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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 practice in neonatal intensive and

special care nurserics but may adverscly affect breast feeding outcomes.

This study investigated the rclationship between artificial teats and breast feeding

outcomes in preterm infants by undertaking 2 multi-centred randomised controiled trial
comparing bottles, cups and dummies in preterm infants less than 34 weeks gestation at
birth, and by conducting a systematic revicw of randomised controlled trials of artificial

teats and breast fceding 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 fceding on discharge home (Fully
breast {fecding versus partially and not: OR 0.84, 95% CI 0.51 to 1.39, P=0.50; Any breast
feeding versus not: OR 0.83, 95% CI 0.45 to 1.50, P=0.53). The addition of data from the
randomiscd 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, 95% CI --
8.10 to 0.15). There appear to be no disadvantages to using a dummy during

hospitalisation for the preterm infant.

The results of the randomised controlled trial showed that the usc of cups significantly
increased the proportion of infants discharged home fully breast fecding (OR 1.73, 95% CI
1.04 to 2.88, P=0.03) but had no significant effect on any breast feeding (OR 1.37, 95% CI
0.78 to 2.38, P=0.27). The use of cups significantly increased the risk for an incrcased
time to reach all sucking feeds (HR 1.75, 95% CI 1.34 to 2.28, P<0.001) and increascd
length of hospital stay (HR 1.41, 95% CI 1.09 to 1.82, 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% CI 1.19 to 1.69; Any: RR 1.13,95% CI1 1.01 to 1.2) and at
three and six months post discharge. However more research is nceded 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 therc is a non significant increasc in any breast fecding and a

longer duration of time to full sucking feeds and length of stay with cup feeds.
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Abbreviations

Cl Confidencc interval

CPAP Continuous Positive Airway Pressure
FG French gauge

HMD Hyaline Membrane Disease

HR Hazard ratio

PPV Intermittent Positive Pressurc Ventilation
MD Mcan Difference

MHW Mercy Hospital for Women
NICU Neonatal Intensive Care Unit

NNS Non nutritive sucking
NNT Number needed to treat
OR Odds ratio

PPHN Persistent Pulmonary Hypertension
‘PV/IVH  Periventricular/intraventricular haemorrhage
PVLE Periventricular lcucoencephalopathy. Periventricular cyst

formation in the white matter of pretcrm infants

RD Risk differcnce
RR Relative nsk

SE Standard Error

SD Standard Deviation

WCH Women’s & Children’s Hospital
WMD Weighted mean difference



Glossary

APNOEA. Recuirent pauses in breathing of more than 20 seconds or for less than 20

scconds associated with bradycardia or desaturation requiring intervention.

COMPLEMENTAL FEED. Giving extra expressed breast milk or formula after a breast feed.

‘“NON SPECTFIC’ RESPIRATORY DIAGNOSIS. Any non specific respiratory distress in term and

preterm infants requiring support (combines transient tachypnoea and immature lung).

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

respiratory support.

SUPPLEMENTAL FEED. Replacement of a breast feed with expressed breast milk or formula.
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Chapter 1. Introduction

Breast milk is the feed of choice for preterm infants becaunse of its significant nutritional
and non nutritional benefits. The bencfits of breast milk include increased protection
against infection, improved feed tolerance, and improved ncurological outcome and
protection against allergies (Gross and Slagle 1993; Schanler ct 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 positivc way.

Establishing breast feeding can be difficult for mothers of preterm infants. The majornty of
mothers choose to breast feed their preterm infants, yet therc is a substantial dccrease in the
number discharged home from hospital breast feeding. Clinical practices within the
neonatal intensive and special care environments require cvaluation of the impact they
have on breast fceding, to ensurc no harm is caused. The usc of artificial teats (dummy or

bottle) is the practice under review for this thesis.

It is standard practice to give pretcrm infants dummics, howcver the cffect that dummies

havc on subsequent breast fecding outcomes is unknown in this population.

The proccss for establishing breast feeding in preterm infants differs markedly from term
infants. Preterm infants who are unable to suck are fcd by a gavage tubc 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
bottie when the mother is unable to be present to breast feed. There 1s, however,
controversy over the use of bottles for complementing and supplementing breast feeds and
cup fecding has been suggested to increasc the likelihood of cstablishing successful breast

feeding (JLang et al. 1994),

In 1995, at the time this research was designed and commenced, therc were no randomised
controlled trials of interventions to support the preterm infant’s transition to breast feeds.
There was little information on the physiological cffects of cup feeding on term or preterm
infants. Obscrvational studics showed that dummies werc associated with shorter breast
feeding duration in term infants. This rescarch was thereforc based on the evidence

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



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 ct al. 2002)
and onc pilot study (Mosley et al. 2001) of the use of cup feeding in relation to breast

feceding outcomes in preterm infants.

This study aims to investigatc the relationship between artificial teats and breast feeding

outcomes in pretcrm infants:

e by undertaking a randomiscd controlled trial comparing bottles, cups and dummies in
preterm infants less than 34 wecks gestation at birth, and

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

The principal research hypothescs for the randomised controlled trial arc:

1. That preterm infants who have non nutritive sucking on a dummy have a different
breast feeding success rate from preterin 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.

In Chapter Two the context for the study is set with a review of the literature highlighting
current evidence on thec usc 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 uscd to conduct the randomiscd controlled trial are
detailed, and the bascline data and participant {low are presented in Chapter Four. The
findings of the primary study end points are presented in Chapter Five and the sccondary
study end points in Chapter Six. Exploratory sub group analyses are discussed in Chapter
Seven. A discussion and cntique of the results from the randomised controlled trial are
prescnted 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 revicws are
presented in Chapter Nine and the results in Chapter Ten. One systematic review reports
the addition of data from the randomised confrolled 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 fecds 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 Revicwer’s Handbook



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

Conclusions are presented in Chapter Eleven.



Chapter 2. Background and Literature review

2.1 Scope

Thc need for the research and the research design was based on the cvidence 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),
CINAHL (1982 to May weck three, 2003), Cochrane Central Register of Controlled Trials
register (Issue 2, 2003) and EMBASE (1980 to Weck 21 2003). MESH headings included
the following: Breast feeding, Milk, human, [nfant, Preterm, Infant, Low birth wcight,
Infant, Very low birth weight, Infant, Newbom, Infant feeding supplemental, Infant
equipment, Bottle feeding. The following text words were used: Pacifier, DummS, Cup,

Cup Feed$, Cupfced$, Non, Nutritive, Sucking.

2.2 Transition from tube to breast feeds in preterm infants

Preterm infants (defined as less than 37 completed wecks gestation at birth) commence
sucking feeds when they are mature enough to coordinate a suck swallow breath pattern.
This was generally accepted to occur at around 32 to 34 weeks gestation (Lemons and
Lemons 1996). It has since been shown that preterm infants are capable of nutritive
sucking at the breast (defined as the ingestion of at Jeast five millilitres of milk) from as

carly as 30 ¥4 weeks (Nyqvist et al. 1999; Nygvist et al. 2001).

Before commencing sucking feeds, milk fecds arc given via a nasogastric or orogastric
tube, the amount and frequency depcendent on gestational age. The number of sucking
feeds is increased gradually, usually beginning with onc a day and increasing as the baby
demands or is assessed to be ready to progress. As the number of sucking feeds increases

the number of tube feeds decreases until the baby is taking all sucking fecds.

It is often difficult for mothers to be with their baby for all breast feeds once the frequency
of sucking feeds increases. When she is unavailable, the conventional practice is for the
mother’s milk to be given by bottle. It is also common practice during the carly stages of

breast feeding for infants to be coraplemented or ‘topped up’ after a breast feed cither by



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

encouraged for all preterm infants.

2.3 Breast feeding prevalence in preterm infants.

Establishing breast feeds can be difficult for a mother and her preterm baby. Unpublished
data (1990-1994) from the Women'’s and Children’s Hospital (WCH), Adelaide, showed
that the majority of mothers (79%, n=763/966) whose infants were less than 34 wecks
gestational age at birth chose to express breast milk for their baby'. On discharge home
from the WCH this had fallen to 45% (n=178/396) who were fully breast feeding and 59%
(n=234/396) any breast feeding’. Approximately 10% of women stopped expressing
before their baby commenced breast feeds, the remainder stopped during the transition

time.

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 gestational age or birth weight; differing groupings of gestational ages;
discharge from the unit or discharge home; partial or exclusive breast feeding. Dawson
and Benson (2001) report a 62% exclusive 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 transferred to another hospital (61%)
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 (partial and exclusive) on discharge home from a
Brisbane NICU for infants less than 1500g has been reported as 54% (n=44), and for
infants less than 1000g, 33%, (n=7) (Doherty and Sparkman 1997). Of 81 infants less than
33 weeks gestation who received breast milk in an Adelaide NICU, 62% were discharged
home still receiving some breast milk (Simmer et al. 1997). In an audit undertaken of all
infants less than 35 weeks admitted to a Sydney NICU during a 12 month period (n=155),
83% had received breast milk (Yip et al. 1996). By time of discharge home this had
dropped to 64% having some breast milk (45% exclusive and 19% partial).

' Excludes infants who died (n=103).

? Excludes infants transferred to peripheral hospitals before discharge home (0=570).



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 showced that 81.8% of infants were discharged
home breast feeding, by three months 62.6% were breast fed (57.1% cxclusively) and by
six months 46.2% (18.6% exclusively).

These data highlight the difficulty 1n establishing breast feeding in mothers of preterm
infants. The substantial decrcase from those choosing to express milk for their baby to

those who go home breast feeding is of concem.

2.4 Preterm infants ability 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 responscs of five preterm infants less than 1500g to bottle and breast fecding.
The infants served as their own controls; 71 feeding scssions were studied (Meicr and
Anderson 1987; Meier 1988). Transcutaneous oxygen levels differed during bottle and
breast feeding with a greater decline during bottle feeding, which persisted after the feed.
Infants showed better coordination of sucking, swallowing and breathing during breast
feeding. The mean duration of breast feeds, however, was significantly greater than bottle

feeds.

Meier conducted a second study, again of preterm infants less than 1500g (Mcier ct al.

1991). Mecan oxygen saturation was consistently higher during breast feeding than bottle
fecding. Further studics have confirmed these results (Bier et al. 1993; Young 1995; Bier
ct al. 1997; Chen ct a). 2000), to show that when bottle feeding it is morc 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 cnabled the breast feeding process in the term
infant to be visualised (Woolridge 1986). A sucking or ‘stripping’ action occurs in the
following scquence:

e 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



to the junction of the hard and soft palate. The tongue is cupped around the nipple and
1s well forward covering the lower gum.

e The tongue moves in a roller like peristaltic wave from front to back, which squeczes
milk from the nipple (at the same time the lower jaw rises and constricts the lactiferous
sinuses.) This positive pressure is the primary force in remaoving milk.

e The baby swallows, with the cycle of compression ending at the posterior base of the
tongue.

s Depression of the back portion of the tongue creates a negative pressure that draws the
nipple once more into the mouth, accompanied by a lowening of the jaw allowing milk

to flow back into the lactiferous sinuses (Woolndge 1986).

The only study to use other than dircet observation to describe preterm infant sucking
behaviour during breast feeding was published in 2001 (Nyqvist et al. 2001). Twenty-six
infants were investigated during breast feeding using electromyography. At the time of the
study the infants were at 32.1 to 37.1 postmenstrual weeks (calculated from the number of
wecks since the mother's last menstrual peniod). These infants showed evidence of carly
sucking competence with wide individual variations, unexplained by maturational level or
postnatal age. Sucking time made up 39% of the total time, mouthing 10% and pauses
22%. A higher duration of sucks was found in older infants, which may indicate a higber

level of milk intake.

Therec have been no published studies using ultrasonography in the preterm population.

2.6 Sucking action during bottle feeding

Real time ultrasound 1maging has been conducted on term and preterm infants bottle
feeding (Bu'Lock et al. 1990). The tongue docs not cxtend as far anteriorly as it does in a
breast fecding baby, the bottle teat does not penetrate as deeply as the breast, and recoils in
a vertical plane — unlike the breast which 1s maintained in a modcratc state of compression
(Bu'Lock et al. 1990). Bu’Lock et al. (1990) found the tongue action to be otherwisc the
same as for a breast fed baby, with a peristaltic, 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) also describes the difference in the mouth position for bottle feeding, the lips being



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 day four postpartum with the reason given that ‘normal’ feeding takes three to four days
to establish. [t would have been useful to study the infants progressively from birth to sec
if greater differcnces were present in the carly feedings, and if the observed differcnce by

day four was onc 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 tcat using
the tip or distal portion of the tonguc. Term infants synchronise 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 apnoca 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 abscnce of external evidence of
feeding difficulties — gagging or distress. The small number of preterm infants in this
study precludes generalisation. The authors however postulate that these altermate ways of
keeping the airway open during feceding could become habitual, their origin due to adverse

early experiences, for example, breathing difficulties during feeding.

Inoue ct al. (1995) suggest that the rolc of the jaw motion has not been studied sufficiently.
As ultrasonography can only view a narrow field, the obscrvations 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 fecding baby is

significantly more than for bottle feeding,



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 pattern 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 ct al. 1986; Hafstrom and Kjellmer 2000;
Iafstrom and Kjellmer 2001). During nutritive sucking, the sucking bursts are longer than
the sucking pauscs, whercas in non nutritive sucking there are longer sucking pauscs and a
faster sucking rate (Daniels et al. 1986). Bu’l.ock et al. (1990) also used ultrasonography
to study infants during a period of non nutritive sucking. Tongue movemcnts were similar
between nutritive and non nutritive sucking and swallowing was rarely observed during

non nutritive sucking.

2.8 Why artificial teats are thought fo interfere with breast feeding.

The term nipple confusion has been used in the literature since the carly 1980°s (Marmet
and Shell 1984) to describe the clinical observation that using an artificial teat (dummy or
bottle) can interfere with an infant’s ability to breast fced. It is a widely used term, one
that is commonly promoted in consumer based literature (Necifert et al. 1995). However,
there 1s not an agreed or formal definition for nipple confusion and the existence of the
phenomenon is the subject of debate (Fisher and Inch 1996; Hunter 1997). Its existence is
based on anecdotal obscrvation; the mechanical or physiological basis, incidence and

necessary maternal and infant factors have not been established (Neifert ct al. 1995).

Supporters of the cxistence of the phenomenon use the term to deseribe situations where an
infant has an artificial teat, subscquent to which breast feeding difficulty is experienced
(breast fecding may or may not have been successful prior to the artificial teat) (Neifert et
al. 1995). Neifert et al. (1995) have proposed {our hypothescs to explain the miechanism of
nipple confusion:

e That sucking on an artificial teat interferes with the physiologic action of normal breast
feeding, with the infant adjusting to a sucking pattern that compresscs and controls the
teat, including the adaptation to control volume and fluid flow.

e That a baby “imprints” to the first feed; 1f this is an artificial tcat it will make attempts

at breast feeds more difficult.



e The low volume of colostrum associated with breast fceding in the first few days
compared with large volume available from a bottle may accustom the infant to higher
volumes, making breast feeding attempts morc difficult,

o Infants alrcady 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 fceding as easier.

The association of bottle feeding with difficulty in breast fceding is not a recent
observation. In 1948 Davis referred to the ‘well recognised clinical observation’ (pSS6) of
the difficulty in successfully breast feeding a baby that has becn started on bottle fecds
(Davis et al. 1948).

2.9 Dummy use

2.9.1 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 ct al.
1995; Righard and Alade 1997; Victora et al. 1997, Aarts et al. 1999; Howard et al. 1999b;
Vogcl 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 fecding (Aarts et al. 1999). Victora et al.
(1997) conducted an ethnographic study that suggested that dummy use did not seem to
affect those who fclt comfortable about breast feeding but contributed to earlier weaning
among those who were uncomfortable, thus implying that dummy use may be used as 2
weaning tool. Aarts et al. (1999) did not find such an association. The mothers in their
study intended to breast feed for greater than six months and had breast fed previously for
at least four months, however those who used a dummy had a shorter breast {eeding

duration.
Two randomised controlled trials have studied the effect dummics have on breast feeding

outcomes in term infants (Kramer et al. 2001a; Howard et al. 2003) with conflicting

results.
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Kramer et al. (2001a) conducted a randomised controlled trial on the cffect of dummy usc
on carly 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 greater than 2500g. Two hundred and eighty one
mother infant pairs werc randomised to receive onc of two counsclling interventions, For
the experimental intervention the mother was asked to avoid dummies when her infant
cricd or fussed, instcad she was adviscd 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 fecding, carrying, rocking and using 2 dummy. It 15 not stated
whether bottles were used 1n either of the groups. The main outcomes were early weaning
(within the first threc months) and duration of crying, fussing and dummy use at four, six

and nine wecks as recorded in twenty four hour infant behaviour logs.

Based on current literaturc, they calculated that a sample size of 140 in each group would
detect a reduction in dummy use from 60% to 40% which would reduce the risk of
weaning hefore the age of three months from 40% to 35% at P<0.05 with 90% power.
Women were stratified by parity and previous breast feeding experience. The allocation
was contained in an opaque envclope, which was opencd by a research nurse afier consent
was obtained. Mothers were asked to complete behaviour diarics on three consecutive
days when their infants were four, six and nine weeks of age. Mothers were interviewed at

three months by a research assistant blinded to infervention group.

Two hundred and fifty-eight mothers completed the study (127 experimental, 131 control).
An intention to treat analysis was undertaken on those who completed the study. The
infervention significantly 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 1.5
to 3.8. Daily use of a dumumy was also reduced in the experimental group (40.8% versus
55.7%, RR 0.7, 95% CI1 0.6 to 0.95). The mean number of dummy insertions per day at

four, six and nine weeks of age was also significantly reduced.
There was no difference in weaning by three months of age between the experimental

(18.9%) and the control group (18.3%), RR 1.0, 95% C1 0.6 to 1.7. There was no

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 analyscs
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 comparcd with 11.4% who had ncver
used a dummy (RR 1.9, 95% CI 1.1 to 1.3). The authors suggest that this combination of
findings show that dummy usc 1s a marker of breast fceding difficulties or reduced
motivation to breast feed rather than the truc 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 (61.4%) still uscd a dummy compared to 84% in the control group.
The authors did not explore the charactenistics of the mothers who did not comply with
their randomised allocation, therc may have been a systematic difference in these women,
In addition a larger sample size may have been able o detect a small increased risk of carly
weaning. Their data on dummy usc were 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 evidencc to suggest that dummy use may be a

predictor but not a cause of carly weaning.

