntYcuPt 

tr
NNsotoQ9)

3, Bsbl€s rcceiving breast nilk snd

formuh

ärjt*l':lg"m*îi#.'*,T',ìiï*.0"0,
receivesl

a) More tban half milk leeds are breast milk the

,iu 
"r" 

r"-"r" I
lîoî"*î J i tt tk fee ils are-breast milk and half

ü.""1" t-l
"i'i.i,ï* rtmmilk feeds are breast milk' the

üu..i"-t" ¡
(Ntrt+ go to Q 4)

6. Did you stop êxpr€ssing b€fore your baby

started breast feeding?

Yes JßoþQz)
No l¡surogt¡
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7. WhÈt wts yoÚr rcrsoll or re¡sons for

travelling to hosPital ctc)

I felt emb¿¡r¿ssed exPressing

I did ûot rêally want to breast feed

Other
(ptease Peciff)"..'

(Now eoto Q9)

ing

s

My baþ had awcak suck

I had a medic¿l rs¿son

(pleosø specl[y)

My babY ,"¡*.4fts bfcast

My babY had a Poor

I had sore nþles
weight gain

My babY took the bottle better

f didnt feel mymilk wæ good cnough

My babYbreast fed too frequortlY

I thoúght rny baby wasn't getting enough

I wanted to make sure mY bsbYgot

Mv doctor adv'lsed me lo stoP

¡ ãidn't fect I had enough milk

I didn't really like breast feeding

@ontirneQ

I didn't rEally want ¡o brcast feêd

Other (Pteose sPecílY)

¡
ú

@otoQ9)

v

iiJh no il Dontknow/unsure ñ
$ ltvrst Approximttely how

frequentlY?

DailY

About everY second daY

Âbout once Per u'eck

Qùet (Ple¿se sPeciIY)

10. Did you trke r drug called M¡r¡lon for

vour mitk suPPlY?

i¡o I lsotogtt¡
YEs [ * rfvesttowmanycourses

did vou Uke?
DidYou -md it helPful?""

Do you have any cÆmmeús on skin'to-skin

contaot?....-',......."""'

.(gotoQlt)

home from hosPital?

(con¡inued nür Page)
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Yes

No
I ¡gotog tz1

u
b lrr.¡ot Hov oldwasYour

stopped using a ¡ìþPle shield?

Les¡ than I month

I monrh to less than 2 months

2 months to 3 rnonths

Still using a niPPlc shield

baby when You

12. Did You use a SUPPLY LINE (or

tlpl.i'"^ttl feeding device) when bre¡st

i:l"cvË""tvNi a ßoþQ 13)

(r trY¡st Did You find this helPfut?

yesúNon
Please comme¡t:

@o to Q 13)

13. ¡) Have You ever been a smot'er?

yestrNoU
b) Are You a smokeruow?

yes ú No Ll

14. IIow much does your baby weigh now?

ke

Date weighod: """'1 """J """

lement bY

vetY suq7ttûee

/ Agree /

Not opPlieahle

16. You and your baby were altocated to thc

BOTTLE and DUMMY grouP

\lVere you happy with the group you were

¡llocated to?

Yes n No

Neithet haPPY nor unhaPPY

tr
D

t?. DoesYour babY use a dummY now?

yesúNoU

t8. Wh¡t ¡dvice would You
parents of Preterm b¡bies?

give to other

19- What ¡dvice would you give to the health

;;"ä; iiutttt, midwives' doctors)?