Howard et al. (2003) conducted a randomised controlled trial to evaluate the effects of
dummy uvse and in-hospital cup fecding and bottle feeding on breast feeding in term
infants. The study was undertaken in a University affiliated community hospital in the
United Statcs 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, cup/late dummy. Supplemental
fecds werc only given if needed and according to randomised allocation, cup or bottle.

The early dummy group were instructed to usc the dummy within two — five days, the late

dummy group werc instructed to avoid using a dammy until the infant’s fifth week.

Based on their hospital’s breast feeding ratcs, the researcher’s calculated that a sample size

of 700 would detect a 10% difference in breast feeding cessation at four weeks postpartum
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with P=0.05 and 90% power. The allocation was contained in an opaquc envelope.
Telephone intervicws were conducted at 2, 5, 10, 16, 24, 38 and 52 wceks by a researcher
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 obtaincd for 686 (98%) and an intention to treat analysis undertaken.

At four weeks postpartum, infants randomised to carly dummy (introduced at 2 - 5 days)
comparcd to late dummy (yet to be introduced) showed a sigmficantly reduced prevalence
of exclusive breast feeding (OR 1.5, 95% CI 1.0 to 2.0, P=0.03) but did not demonstrate a
significant effect on full breast feeding or any (exclusive, full and partial) breast feceding.
Early dummy introduction also significantly reduced the duration of any breast fceding.
The median number of days for early introduction of 2 dummy was 140 (95% C1 120-157)
and late introduction of dummy was 163 days, (95% CI 140-180), (adjusted hazard ratio
(HR) 1.20, 95% CI 1.02 to 1.42, P=0.03).

This study provides strong evidence that early introduction of a dummy can have a

detrimental cffcct on breast feeding in term infants.

Results for the cup and bottle intervention are reported in scction 2.10.2,

2.9.2 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 usc is that non nutritive sucking helps the
development of sucking behaviour, improves digestion and provides comfort and pain

relief,

2.9.2.1 Gastro-intestinal effect

Non-nutntive sucking was assessed in rclation to tube feeds (before, during or after tube
feeding) in tcn randomised or quasi randomised trials (Measel and Anderson 1979; Field et
al. 1982; Bernbaum et al, 1983; Szabo ct al. 1985; De Curtis et al. 1986; Widstrom et al.
1988; Emst et al. 1989, Sehgal et al. 1990; Kanarek and Shulman 1992; Mattcs ct al.
1996). These studies aimed to identify the effect of non nutritive sucking on nutritional
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 (Bembaum 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 (Emnst ct al. 1989; Mattes ct al. 1996) no difference in weight
gain was found. On meta-analysis there was an overall non significant cffect on weight
gain (Pinelli and Symington 2003). Based on the current evidence there is no clear bencfit

of dummy usc on weight gain.

A decrease in the number of days to the first oral (bottle) feed (Measel and Anderson 1979;
Ficld et al. 1982) has been reported. Dummy use was also found to reduce the number of
days in transition from gavage to full oral (bottle) feeds (Measel and Anderson 1979; Ficld
. et al. 1982; Bermbaum ct al. 1983; Schgal et al. 1990). The studies of Meascl and
Andcrson (1979), Field et al. (1982) and Bernbaum et al. (1983) examined the impact of
dummy use during tube feeds only. Dummies were allowed for both experimental and
control groups outside tube feeding times in three of the studies (Measel and Andcrson
1979; Field et al. 1982; Sehgal ct al. 1990) and not aliowed in the rematning study
(Bembaum et al. 1983). More recently, Mattes et al. (1996) compared the cffect of
swectened dummies, latex dummies and maternal heartbeat sounds administered during
tube feeds on growth and sucking in preterm infants. They did not report if dummics were
used outside tube feeds. They showed no difference in the ages at which the first and total

oral (bottle) fceds occurred.

Dummy use, therefore, may shorten the time to full oral feedings. It is difficult to interpret
thesc data with rcgard 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 thrce
trials in which this was measured (Mcasel and Anderson 1979; Field et al. 1982; Bernbaum
ct al. 1983). Meta-analysis showed a significant reduction in hospital stay (Wecighted mean
difference (WMD) -7.1 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 (Bembaum et al. 1983; De Curtis et al. 1986; Ernst et al. 1989)

were unaffected by non nutritive sucking.
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The cffect of dummy usc on specific hormones in tube fed infants has been studied
(Widstrom ct al. 1988; Kanarek and Shulman 1992). Kanarek and Schulman (1992) found
that dummy use did not altcr blood concentrations of motilin, gastrin, insulin or insulin-
like growth factor-1. Widstrom et al. (1988) showcd a decreascd level of somatostatin

with dummy use, the mechanism and importance of this are unclear,

2.9.2.2 Effect of dummies on the behavioural state of preterm infants

The effect of dummies on behavioural state during lube feeds is equivocal. Ficld ct al.
(1982) found no effect on behavioural state with dummy sucking during tube feeds.
DiPietro et al. (1994) in contrast, reported that preterm 1nfants showed less behavioural
distress, spent less time in fussy and active awake states and returnced to sleep faster with

dummy sucking.

Dummies have a positive effect on behavioural state prior to, and following, bottle feeds
(Gill et al. 1988; Gill ct al. 1992; McCain 1992; Pickler et al. 1993; McCain 1995; Pickler
et al. 1996; Yu and Chen 1999). When using a dummy, infants experienced fewer restless
states and more active awake states before fecding, in addition they settled more guickly
after the fecd than those who did not use a dummy. It is thought that an infant in an alert
state is in a morc optimal state for fceding than if they were slecping 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
a later study 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 timc this research was designed the evidence was not conclusive on the role of
dummies in providing pain relief during procedures such as heel prick blood sampling and
venepuncture. Field and Goldson (1984) randomly assigned healthy term infants (n=48),
preterm infants receiving minimal care (n=48) and preterm infants receiving intensive care
(n=48) to rcceive 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 procedurc but there was no effect on the

cardiovascular response to pain. In a similar study undertaken in tcrm 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 (1989) compared the use of swaddling and dummies in
two week old term infants undergoing heel prick blood sampling. The intervention period
was for thrce minutes and infants werc obscrved 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 2 dummy but crying was more likely to resume
when the dummy was removed than when swaddling ceased. Campos (1994) later
comparcd 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
undcrgoing heel prick blood sampling. Both dummics and rocking reduced crying with

dummies predominantly producing sleep statcs and rocking quiet alert states.

It had been suggested that the usc of dummics for preterm infants during painful
procedurcs may crcate an association between non nutritive sucking and pain, which could

interfere with the infant’s futurc feeding ability (VandenBerg 1990; D'Apolito 1993).

The effect of swaddling on behavioural recovery in preterm infants was investigated by
Frearon et al. (1997). They conducted a randomised crossover study of 15 preterm infants
assigned to swaddling post heel prick blood sampling, routine care post hecl prick blood
sampling or no blood sampling and routine care. Infants less than 31 weeks gestation
showed an immediate refurn to behavioural patterns similar to those during the no blood
samplc condition, regardless of treatment condition, possibly due to an inability to sustain
negative behavioural states over a longer period because of immaturity. Infants 31 wecks
or older showed prolonged behavioural disturbance afier heel prick blood sampling, this

was significantly reduced by swaddling,.

Advances in knowledge regarding dummy usc and pain or distress in infants have
occurred. Sucrose has becn investigated as a non-pharmacological intervention for relief
of procedural pain in newbom infants and a Cochrane systematic review of 17 randomiscd
controlied 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.

(1999) found that use of a dummy with or without sucrosec was more effective than sucrosc
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alone (as administercd by a syringe) in relicving behavioural distress associated with a
painful pracedure (venepuncture). However Gibbins et al. (2002) and Blass and Watt
(1999) found that when sucrose was given with a dummy this was more effective than
dummy alone. Whether sucrosc alone provides a greater reduction in bechavioural
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 determincd. Stevens et al. (1999) found a non
significant trend towards a more beneficial effect of dummy usc with sucrose than with
dummy alone. Both these interventions were morc beneficial than prone positioning or

control.

2.9.2.4 Effect on breast feeding

In some developing countrics dummies and bottles arc not uscd at all for preterm infants as
they arc thought to interfere with establishing breast fecding (Narayanan 1990; Narayanan
et al. 1991). The cffect that the use of dummies may have on breast feeding success has

not been cvaluated in preterm infants.

2.10 Current interventions to support the transition to breast feeds

2.10.1 Feeding Tube only.

There have been two repotts of using a 'no bottle' 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 protoco! was to avoid nipple or sucking
confusion (Stine 1990; Gamble 1993). Stinc (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, 22 (38%) intended to breast feed and 36 (62%) to bottle
fecd; the number of mothers who commenced expressing is not stated. On discharge home
16 infants were partially and 11 exclusively breast feeding. The length of hospitalisation
during a six week period, between those breast fecding (all using the no bottle protocol)
and those fully bottle feceding, was identical, indicating that the absence of bottles did not
delay the time taken to reach all sucking feeds. Neither of thesc authors has reported,
however, whether a ‘no bottle’ policy made any differcnce to breast feeding prevalence

(Stinc 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 sucking/oral cxpericnce,
(Jones 1994; Lang 1994). Jones' cxpericnce (1994) aiso suggcests 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 1n a
randomised controlled trial involving 99 infants (Kliethermes et al. 1999). The study was
undertaken in the United States of Amenca in a private regional perinatal centre with a 40
bed Level M1 Intensive Care Unit. Eligibility criteria included the mother’s decision to
breast feed, birth weight between 1000 and 2500g, and agc less than one week. Mother
infant pairs werc randomised to reccive feeds by bottlc or indwelling nasogastric tube for
timcs when the mother was not available for a breast feed or if a supplement was required
afler a breast feed. Dummies werc uscd for both arms. Outcome measurcs asscssed werc
prevalence of breast feeding (partial and exclusive) at discharge from the intensive care

nurscry and at thrce days, three months and six months after discharge home.

Ninety-nine infants were enrolled in the study, 52 in the bottle group and 47 in the tube
group. A sample size calculation was not reportcd. Random numbers were used to assign
interventions, which were then mixed and drawn in random sequence after cnirolment in
the study. Allocation concealment was achicved by the usc of scaled 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

cnroiment 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 on 46 in the bottle group and 38 in
the tube group. The small number excluded from the analysis 1s unlikely to have affected
the results significantly. The reasons for exclusion included non compliance (bottle group
n=2; tube group n=3), neonatal complications, transfer to another institution and maternal

complications.
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There were differences in the bascline demographics between the groups, which were
controlled for in the analysis. The tube group had more mothers who werc older, had
breast fed before and were wage eamners; these are potential confounders for breast feeding

success. The gestational agc at birth of the infants was 26 to 35 weeks.

The results from this study showed that on discharge home from hospital, infants who were
tube fed in the transition to breast fceds were 4.5 times more likely fo be breast feeding
(OR 4.5,95% CI 1.4to 15, P=0.0001). This included thosc who were partially and full
breast feeding. The odds ratio of going home fully breast feeding in the tube group was
9.4 (95% CI 3.1 to 28.4). The posttive effects persisted for all time periods (confidence
intervals were not reported). At three days post discharge the odds ratio for any breast
feeding was 5.0 and for fully breast fceding 6.4. At three months, those who were tube fed
were 4.3 times more likely to have any breast fecding, and 3.8 times more likely to be fully
breast feeding. The rate was not calculated for six months. To asscss the Jength of breast
feeding by group assigned, a multiple linear regression was done; on controlling for
dclivery type, the tube group breast fed an cstimatcd average of 7.5 weeks longer than the
bottle groups. This calculation does not take into consideration those who breast fed for

longer than six months so should be interpreted with caution.

No adverse effects were reported for the longer period of nasogastric tube use. The tubc
group had the tube in situ for an averagce of seven days morc than the bottle group. Therc
was no difference in the duration of hospitalisation, or weight at discharge betwecn the two

groups.

The bottle group included eight pairs of twins and tube group had five pairs; one twin in
cach pair was sclected at random and excluded in the analysis and the effect remained,
although point estimates and confidence intcrvals were not reported. Cup feeding was
used in this study only during the ‘rooming-in’ period prior to discharge when the
nasogastric tube had been removed and a supplementary fced was necessary based on

weight loss. No report was made of the number of times this was nceded.

The intervention had a significant effect, however the confidence intervals are very wide.
A larger sample size would be able to determine a more precisc measure of cffect for the
intervention. The study was methodologically weakened by the small sample size, lack of

intention to treat analysis and possibility of selection bias. The effect this would have on
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the outcome, however, 1s likely to be small. Despite the mcthodological weaknesses, this
study adds considerable weight to the hypothesis that bottle teats intcrfere with breast

feeding success in preterm infants.

2.10.2 Cup feeding

I'xperience in the developing world, European and American neonatal units shows that cup
feeding providces an alternative to bottle feeding for preterm infants who are unable to
complete a breast feed or whose mothers are unable to bc present for a breast feed
(Armstrong 1987; Muhudhia and Musoke 1989; Musoke 1990; Joncs 1994, Lang et al.
1994; BFHI News 1999; Gupta ct al. 1999). Cup feeding is recommended as a feeding
method for sick and low birth weight infants by thc World Health Organisation and
UNICEF (Lang et al. 1994). It has been suggested to be a useful alternative method in
providing suck-swallow-breathing practice (Jones 1994; Lang et al. 1994). It was
described and recommendcd as a2 method of feeding pretcrm infants as carly as 1948

(Freeden 1948).

The technique for cup feeding a preterm baby has becn described by Lang (I.ang 1994)
who introduccd this method of feeding to the Exeter (UK) neonatal unit in 1989. Any cup
can be used, most often 2 medicine cup. The baby 1s wrapped securely and supported in an
upright sitting position. A cup, that is at lcast half full, is tipped so the milk 1s just
touching the baby’s lips; milk should not be poured into the baby’s mouth. The rim of the
cup 1s directed towards the upper lips and gums and the cup is lcft 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 (Lang 1994; Lang ct al. 1994)

1t 1s unknown why cup feeding may benefit breast fceding outcomes. For effective breast
feeding the tongue necds to be extended over the bottom lip, this is cssential 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 ct al. 1994).

The potential bencfits 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 usc

of lingual lipases for breakdown of dietary triglycerides (Lang et al. 1994). Thesc 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 inexpcensive
(Armstrong 1987; Muhudhia and Musoke 1989; Musoke 1990; Jones 1994; Lang et al.
1994; Gupta et al. 1999). The physiological effects of breast and cup feeding were
comparcd in a pilot study of 20 preterm infants born between 28 and 31 weeks gestation
(Frecr 1999). At the time the infants werc studied they were between 31 and 35 weeks
postmenstrual age, some infants were studiecd on more than one occasion. Sixty-four feeds
were analysed (32 breast and 32 cup) on the following parameters: length of feed; burst
length (run of sucks/laps with an interval of less than 1.5 seconds); pausc length (intcrval >
1.5 scconds between sucks/laps); frequency of sucks/laps, swallows and breaths per fecd;

heart rate and oxygen saturation.

Congruent with carlier work comparing bottle and breast fecding (Meicr and Anderson
1987; Meter 1988; Bier ct al. 1993; Young 1995; Bier et al. 1997; Chen ct al. 2000), Frecr
(1999) found differences in effect on the preterm infant between cup and breast feeding.
Sucking during breast fceding 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 differencc 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 greater respiratory
recovery time. Swallow frequency was similar for both methods. Therc was a small,
clinically non significant difference in oxygen saturation levels between the two feeding
types, with breast fecding resulting in a slightly higher level (96%) than cup feeding
(94%). With cup feeding there was a greater degrec of variability in relation to the mean
than with breast feeding indicating that a more stable oxygen saturation was maintained
during breast feeding. There was a clinically insignificant difference in the mecan heart rate
betwecn 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 breathing rate, 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 fecding 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 necd to be carcfully observed during cup feeding and that breast
feeding 1s the optimal method of sucking feed.

A comparison of the effccts of cup and bottle feeding has been undertaken in preterm and
term infants (Howard et al. 1999a; Malhotra et al. 1999; Marinelli ct 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 fced. The order of the first two
non breast fceds, at post menstrual age greater than or cqual to 34 weeks, was randomised
to either one cup feed or one bottle feed, with a minimum of onc gavage feed between.
Avcragce heart ratc and respiratory rate incrcased in both methods, but was significantly
higher during bottle fceding. Mean oxygen saturation was lower for bottle feceds
(94.5%%5.3) than cup feeds (96.5%22.6 P==0.02). Although statistically significant this
difference is not clinically significant, however the lower margin of the range for bottle
feeding was 74.4% compared to 90% during a cup fced which 1s of clinical importance.
There was a significantly higher proportion of oxygen desaturations (less than 90%) during

bottle feeds than during cup fceds is also of clinical importance

There were no differences in cpisodes of choking, spiliing, apnoea or bradycardia between
the two methods. Of intercst was the high pereentage of choking cpisodes with both
methods (40% bottle feeds, 43% cup feeds). Volumes taken were significantly less with
cup feeds (27.2 mls bottle, 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, 16.3+5.5 minutes bottle, P=0.002).

Similar results were found in a comparison of cup and bottle fceding in the term infant
(Howard ct al. 1999a). In this work the amount of milk ingested and the length of feeding
time was compared between cup and bottle fecds and effccts on infant stability were
compared for infants’ cup, bottle and breast feeding. Ninety-cight healthy term infants
(day one to three) whose mothers did not wish to breast fccd were randomised to recetve
either cup (n=51) or bottle feeds (n=47). Twenty fivc 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 * 2.1 minutes) or bottle feced (5.9 + 1.9 minutes) did
not differ significantly. Breast feeding took longer (9.6 £ 3.5 minutes; P< (.05) (HHoward
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ct al. 1999a). The volume of fecd ingested did not differ significantly between cup and

bottle. Heart rate, respiratory rate and oxygen saturation also did not differ significantly
between the two groups. When compared with the breast fed infants, cup and bottle fed
infants had significantly increascd 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 usc of bottle, cup and paladai.
The paladai is a traditional fceding 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 14 pretcrm). All three methods were tried on cach baby; outcomes assesscd
were volume taken, duration of feed and degree of spilling. In contrast to Marinclli’s
(2001) findings, the preterm infants ingested the most milk with the paladai, then cup and
the least by bottle. They also took the lcast time to feed with the paladai, 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 at birth 30.6 weeks). Oxygen saturation remained
90% or greater during cup feeding. The mecan duration of feeds was 15.6 minutes (SD 3.9)
but the volume of intake was [ow (mean 4.6 mls, SD 2.2ml, range 1.5 to §). In two thirds
of the feeding sessions the infants spilled milk on to the bib, which amounted to 39% 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 efficiency’ (p 13)

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 et al. 1994) showing historical comparisons
between preterm infants who have been supplemented with cup feceds and those who had
bottles, suggest a significant increasc 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 fecding, which suggests that cup
feeding can contribute to the cstablishment of successful breast fecding. 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 ct al. 2001b; Howard ct al. 2003).

Mosley et al. (2001) conducted a small pilot study of hottle compared with cup for
supplementary feeding of preterm infants (32 to 37 weeks gestation) whose mothers
intended to breast feed. Sixtcen infants were recruited and fourteen analysed; cight
reccived supplementary feeds by bottle and six by cup. Six out of the cight bottle fed
infants were exclusively breast fed on discharge compared with four of the six cup fed
infants. This sample size is too small to draw any conclusions on the effcct supplementary
cup or bottle feeds may have on breast fceding outcomes, the authors however have shown

that a randomised controllcd trial is feasible (Mosley ct al. 2001).

Rocha et al. (2002) conducted a randomised controlled trial in the preterm infant
population with the objcctive of examining the impact cup feceding has on subscquent
breast feeding. The study was conducted in a Brazilian Nconatal Intensive Care Unit.
Eligibility criteria included clinically stablc singleton infants, not requiring intcnsive care
or parenteral nutrition and born between 32 and 36 weeks gestation with weight less than
1700 grams and mother intending to breast feed. The outcomes assesscd were breast
fceding prevalence on discharge home and at three 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 after a breast fced. Infants
in the cup feeding group were not offered a dummy; non nutritive sucking was provided by

offering the little finger.

The infants were stratified according to weight categories: 500g to 999g, 1000g to 1499¢g
and 1500g to 1699g. 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 asscssors were blinded to treatment assignment. The number eligible, number
refused and number ineligible were not reported. Thirty seven infants were randomised to

the bottlc feeding group and 46 to the cup feeding group. An intention to treat analysis
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was not performed. Three infants were excluded from analysis 1n the bottle feeding group,
two becausc of the infants' medical condition (gastro oesophageal reflux, severe
bronchopulmonary dysplasia) and a third infant whose mother was using cocaine. Two
infants were ecxcluded from the cup group, one for non compliance and one duc to
complications of bronchopulmonary dysplasia. Analysis was done on 34 in the bottle

group and 44 1n the cup group.

Infants exclusively or partially breast fed directly at the breast were defined as breast
feceding. There were small absolute differences m the proportion of infants breast feeding
on discharge home (bottle n=27, 79%, cup n=36, 82%). at the first outpaticnf visit at 5 to
15 days post discharge (bottle n=15, 56%, cup n=19, 57%) and at threce months post
discharge (bottle n=5, 15%, cup n=13, 30%). Confidencc intervals were not reported. Thc
study was underpowered; a sample size of 48 in cach arm would have been able to detect a
21% increasc in breast feeding from 79% to 100% at discharge home. 134 in cach arm
was needed to confidently determine if the difference found at three months post discharge

was significant.

Schubiger et al. (1997) conducted a randomiscd controlled trial in the term infant
population with the objective of examining thc need for adherence to steps six and nine of
the UNICEF/WHO ‘Baby Friendly Hospital Initiative’ (BFHI). The BFHI consists of 10
steps aimed at providing the best environment for supporting women choosing to breast
feed (WHO/UNICEF 1989). 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 feceding infants’.
Although the results of this study cannot be gencralised to preterm infants’ transition to
breast fceds, it 1s important to consider, as it was the first randomiscd controlled trial to

study the use of artificial teats in breast feeding.

This multicentred trial involving 602 infants was conducted in tcn Swiss maternity units
where it is accepted practice to offer newbom infants fluid supplements (10% Dextrose) by
bottlc after breast feeding and offer dummies to all infants without restriction. Eligibility
criteria included gestation greater than 37 weeks, birth weight 2750g to 4200g, mothers’
mtention to stay in the hospital for five days and the mothers planned to breast {ced for
grcater than or equal to thrcc months. The hospitals that participated also had an
established breast fecding program including early initiation of breast feeding, lactation

consultants, rooming-in and restricted use of formula supplements. The study had 95%
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powecr to detect a 10% difference in breast fecding outcomes at two months of age based
on a two month breast fceding rate of 90%. The outcomes assessed were breast fecding

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

The intervention assessed was termed the UNICEF group. Supplcments were given by cup
or spoon 1f medically indicatcd (infants agitated or screaming after breast feeding, blood
sugar level <2mmol/l, no urinc output over a four hour period). Bottles, teats and dummies
were not allowed. The control group continued their standard practice, supplements were
offered by bottlc after breast fceds and dummies werc offered to all infants. In both
groups, the supplement offercd during the first few days was a 10% dextrin-maltosc
solution. Infant formula was only uscd from day four to five if the infant had lost greater
than 8% of their birth weight and if there was evidence of insufficient lactogenesis.

No details of the randomisation proccss are reported, that is, sequence gencration,
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 reported. 294 infants were randomised to the UNICEF group and

308 to stapdard care.

Of particular intcrest in this study was the high rate of non compliance. In the UNICEF
group 114 (39%) did not comply with the treatment protocol: 28 (9.5%) requested to use 2
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 werc excluded
leaving 180 from the UNICEF group and 291 from the standard group. No significant
differcnccs in breast fecding outcomes at any of the time periods werc reported: (UNICEF
versus standard) day 5: 100% versus 99%; two months 88% versus 88%; four months:
75% versus 71%; six months 57% versus 55%. When the 70 infants in the UNICEF group
who had a dummy were included in the analysis, the breast fceding prevalence showed

little difference: two months, 87.7%; four months, 74%; six months: 58.9%.

This study does not support the theory of nipple confusion in term infants with both
intcrvention and treatment groups having a very high prevalence of breast feeding. It also
highlights difficulties that can be encountercd when trialing a new therapy in an area with
entrenched beliefs and practices. The authors postulated that a possible contributor to the
high drop out ratc 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
expcrimental intervention modelled on the BFHI (Kramer et al. 2001b). The objective of
this study was to assess the cffects of breast feeding promotion on breast feeding duration
and cxclusivity and gastrointestinal and respiratory infection and atopic eczcma among
infants. This cluster randomised controlled trnial conducted in the Republic of Belarus.
Staff in the hospitals randomised to the experimental intervention received training in
BFHI lactation management and policics and procedures werc changed to be consistent
with the BFHI. This would include adherence to Step Ninc: ‘Give no artificial teats or

pacificrs to breast feeding infants’.

Thirty-two hospitals participated, 16 randomised to thc cxperimental 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. Eligibility criteria included the mother’s
stated intention to breast feed, and a term healthy singlcton infant. Breast feeding duration
was asscssed at three, six, nine and twelve months of age. WHO definitions of breast

feeding were uscd.

They estimated that the BFHI intervention would reduce breast feeding discontinuation by
three months from 50% to 35%. A sample sizc of SO0 mothers and infants carolled at each
hospital, and using 15 pairs of study sites (15,000 mother-infant pairs) would provide
greater than 80% power 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
were more likely than control infants to be breast fed to any degree at three months (72.7%
versus 60%; adjusted OR for having been weaned 0.52; 95% CI 0.40 to 0.69), at six
months (49.8% versus 36.2%; OR for having been weaned 0.52; 95% C10.39 to 0.71), at
nine months (36.1% versus 24.4%; OR for having been weaned 0.51; 95% CI10.36 to
0.73), and at 12 months of age (19.7% versus 11.4%; OR for having becen weancd 0.47;
95Y% C10.32 to 0.69). The intervention group were significantly more likely to be
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, modclled on the BFHI, significantly increased the duration and
exclusivity of breast fceding in the first year of life. Thec authors have not stated whether
the usc of artificial teats was standard practice and as such whether it formed part of the

standard care for the control group. They havc stated that the hospital practices in Belarus
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resembled practices of North America and Western Europe 20 to 30 years ago (Kramer ct
al. 2000; Kramer et al. 2001b). Use of formula fecds and dummies werc 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 incrcased breast

feeding prevalence; the cffect of the mdividual components has not been assessed.

Howard et al’s (2003) study has becn described in section 2.9.1. A randomiscd controlled
trial was conducted to evaluate the effccts of dummy use and in-hospital cup fecding and
bottle feceding on breast feeding in term infants. Seven hundred women were randomiscd
to one of four interventions: bottlc/early dummy, bottle/latc dummy, cup/carly dummy,
cup/late dummy. Supplemental fecds 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 fecds were given by cup or bottle. In an
analysis by number of supplementary fecds, when threc or less were given there was no
significant cffect on breast feeding duration, when greater than thrce were given, cup
feeding significantly improved exclusive and full breast fceding duration but not any breast
feeding. Infants of women who delivercd by caesarean section, who were given
supplemental feeds by cup were breast fed for a median of 10 wecks longer than similar
women whose infants had supplemental fceds given by bottle. These infants received

more supplemental feeds than infants bom vaginally.

The authors conclude that in term infants it 1s important to avoid supplementing breast
feeds unless medically indicated. [f supplements are necessary the authors recommend

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

2.11 Breast feeding definitions

Breast fecding definitions for healthy term infants were developed by the Interagency
Group for Action on Breastfeeding in 1988 and published by Labbok and Krasovee (1990).
Standardised breast feeding definitions were necded to enable meaningful comparisons of

breast feeding pattems on infant nutrition, health and maternal fertility.

Their definitions categorise breast feeding into fi1ll, 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 fecding is categorised into:
- high (greater than 80% of feeds arc breast fceds),
- medium (20-80% are breast feeds), and
- low (less than 20% are breast feeds).

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

The Labbok and Krasovec (1990) schema has since been modified to include further sub
categories (Coffin et al. 1997). Full, Partial and Token Breast feeding have been
maintained and an alternate catcgorisation of ‘Full/Nearly Full breast feeding’ and ‘Low
Partial/Token breast fceding’ has been added giving an alternate three categories of:
- FulYNecarly Full breast feeding (includes Exclusive, Almost exclusive and High
Partial breast fecding)
- Medium Partial breast feeding
- Low Partial/Token breast feeding (includes Low partial and token breast
feeding).

Breast fecding has not been specifically defined within the schema (Labbok and Krasovec
1990; Coffin ct al. 1997), 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 fceding 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, pacifier 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 somce contention over the definition of breast fecding. In an editorial discussing
Labbok and Krasovec’s (1990) breast feeding definitions, Armstrong (1991) argues that
the alternate phrase fed exclusively on breust milk’ (p52) should not be incorporated into
exclusive breast fceding 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 matemal 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 catcgories 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)’ (1991 p. 2). They distinguish between feeding directly from
the breast and expressed breast milk from bottles by including a definition of bottle
fecding: ‘any liguid 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 patterns and problems of low birth weight infants the
following definitions of Labbok and Krasovec (1990) were used (Hill et al. 1994; Hill ct al.
1997).

e Exclusive human milk fecding (at breast or expressed breast milk by bottle)

» High partial human milk fecding (greater than 80% human milk)

e Medium partial human miik fecding (80-20% human milk)

e Low partial human milk fecding (less than 20% human mitk)

e Token (minimal, occasional breast milk feeding)

The majority of hospitalised preterm infants receive oral vitamin and mineral supplcments,
I would suggest that Hill’s (1994; 1997) use of the term ‘exclusive human milk’ feeding
equates to I.abbok and Krasovec’s (1990) term “full breast feeding” which allows for the

inclusion of vitamins, minerals etc.

Labbok and Krasovee’s (1990) breast feeding categorics were used for the research
reported in this thesis and information was collected on mothers who chose to cxpress and
bottle feed their infant/s. Breast feeding was defined as the provision of mother’s milk by
direct breast fecding or other feeding device (World Health Organisation 1991; Hill et al.
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1994). Sincc then there has been further discussion in the literature about the suitability of
thesc definitions for the preterm population. In a letter to the cditor, Meier et al. (1997)
cxpress concern that the definitions do not accurately describe the breast feeding situation
for preterm infants. They argue that mothers of preterm infants frequently provide
cxpressed 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. Meler 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 reccived complcmentary or supplementary human milk they

were considercd as partially breast fed.

In vicw of the evidence available at the time this study was designed, Labbok and
Krasovec’s (1990) breast feeding categories werce used and breast feeding was defined as
the provision of mother’s milk by dircct breast feeding or other feeding device (World

Health Organisation 1991; Hill ct al. 1994).

2.12 Conclusion of the literature review

When this research was conceptualiscd and implemented there were no randomised
controlled trials of the use of artificial teats (dummies or boitlc) in cither the preterm or
term infant population. There was strong evidence from obscrvational data to suggest
dummy usc 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. 2001 2; Howard et al. 2003). Rocha ct al. (2002)
showed no diffcrence in breast feeding outcomes in preterm infants when comparing cups
and bottles. Schubiger et al. (1997) and Howard et al. (2003) also showed no diffcrence in
breast feeding outcomes with use of bottles in term infants. There have been no

randomised controlled trials of the usc 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 revicw reported

here, therefore, arc potentially important and timely.

32



Chapter 3. Methods: Randomised controlled trial

3.1 Study design

The study design was a parallel randomised 2 x 2 factorial trial.

3.1.1 Study design rationale

A randomised controlled trial is the optimal rescarch method available to evaluate
questions of treatment effectivencss (Elwood 1998, Clarke ct al. 2003). The random
allocation of participants mcans that cvery participant has the same chance of being
allocated to the control or trecatment group, it also incrcases the likelihood of achieving

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

3.2 Participants

3.2.1 Elgibility Criteria

Infants admitted to Nconatal Intensive (Level IIT) or Special Care (Level 11) nurseries were

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

» gestational age at birth less than 34 weeks

o had not been fed by bottle or cup

s had not used a dummy, or if 2 dummy had been introduced it had becn available to the
baby for less than or cqual to 48 hours

o the mother stated a desire to breast fecd

Twins were eligible for inclusion.

Excluded were infants with major congenital abnormalities that preciuded enteral feeding,

and triplets or higher order births.

3.2.1.1 Eligibility Criteria rationale

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

hospital stay and therefore more exposure to supplementary and complementary 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 commencement of the study, an infant who had any dummy usc was excluded.
However, espccially 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 2 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 Children’s Hospital (WCH), Adelaide, South
Australia and the Merey Hospital for Women (MHW), Melbourne, Victoria. The WCH
has 14 ventilator tertiary care cots, and 35 Special Care (non-ventilated) cots. The tertiary
level nursery deals with approximately 60% to 70% of South Australia's infants needing
that level of care. The WCH nurseries had 1,107 admissions in the year 2000; this includes

term and preterm infants (279 to Neonatal Intensive Care and 828 to Spccial Care).

The MHW has a large tertiary level nursery with 10 ventilator cots, 13 High Dependency
and 30 Special Care. The MHW had 1,073 admissions in the ycar 2000.

Approximately two thirds of infants admitted to the WCH and MHW are transferred to
peripheral Level IT 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 thc WCII, but due to a slower than
anticipated recruiting ratc a second study site was sought at the MHW.

3.3 Interventions

Consenting mothers and their infant/s were randomiscd to one of four groups:
e Cup and No dummy,

o Cup and Dummy,

e Bottle and No dummy
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» Bofttle and Dummy (standard care)

The group to which the mother/infant 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

Altemate soothing methods promoted for those randomised to No Dummy included:

o facilitatiqn of hand to mouth action for the infant, promoting self quicting behaviour

¢ containing, swaddling, rocking, or holding the infant

s use of baby slings

» non nutritive sucking to the breast when the mother can be present

« feeding schedules that allow the infant to be fed earlier 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 fecding
standard (Appendix II: Cup fceding standard). This standard is based on the work of Lang
(1994). The cup used was a medicine cup (60 ml capacity) otherwisc known 1n the
nurseries as a gavage cup. Staff and parents were taught how to cup feed according to the

cup feeding standard.

Cup fecding commenced when the infant was assessed to be mature enough to coordinate a
suck/swallow/breathe rcflex, at the same point as bottle feeding would have been
introduced. Lang (Lang 1994; Lang et al. 1994) has reported that infants can cup fecd at a
much earlier gestational age than bottle feeds, however this did not form part of this

research.

Feeding by cup occirred whenever the mother was unable to be present for a breast feed or
additional milk was required after a breast feed and the attending midwifc 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 tubce feeds and when the infant was restless or distressed.

Bottle feeding commenced when the infant was asscssed to be mature enough to
coordinate a suck/swallow/brecathe 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.

e supporting the mother in expression of breast milk with one to onc education plus
written information.

e providing information to the mother on maintcnance of her milk supply including
frequency of expressing, expressing technique and the use of Maxolon.

e encouraging parental involvement with and participation in the care of their baby. This
includes changing nappies, doing daily washes etc.

= promoting skin-to-skin contact, including nutritive and non nutritive sucking to the
breast.

» 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 considerations

A randomised controlled trial 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 cthics
commiitees of the WCH, MHW, University of Adelaide and the participating Victorian
hospitals.

Ethics approval was not sought from participating peripheral hospitals in South Australia;
the midwifery and medical heads granted permission to continue the study in their
hospitals given that ethics approval had been granted by the WCH and infants had been

transferred {rom this institution.

Women and their infant/s werc entered into the trial if signed, informed consent was given

(Appendix I1I: Consent form). Sec section 3.9.3 for details of recruiting process.

3.5 Preparation and ongoing support

3.5.1 Staff education

Cup feeding had not becn practiced at the WCH. In-service sessions were conducted and
one-to-onc support was provided where needed, before commencing the trial and
continued during the trial. Written instructions and supporting literature were readily

available. Ongoing support was available from the researcher.

Cup feeding had been practiced at the MHW for approximately three years before its
participation in the trial. The research assistant at the MHW was a lactation consultant and

provided in-service education plus one on one support to the staff.

Written instructions and supporting litcrature were available to all participating peripheral
hospitals. An in-service education session and tclephonc support were given to the city
hospitals participating in the Adclaide arca. 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

newslctter to both participating centres.

3.6 Oufcomes

3.6.1 Primary outcomes

e Proportion of infants fully breast feeding on discharge home

e Proportion of infants with any breast feeding (fully and partially) on discharge home

3.6.2 Secondary outcomes

e Proportion of infants breast fceding at three and six months post discharge.
e  Number of days to all sucking feeds

s Duration of hospitalisation

»  Weight gain

s Feelings about participation in the trial

3.7 Data collection

3.7.1 Baseline demographic and clinical characteristics

A questionnairc was given to mothers on entry to the trial to detcrmine baseline
demographic information (Appendix 1V: Matcmal questionnaire). Maternal and neonatal
data werc also collected from casc 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
pressure (CPAP) days (Appendix V: Discharge data sheet (discharge homc/iransfer 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 Zealand Neonata!