(conilnaed nert Page)
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llke to ktlow how You rre

iàu ¡ave fc¡t lN THE PÀST
ãlsowouldwe

howtoelosest

hopqY:havelelt
mt o¡untVert^tr No,llnetheallYar, trallolnolNo,EIitnenosl ofthaYes, week"lheduringüñe pa$tthemost ofhdpptI høtefeltÌnean:woildThis betolikewould yoube depresredtbat mayyousüggesttheof questionÍaircthir psrtofresùltsIf the trNotrYescontacted

20. What advlce would you give to famity and 21. Àre therc anY chrnges You would

recommend for the hosPit¡l?
frlends?

tí tíííj.'i3fifiê 
ro rsBsh and see the funnv

sids of thingsr
. as ¡nuch æ I alwaYs could

. notquite so mucbnow

. deflnitely not so rnuch now

' not at all

2. I h¡ve looked forw¡rd wlth enioyment to

4, I hcve been anxiou! or worried for no good

. no, not at all

' hardlY cver

' yes, soiledmes

' yes, very often

5. t have felt sc¡reit or panicky for no very

gooil reasonr

' yes, quite a lot

' yes, sometimes

'no,noimuch
' no, not at all

thlngsr
. asnuch as I cve¡did

' rather less than I used to [--l
. definitely less than I used to

' hardV at al'l

ún

trn
ú!

3. I h¡ve blrmed myself unnecessarily when

thlngs went wrongi'
. yes,mostof ùcfims
. yes, some of the time

'notveryoften
. no. nevsl

:';l'å:'.1"älîil.-iliî:"iî:""T:['H**

' yes, somedmes I haven'tbeen coPinBaswell as

Ill] ,n*t ort¡" time I have coped quirc well

' no, I have been coping as well as ever l-l
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7. I h¡vo been so unhsppy th¡t I hre had

difllcultY slecPirgr

' yes, most of $e time

'yes,quiteofren
' notveryoften

'no,notâtall

E. I have felt s¡d or miser¡ble:'

' yes, most of the timo

' yes. quito often

.notveryofren

' no. not tt all

9. I have been so unhappy that I h¡ve been

cryitrg:.
' yes, most of the time

' yes, çite oftcn

' onlY ocrasionallY
. no, nÞver

10. The thought of huming myself hri
ocßufred to Í¡e:-

' yes. quite often
. some$mes

'hardlYever
' nevef

¡EDI r\- BLTRGH POSTNÅTA L DEP RFSSIOìi SC'A LE (EP DS)

'JL 
C.ot, Ill Holden' R Saqovstry)

lf you require further informdron or have any queries please do not to hesitate to contact:

TeI: 82047000

BABIES.
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Date:

rheâtD Trial

Fo¡mNo. iA
StudvNo: trtrtrtr
DatabaseNo: trtrtrtr

AppendixVll:Sixmonthquestionnaire(form3A'38)

l. Has Your babY commenced solids?

i.,'ü-- *" ¡
S lrvns, How old was your baby when solids

were cornmenced?

2. e of milk' or

;; t Your babY has

re hour¡

b) About half milk feeds are breast milk and halfil;ì; tr
.i't.tt,f,". ft"lf milk fee'ds are breast milk' the

rest are formula J
(Now go to Q 5)

5. Babics receiving breast milk and formuls'
'Fi"* ili;tt- feËas aid ycur uaby 'receive in

ir,.luo¡i r,ot*r tr

(ptease tick one)

breæt milk onlY

breast milk a¡rd formul¿

formulaonlY

,ßo to Q 3)

.lso to Q 4)

þo to Q6)

Of these foeds how manY were:

â) düect breast fe€ds?

U¡ 
"*pt"ttea 

br€ast milk (EBM)'tome if
c) EBM given bY cuP?

d) formula given bY bottle?

e) formula given bY cuP?

fto to QB)

¡
gíven by

ú
tr
tr3. Babies receiving breast milk only (ic no

formula)
;ffiät feeds dìd your baby receive in the last

;;ilã I

(Nw go to Qt¡

,1. Babies receiving brc¡st milk and

formul¡'iiàä-i¡"* rn¡"n ilatenent'most closely

descrÌbes the proportion ofbreast milkyou baby

rec¿ives:

a) More than half milk fecds are brcast milk the

restqre formula !

5 months to less than 6 months

6 months to less tban 7 months

7 inonths to less tÌ¡an 8 months

8 months to less than 9 months

9 months to less than l0 months

I 0 nonths to less than I I months

Other (Please sPeciff)

ßotoQ7)
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8. Dirl you ust a nipplc shieltl ivlrcn hre¡st

fccding Your babl'? 
-Yos I] No Ll ftotoQe)

(l tf yns, Þidyou sro¡: qsingfhe nipple shield

before yout bahy u'+s 3 nionths old?

Yss â ß0rÕQe)
Nonenough ti es)

My bobY during brcast ièedhtg

My babY aÍior broast feeding

I w¿nletl to bo able to sieeP longer

I had a nredicat tcnson

b f XO' I'lorv old wa-s YourbttbY

sfupppd úsilìg s lri¡lple shield'Ì

3 months to less th¡rn 4 montlts

4 months to less than 5 llrorrihs

5 m<¡nths to lcss thân 6 montlrs

{itill using a niPPle shield

othçr (Pleasu specify)

nhen 5t<tu

situation again'

sr¡ch a ñfudJ"?

(plecse sPecif¡')

My lrabY refusud ltre broa¡t

My babY hud a Poor weigirt gain

I had sorc niPPle.s

Nly habY tcrok the bonle better

t ãian't ¡eel rny milk rv4s good enough

MybnttY broæt fad too frequc¡rtlY

I ßrougbtmY baby rvasntt ge(ing snÖugh

I wantcd to mtke srrre mY babY got

f(,

Çtrher þlcase sPeeíþ)

My tloctor advised ntoto stoP

I didrr'r lce.l I had enough milk anymorc

I ihotght it wrrs timo to \#cen nry haby

Mv baby ve¿ued her/himself

r t*tuha mY babY for as long as I ha¡l

9. fiorv nuch tloes your lr4try weigh norv?

-__- _ kg

Date rvciglrctl:'.,, "'1 " "-"i " " "

10. Docs yorrr btby use a rlumlny nou'?

;;-"-ü N; ü

This t¡uesüon relaløs la your feelings abaut tttking

t2. T alrc Yott

part in
11. tf
nnuld
Yes

tr,la1,be

lhe stutl¡::

I0n n'ere in the same

No

Contmenti.... '.,.

rvould like to ndd, your commßût$ rvoul¡tr bc ,rpfrrcoi¡¡tÉd;
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be by we would ¡lso like to k¡ow how you

ch comes closest to how you havc felt IN

Ihøv 
n No'notveryoften tr

üm¿E No' notør'all ' n
Thß 

'n*" fi' ntp¡'y '"st 
oÍ the ti'ne dwing the past weeh"

th¡s ptrt oftùç qucstionnrir" suggest that you mly be depressed would you like

;ú xo ElIf the nsults of

to be cont¡dcd

5.
good reesonr

'yes,quitealot
' Yes, Somstißes

'no,notmuch
' no, not at all

h¡ve sc¡rÊd or panlckY Ío very

In the Dast 7 dols:
i. îií". u""" tble to laugh ¡nd sce the

funny slde ofthingsr
. ss much as I alwaYs could

' not quite so much now

' defmitelY nol so much nov

'notatall

2. I have lookcd forvard with erjoyment lo

tùings:-
. as much as I ever did

. rather less tfran I usedto

. defînitolY less than I used to

. hardlY at all

good rcasolt:'
.no,nolatall

' hardlY ever

' yes, sonetimes

' yes, very often

. Do. I hle b€cn coping ss wcll as 
"ner 

I

7- I Lrlc bcctr ro unhrppy that t bnve had

tr
úfI
D

3, I hevcbt¡med myselfunnccesrrily tùeo

4. I h¡vc bcen ¡mious or worricd for no

dtllhrltY deePí4r
- ycs, most of the time

. yes,quiteoften

'notveryoften
'no,nolatall

E. I hcve fclt tad or ¡niscr¡blc:-

' yes, most ofthe time

' yes, quiæoften

'notverYoften
'no,notalall

(conilnwdìet PoE¿)
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9. I h¿ve beçn so unhappy thtt I have been

iËDJiiBURG II T.:,STì\ìI7;I¿'JII'RËSS/ON SC'41"1ì (EP I)S)