Ncetwork (Australian & New Zealand Neonatal Network 1996).

38



3.7.2 Primary outcomes

Labbok and Krasovee (1990) breast feeding definitions were used for the primary
outcomes:
e Full breast feeding (vitamins, mincrals, water, juice or ritualistic feeds are given
infrequently in addition to breast feeds)
» Partial breast feeding: High partia) (greater than 80% of feeds arc breast feeds)
Medium partial (20-80% are breast feeds)
Low partial (less than 20% are breast feeds)

» Token breast fceding (minimal, occasional breast fceds).

The prevalence of partial breast feeding was estimated from the fluid balance chart as
follows:

o High partial — nine of the last ten feeds were breast feeds

e Medium partial — two to eight of the last ten feeds were breast feeds

» 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 Organisation 1991; Hill ct al. 1994). This
definition of brcast feeding thercfore included women who chose to express and bottle or

cup feed.

For comparison purposes the three partial feeding and token categories were collapsed into
onc category called ‘partial breast fecding’, leaving thrce comparative groups:

1) Full breast feeding

2) Partial breast feeding

3) Not breast feeding

Note was taken of women who chosc to express and bottle feed their infant/s. For infants
discharged home from the WCH or MHW, data were collected from the case notes on
discharge from the hospital. For infants who werc discharged home from peripheral
hospitals, data were obtained either via tclephone to the hospital staff, completion of a

form by peripheral hospital staff or the researcher acccssing case notes.
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3.7.3 Secondary outcomes

The time period thrce and six months post discharge was selccted rather than threc 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. Somc 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 homc at the term

equivalent post menstrual age of 38 weeks would be 3% months of age.

A questionnaire was sent to mothers at thrce and six months post discharge to assess their
breast feeding status and feelings about participating in the trial. The threc month
questionnaires for cach study group were similar differing only for specific questions
relating to particular study allocation (question 16) (Appendix V1: Three month
questionnaire (form 2A, 2B, 2C, 2D)). The six month questionnaire differed depending on
breast feeding status at three months. If a woman was not breast feeding at threc months a
shortened questionnaire was used (Appendix VII: Six month questionnairc (form 3A,
3B)). Women were asked to indicate the type of milk or combination of milk their infant/s
reccived 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 indicatc the
proportion of each as follows: more than half milk feeds are breast milk the rest are
formula; about half milk fceds 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/MHW plus the peripheral hospital. The number of
days to reach full oral feeds was calculated as days from birth to final gavage tube fecd.
Weight gain was calculated in grams per kilogram per day as follows:

Grans per kilogram per duy = grams per day/average weight

where Grams per day = (discharge 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 questionnaire
reasons for stopping were 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 terra infants (Hill et al. 1994; Stamp and Crowther 1995) and

from clinical expericnce.
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3.7.4 Questionnaire administration and follow up

The questionnaires were pilot-tested on the first ten women in the study and required some

minor grammatical changes.

The demographic questionnaire was given to mothers on cntry to the trial, generally while
still an in-patient. The threc and six month post discharge questionnaircs werc 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 Sample size

The sample sizc was calculated on the expected nuimber of infants less than 34 wecks
gestation that could be recruited over a two year period from the WCH. Allowing for a
20% non recruitment rate, and including infants transferred to peripheral hospitals, this
number was 310. With P<0.05 and 80% power a sample sizc of 310 would detect a 16.5%
increase 1n the rate of those fully breast feeding compared to partially and not breast
feeding at discharge, (from 45% to 61.5%) between dummy use and no dummy usc
(irrespective of cup or bottle use) and between cup and bottle (irrespective of dummy use).
The sample size available for the combined cffect of cup + dummy and bottle £ dummy
limits the ability of this study to detect smaller, clinically significant rates of change in
breast feeding.

The baselinc fully breast fceding rate of 45% was bascd on the number of infants
discharged home fully breast feeding {from thc WCH averaged over the preceding five

years prior to the commencement of the study.

3.9 Randomisation

3.9.1 Sequence generation

The randomisation schedule was developed using a random number table to select
balanced blocks of varying size with stratification for gestation lcss than 28 weeks and 28
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 scquentially numbered, opaque, sealed envclopes and

administered away from the wards involved in the study.

3.9.3 Implementation

An independent researcher developed the randomisation schedule and secured the

assignments in opaque envclopes.

Eligible women were invited to participate in the study by the researcher at the WCH or
research assistant at the MHW. Women were approached as soon as possiblc after the
birth of their baby depending on the clinical status of their baby. Attending nurses or
midwives were consulted as to the appropriate ttming of the approach. A study
information sheet was given to potential participants and they werc counsclled about the
study (Appendix VIII: Parent information sheet). At times the attending midwife or nursc
approached and enrolled eligible participants. Women werc entercd into the trial if signed,

informed conscut was given.

Twenty four hour treatment allocation was available by tclephoning an independent ward
within the hospital (Rosc 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 blindcd to treatment allocation. The rescarcher undertook data entry and

analysis.

3.11 Analysis and Statistical methods

Data wcre entered into Microsoft Access 97 by the study investigator. Data were analysed

using Stata (Release 7) (StataCorp 2001) and undertaken by the study investigator.
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All analyses were performed on an intention to treat basis. Initial analysis examined the
baseline characteristics of the randomised infants. Outcome analysis primarily uscd
logistic models to estimatc odds ratios and 95% confidence intervals. The dependence due

to inclusion of twins was accounted for by using robust variance estimates.

Adjustment to the model was specificd a priori and was made where there was a greater
than or equal to 10% diffcrence in the distribution of a variable between the groups and for
known confounding. Previous research has indicated that maternal education, prior breast
fceding experience and gestational age influence breast feeding performance and duration
(Kaufman and Hall 1989; Yip et al. 1996; Boo and Goh 1999; Nyqvist and Ewald 1999;
Killersreiter ct al. 2001; Furman et al. 2002).

3.11.1 Primary outcomes

The two principal hypotheses werc tested using a logistic model with indicator variables
for Cup/Bottle and Dummy/No Dumimy, and also an interaction term. The interaction was
not significant or important to the model permitting a reduced model to be used. This
reduccd model is used to test for the marginal differences beiwcen Cup and Bottle and
between Dummy and No Dummy use on the primary outcomes. Each of the hypotheses

was tested at the 0.05 level.

3.11.2 Secondary outcomes

The proportion of infants breast fceding at three and six months post discharge was tested
using a logistic model as explained for the primary outcomes. Survival analysis was used
to asscss the difference between the groups in the number of days to reach all sucking
feeds and duration of hospitalisation. The effcct was expressed as a relative hazard and 95
per cent confidence interval; the estimate of the relative hazard was derived by Cox
proportional-hazards regression. The dependence due to inclusion of twins was accounted
for by using robust variance estimates. Adjustment to thc modcl was specified a prion and
was made where therc was a greater than or equal to 10% difference in the distribution of a
variable between the groups and for gestational age at birth which directly influcnces 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 sccondary outcomes were undertaken by recruiting hospital
to explore possible heterogeneity across recruiting sites. The primary outcomes were
tested using a logistic model with indicator vanables for recruiting hospital and Cup/Bottle
or Dummy/No Durmmy and also an interaction term. The a priori hypotheses did not entail
a rceruiting centre specific effect and the study is underpowered to detect such an effect.

The main results, therefore, are based on the overall data.



Chapter 4. Participant flow and baseline data

4.1 Recruitment period

Recruiting took place at the WCH from April 1996 to December 1998. The recruitment

rate at the WCH was not as high as anticipated with approximately 50% of those eligible

not willing to participate. Other collaborators were sought; participants from the MHW

were recruited from May 1998 to November 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 and 211 from the MHW.

Figure 4.1 Participant flow
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Non compliark (=54 infants)
Bottls & dumvmy inroduced (r=25)
Bodle introduced, dummy not (n=28)
Dummy irtoduced, bodfle nat (r=1)

1

Non comphart (=35 infants)
Bate introduced, dummy not (m=2)
Botlle introduced (n=30)
Dumemy & botte ot introduced (rv=3)

Non complant {1=22 infants)
Oummy introduced {r=21)
Cup introduced {r=1)

[T‘Iun compliant (=141 infants)

Botfke infroduced (=85

Durmy introduced (n=47)
Cup introducad {n=1)

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 (n=45, 27%). In contrast
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14% (n=23) chose not to participate becausc they did not want their baby to have a
dummy. For 22% (n=36) of thc 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
choosc the group to which their baby would be allocated.

Table 4.1 Reasons for not participating in the study

Reasons for non participation (n=164)* No (%)
Dummy.:
Staff advised to have a dummy 2(1)
Did not want baby to have dummy 23 (14)
Wanted baby to have a dummy 45 (27)
Bottle:
Wants baby to have a bottle (promote sucking) 16 (10)
Does not want baby to have 2 bottle 9(6)
Wants to express & bottle feed 2 (m
Disagrees with cup 74
Other:
Will only be expressing while baby sick 6(4)
Time - “too much going on” 3(2
Doesn't appeal 36 (22
Previous premature infant 9 (6)
In another trial 3(2
From country 2(1
Baby been through enough 6 (47)
Baby’s father not interested 2 (12)
Wants baby to be ablc to have what s/he needs 12(7)
i.e. bottle or cup, dummy or not.
Wanted to be able to choose group allocation 5(3)
No reason given 8(5)

* Could give more than ore reason

4 2.2 Withdrawals

Four infants werc withdrawn from the trial at the mothers’ request. Two withdrew from
the study immediatcly on finding out their trcatment allocation. One assigned to Cup/No
Dummy dccided 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/No Dummy and she wanted her baby o have a dummy. One assigned to Bottle/No
Dummy withdrew two days after trial entry because she was in another trial that also
required completion of forms and she stated that shc wanted to enjoy her baby and not

worry about rcturning forms. The fourth mother was randomised to Bottle/Dummy, she
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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.

Ontcomes for those who withdrew were not known, as permission was no longer granted

to acccess 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 introduccd. Five (3%) of the
151 infants randomised to receive a dummy did not have one and one of the 152 (0.7%)

infants randomised to receive a bottle had a cup introduced.

Compliance differcd between the recruiting hospitals with the WCH having a higher rate
of non compliance (Table 4.2 and Tablc 4.3)

Table 4.2 Bottle introduced, by recruiting hospital*

Non compliance WCH | MHW Total
n=55 n=96 n=151
n(%) | n(%) | n(%)

Bottle introdnced 36 (66) | 49(51) | 85 (56)

*Excludes infants who dicd or withdrawn from study

Table 4.3 Dummy introduced, by recruiting hospital*®

Non compliance WCH MHW Total
n=51 n=101 n=152
n (%) n (%) n (%)

Dummy introduced 29 (57) | 18(18) | 47(31) |

*Excludes infants who died or withdrawn from 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 threc 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.
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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 74% (n=63) of the 85 infants
randomised to cup fceds and who had a bottle introduced and for 55% (n=26) of the 47
infants randomised to No Dummy who had a dummy introduced (Table 4.4). Parents
requested a bottle to be introduced in 65% of cases while it was staff initiated in 29% 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 transferrcd to a hospital where cup

feeding was standard practice.

Table 4.4 Non compliance - reasons from hospital data.

Bottle Introduced (n=63)* n (%)
Error/overlooked 203)
Baby unsatisfied with cup feeds/wouldn’t settle 6 (10)
Parents requested 41 (65)
Staff initiated 18 (29)
Suppressed 0 (14)
To teach to suck 8 (13
Other 3(5)

Dummy introduced (n=26)*_

Will not settle 13 (50)
Insufficient staff time for alternate settling 1 (4)
Parents requested 14 (54)
Unknown 4 (15)

* Could give more than one reason

The mothers’ responses at threc months post discharge are outlined in Table 4.5. Reasons
for introducing a bottle werc available for 91% (n=77) of the 85 infants randomised to cup
fceds and who had a bottle introduced and for 81% (n=38) of the 47 infants randomised to
No Dummy who had a dummy introduccd (Table 4.4).

44% (n=34) indicated that the decision to introduce 2 bottlc was theirs with 33% (n=25)
being advised by the nurse or midwife (some responded yes to both of these statements).
26% (n=20) had problems with cup feeding, this included the baby not being able to do 1t,
spilling a lot, not satisfied with cup feeds or took too Jong to feed. Ten (13%) of the
respondents did not like cup fecds and changed because of this. Nine (12%) of the

respondents wrotc that the staff refused to cup fecd their infant.
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A dummy was introduced mainly because the baby was unscttled without a dummy (n=14,

37%) and to tcach the baby to suck (n=11, 29%).

Table 4.5 Non compliance - reasons from three month post discharge questionnaire.

Bottle introduced (n=77)* n (%)
Nurse or Midwife advised 25(33)
Doctor advised 4(5)
My decision 34 (44)
Influenced by partner I(n
Influenced by family 0
Problems with cup feeding (not satisfied, spilling, 20 (26)
took to Jong, did not feed)

Mother didn’t like cup feeds 10 (13)

_Suppressed 10 (13)
Staff refused 9(12)
To be discharged home 4 (5)
Other 10 (13)

Dummy introduced (n=38)

Nurse or Midwife adviscd 6 (16)
Doctor advised 0
My decision 14 (37)
Influenced by pariner 0
Influenced by family 0
Unsettled without a dummy 14 (37

Teach my baby 10 suck 11 (29)
Staff introduced the dummy 5(13)
Other S(13)

¥ Could give more than one reason

4.2.3.1 Complfance characteristics

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.
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Table 4.6 Characteristics of those who did and did not comply with No Dummy allocation.

I"Characteristic (Total number ! Continued with | Dummy introduced
respondents) No Dummy (n=47 infants,
(n=10S infants, 39 mothers)
93 mothers)
n (%) (n%
*Matcmal age (n=92/39) 30.5+5 (18-42 30.5z6 (19-42)
<25 years 11 (12) 6 (15)
25 — 34 years 57 (62) 23 (59
>35 years 24 (26) 10 (26)
Twins (n=105/47) 25 (24) 17 (36)
Parity (n=93/38)
| Primiparous 34 (37) 17 (43)
Multiparous 59 (63) 21 (595)
J.ives with another adult (n=92/37) 90 (98) 35 (93%)
Education (n=91/38)
Incomplete HS 25 (28) 16 (42
Complete IS 30 (33) 13 (34)
Tertiary 36 (40) 9 (24)
Maiu income source (1=92/37)
Part time work 6(7) 0
Full time work 79 (86) 24 (65)
Benefits 7(8) 13 (35)
Breast fed before (n=92/37) 42 (46) 19 (51
Never 50 (54) 18 (49)
< 6 weeks 6 (76) 8 (22
>6 weeks to < 3 months 4(4) 6 (16)
>3 months to < 6 months 10 (11) 0
> 6 months 22 (24) 5014
Hospital (n=105/47)
WCH 22 (21) 29 (62
[ MIIW 83 (79 18 (38)
Gestation at birth (n=66/85) '
<28 weeks 11 (11) 23 (49)
28 - <34 weeks 54 (90) 24 (5))

*Mcan=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
were more likely to be singleton, 28 wecks gestation or more at birth and to have been

recruited from the MHW.

Bottle introduced
Of the 153 infants randomiscd to Cup feeds, 66 (44%) continued with 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 Continued with Cup | Bottle introduced
respondents) (n=66 infants, (n=85 infants,
64 mothers) 70 mothers) |
n (%) (n %)
*Maternal age (n=64/70) 29.4%6 (16-42) 3026 (18-40)
<25 years 11 (17 13 (19)
25 — 34 years 40 (63) 40 (57)
235 years 13 (20) 17 (24)
Twins {(n=66/85) 4 (6 30 (35)
Parity (n=64/70)
| Primiparous 40 (63) 29 (41)
Multiparous 24 (38) 41 (59)
Lives with another adult (n=64/67) _ 61 (95) 62 (93)
Bducation (n=04/66)
Incomplete HS 15 (23) 27 (41)
Complete HS 19 (30) 23 (39)
Tertiary 30 (47) 16 (24)
Main income source (n=64/67) i
Part time work 2(3) 2(3)
Full time work 52 (81 49 (73)
[ Bencfits ] 10 (1 16 (24
Breast fed before (0=64/67) 21 (33) 29 (43
Never 43 (67) 38 (57
< 6 weeks 4(6) 6 (9)
>6 weeks 1o < 3 months 0 7(11)
>3 months to < 6 months 2(3) 6(9)
> 6 months 15 (23 10 (15)
Hospital (n=66/85)
WCH 19 (29) 36 (42
MITW 47 (71) 49 (58
Gestation at birth (n=66/85)
<28 weeks 7 (11) 30 (3’§ﬁ
28 - <34 weeks 59 (89) 55 (69)

*MurantSD (Range)

Women who complied with the cup fecding intervention were more likely to be
primiparous, tertiary educated with the main source of household income from full time
work. Infants were more likely to have been singleton, 28 weeks gestation or more at

birth, and to have heen recruited from thc MHW.

4.3 Baseline demographic and clinical characteristics

Comparisons of trial entry characteristics were undertaken to identify any imbalances at
randomisation. The baseline demographic and clinical characteristics includes all infants
and their mothers who were entered into the trial and randomiscd (Infants n=319, Mothers

n=278)
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431 Maternal characteristics

Table 4.8 shows that the maternal characteristics of the four groups were generally

comparable after randomisation. Somec baseline differences occurred between the groups;
the Cup/Dummy group had the highest proportion of primiparous women and Bottle/No
Dummy the lowest. The Cup/No Dummy group also had the highest proportion of women

with a tertiary level of education.

Table 4.8 Maternal characteristics on trial entry

Characteristic (Total No. Cup/ Cup/ Bottle/ Bottie/
respondents in each group). No Dummy Dummy No Dummy Dummy
(n=75) (n=66) (n=64) (n=73)
n (%) v (%) n (%) n (%)
Parity (n=75/66/62/73)
Drimiparous | 34 (45) 40 (61) 22 (35) 36 (49
Multiparous 41 (55) 26 (39) 40 (65) 37 (51)
*Maternal age, years (n=75/66/62/73) 31454 28+6.0 30+5.5 29+5.9
(18-42 (16-41) (19-42) (15-39)
[ <35 years 8(11) 18 (27) 10 (16) 18 (25)
25-34 years 47 (63) 36 (55) 36 (58) 43 (56) |
>335 years 20 (27) 12 (18) 16 (26) 14 (19)
Lives with another adult 70 (97) 58 (91) 60 (95) 60 (91)
(n=72/64/63/66)
Education (n=72/63/62/67)
Incomplete High School 21 (29) 22 (35) 21 (34) 29 (43) |
L Complete High School 19 (26) 24 (38) 26 (42) 17 (25)
| _Tertiary ) 32 () 17 (27) 15 (24) 21 (3D
Main income source (n=72/63/62/67) |
Part time work 3(4) 1(2) 3(5) 1(2)
Full time work 58 (81) 46 (72) 48 (76) 50 (77) |
Benefits 11 (15) 17 27) 12 (19) 14 (22)

*Mean:SD (Ranipe)

4.3.2 Breast feeding experience

Table 4.9 summarises the women’s breast feeding intention and experience. A small

number of women had not intended breast feeding their baby if they had delivered at term

(n=13, 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/No Dummy group had planned to breast
feed for Jonger than six months, and the Cup/Dummy group had the greatest proportion of

women with no previous breast feeding experience.