'.11. (;ox.JM tloklcn, Iì '1he¿xkyl

10. The thought of lrarminß mysetf has

cotlt&tt:to

82047fiûq.'['el:
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Date:

TheEOD Trial

Fo¡mNo.38

studyNo: ElËlEltr
DatabaseNo: trtrtrtr

T.I*tH 
babY comnenced solids?

$ r¡Yrs, How otd was Your babY when

solids were commenced?

2. How much does Your brbY weigh now?

-_-ke
Date weighod: --. ",'1 """J''" "

î"3"* 
rü' *T""-Ë dumnv now?

This question relates lo Your feelings ohout

takingPørl ln the stuþ:
4. Ifyou werc in the same situation agrin'

in such e studY?would
Yes

Maybe

No

5. lfthere is anythlbg else Yol¡ would like to add, your commetrts would be much

would also like to know how You

close¡t to hov you hrve felt lN

t havefelt haPPY:

ies, all the rine D No' notvery oftenl)

Yes. most o¡the tin" E No' not at ,all I
This woûld meø", ,iî*, ra, nappy nost of the time during the Psi'vreøkn

lf the results of this prrt ofthe questionnaire suggest that you may be depressed would you like

;;;;;";;; Ye; E x. r

(continued ne¡; PdEe)

234



In lhe oasl 7 døYs:

T: i-ü"; bec¡iu¡e to låush and eæ the

funny slde of lhings:'
. as much as I alwaYs could

' not quite so much Íow
. definitolY not so much now

. not ât sll

2. I heve lool¡ed fonvard wlth en¡oynent to

thingsr
' as much as I ever did

. rather less th¡n I usßd to
. defmitelY læs than t used to

' hardty at all

3. I hrvc bl¡ned myseüunnecessrrily when

' no, I hve been copingûs well 
"" ""o I

7. I hâYe beÊn.o unhsppy thât ¡ b!. e hed

things wcnt wrong:-
. yes, most of ùe time

' yes, some of ûe time

'lotveryoft€n
' no, nevcl

4, I h¡vË becn ¡nxious or worried for no

good rerson:-

' no, not at all

' bardlY ever

' yes, sometimes

' yos, very ofron

5. I h¡vc fett sctrcd or pnnir:ly for ro valÍ

ditticrþ shcPingr
. yes,mostofthetime

'yes,quiEofren
- nol verY offen

'nqnotatall

t- I brYc Ël srd or mberable:'

' yes.mostof thetime

' yes, quiteoften
. ûotveryoften

'no,notatall

9. I ùrve bcen so unhrppy that I hrve been

crying:-
. yes,mostoftheÛme
. yes, quiæ often

' onlY ocoasionallY

- no,nevgf

10. Thc thor¡ght of hrrmlng myself bas

occurred lo ner
- ¡,cs.. quitc offen

'somedmes
' hadlY cva
- nÈver

n
ú
Dil

good rtmon:'
'ycs,quiæalc
' Yes, somclimes

' no, notmuch
. no, fþt ãt all

tr
E
ún

ÍEDINBURçII POSTNATAL DEPfrESSION {TLE GPDST

i L Cox, J M Holù'L ß tugo+*Y¡

co¡úacl:tohesila¡crd io

s2ù,i7000.Tel:5006.