Table 4.9 Breast feeding experience on trial entry

Breast feeding (Total No. 1 Cup/Ne Cup/ Bottle/ Bottle/
respondents in each group). Dummy Dummy No Dummy Dummy
(n=75) (n=66) (64) @=13)
o n (%) n (%) n (%) n (%)
During pregnancy had planned to 70 (97) 60 (94) 59 (94) 65 (96)
breast feed (11=72/64/63/68)
Length of time planned to breast
_fecd (n=70/61/59/65)
< 6 weeks (D) 0(0) 1(2) 3(5)
>6 weeks to < 3 months 2(3) 2(3) 305 4 (0)
J >3 months to < 6 months 9 (13) 15 (25) 16 27) 13 (20)
| > 6 months 42 (60) 31 (51 30 (51) 35 (52) |
Don’t know 16 (23) 13 (21) 9 (15) 10 (15) |
Breast fed before ~
(n=72/64/63/68)
Yes 32 (44) 20 (31) 31 (49) 23 (3@
No 40 (36) 44 (69) 32 (51) 43 (63)
Length of time breast fed before ' '
| (n=72/64/63/68)
Never 40 (56) 44 (69) 32 (51) 43 (63)
< 6 weeks 5(7) 6 (9) 9(14) 6(9)
| >6 weeks to < 3 months 6(8) 23) 5 (8) 6(9)
>3 months to < 6 months 5(7) | 3(5) 5(8) 7 (10)
> 6 months 16 (22) 9 (14) 12 (19) 6 (9

4.3.3 Neonatal characteristics at birth

Two infants were part of triplets, the first triplet dicd at birth and these infants were

therefore treated as twins. Table 4.10 shows the characteristics of the groups at birth. The

Cup/Dummy group had the smallest proportion of twins. Infants in the Bottle/No Dummy

group were on average approximately 150 grams heavier than infants in the other groups.

53



Table 4.10 Birth characteristics on trial entry

Characteristic (Total No. Cup/ Cup/ Bottle/ Bottle/
respondents in each group). No Dummy Dummy No Dummy Dummy
(n=89) (n=72) (n=73) (n=85)
n (%) n (%) n (%) n (%)
Hospital recruited to
(n=89/72/73/85)
WCH 31 (35) 27 (38) 24 (33) 26 (31)
MHW 58 (65) 45 (63) 49 (67) 59 (69)
Twins 28 (31) 12 (17) 18 (25) 24 (28)
Method of delivery
(n=89/72/72/84):
Vaginal 29 (33) 26 (36) 24 (33) 23 (27)
Instrument 10 (11) 1(1) 5(7) 7(8)
Caesarean, no labour 7 (8) 9 (13) 10 (14) 14 (17)
Caesarean with labour 43 (48) 36 (50) 33 (46) 40 (48)
*Birth weight, grams 13254453 1344+488 15081463 13824469
(n=89/72/72/85) (552 t0 2520) | (609 10 2560) | (720 to 2530) | (500 to 2580)
Gestational age at birth, 29.2+2.7 29.542.7 30.312.6 29.612.6
weeks: (n=89/72/73/85) (24 to 33) (23 t0 33) (25 to 33) (24 to 33)
<28 weeks 25 (28) 17 (24) 14 (19) 20 (24)
28 to < 34 weeks 64 (72) 55 (76) 59 (81) 65 (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
WCH and MHW as shown 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 program,

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 at that hospital.

Table 4.11 Separation details*

Separation from Cup/ Cup/ Bottle/ Bottle/
WCH/MHW: No Dummy Dummy No Dummy Dummy
(n=87) (n=72) (n=72) (n=84)

n (%) n (%) n (%) n (%)
Discharged directly home 35 (40) 27 (38) 23 (32) 32 (38)
Transferred to peripheral 47 (54) 42 (58) 48 (67) 50 (60)
hospital
Died at WCH/MHW 5(6) 3(49) 1(1) 2(2)
Died at peripheral hospital 0 0 1 0

*excludes those who withdrew from the study
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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 4.12 by need for intermittent positive pressure ventilation (IPPV) and continuous
positive airway pressure (CPAP). A similar proportion of infants from all groups required
home oxygen therapy. Thc predominant respiratory diagnosis in all groups was Hyaline

Membrane Disease (HMD).

Table 4.12 Clinical characteristics*

[ Characteristic (Total Ne. Cup/ Cup/ Bottle/ Bottle/
respondents in each group). | No Dummy Dummy—ﬂ No Dummy Dummy
(n=89) (n=72) (n=73) (n=85)
n {%) u (%) 1 (%) n (%)_i
Respiratory suppost
Oxygen use > | day 73 (84) 57 (80) 51 (7Y) 68 (80)
(n=87/71/72/85)
IPPV (u=87/72/72/85) 62 (71) 48 (67) 40 (56) 57 (67) |
tDays IPPV 5(2,19) 6(3,22) 3(2,19) 5(2,19) |
n=62/48/40/57)
CPAP (n=87/72/72/85) 50 (57) 44 (61) 34 (47) 48 (56)
| tDays CPAP 6 (2, 16) 5(2,13) 3(1,.1D) 402,11 ]
Home oxygen 11(12) 8 (11) 4(5) 8(9) |
(m=89/72/73/85)
Main respiratory diagnosis
(n=87/72/72/85)
" HMD 60 (69) 48 (67) 40 (56) 56 (66)
| Nommal 11 (13) 11(15) 15 (21) 14 (16)
Non specific 11 (13 13 (18) 11 (15) 12 (14)
PPN (D | 0 0 0
Unknown . 1(1) 0 0 0
Apnoea 3(4 0 4 (6) 34
Other 0] 0 203) 0
Central Nervous System _l
PV/IVH, any grade 16 (18) 8 (1) 5(7) 12 (14) |
(n=89/72/72/85)
PVLE (n=89/72/72/85) 4 {(4) 2(3) (| 1(D
[Necrotising enterocolitis (1) 3(4) 1(1) 4 (5)
(n=89/72/72/85) _[

*Please refer 1o Abbrevialions and Glossary.
*Median (25", 75" 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
occurred in only a small proportion of the study participants and was equally distributed
among the groups: Cup/No Dummy 12 of 89 (14%); Cup/Dummy 10 of 72 (14%),
Bottle/No Dummy 10 of 73 (14%) and Bottle/Dummy 12 of 85 (14%).



4.3.7 Suppressed expressing before oral feeds began

Equal numbers of infants across the four groups had not commenced oral feedings when
thetr mother stopped expressing: Cup/No Dummy 9 of 82 (11%); Cup/Dummy & of 69
(12%), Bottle/No Dummy 7 of 70 (10%) and Bottle/Dummy 11 of 82 (13%). These data

exclude those infants who were withdrawn from the study and those who dicd.

4.3.8 Standard and other care

Skin-to-skin contact is standard care in both recruiting hospitais and has been shown to
improve breast fecding outcomes (Whitclaw ct al. 1988). This occurred equally among the
groups (Table 4.13). The use of nipple shiclds and Maxolon was also evenly distributed in
the groups (Table 4.13). These data werc collccted at the three month questionnaire and

exclude those who dicd or were withdrawn from the study

Table 4.13 Standard and other care

I Characteristic (Total No. Cup/ | Cup/ —I Bottle/ Bottle/
respondents in cach group). | No Dummy Dummy No Dummy Dummy
(n=82) (n=69) (n=70) (n=82)
_ |
L 1 (%) n (%) n (%) | n (%)
Skin-to-skin contact
63/58/51/55) ]
Yes 50 (79) 44 (76) 35 (69) 47 (86)
No 13 (21) 13 (22) 15 (29) 8 (15
Unsure 0| 1(2) 1(2) 0
Maxolon (64/59/52/56) “
Yes 21 (33) 23 (39) 16 (31 17 (30
No _ 43 (67) 36 (6)) 36 (69) Eﬂiﬁ
Nipple shield (74/64/59/65) ]
Ves — 18 (29) 37 (34) 19032 | _17(26)
No 56 (76) 42 (66) 40 (68) 48 (74)

4.4 Number analysed

An intention to treat analysis was performed for the primary and sccondary 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 acecss 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). Thrce of the
infants who dicd were twins; their surviving twin was recoded for the purposcs of analysis

of the primary and secondary endpoints to singleton.

56



All of the infants randomised, for whom data werc available, were included in the survival

analysis.

The response rate for each of the questionnaires is shown in Figure 4.2.

Figure 4.2 Response rate

Included in analysis ‘

303 infants
265 mothers
!
: | ] . 1 ~
Cup and No Dummy Cup and Dummy 1 Bcttie and No Dummy But'e and Dummy ] Response rate
82 infants 86 infants 70 in‘ants B2 infants , Total
70 methers 64 mothers 61 mothers 70 mothers ]
— ! 1 [—
| I R L
69 mothers {32%) £2 mothers (97%) 60 mothers (38%) 85 mothars (33%) Matemal quesfionnaire
! 256 mothers {37%)
_ ] ] L
o 1 ]
77 infants (34%) 84 infanls (S3%) 59infants (Bd%) 85 infanis (79%) 3 month post discharge

265 infants (88%) |

[

|

_

-

73 infants (89%)

61 infants (8B%)

L

—

55 infants (79%}

83 infants (77%)

1

En_onth post discharge
252 Infants (83%)

The number of participants in cach group included in each of the primary and secondary

analyses is shown in Figure 4.3 and Figure 4.4.

57



Figure 4.3 Number analysed for each study endpoint (excluding survival analysis)
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Figure 4.4 Number analysed in the survival analysis
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4.5 Characteristics of infants excluded post-randomisation

The baseline demographic and clinical characteristics of the sixteen post randomisation
exclusions for the primary and secondary analyses (cxcluding survival analysis for
secondary endpoints Days to all sucking feeds and length of hospital stay) arc shown in

Appendix X: Post-randomisation exclusion charactenstics. The infants cxcluded post-

randomisation made up 5% of the infants randomised to the study and did not differ in any

major way from those that remained 1n the study.
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Chapter 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 differcnt
breast fceding success rate from preterm infants who do not have dummy sucking
opportunities

2. ‘That a strategy of breast and cup fecding 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 Results

Tablc 5.1 shows the breakdown of breast feeding according to Labbok and Krasovec’s
breast feeding definitions (1990).

Table 5.1 Breast feeding status on discharge home*

Breast feeding status Cup/ Cup/ Bottle/ Bottle/ All groups
No Dummy Dummy No Dummy Dummy combined
(n=82) (n=69) (n=70) (n=82) (1=303)
n (%) n (%) 1 (%) n (%) n (%)
Fully 48 (59) 44 (64) 3] (44) 41 (50) 164 (54)
High partial (>80%) 5 (6) 2(3) 9 (13) 4(5) 20(7)
Medium partial 4 (5) 6(9) 5(7) 9(11) 24 (8)
(20% - 80%)

Low partial (<20%) 1(1) 0 0 1(D) 2(1)
Token 2(2) 0 2(3) 1{l) 502
Nil 22 (27) 17 (25) 23 (33) 26 (32) 88 (29)

*Proportions may not sum to 100% due to rounding.

To make comparisons between fully and partially breast feeding the categories of high
partial, medium partial, low partial and token were collapsed into the one category of
‘partially’ breast feeding (I1ill 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
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breast feeding. Altogether, 71% of infants werce discharged home breast feeding (fully or
partially).

Table 5.2 Breast feeding status on discharge home (any, fully, partially, not).

Breast feeding Cup/ Cup/ Bottle/ Bottle/ All groups
status No Dummy | Dummy No Dummy | Dummy | Combined
(n=82) (n=69) n=70) (n=82) (u=303)
I n(%) 1 (%) n (%) n (%) o (%)
| Any breast feeding | 60 (73) 52 (75) 47 (67) 56 (68) 215 (71)
Fully 48 (39) | 44(69) | 31(49) 41 (50) 164 (53)
_ Partially 12 (13) 8(12) 16 (23) 15 (18) 32(17)
Not breast feeding | 22 (27) 17 (25) 23 (33) 26 (32) 88 (29)

For the analyses those fully breast feeding were compared to a combined group of thosc
partially and not breast fceding. The prevalence of any breast feeding (fully and partially
combined) were compared to not breast feeding. The dependence due to inclusion of twins

was accounted for by using robust variancc estimates, clustering on the mother.

5.2.1 Expressed breast milk by bottle

Six women (2%) with seven infants (2%) on discharge home had chosen to fced their
infants expressed breast milk by bottle. Onc infant was randomised to Cup/No Dummy,

two to Cup/Dummy, twins to Bottle/No Dummy and two infants to Bottle/Dummy.

5.2.2 Tests for interaction effect of cup and not using a dummy

To determine if therc was an interaction effect between cup use and not using a dummy a
logistic regression was performed. The first analysis was donc using ‘fully’ breast feeding
versus ‘partially” and ‘not’ breast feeding on discharge home as the outcome variable. The
independent variables werc the Cup groups (irrespective of dummy use) and No Dummy
groups (1rrespective of cup or bottle) with a multiplicative interaction term for Cup and No
Dummy. The interaction was neither clinically important nor statistically significant: OR
1.01, 95% CI 0.36 to 2.79, P=0.99. It does not mattcr, therefore, whether a cup or bottle is
uscd in terms of the effect not using a dummy has on the odds of an infant discharged

home fully breast fceding.

In the second analysis any breast feeding versus not breast feceding was used as the
outcome variable. The interaction was again neither important nor significant: OR 0.94,

95% C10.31 to 2.86, P=0.91.
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Bascd 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 charactcristics, breast fceding experience, birth and neonatal clinical
characteristics were evenly distributed between the No Dummy and Dummy groups. A
difference greater than or equal to 10% in the distnbution between the groups occurred for:
» Parity, where the No Dummy group had fewer primiparous women (No Dummy
n=51, 39%; Dummy n=74, 55%)
e Previous breast feeding expericnce, where more women in the No Dummy group

had breast fcd before (No Dummy n=61, 47%, Dummy n=42, 33%).

5.2.4 Baseline demographic and clinical characteristics Cup versus Boftle groups

The matema) charactcristics, breast feeding experience, birth and neonatal clinical
characteristics were also evenly distributed between the Cup and Bottle groups. A
difference greatcr than or equal to 10% in the distribution between the groups occurred for
parity, where the Cup group had more primiparous women (Cup n=69, 52%; 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 fecding on discharge home according to

dummy usc.

Table 5.3 Breast feeding prevalence by dummy use

Breast feeding No Dummy Dummy
status n=1352) n=151)
| n (%) 1 (%)
Any breast feeding | 107 (70) 108 (72)
[ Fully 79 (52) 85 (56)
Partially 28 (18) 23 (15)
Not breast fecding | 45 (30) 43 (29)

Not using a dummy had no significant cffect on thc proportion of infants fully breast

feeding (Table 5.4) or any breast fccding (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 rcach statistical

significance.

Table 5.4 Summary results No Dummy versus Dummy — ‘fully” breast feeding

mimary endpoint 1

No Dummy Dummy
(n=152) (n=151)

n (%) n (%) OR (95% CI) P Vailue
Fully breast feeding 79 (52) 85(56) | 0.84 (0.51 to 1.39) 0.50 ]
Partially and Not 73 (48) 56 (44)

breast feeding

Table 5.5 Summary results No Dummy versus Dumnmy — ‘Any’ breast feeding

| Primary endpoint 2

| NoDummy | Dummy

Groups Groups

(n=152) (n=151)

n (%) n (%) OR (95% CT) P Value |
‘Any’ breast feeding 107(70) | 108 (72) | 0.95(0.55 to 1.65 0.85

Not breast feeding

45(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 10% or greater diffcrence in the distribution between the No Dummy or

Dummy groups (parity and previous breast fecding cxperience) or where the indicator

variables were identified a priori as predictors for breast fecding success in preterm infants

(breast fed beforc, education and gestational age at birth). If the indicator variable changed

the odds ratio by 10% or more it was retained in thc 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 fully breast feeding, No Dummy versus Dummy

Tn 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.
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Table 5.6 Effect of confounding No Dummy versus Dummy, fully breast feeding

Indicator variable Adjusted | Percentage
OR change
Primipanty 0.87 4
Breast fed before 0.82 2
Education 0.78 7
Geestational age <28 weeks 0.84 0

None of the potential confounders met the initial criteria for a 10% change in the
unadjusted odds ratio therefore the unadjusted odds ratio was rctained (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 percentage change 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 | Percentage
OR chanpe
Recruiting hospital 0.94 I
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 10% change in the odds ratio and the adjusted odds ratio

was retained (adjusted OR 0.83, 95% CI 0.45 to 1.50, P=0.53).

5.2.7 Breast feeding on discharge home by recruiting hospital 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%
C10.59 to 3.19), and an mmverse association for infants recruited from the MHW (OR 0.65,
95% CI0.36 to 1.18), the test for interaction was not significant: OR 2.11, 95% CI 0.73 to
6.12, P=0.17. For the outcome any breast feeding the interaction was neither important nor

significant: OR 1.00, 95% CI 0.32 to 3.14, 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 hypothescs did not
entail a recruiting centre specific effect and the study is underpowered to detect it, the main
results, therefore, will continue to be based on the overall data. (Sce Appendix XI:
Outcomes by recruiting hospital for detail of breast feeding prevalence by recruiting

hospital).

5.2.8 Outcome first research hypothesis

The first rescarch hypothesis, that pretesm 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 opportunitics, is therefore rejected.

5.2.9 Cup versus Boftle, breast feeding outcomes on discharge home

Table 5.8 shows the brcast feeding prevalence on discharge home according to allocation

to Cup or Bottle groups.