RESEARCH
CAREFITÍURETHE

avallobl¿
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Appendix lX: Trial entry form

n"8ÇÐnt TRIAL ENTRY FORM

Date:

Pat¡ent st¡cker

llry) (no¡th) (twt)

Baby's first namel "." "'*""""

Mothcrs namc:
(ùrnxttrtl") 0ßl)

MurtbcNO

oop
bottle
&mm3t YES

fecds (es o

had¡:
bc NOMurt

MustbeNO
YcsIf

Gqstation: weeiks

tcust ¡e ËËään ol wã-ers1ø'v 'gestøìon upto 336)

wishes ûobr€ásr&4 (Must;be YËs)

ArRAn¡ooMlsArloN:n n il Ú

46 fleeßs, sfgdy nûøber hegins ú'ith l' Geúølìnn 28't3l *eeks' sttdy nmher hefins wlth 2'

Darc ¡ondomisod: """/""'J"-"' Timc randomiscd

il
ú

tndoa

7 2 5 i) þr tandonisation'

CIIECK: Gestølìon

rf NO:

STUDY GROUP ALLOGAÍED:

Dumm' ¡
No dummy tr

Bottle

cup

Retat¡onship: ..'."'-.'""' :""'

I (,.-...)..--..'.-...'.'
Name:

Address:

yës

Consert'foíïr sig¡"d: fl
Telephoñe Rose waril (fu('

plt!åsÊ give reâson:

CÒNSENT:

(Rssadr6ttdr fo
D¡¡ubase

ontar)
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Appendix X: Post-randomisation exclusion characteristics

TableX.lPost-randomisationexclusions-maternalcharacteristics

Table X.2 Post-randomisation exclusions - breast feeding expenence

Bottle/
Dummy

Bottle/
NoDummy

Cup/
Dummy

CuP/
NoDummYrespondents in each grouP)'

Characteristic (Total No.

nnnn

P 1114
2123

Matemal 1021<25 2214
25-34 0002
>35 222J

Lives with
Education 2211

11I1School 0013

Main income source 0000
Part time work 2112Full time work 1211
Benefits

Bottle/
DummY

Bottle/
NoDummY

Cup/
DummY

Cup/I'{o
DummY

Breast feeding
respondents in each grouP)'

(Total No.

nnnn
J323planned tohadplegnancyDruing

breast feed

n:3121313feed

to breastLength of time planned

0000
S 6 weeks 0001months_ttoweeks>6 0100months6toJ months JI1')>6 0110Don't

Breast fed before 2111Yes 1222No
fed beforeLength of time breast

1222Never 0010I 6 weeks 0001J monthstoweeks>6 0000months6toJ months 0100> 6 months
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Table X.3 Post-randomisation exclusions - birth characteristics

*MeanlSD (Range)

Characteristic (Total No.
respondents in each grouP)

Cup/
No Dummy

(n:7)

Cup/
Dummy

(n=3)

Bottle/
No Dummy

(n:3)

Bottle/
Dummy

(n=3)

n n n n

Hospital recruited to

WCH J 0 I 0

MHW 4 3 2 J

Twins 2 1 0 0

Method of delivery

V 4 I 0 1

Instrument I 0 0 0

no labour 0 0 0 0

Caesarean with labour 2 2 2 2

fBirth weight, grams rc49r440
(552 to 1700)

825-253
(609 to 1104)

761+58
(720 and802)

691ts5
(638 to 748)

Gestational age at birttr:

r7l3l3l3
<28

28 to < 34 weeks

4 1 1 J

3 2 2 0
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Appendix Xl: Outcomes by recruiting hospital

xl.l Breast feeding on discharge home by recruiting hospital

Xl.l.l No Dummy versus DummY

More infants were recruited from the MHW, they comprised6T0/o (n:101) of the No

Dummygroupand65o/o(n:98)oftheDummygroup.Breastfeedingoutcomeswere

similar between recruiting hospitals as shown in Table XI'l'

Table )(I.l Breast feeding status on discharge home' by hospital

Breast feeding
status

wcH
(n=l04)