Table 5.8 Breast feeding prevalence Cup versus Bottle

Breast feeding Cup Bottle
stafus n=151) | (n=152)

n (%) n (%)

Any breast feeding | 112 (74) | 103 (68)

Fully 92 (61) 72 (47)

Partially 20(13) 31 (20)

Not breast feeding | 39 (26) 49 (32)

There is a statistically significant difference in the odds of infants discharged home fully
breast feeding, with those randomised to cup feeds 73% morc 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 Bottle

L (n=151) _ (n=152)

\ n (%) n (%) OR (95% CI) | P Value
Fully breast feeding 92 (61) 72(47) | 1.73(1.04 to 2.88). 0.03 |
Partially and Not 59 (39) 80 (53)
breast feeding L

Infants were more likely to have any breast feeding if they had cup feeds, however this did

not rcach statistical significance (Table 5.10).
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Table 5.10 Summary results Cup versus Bottlec — ‘any’ breast fceding

Primary endpoint 2 Cup groups | Bottle Groups
(n=151) (n=152)
1 (%) n (%) OR (95% CI) P Value
‘Any’ breast feeding 112 (74) 103 (68) | 1.37(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 10% or
greater difference in the distribution between the Cup and Bottle groups for the variable
parity. Previous breast feeding expcriencce, education and gestational age at birth were
identified a prior as potential confounding for breast feeding succcss as previously

described.

5.2.10.1 Confounding — outcome fully breast feeding, Cup versus Bottle

In Table 5.11 the adjusted odds ratio obtained from entering the confounding variables into
the logistic model arc shown. The percentage change from the unadjusted odds ratio of

1.73 is also shown.

Table 5.11 Effect of confounding Cup versus Bottle, fully breast fceding

Indicator variable Adjusted | Percentage
OR change
Primiparity 1.70 2
Breast fed before 1.71 [
Education 1.62 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% CI 1.36 to 5.27, P=0.004).
If the infant’s gestational age at birth was less than 28 weeks they were 67% lcss likely to
be fully breast fecding on discharge home than more mature infants (OR 0.33, 95% CI1 0.17
to 0.62, P=0.001). '

Although nonc of the potential confounders met the initial criteria for a 10% change in the
unadjusted odds ratio, two variables, education and gestational age, caused a rclative
change. Adjusting for these two variables changed the odds ratio from 1.73 to 1.78. This
change was judged not important and in the interest of a parsimonious model the

unadjusted odds ratio was retained (OR 1.73, 95%CT 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 Tablc 5.12 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

1.37 is also shown.

Table 5.12 Effect of confounding Cup versus Bottle, any breast feeding

Indicator variable —! Adjusted | Percentape
OR change
Primiparity 1.35 2
Breast fcd before 1.32 4
Education 1.21 12
Gestational age <28 weeks 1.53 12 |

Women with a tertiary education were four times more likcly to have any breast feeding on
discharge home, which was highly statistically significant (OR 4.27, 95% CI 1.82 to 10.01,
P=0.001). If thc infant’s gestational age at birth was less than 28 wecks they were 77%
less likely to have any breast feeding on discharge home than more mature infants (OR
0.23, 95% C10.12 to 0.44, P<0.001).

Education and gestational age at birth less than 28 weeks gestation met the criteria for a
10% 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).

5.2.11 Breast feeding on discharge home by recruiting hospital and Cup versus
Bottle

The effect of Cup versus Bottle on the outcomes fully breast fecding and any breast
fecding was not significantly diffcrent between the two hospitals and the primary results
{from the overall models stand (fully breast feeding OR 1.39, 95% C1 0.48 to 4.03, P=0.55;
any breast fecding: OR 1.82, 95% CI0.57 to 5.75, P=0.31). (Sec Appendix XI:

Outcomes by recruiting hospital for detail).

5.2.12 Number needed to treat

The number needed to treat (NNT) 1s seven (95% CI 4 to 50), thus seven infants would

nced to be cup fed for one extra infant to be discharged home fully breast fecding.
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5.2.13 Outcome second research hypothesis

The second hypothesis, that a strategy of breast and cup feeding of growing preterm infants
results in a different breast feeding success rate than a breast and a bottle strategy, is

supported only for those fully breast feeding on discharge home.

5.3 Summary of primary study end point results

The first research hypothesis, that preterm infants less than 34 weeks gestation who have
non nutritive sucking on a dummy have a different breast fecding success rate than preterm
infants who do not have dummy sucking opportunitics, is not supported. Not using a

dummy did not improve breast feeding outcomes.

The second research hypothesis, that a stratcgy of breast and cup fecding of growing
preterm infants Jess than 34 weeks gestation results in a differcnt breast feeding success
ratc than a breast and a bottle strategy, is supported for those fully breast feeding on
discharge home. There was a trend to an increased prevalence of ‘any’ breast feeding for
those randomised to cup feeds, but this did not reach significance. With the number of
infants included in this trial a 14.5% increasc from 68% to 82.5% could have been detccted
in the outcome any breast feeding. To dctermine if there is a statistically significant
difference in the prevalence of ‘any’ breast feeding found in this study between Cup (74%)
and Bottle (68%), a sample size of 1860 would be rcquired.
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Chapter 6. Resuits from the secondary study end points

6.1 Secondary study end points

The secondary study endpoints measured for the trial were:

o The proportion of infants breast feeding at threc months post discharge.
» The proportion of infants breast fceding at six months post discharge.

e The number of days to reach all sucking feeds

e Duration of hospitalisation

o Weight gain from birth to discharge home

s 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 Krasovee’s (1990) breast
fecding definitions were not used. The intent here was to determine the type of milk feeds
infants were receiving (breast or formula) irrespcctive 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, ‘partial” means that the infant’s milk feeds
wcre 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 werc using actual age and some corrected age and it could not be

determined with confidence which was used.

6.2 Breast feeding at three months post discharge

The breast feeding prevalence at three months post discharge was 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 homce

(n=18) were coded as not breast feeding, giving data for 93% (n=283) of infants.

Overall 39% of infants were being breast fed at three months post discharge (Table 6.1).
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Table 6.1 Milk feeds at threce months post discharge*

Milk feeds at 3 months | Cup/ ] Cup/ Bottle/ ' Bottle/ All groups
post discharge No Dummy | Dummy No Dummy | Dummy Combined
(n=79) (n=65) n=63) (n=76) (n=283)
n (%) n (%) n (%) n (%) n (%)
Any breast feeding 34 (43) 27 (42) 24 (38) 26 (34) 111 (39)
All breast feeds 25 (32) 18 (28) 19 (30) 16 (21) 78 (28)
Partial 9(11) 9(14) S 78) 10 (13) 33¢12)
| Not breast feeding 45 (57) 38 (59) 39 (62) 50 (66) 172 (61)

*Proportions may not sum 1o 100 due to rounding.

6.2.1 No Dummy versus Dummy at three months post discharge

The breast feeding prevalence by dummy groups 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 | Dummy
post discliarge (n=142) (n=141)
n (%) n (%)
| Any breast feeding 58 (41) 53 (38)
All breast feeds 44 (31) 34 (24)
Partial 14(10) 19 (14)
Not breast feeding 84 (59) 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
1.41,95% CI0.80 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 causcd a 12% increase n the odds ratio from [.41 to 1.58 and the adjusted odds ratio
was retained (adjusted OR 1.58, 95% CI 0.89 t0 2.78, P=0.12).

The odds ratio {or any (all and partially combined) breast feeds at three months post
discharge comparing those randomised to No Dummy and thosc randomiscd to Dummy
was OR 1.15, 95% C1 0.67 to 1.95, P=0.62. When adjusting for confounding by panity,
previous breast feeding experience and gestational age at birth, there was minimal change
to the odds ratio. Education caused a 14% decreasc in the odds ratio from 1.15 to 0.99 and

the adjusted odds ratio was retained (adjustcd OR 0.99, 95% CI 0.56 to 1.77, P=0.98).

6.2.1.1 Dummy use at three months post discharge

Women werc asked at the three month questionnaire whether their infant/s were using a

dummy now. Responses were reccived from 230 (76%) (Tablc 6.3). Approximately 60%
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of those randomised to No Durmmny and those randomised to Dummy were using a dummy

at three months post discharge.

Table 6.3 Dummy usc at three months post discharge

' Dummy use at 3 months | No Dummy | Dummy Total
post discharge (n=117) (n=113) | (n=230)
n (%) n (%) n (%)
Do not use a dumniy 47 (40) 49 (43) 96 (42)
Use 2 dummy 70 (60) 64 (57) 134 (58)

6.2.2 Cup versus Bottle at three manths post discharge

Table 6.4 shows the breast fceding prevalence by Cup or Bottle groups at three months

post discharge.

Table 6.4 Breast feeding prevalence at 3 months, Cup versus Bottle

Milk feeds at 3 months Cup Bottle
post discharge (n=144) | (n=139)
n (%) n (%)
Any breast feeding 61 (42) 50 (36)
All breast feeds 43 (30) 35(25)
Partially 18013 | _15(11) ]
Not breast feeding 83(58) | 89(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 groups was 1.27, 95% CI10.72 to 2.33, P=0.42.

The milk feeds of infants randomiscd to the Cup groups were 27% 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, cducation and

gestational age at birth) made minimal change to the odds ratio and the unadjusted odds

ratio was retained.

The odds ratio for any breast fecding (all and partially combined) at three months post

discharge for those randomised to the Cup groups was 1.31, 95% CI 0.77 to 2.23, P=0.33.

Adjusting for confounding (parity, previous breast feeding experience, education and

gestational age at birth) caused minimal change in the odds ratio and the unadjusted odds

ratio was rctained.
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6.2.3 Reasons for stopping breast feeding by three months post discharge

At the threc month questionnaire women were asked for all reason/s for stopping
cxpressing 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 answercd 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, a response rate of

89%.

The main reasons given for stopping breast feeding or expressing werc insufficient milk

supply (n=70, 60%), and that their baby took the bottle better (n=33, 25%), (Tablc 6.5).
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Table 6.5 Reasons for stopping breast feeding/expressing by 3 months

’jleason Cup Bottle Total
(n=68 (n=64 (n=132
mothers) mothers) mothers)
f_ n (%) n (%) n (%)
Maternal factors
U Life style
Difficult to fit in expressing with other demands 7 (10 6(9) 13 (10)
Didn't like expressing 3 (4) 2(3) 5(4)
Went back to work 1(2 3(5) 43) |
Wanted to express only while baby sick 2(3) 1(2) 3
Didn’t like breast feeding 0 2(3) 23
Did not really want to breast feed 0 3(5) 3(2)
Wanted to be able to sleep longer 1(2) 2(3) 3(2
|_Felt embarrassed expressing 0 0 0
Difficult to express at workplace (time/facilities) 0 0 0
Medical reason
Had a medical reason 2(3) 4 (6) 6(5
| Doctor advised to stop 1(5) 4(6) 54
Phyyical
*Insufficient milk 47 (69) 32 (50) 70 (60
Thought baby wasn’t getting enough 12 (18) 9 (14) 21(16)
Wanted to make sure my baby got enough 7(10) 10 (16) 17 (13
Found expressing difficult 57 2(3) 7 (5)
Sore nipples 0 5(8) 5 (F
Didn’t fee! milk was good enough 3(4) 2(3) 5(4)
Infant factors
Took the bottle better 1S (22) 18 (28) 33 (25)
Baby fussy during breast feeding 17 (25) 6 (9) 23 (17)
| Baby refused the breast 8 (12) 10 (16) 18 (14)
Baby fussy after breast feeding 12 (18) 3(5) 15 (11)
Baby had a weak suck 9 (13) 6 (9 15 (11) |
Breast fed too frequently 6(9) 7 (11) 13 (10)
Poor weight gain 3(4) 4(6) 7(5)
[ Baby sleepy at the breast 2(3) 1(2) 3(2)

*Combination of questiuns “my milk supply did not increase cnough to meet my baby’s needs™ and 1 didn’t fee] | had enough miik”

6.3 Breast feeding at six months post discharge

Breast feeding status at six months post discharge was collected by questionnaire.
Responses werc received for 252 infants, a response rate of 83%. Non respondents who
were hot breast feeding on discharge home (n=18) or at three months post discharge

(n=11) were codcd as not breast feeding, giving data for 93% (n=281) of infants.

Breast fceding prevalence at six months post discharge according to randomisation is
presented in Table 6.6. Overall 27% of infants were being breast fed at six months post

discharge.






Table 6.6 Breast fecding prevalence six months post discharge*

Milk feeds at 6 months Cup & Cup & Bottle & Bottle & All groups
post discharge No Dummy | Dummy No Dummy ) Dummy Combined
(n=78) (n=64) (n=63) (n=76) (n=281)
n (%) n (%) n (%) n (%) n (%)
Any breast feeding 27 (35) 17.27) 16 (25) 17 (22) 77 127)
Al breast feeds 24 (31) 12¢19) ° 16(16) 11(15) 57(20)
Partial 379) 5(8) 6(10) 6(8) 20(7)
Not breast feeding 51 (65) 47 (73) 47 (75) 59 (78) 204 (73) |

*Proporiions may not surm to tota) due to rounding.

6.3.1 No Dummy versus Dummy at six months post discharge

The breast feeding prcvalence by dummy groups is presented in Table 6.7.

Table 6.7 Breast feeding prevalence by durmmy use at six months post discharge

Milk feeds at 6 months No Dummy | Dummy
_post discharpe (n=141) n=140)
n (%) n (%)

Any breast feeding 43 (30) 34 (24)
All breast feeds 34 (24) 23(16)
Partially 9(6) 11 (8)

Not breast feeding 98 (70) 106 (76)

The odds ratio for milk fecds being all breast feeds at six months post discharge comparing
thosc randomised to No Dummy with those randomised to Dummy was: OR 1.62, 95% CI
0.85 to0 3.07, P=0.14. Adjusting for confounding (parity, prcvious breast feeding

experience, education and gestational age at birth) caused minimal change to the odds ratio

and the unadjusted odds ratio was retained.

Thc odds ratio for any breast feeding (all and partially combincd) at six months post
discharge for thosc randomised to No Dummy was 1.37, 95% CI1 0.77 to 2.44, P=0.29.
Adjusting for confounding (parity, previous breast fceding expericnce and gestational age
at birth) caused minimal change to the odds ratio. Education caused a 10% decrcase in the
odds ratio from 1.37 to 1.23 and therefore thc adjusted odds ratio was retained (adjusted
OR 1.23, 95% CI 0.66 to 2.30, P=0.51).

6.3.1.1 Dummy use at six months post discharge

Women were asked at the six month questionnaire whether they were using 4 dummy.

Responses were received from 237 (78%) (Table 6.8). Approximately haif of those

73



randomiscd to No Dummy and those randomised to Dummy wcre using a dummy at six

months post discharge.

Table 6.8 Dummy use at six months post discharge

’ Dummy use at 3 months | No Dummy | Dummy Total
ost discharge n=]21) n=116) | (n=237)
n (%) n (%) n(%) |
Do not usc 2 dummy 60 (50) 61 (53) 121 (51)
TUse a dummy 61 (50) 55 (47) 116 (49)

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 fceding prevalence by Cup or Bottle use at six months post discharge

LMilk feeds at 6 months | Cup Bottle T
post discharge (n=142) (n=139)
| n (%) n (%)
Any breast feeding 44 31) 33 (24)
All breast feeds 36(25) 21(15)
Partially 8 (6) 12 (9)
Not breast feeding 98 (69) 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% CI 0.99 to 3.67, P=0.05. The milk feeds of
infants randomised to the Cup groups were 91% more likely to be all breast feeds at six
months post discharge, which was just on the margin of statistical significance at the 5%
level. Adjusting for confounding (parity, previous breast feeding experience, education,
gestational age at birth less than 28 weeks) made minimal change to the odds ratio,

thercfore the unadjusted model was retained.

Thc odds ratio for any breast fecding (all and partially combined) at six months for thosc
randomised to the Cup groups was 1.44, 95% CI 0.81 t0 2.57, P=0.22. Adjusting for
confounding (parity, previous breast feeding cxperience, education, gestational age at birth
less than 28 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 thc 99 mothers with 111 infants breast feeding at

thrce 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 werc completcd 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 (n=8, 33%) and that they wanted to make sure their

baby got enough milk (n=6, 25%), (Table 6.10).

Table 6.10 Reasons for stopping breast feeding between 3 and 6 months

Reason Cup Bottle Total
(n=11 (n=13 (n=24
mothers) | mothers) | mothers)
B n (ou) n (%) n C%)
Maternal facrors .
Life style
Thouglt it was time to wean 4(36) 4 (31) 8(33)
Breast fed for as long as had planned 1 (9 2 (35) 3(13)
Wanted to be able to sleep longer L 1(9) ¢ 1(4) |
Went back to work 0 0 0
Difficult to express at workplace (time/facilities) 0 0 0
Medical reason “
|_Had a medical reason 2(18) 2 (15) 4017
Doctor advised to stop 0 2 (15) 2 (8)
Phiysical
Wanted to make surc my baby got enough 2 {18) 4 (31) 6 (25)
Didn't feel milk was good enough 1(9) 1(8) 2(8) |
Thought baby wasn't getting enough 2(18) 0 2(8) |
Sore nipples 0 1(8) 1(4) |
| Didn’t think had enough milk any more 19 0 1 (4)
a
Infunt factors ]
Baby fussy after breast feeding 2(18) 2 (15) 4(17) |
Poor weight gain 1(9) 2(15) 3(13) |
[ Baby weaned her/himself 1(9) 2(15) 3(13)
Baby fussy during breast feeding 109 1(8) 2(8) |
Breast fed too frequently 0 2 (15) 2 (8)
Took the bottle better 0 0 0 |

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 dumumy or dummy.
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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 thosc randomised to

No Dummy, at three and six months post discharge.

Figure 6.1 Brcast 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 bottlc. There was a
trend for an increascd prevalence of any and fully breast feeding for those randomised to

cup feeds at all time points, discharge home and threc and six months post discharge.

Figure 6.2 Breast fceding 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 were still breast feeding at six months post discharge; data were

available for 203 (90%) of the 226 who had stopped breast feeding (Table 6.11).

Table 6.11 Number of months breast fed

Months breast fed Cup Bottle Total
(n=98) | (n=105) | (n=203)

n (%) n (%) n (%

< 1 month 14 (14) 19 (18) 33 (16)

1 month - <2 months 19 (19) 33 (31) 52 (26)

2 month - < 3 months 17(17) 22 (21 39 (19)

3 month - <4 months 13 (13) 8(8) 21 (10)

4 month - < 5 months | 15 (15) 6(6) | 21(10)
S month - < 6 months 6 (6) 8 (8) 14 (7)
6 month - <7 months 11 (11) 7(7) 18 (9)
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 37% had 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
discharged home at 38 weeks post menstrual age is already 3% months old, at three months
post discharge they are 62 months of age. But nutritionally and developmentally these
infants are recalculated to corrected age, the age they would be if born at term. However
from the mother’s perspective she has been expressing and breast feeding for over six

months.