MIIW
(n=199)

n(%) n(%\
70 rc1) r4s ('73)

ss (s3) loe (5s)

1s Q4)_ s6 (18)

Not breast feelþ1 34 (33) s4 (27) _

Table XI.2 shows the breast feeding status on discharge home by recruiting hospital and

dummy allocation. A similar proportign of infants, by dummy allocation' were discharged

home with any breast feeding from both recruiting hospitals' Of infants recruited from the

wcH, a higher proportion were discharged home fully breast feeding if randomised to No

Dummy compared to those randomised to Dummy' In contrast' infants recruited from the

MHW had a higher proportion of infants discharged home fully breast feeding who were

randomised to the DummY group

Table X!.2 Breast feeding status by recruiting hospital and dummy allocation

WCH MTTW

Breast feeding
status

breast

NoDummY
(n:51)

DummY
(n=53)

NoDummY
(n:101)

DummY

n
17 4

59
Fully

Not breast feediry_

29 (57)

s (10)

17 (33)

26
10

t7

( )u)
23 (23)

28 (28)

luv/
r3 fi3)

26 (27)

* Percentages may not sum to 1 due to rounding

24r



Xl.l.2 Cup versus Bottle

More infants were recruited from the MHW, they comprised' o/o (n:96) of the cup group

and 68%o (n:103) of the Bottle group'

Table XI.3 shows the breast feeding status on discharge home by recruiting hospital and

Cup versus Bottle allocation. Infants recruited from the WCH and randomised to the Cup

gloupshadahigherproportionofanybreastfeedingondischargehomethaninfants

randomised to the Bottle groups. In contrast, infants recruited from the MHW had a

similar prevalence of any breast feeding in both Cup and Bottle gfoups' For the outcome

fully breast feeding infants, from both recruiting hospitals had a higher prevalence if

randomised to the CUP grouPs'

Table XI.3 Breast feeding status by recruiting hospital and Cup versus Bottle*

wcH MHW

Breast feeding
status

cup
(n=55)

Bottle
(n=49)

cup
(n=103)

Bottle

n(%) n
29

n(%) n
71

breast
s4 (62) 21 (43) s8 (60) sr (50)

--Not 

breast f"41ing- t4 (26\ 20 41) 2s (26) 2e (28)

to 100 toPercentages may not sum

Xt.2 DaYs to alt sucking feeds

Xl.2.1 No dummy versus dummY

More infants included in the survival analysis (n:306) were recruited from the MHW' they

comprised66%(n:105)oftheNoDummygroupand6T%(n:98)oftheDummysoup.

Infants recruited from the wcH took significantly longer to reach all sucking feeds

compared to infants recruited from the MHW (HR 1'68, 95% cI l'30 to 2'18' P<0'001) as

shown in Table XI'4 and Figure XI'l'

Days to all
feed

WCH
(n:103) _

MHW
(n:203)

59 35

-Interquartile 

range- 36-'.72 24-54

Table )il.4 Days to all sucking feeds by hospital recruited to
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Figure )il.l Kaplan-Meier survival estimates days to all sucking feeds' by recruiting hospital

1.00

0.75

0.50

0.25

0.00
1

Days

I 5

Mlrw 'WCH

1

34%o (n:35) of the infants recruited to the wcH and included in this survival analysis were

less than 28 weeks gestational age atbirth compared to lTYo (n:34) of the infants recruited

to the MHW. Days to all sucking feeds by gestational age atbirth and hospital are

presented in Table XI'5 and Table XI'6'

Table XI.5 Days to all sucking feeds - V/CH

Median range)

Table )il.6 Days to all sucking feeds - MIIW

Gestation (number)

weeks 19l15l34<28

No DummY

76 66-9

DummY

82 1

-No 
lummy æ

DummY

3t (24-19_ 33 (22-4s) 32 (24-4s

Median (interquartile range)

Infants recruited at the wc' took longer to reach an sucking feeds compared to infants

recruited at the MHW in both gestational age categories' For infants less than 28 weeks

gestation at birth those recruited from the wcH took longer to reach all sucking feeds if

randomised to No Dummy; in contrast, infants recruited from the MHW had a shorter time

No DummY &DummYNoDummYGestation (number)

18669-l7989<28 1 7
431424628 - <34

,7
1
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to full sucking feeds if randomised to No Dummy. The more mature infants in each

recruiting hospital took a similar lengfh of time to reach all sucking feeds regardless of

dummy allocation.

Xl.2.2 CuP versus Bottle

More infants included in the survival analysis (n:306) were recruited from the MHW' they

comprised 640/o orthecup group (n:101) and69%of the Bottle group (n:102)' Úrfants

recruited from the wCH took significantly longer to reach all sucking feeds, than infants

recruited to the MHW as shown in Table XI'4 and Figure XI'l'

34o/o (n:35) of infants included in the survival analysis and recruited to the wCH were less

than 28 weeks gestational age atbirth compared with \7o/o (n:34) of the infants recruited

to the MHW. Days to all sucking feeds by gestational age atbirth' hospital and cup or

Bottle allocation are presented in Table XI'7 and Table XI'8'

Table XI.7 Days to all sucking feeds -WCH

Gestation cup 

-
Bottle Bottle & Cttl-

8l 1 728 weeks 1

-wJ2-to4)
77 (6'7-92) 0-186

28 - <34 weeks 8/30/68 46 (30-61) -39 (28-s7) - 43 (2eéÐ_

Median (interquarlile range)

Table )il.8 Days to all sucking feeds - MIIW

Median range)

krespective of gestational age, infants recruited from the WCH took longer to reach all

sucking feeds compared to infants recruited from the MHW'

There v/as no statistically significant difference in the number of days to all sucking feeds

betweencuporBottleforinfantsrecruitedfromthewcH(HR1'39' 
95%cI0'92to2'I0'

P:0.12).TheKaplan-MeiersurvivalcurvesforinfantsrecruitedtothewCHareshownin

Figure XI.2 and sunmary statistics in Table XI'9'

Bottle & Cu¡BottlecupGestation 79 67-9177 (67-eL79< 28 weeks 3223-42)283s (24-ss)
28 - <34 weeks 1
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Figure )ü.2 Kaplan-Meier survival estimates days to all sucking feeds' by cup or Bottle

allãcation, for iniants recruited to the WCH

100
Days

I 175
25

Bottle

TableXl.gDaystoallsuckingfeedsbyCuporBottleallocationandrecruitedtoWCH

Days to all
feed

cup
(n=56)-

Bottle
(n:47)

Median 6l 59

Interquartile range 4l-72 33-70

There was minimal difference between those randomised to Cup and those to Bottle in the

time taken to reach all sucking feeds for infants rscruited to the wcH' compliance for

these infants \ryas poorer than that for the MHW' which may explain this disparity' 660/o of

infantsrecruitedtothewCHandrandomisedtoCupfeedshadabottleintroduced

compared with 51% of infants recruited to the MHW

There\ilasastatisticallysignificantincreaseinthenumberofdaystoallsuckingfeedsfor

infants recruited from the MwH and randomised to the cup feeds (HR | '61 ' 
95o/o cI 1 ' 14

to 2.27 ,P=0.01). The Kaplan-Meier survival curves for infants recruited to the MHVú are

shown in Figure XI'3 and summary statistics in Table XI'10'

1.00

0.75

0.50

0.25

0.00

cup
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F'igure )il.3 Kaplan-Meier survival estimates days to all sucking feeds' by cup or Bottle

ailãcation, for infants recruited to the MIIW

1.00

0.75

0.50

0.00
100

Days

175

Table xI.10 Days to all sucking feeds by cup or Bottle allocation and recruited to MI{W