6.4 Days to all sucking feeds

The number of days to all sucking feeds was calculated as the number of days from birth
until the day of the final gavage tube feed. Cox proportional hazard 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. 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 Cup/No Dummy took the longest to reach all sucking feeds, and
Bottle/No Dummy the least.

Figure 6.3 Kaplan-Meier survival cstimates days to all sucking feeds, by randomised group
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The summary statistics for each group are presented in Table 6.12.

Table 6.12 Numbcr of days to all sucking feeds, summary statistics by group randomised.

Days to all Cup/ Cup/ Bottle/ Bottle/ All groups
sucking feed No Dummy | Dummy | No Dummy Dummy | (n=306)
(n=88) (n=69) (n=72) (n=77)
| Median (days) 51 |42 33 42 42
Interquartile range 32-70 26-71 | 25-52 26-60 27-64

6.4.1 No Dummy versus Dummy

The Kaplan-Meijer 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
6.4.
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Figure 6.4 Kaplan-Mcier survival estimates days to all sucking feeds, by dummy allocation
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There was no significaat difference in the number of days it took 1o reach all sucking feeds
between those randomised to No Dummy and those randomised to Dummy (HR 0.94, 95%
CI10.73 to 1.20, P=0.61). The summary statistics for No Dummy versus Dummy

allocation arc presented in Table 6.13.

Table 6.13 Number of days to all sucking feeds, summary statistics: No Dummy versus Dummy

[ﬁys to all —{ No Dummy 1 Dummy

sucking feed (n=160) (n=146)

| days (95% CI) | days (S5% CI)
25" percentile 28 (25 to 30) 27 (24 to0 30)
50™ percentile 42 (35 to 49) 42 (36 to 48)
75" percentile ' 64(551070) | 63 (59 to71)

6.4.2 Confounding — No Dummy versus Dummy

To explorc the effect of confounding, indicator variables were entered into the model
where there was a 10% or greater difference in the distribution between the No Duramy or
Dummy groups (parity, previous breast fecding experience). Gestational age at birth is a
known predictor for time to reach all sucking feeds and was also entered into the modcl. If
the indicator variable changed the hazard ratio by 10% or morc it was retained in the
model. The dependcnce due to inclusion of twins was accounted for by using robust
variance estimates.
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In Table 6.14 the adjusted hazard ratios obtained from entering the confounding variables
into the Cox proportional hazards model are shown. The percentage change from the

unadjusted hazard ratio of 0.94 is also shown.

Table 6.14 Effect of confounding No Dummy versus Dummy, days to all sucking feeds

Indicator variable Adjusted | Percentage
HR change
Primiparity 0.93 {
Breast fed before 0.93 1
Gestational age <28 wecks 0.97 3

Infants who are more preterm at birth take longer to mature, therefore longer to reach all
sucking feeds, gestational agc at birth 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 at birth randomised to No Dummy (n=37, 23%) and Dummy (n=32,
22%). Figure 6.5 shows thc Kaplan-Meier survival curves for the number of days to reach
all sucking fecds for infants with gestational age at birth less than 28 weeks. The median
number of days to rcach all sucking feeds for those randomised to the No Dummy groups
was three days longer than for those randomised to the Dummy groups (Table 6.15), but
this difference was not statistically significant (HR 0.73, 95% CI 0.44 to 1.23, P=0.24).

Figure 6.5 Kaplan-Mcier survival estimates days to all sucking fecds, by No Dummy or Dummy
allocation, for gestational age at birth less than 28 weeks.
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Table 6.15 Numbcr of days to all sucking feeds, summary statistics: No Dummy versus Dummy,

gestational age at birth less than 28 weeks

Days ta all No DummyT Dummy
sucking feed (n=32) (m=37)
days (95% CI) | days (85% CI)
| 25" percentile 70 (60 to 76) 71 (65 to 76)
50 percentife 83(71t091) | 80(701t094) |
75™ percentile 98 (8310 104) | 93 (8910 }12)

Figure 6.6 shows the Kaplan-Meier survival curves for the number of days to reach al)
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% CI 0.76 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 thosc randomised

to the Dummy groups (Table 6.16).

Figure 6.6 Kaplan-Meier survival estimates days to all sucking feeds, by No Dummy or Dummy
allocation, for gestational age greater than or equal to 28 weeks and less than 34 weceks.
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Table 6.16 Number of days to all sucking feeds, summary statistics: No Dummy versus Dummy,
gestational age at birth greater than or equal to 28 weeks to less than 34 wecks

Days to all No Dummy Dummy
sucking feed (n=123) (n=114)
days (95% CI days (95% CI)
25" percentile 25 (2310 28) 24 (211027)
50" percentile 34 (30 to 39) 36 (30 t0 41)
| 75" percentile S1 (46 to 55) 52 (43 10 57)
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When infants less than 28 weeks gestational age at birth were entered into the model this
caused a minimal increase in the hazard ratio of 3% from 0.94 to 0.97 and thereforc was

removed from the modcl.

None of the potcntial confounding variables met the criteria for a 10% change in the
relative hazard, thereforc the unadjusted hazard ratio was retaincd (HR 0.94, 95%CI 0.73
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 effcct of dummy usc 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 1.11, 95% CI 0.68 to

1.80, 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 vcersus Bottle alfocation are shown in Figure 6.7.
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Figure 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 fceds 1s incrcased in those randomised to cup
feeds (HR 1.50, 95% CI to 1.16 to 1.94, P=0.002). Thec summary statistics for Cup versus
Bottle allocation are presented in Table 6.17. When comparing the median number of

days, thosc randomised to receive cup feeds took 12 days longer to reach all sucking feeds

than those randomised to receive bottle fecds.

Table 6.17 Number of days to all sucking feeds, summary statistics: Cup versus Bottle

Days to all Cup Bottle
sucking feed (n=157) (n=149)
days (95% CI) | days (95% CI
25" percentile 31 (27 to 35) 26 (23 10 28)
50° percentile 50 (41t057) | 38 (31to43)
75™ percentile 70 (64t079) | 55 (511062)

6.4.5 Confounding — Cup versus Bottle

The effect of potential confounding variables on the outcome number of days to reach all
sucking fceds in the Cup (n=157) versus Bottle (n=149) groups was explored as described
earlicr (sec section 6.4.2). There was a 10% or greater 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.
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In Table 6.18 the adjusted hazard ratios obtained from entering the confounding variables
into the Cox proportional hazards modc! are shown. The percentage change from the

unadjusted hazard ratio of 1.50 is also shown.

Table 6.18 Effect of confounding Cup versus Bottle, days to all sucking feeds

Indicator variable Adjusted | Percentage
HR change
Primiparity 1.50 0
Gestational age <28 weeks 1.76 17

Adding parity to the model did not change the hazard ratio and was removed from the
model. Infants who arc morc premature at birth take longer to mature, therefore longer to
rcach all sucking feeds. There was a similar proportion of infants allocated to Cup with
gestational age at birth Jess than 28 weeks (Cup n=39, 25%; 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 fecds (Table 6.19). The risk of taking longer to reach all sucking
feeds for those randomised to Cup feeds and who are gestational age at birth less than 28
weeks now nears statistical significance (HR 1.62, 95% CI1 0.93 to 2.82, P=0.09).
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Figure 6.8 Kaplan-Meier survival cstimatcs days to all sucking feeds, by cup or bottlc allocation,
for gestational age at birth less than 28 weeks.
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Table 6.19 Number of days to all sucking feeds, summary statistics: Cup versus Bottle, gestational
ape at birth less than 28 weeks

Days to all Cup Bottle
sucking fecd {(n=39) (n=30)
days (95% CI) | days (95% CI)
25" pereentile 71 (67 t0 79) 67 (60 to 70
50" percentile 86 (74 to 95) 77 (67 to 91)

75" percentile

100 (90 to 109)

92 (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 birth 28 to 34 wecks. The mcdian number

of days to rcach all sucking feeds for those randomised to cup feeds is eight days longer

than for those randomised to bottle feeds (Table 6.20). The risk of taking longer to reach

all sucking fceds for those randomised to Cup feeds and who are gestational age at birth 28
to less than 34 weeks remains highly significantly increased (HR 1.67, 95% CI 1.26 to

221, P <0.001).
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Figure 6.9 Kaplan-Mcier survival estimates days to all sucking feeds, by cup or bottle allocation,
for gestational age greater than or equal to 28 weeks and less than 34 weeks.
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Table 6.20 Number of days to all sucking feeds, summary statistics: Cup versus Bottle, gestational
age at birth greater than or cqual to 28 weeks to less than 34 weeks

Days to all Cup Bottle
suckinp fecd (n=118) (n=119)

- days (95% CI days (95% CI)
25" percentile 27 (24 to 31) 24 (21 to 26)
50 percentile 38 (34 to 45) 30 (28 to 35)
75™ percentile 57 (51 to 62) 45 (4010 51

When an indicator for infants less than 28 weeks pestational age at birth 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 morc likely to take longer to reach all sucking feeds

which was highly statistically significant (HR 6.06, 95% CI 4.16 to 8.80, P<0.001).

Gestational age at birth met the criteria for a 10% change in the hazard ratio, adjusting for
this variablc increases the hazard ratio from 1.50 to 1.75. The adjusted hazard ratio was

retained (MR 1.75, 95% CI 1.34 to 2.28, P<0.001).

Figure 6.10 shows the Kaplan-Meier survival curves adjusted for gestational agc at birth

less than 28 weeks. In Table 6.21 the summary statistics arc presented. When adjusting
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for gestational age at birth less than 28 wecks, therc is now a nine day incrcase in length of

time to rcach all sucking feeds for those randomised to cup feeds.

Figure 6.10 Kaplan-Mcier survival estimates days to all sucking feeds, by cup or bottle allocation,
adjusted 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 Cup Bottle
sucking feed (n=118) | (m=119)
days days
25" percentile 27 23
50™ pereentile 40 31
75" percentile 58 45

6.4.6 Days to all sucking feeds by recruiting hospital and Cup versus Bottle

The effcct of cup use on the outcome “days to full sucking feeds’ did not differ

significantly between the two recruiting hospitals (test for intcraction effect: HR 1.34, 95%

CI0.80 to 2.23, P=0.2). Sce Appendix XI: Outcomes by recruiting hospital for more

dctail.
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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/MHW plus the number of days
at the peripheral hospital. Cox proportional hazard models were used to cstimate hazard
ratios for the interventions. The dependence due to inclusion of twins was accounted for
by using robust varniance 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 occurrcd at time of transfer from WCH/MHW. 319 infants were thercfore

included in the survival analysis with ccnsoring for 18 infants.

Figure 6.11 depicts the Kaplan-Meier survival curves for the four randomised groups. The
Cup/No Dummy group had the longest length of hospital stay and Bottle/No Dummy the
shortest.

Figure 6.11 Xaplan-Mcier survival estimatcs duration of hospitalisation by randomised group
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The summary statistics {for each group arc presented in Table 6.22.
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Table 6.22 Duration of hospitalisation, summary statistics by group randomised

Duration of Cup/ Cup/ Bottle/ Bottle/ All groups
hospitalisation No Dummy | Dummy | No Dummy Dummy (n=319)
(n=89) (n=72) (n=73) (n=8%)
days days days days days
Median 62 53 40 50 51
Interquartile range 39-81 32-86 32-61 35-69 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 was no significant difference in the length of stay between those randomised to No

Dummy or those randomised to Dummy (HR 0.98, 95% C1 0.76 to 1.26, P=0.87). The

summary statistics for No Dummy versus Dummy allocation are presented in Table 6.23.

Table 6.23 Duration of hospitalisation, summary statistics by dummy group

Duration of No Dummy Dummy
hospitalisation (n=162) (n=157)
Days (95% CI) | Days (95% CI)
25™ percentile 35 (32-38) 33 (30-40)
| 50™ percentile 53 (44-59) 51 (45-59)
75™ percentile 74 (67-85) 78 (66-86)
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6.5.2 Confounding — No dummy versus Dummy

Adjusting for potential confounding (parity, previous breast feeding expericnce and
gestational age at birth) madc minimal change to the hazard ratio and the unadjusted

hazard ratio was retaincd (HR 0.98, 95% CI1 0.76 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 nisk of a longer '

hospital stay was incrcased 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 randomisced to

bottle feeds.
Figure 6.13 Kaplan-Meier survival estimates duration of hospitalisation, Cup versus Bottle
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Table 6.24 Duration of hospitalisation, summary statistics Cup versus Bottle

Duration of Cup Bottle
hospitalisation (n=161) (n=158)
days (95% CI) | days (95% CI)
25" percentile 37 (32 t0 42) 33 (32 to 37)
50" percentile 59 (50t067) | 48(40to53)
75" percentile 85 (74 10 92) 65 (60 to 75) |




6.5.4 Confounding — Cup versus Bottle

Potential confounding variables, when analysed by Cup versus Bottle, included parity and
gestational age at birth. Parity did not change the hazard ratio 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 werc a similar proportion of infants allocated to Cup and
Bottle groups with gestational age at birth less than 28 weeks (Cup n=42, 26%; Bottle
n=34, 22%). Figure 6.14 shows the Kaplan-Meier survival curves for the duration of
hospitalisation for infants with gestational age at birth lcss than 28 weeks. The summary
statistics arc presented in Table 6.25, although the median length of stay was 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 fecds. The risk of a longer hospital stay
remained significantly increascd in those randomised to receive cup fecds and who were

lcss than 28 weeks gestational age at birth (HR 1.81, 95% CI 1.06 to 3.09, P=0.03).

Figure 6.14 Kaplan-Meier survival estimates duration of hospitalisation, by Cup of Bottle
allocation, for gestational age at birth less than 28 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 Cup Bottle
hospitalisation (n=42) (n=34)
days (95% C1) | days (95% CI)
25" percentile 86 (7510 90) | 72 (66 10 85)
50" percentile 93 (88t0 109) | 93 (8] tv 97)
| 75" percentile [ 113 (98 10 124) [ 100 (96 to 108)

Figure 6.15 shows the Kaplan-Meicr survival curves for the duration of hospitalisation for

infants with gestational age at birth 28 to 34 weeks. The summmary statistics arc presented

in Table 6.26. There was a five day differcnce in the median length of stay with those

randomised to cup feeds hospitaliscd longer. The risk of a longer hospital stay remained

significantly increased in those randomised to reccive cup fecds and who were 28 to less

than 34 weeks gestational age at birth (HR 1.44, 95% C1 1.08 to 1.92, P=0.01).

Figure 6.15 Kaplan-Meier survival estimates duration of hospitalisation, by Cup of Bottle
allocation, for gestational age at birth 28 to less than 34 weeks.
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Table 6.26 Duration of hospitalisation, summary statistics Cup versus Bottle, gestational age at
birth 28 1o less than 34 weeks

Duration of Cup Bottle
hospitalisation (n=119) (n=124)
_days (95% CI) | days (95% CI)
25" percentile 32(30t037) | 32(30to 33%
50" percentile 45 (42 to 53) 40 (37 to 44)
75% percentile 66 (59to71) | 55(491t059) |
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When infants less than 28 weeks gestational age at birth werc entered into the model this
cxplaincd some but not all of the cffect of cup feeding. Gestational age at birth accounted

for a 5% increase in the hazard ratio from 1.41 to 1.48 (95% CI 1.08 to 2.01, P=0.01).

None of the potential confounding variables met the initial criteria for a 10% change and

the unadjusted hazard ratio was retaincd: HR 1.41, 95% CI 1.09 to 1.82, P=0.01.

6.5.5 Length of stay by recruiting hospital and Cup versus Bottle

The cffect 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% C1 0.67 to 1.79, P=0.73). Sce

Appendix XI: Outcomes by recruiting hospital for more detail.

6.6 Weight gain

Weight gain was calculated in grams per kilogram per day as follows:

Grums per kilogram per day = grams per day/average weight

where Grams per day = (discharge weight — birth weight)/length of stay
and  Average weight = (birth weight + discharge weight)/2

Thc summary statistics for the four groups are presented 1n Table 6.27

Table 6.27 Weight gain, summary statistics by group randomised

Weight gain Cup/ Cup/ Bottle/ - Bottle/ All groups
(g/kg/day) No Dummy Dummy No Dummy Dummy (n=293)

_ (n=79) (n=66) (n=67) (n=81)
Mean = SD 10.47 £2.35 0.95 +£3.07 10.33 £3.29 10.34 +3.19 10.29 £2.97
Range 3.031014.50 [ 3.561024.04 | 1.05t020.51 [ -3.291016.01 | -3.29t0 24.04

Therce was no significant difference in the weight gain between those randomised to No
Dummy or those randomiscd to Dummy (¢ = -0.65, df 291, P=0.52, difference in means —
0.23g/kg/day, 95% CI-0.91 to 0.46 g/kg/day). The summary statistics for No Dummy

versus Dummy allocation are presented in Table 6.28.
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Table 6.28 Wecight gain, summary statistics No Dummy versus Dummy

Weight gain No Dummy Dummy
(g/kg/day) (n=146) (n=147)
Mean + SD 10.41 £ 2.81 10.18 £3.13
Range 1.05t020.51 | -3.29t0 24.04

There was no significant differcnce in the weight gain between those randomised to Cup or
those randomised to Bottle (¢:= 0.25, df 291, P==0.81, difference in means 0.09 g/kg/day,
95% CI-0.60 to 0.77 g/kg/day). The summary statistics for Cup versus Bottle allocation

are presented in Table 6.29.

Table 6.29 Weight gain, summary statistics Cup versus Bottle

Weight gain Cup | Bottle
/kg/day) (n=145) (n=148)
Mcan £ SD 10.25+£2.70 [ 10.34£3.23 |
| Range 13.031024.04 | -3.291020.51 |

The weight gain found in the study is lower than the expected weight gain for preterm

infants of 15 grams/kg/day. Preterm infants lose approximately 10% - 20% of their birth

weight after birth and can take approximatcly ten to twenty days to get back to their birth

weight. The weight gain of 15 grams/kg/day is expected after infants have regained their

birth weight. In this study only birth weight and discharge weights were recorded and so

weight gain from time of regaining birth weight could not be calculated.

6.7 Feelings about participation in the trial

Mothers were asked at the six month post discharge qucstionnaire whether, if they were in
thc same situation, they would participate in such a study again. Possible responses werc
Yes, No and Maybe. Of the 252 questionnaires completed at the six month post discharge

questionnaire, 220 responscs were given to this question. Table 6.30 details the responscs.