Days to all
feed

cup
(n=l0L

Bottle
(n:102)

Median 40 30

-Interquartile 

range 28-67 23-45

Xt.s Length of hosPital staY

Xl.3.1 CuP versus Bottle

MoreinfantswererecruitedfromtheMHW,theycomprisedí 
o/ooftheCupgroup

(n:103)and68o/ooftheBottlegrorrp(n:108)'InfantsrecruitedfromtheWCHwere

hospitalised for significantly longer than infants recruited to the MHW (HR 1'60' 95% cI'

1.24 to2.06, P<0.001) and as shown in Table XI'11 and Figure XI'3'

Tablexl.llDurationofhospitalisationbyrecruitinghospital

Percentile wcH MIIW
(n:1Q!)- 1

Median 66 45

fange 40-88 32-64

o.25
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F'igure XI.4 Kaplan-Meier survival estimates duration of hospitalisation' by recruiting hospital

1.00

0.75

0.25

0.00
1

Days

MHW V/CH

0.50

1

33o/o(n:36)oftheinfantsincludedinthesurvivalanalysis(n:319)andrecruitedtothe

wCH were less than 2g weeks gestational age atbirth compared with r9o/o (n:40) of the

infants recruited to the MHW. D'ration of hospitalisation by gestationar age at birth and

hospital are presented in Table Xl'12 and Table XI'13'

Table XI.12 Duration of hospitalisation by gestation - WCH

Median range)

Table XI.13 Duration of hospitalisation by gestation - MI{W

Median range)

The length of stay for infants less than 28 weeks gestation at birth who were randomised to

cup feeds was greater than those randomised to Bottle feeds if recruited to the wcH' This

was reversed if recruited to the MHW' However' the small numbers in this gestational

raîgeprecludemuchimportancebeingplacedonthisoutcome.Ilrfants23weeksor

greatetatbirthhadalongerlengthofhospitalstayifrandomisedtoCupfeedsinboth

TotalBottle
Gestation 93 85-187 (81-1oo)11959lt713< 28 weeks so ire-02¡44 (39-6s)-55(3e-?9)_

331'72)Jweeks<3428

TotalBottlecupGestation 1-190xttz-sz¡187)7<28 weeks -42 (31-s7)
-38 

(3l-so)_

-43 
ßt-62)|t7lweeks<3428

recruiting centres' 247



Figure XI.5 shows the Kaplan-Meier survival curves and Table xI'14 the summary

statistics for infants randomised to cup or Bottle and recruited from the wcH' There was

a non significant increase in length of stay for infants randomised to cup (HR 1'33' 95%

CI 0.87 to 2'03,P=0.19)'

tr'igure)il.5Kaplan-Meiersurvivalestimatesdurationofhospitalisation_CupversusBottlefor
iniants recruited from the WCH

1.00

0.75

0.50

0.25

0.00
175 200

1

Days

cup Bottle

1

Tabre xr.14 Duration of hospitalisation - cup versus Bottle, wcH

Percentile cup
(n=5!)-

Bottle
(n:50)

days
70 65

range 45-90 39-83

FigureXI'6showstheKaplan.MeiersurvivalcurvesandTableXl.l5thesummary

statistics for infants randomised to cup or Bottle and recruited from the MHW' There was

a significant increase in length of hospital stay for infants randomised to Cup feeds (HR

1.4g, gsYoCI 1'09 to 2'04'P:0'01)'
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Figure )il.6 Kaplan-Meier survival estimates duration of hospitalisation - cup versus Bottle for

iniants recruited from the MI{W

1.00

0,75

0.50

0.00
1 150 1

1

Days

cup Bottle

Tabre )il.15 Duration of hospitalisation - cup versus Bottle, Mrrw

Percentile

days

Median 51 44

Interquartile range 33-79 3.2-59

0.25

0
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