Table 6.30 Participate again

Participat@ﬁh Cup & o CTp & Bottle & Bottle & All groups
(tatal number No Dummy Dummy No Dummy Dummy Combined

[ respondents) (n=73) (n=61) (n=35) (n=63) (n=252)
(n=66/53/48/53/220) _| n (% n (%) n (%) n (%) n(%) |
Yes ) 51 (77 40 (76) 43(90) | __49(93) 183 (83)
No o 1(2) 1(2) 4(8) 2(1)
Maybe | 15(23) 12 (23) 48 0 35(16)
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The majority of respondents would participate in such a study again. More in the Cup
groups were unsure if they would participate again with approximately 20% answering

‘Maybe’ to this question.

Space was available for additional comments, 47 respondents (21%) took this opportunity.
Comments were grouped 1nto rclated themes and a content analysis of the themes was
undertaken. The themes included research, feeding mcthod and study design/management.

Participant quotes are included as an example of the range of responses.

e Research

The comments were on the whole positive, 47% (n=22) of respondents commented on the
importance of research and their willingness to take the opportunity to help thosc in the
future who may have preterm infants. This included five who comimented on the
importance of this study in particular. Three answered that their participation would be
dependent on the research. There werc two negative comments, one stating it was time

consuming, and one commcnted:

“I said yes to all the research and realised that was a problem later. I was bamboozied at
the time after they were born.”

o Feeding method

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 was learning to feed was
simple and not confusing to baby”

“The study has helped me realise the importance of no bottles and dummies in the success of
breast feeding”

One commented: “cup feeding is impossible if baby is upset”
There were thrce positive comments about bottics:

“I 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 we had been in the cup groups as my baby really needed her botile
Jeeds”

... both of us can participate in his feed time”
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Two respondents made comments on the use of dummies,

“Would only do it if were in dummy group, as I feel premmies need the comfort of a dummy

when they spend so much time on their own in an isolette.”’

“Were times at home when [ wished he'd taken a dummy but he wouldn 't but I don’t regret
him not having nne as I would only have been faced with removing it from him at some
stage.”

o Study management/design
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 (o stick by the 'rules’ of my particular combination of *BCD. I'd
rather just do what was best for my baby instead of trying to continue adhering to the trial

combinations™
*(BCD was the acronym for the trial — Bottles, cups and dumrmies)

One respondent commented on the support of staff for the trial:

“My baby was on cup feeds and the staff (except for a few) were not supportive of the cup.
They gavaged my baby rather than cup fed — this was very distressing to us.”

Three respondents commented on the need for support for staff at the peripheral hospitals

in their involvement in the trial, as this quote illustrates:

“The staff would have to be inserviced on how to cup feed as would both parents — alsa mo
information about the survey to the home hospital so staff are aware of it.”

Overall the majority of respondents would participate in such a study again but more
respondents in the cup groups were unsure. Of those who made comments the majority
were positive about the necd for research in this population and their involvement. Some

respondents highlighted the need for better support of staff and peripheral hospitals.

re
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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 thosc randomised
to receive a dunmumy. There was a non significant trend for those randomised to cup feeds
to have a higher breast feeding prevalence at three and six months post discharge. The
most frequently citcd rcason for stopping breast fecding by three months post discharge
was pereeived insufficient milk supply. Dummy use had no effect on the number of days
taken to reach all sucking feeds or length of hospitalisation. Those randomiscd to cup
feeds had a significantly increased risk of a longer time to rcach all sucking fecds and of
hospitalisation. Those randomised to use of a dummy or cup showed no significant effect
on weight gain. The majority of participants, if in the same situation, would participate in

research for preterm nfants.
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Chapter 7. Exploratory sub-analyses

7.1 Introduction

Sub-analyses were performed to further explore the cffects of not using a dummy and cup
feeding on varying breast feeding outcomes. It is acknowledged that recombinations of the
cndpoints associated with these exploratory sub-analyses can lead to an incrcase in Type 1

error and caution is requircd in interpreting the results.

Twelve cxploratory analyscs were performed. Using the Bonferroni method to control for
the inflation in Type 1 error consequent on multiple 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 analyscs.

7.2 Full/Nearly full breast feeding on discharge home

Labbok and Krasovec’s revised breast feeding schema (Coffin et al. 1997) now includes a
sub category of ‘Full/Nearly full breast feeding® which compriscs fully and high partial
breast fceding. There was a higher proportion of infants in the No Dummy group with a
high partial (>80%) breast feeding rate, that is over 8 out of the last 10 feeds prior to
dischargé home werc breast feeds (either direct breast feeds or expressed breast milk)
(Table 7.1). There was also & higher proportion in infants randomised to Bottle fecds with
a high partial (>80%) breast feeding rate (Table 7.2).

Table 7.1 Breast feeding amounts on discharge home No Dummy versus Dummy

Breast feeding No Dummy | Dummy | All groups

amounts groups groups combined
n=152) n=151) | (n=303)

Fully 79 (32) 85 (56) 164 (54)

High partia] (>80%) 14 (% 6 (4) 20 (7)

Medjum partial 9 (6) 15(5) 24 (8)

(20% - 80%)

Low partial (<20%) | 1(1) 1{1) 2(1)

Token 4(3) 1(1) 5(2)

Nil 45 (30) 43(29) 88 (29)
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Table 7.2 Breast feeding amounts on discharge home Cup versus Bottic

Breast feeding Cup groups | Bottle All groups
amounts (n=151) groups combined
n=152 (n=303)
Fully 92 (61) 72 (47 164 (54)
High partial (>80%) 7 (5) 13(9) 200D
Medium partial 10 (7) 14 (9) 24 (8)
' (20% - 80%)
Low partal (<20%) 1(1) 1(1) 2(1)
Token 2(1) 3(2) 5(2)
[ Nil 39 (26) 49(32) | 88(29)

To determine if there was an interaction effect between cup use and not using 2 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 intcraction was neither important nor statistically
significant: OR 0.83, 95% CI 0.29 to 2.37, P=0.73. Comparisons can therefore be

performed on the marginal groups No Dummy versus Dummy and Cup versus Bottle,

7.2.1 No Dummy versus Dummy

If the infants recciving greater than 80% breast fecds on discharge home are combined
with the numbers fully breast feeding, therc remains no significant diffcrence between

those randomised to No Dummy and those randomised to Dummy (Table 7.3).

Table 7.3 Summary results No Dummy versus Dummy ‘Full/Nearly full breast feeding’

Fully & high partial NoDummy | Dummy 1
breast feeding (n=152) (n=151)
n (%) n (%) OR (95% CI) P Value
Tully & high partial 93 (€1) 91 (60) 1.04 (0.62 10 1.74) 0.88
| *The rest 59 (39) 60 (40)

“«(Mediom & low pani.ja'l, token and not breast feeding)

The effect of confounding was cxplored as described in Chapter 5 (section 5.2.6).

Indicator variables were entered into the model where there was a 10% or greater

difference in the distribution between the No Dummy and Dummy (parity, previous breast

feeding experience) groups or where the indicator was identified a priori as a known

predictor for breast feeding success (cducation, previous breast feeding expericnce and

gestational age at birth). None of the indicator variables met the criteria for a 10% change

in the odds ratio and the unadjusted odds ratio was retained.



No statistically significant difference was found betwcen those randomised to No Dummy

and Dummy for the outcome full/nearly full breast feeding on discharge home.

7.2.2 Cup versus Bottle

If the infants rcceiving greater than 80% breast feeds on discharge home are combined
with the those fully breast feeding, they were 50% morc likely to be “‘fully and high partial’
breast fecding on discharge home if they were randomised to cup feeds, this did not now

rcach statistical significance (Table 7.4).

Table 7.4 Summary results Cup versus Bottle ‘Full/Nearly full breast feeding’

Kully & high partial Cup groups | Bottle Groups
breast feeding {n=151) (n=152)

n (%) n (%) OR (95% CI)_ P Value
Fully & high partial 99 (66) 83 (56) 1.50 (0.89 to 2.53) 0.13
*The rest 52 (34) 67 (44)

*(Medium partia), partia), token and not breast feeding)

The inclusion of ‘high partial® breast fceding did not form part of the initial study
hypothesis, and the alternate sub-categorisation of ‘Full/Nearly Full breast feeding’
(Coffin et al. 1997) had not been published when this study was designed. The study was
powered to detect a 16.5% increasc in the proportion of infants fully breast feeding
compared to partial and not breast feeding from 45% to 61.5%. The pre-trial proportion
for a combined group of ‘high partial’ and fully breast feeding cannot be dctermined as the
baseline data werc not collected in this format. A total samplc size of 786 (cup 393 and
bottle 393) would bc required to detcct a difference in the prevalence of breast feeding

from 56% to 66%.

The effect of confounding was explored. Therc was a 10% or greater 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 at birth met the criteria for 2 10% change in the odds ratio, increasing the
odds ratio by 11% from 1.50 to 1.66, and the adjusted odds ratio was retained (adjustcd OR
1.66, 95% CI10.97 to 2.83, P=0.07). Infants randomised to cup feeds werc more likely to
be discharged home ‘fully and high partial breast feeding’ but this was not statistically

significant.
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7.3 Fully breast feeding versus 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 partially 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 difficult 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. 1997,
Kliethermes et al. 1999; Kramer et al. 2001a; 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 (pp. 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 was 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, 95% 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 were less likely to be fully breast fed compared to not breast fed if randomised to

No Dummy; this was not statistically significant (Table 7.5)

Table 7.5 Summary results No Dummy versus Dummy ~ fully breast feeding versus not

No Dummy Dummy
_(n=124) (n=128)
n (%) n (%) OR (95% CI) P Value
Fully breast feeding 79 (64) 85 (66) 0.89 (0.50 to 1.58) 0.69
Not breast feeding 45 (36) 43 (34)
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When adjusting for potential confounding (parity, previous breast fceding expericnce,
cducation and gestational age at birth), education met the criteria for a 10% change to the
unadjusted odds ratio, decreasing the odds ratio by 18% {rom 0.89 to 0.73. The adjusted
odds ratio was therefore retained (adjusted OR 0.73, 95% C1 0.39 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 werc 61% 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 1 Bottle Groups
(n=131) {(n=121)
n (%) n (%) OR (95% CI) P Value
Tully breast feeding 92 (70) 72 (60) 1.61 (0.90 t0 2.87) 0.11
Not breast feeding 39 (30) 49 (41)

When exploring the effect of confounding, cducation caused an 18% decrease in the odds
ratio from 1.61 to 1.32, and gestational age at birth less than 28 weeks caused a 9%

increase in the odds ratio from 1.61 to 1.75. Adjusting for these two variables accounted
for an 11% decrcase in the odds ratio from 1.61 to 1.44, the adjusted model was thercfore

retained (adjusted OR 1.44, 95% CI 0.76 10 2.74, P=0.27).

No statistically significant difference was found between those randomiscd to Cup fceds
and those randomised to Bottle on the outcome fully breast feeding versus not breast

feeding on discharge home.

7.4 Compliance analysis

The valuc in undertaking a compliance analysis is questionable (Haynes and Dantes 1987).
The rationale behind doing so is that only those who complicd havce 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
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confounding is lost, therc may be considerable diffcrences between thosc receiving the
mtervention and those who did not comply with the intervention (Elwood 1998).
Generalisation is not possible from 2 compliance analysis as the results are provided for a
specific subgroup of patients (Chene et al. 1998). Further, bias may be introduced when
doing a compliance analysis as compliance may be rclated to the outcome independently of
the treatment received (Young ct al. 1991; Chene et al. 1998). However, duc to the very
high rate of non compliance in this study, further exploratory analyses secmed rcasonable,

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 with 172 mothers 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. The breast feeding prevalence (any) is higher for those
who complied with the study protocol (80%), compared to the intention to treat analysis
where 71% were breast 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% in the cup/no dummy group and 100% in the cup/dummy group). In
contrast, for those randomised to the bottle groups and who complied with their study
allocation approximately one third had stopped breast fecding (25% in the bottic/no
dummy group and 32% in the bottle/dummy group).

Table 7.7 Breast feeding status on discharge home for compliers.

Breast feedin-g - Cup/ {Cup/ Bottle/ Bottle/ All ngups_'
status No Dummy | Dummy No Dummy | Dummy | Combined
[ (n=28) | (n=34) (n=48) n=82) | (n=192) ‘
e n (%) u (%) n (%) _|n(%) n{%)

Any breast feeding | 27 (96) 34 (100) 36 (75) | 56 (68) 153 (80) 1
| Fully 23(82) 30 (88) 25 (52) 41 (50) 119 (78)
| __ Pariially 4(14) 4(12) T3 1 15(18) 34(22) |
| Not breast feeding | 1 (4) | 0 (0) 12 (24) [26(32) " [39(20)

7.4.1 No Dummy versus Dummy

Among those who complicd therc 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 thc No Dummy

groups had a 10% or greater difference in the following variables: more women were
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prinmtiparous, had complcted High School and their main source of houschold income was

full time work, fewer had planned to breast feed for six months or lcss 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 Matcrnal characteristics of thosc who complied with the study protocol.

Complied No Dummy | Complied Dummy

Characteristic (Total number respondents)
groups groups
(n=69 mothers) (n=103 mothers)
 n(%) (1 %)
*Maternal age (n=68/103) 30.4%5 (18-42) 28.746 (15-41)
Parity (n=69/103) )
Primiparous 28 (41) 58 (36)
Muloparous 41 (59) 45 (44)
Lives with another adult (n=68/97) 68 (100) 88 (91) o
Education (n=66/97)
Incomplete HS 12 (18) 37 (38)
Complete HS 25 (38) 27 (28)
Tertiary 20(44) 33 (34)
Main income source (n=68/95)
Part time work 5(7) J_ 1(1)
| Full time work 60 (88) N 72 (76)
Benefits 3(4) 22 (23)
}VDuring pregnancy planned to breast feed (68/98)
Yes 65 (96) 95(97)
No 38 16|
Length of time planned to breast feed (65/95)
<6 weeks 1(2) 33)
| >6 weeks to <3 months 0 5(5)
>3 months to <6 months 12 (19) 19 (20)
>6 months 41 (63) 32 (55)
Don't know 11 (17) 16 (17) _}
Breast fed before (n=68/98)
Yes 28 (41) 33 (34) ]
[ No 40(39) 65 (66)
Length of time breast fed before (68/98)
Never 40 (59) 65 (66)
% <6 weeks 5(7) 8 (8)
>6 weeks to <3 months 1(2) 6 (6)
[ >3 months to <6 months 5(7) 8 (8)
| >6 months 17 (25) 11 (1)

*MeuaniSD (Ranpe)
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Table 7.9 Nconatal characteristics of those who complied with the study protocol.

Characteristic (Total number respondents) | Complied No Dummy ! Complied Dummy
groups groups
(n=76 infants) (1=116 infants)
| Hospital (n=76/116) T
WCH 17 (22) 38(33)
MHW 59 (78) 78 (67)
Twins (n=76/116)
Twins 15 {20) 26 (22)
Singleton I 61 (80) 90 (78) |
Method of delivery (n=76/115) ] ?
Vaginal 27 (36) 36 (31
[ Instrument 6 (8) 8 (7) |
Cacsarean ~ 43 (57) 71 (62)
*Birth weight, grams (76/116) u460i459 (500-2580) | 1383+437 (614-2520)
Gestation at birth (n=76/116) ]
<28 weeks 6 (8) 20 (17)
28 - <34 wecks - 70 (92) 96 (83)
Respiratory suppoit R
Oxygen use > 1 day (n=76/115) 56 (74) 86 (75)
IPPV (n=76/116) 36 (47) | 71 (61)
CPAP (n=76/116) 33 (43) 61 (53)
Home oxygen (n=62/130) 4 (5) 11 (10)
Separation (76/116)
Discharged directly home 24 (32) 44 (38)
Transferred 1o peripheral hospital then 52 (68) 72 (62)
discharged home

*MeantSD (Range)

Tablc 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 Brcast feeding prevalence No Dummy versus Dummy — compliers

Breast feeding No Dummy | Dummy
status (n=76) (n=116)
. n (%) n (%)
Any breast feeding | 63 (83) 90 (78)
Fully 48 (63) 71(6))
Puartially 15(20) 19(17)
[ Notbreast 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, 95%CI0.556 to
2.09, P=0.80). Indicator variables were entcred in the model where there was a 10% or

greater 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
TPPV and CPAP) and for known predictors for breast feeding success (previous breast

feeding expcrience 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 critena for a
10% change in the odds ratio, and together decreased it by 45% from 1.09 to 0.60 and all
were therefore retained (adjusted OR 0.60, 95% CI 0.26 to 1.37, 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 Qutcome any breast feeding

Those who complied with the study protocol and were randomiscd to the No Dummy
groups were more likely to be breast feeding (fully and partially combined) but this was
not statistically significant (OR 1.40, 95% CI 0.63 to 3.12, P=0.41).

On adjusting for potential confounding, education, main source of household income,
length of time breast fed before, previous breast feeding cxperience and gestational age at
birth each caused a 10% or greater change in the odds ratio. When these variables were
entered into the model the odds ratio decreased by 46% from 1.40 to 0.75 and the adjusted
model was retained (adjusted OR 0.75, 95% C1 0.40 to 1.41, P=0.37).

Those who complied with the study protocol and werc randomised to the No Dummy
groups were more likcly to be breast fecding (fully and partially combined) but this was

not statistically significant.

7.4.1.3 Days to all sucking feeds and jength 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 1.20, 95% CI 0.88 to 1.64, P=0.24) or in the length of hospital stay (HR
1.30, 95% CI 0.95 to 1.78, P=0.10). Summary statistics are presented in Table 7.11.
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Table 7.11 Days to all sucking feeds and Duration of hospitalisation, summary statistics Cup

versus Bottle

Percentile No Dummy Dummy
(n=76) (n=116)
days days
*Days to all sucking feeds 31(24-52) ] 35(25-58)
¥*Length of hospitalisation 38 (32-61) 48 (32-66)

*Median (interguartile range)

When adjusting for the effect of confounding for the outcome days to all sucking feeds,

gestational age and requiring IPPV caused a 10% or greater change in the hazard ratio.

Adjusting for these variables reduced the hazard ratio by 19% from [.20 to 0.97 and the
adjusted model was retained (adjusted HR 0.97, 95% CI 0.70 to 1.35, P=0.87) (Figure 7.1).

Figure 7.1 Kaplan-Meier survival estimates days to all sucking fecds, by No dummy or Dummy
allocation, adjusted for gestational age at birth less than 28 weeks and IPPV.
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Adjusting for the effect of confounding for the outcome Jength of hospital stay, gestational

age caused a 17% reduction in the hazard ratio from 1.30 to 1.08 and therefore the adjusted

model was rctained (adjusted HR 1.08, 95% CI 0.77 to 1.51, P=0.67) (Figure 7.2).
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Figure 7.2 Kaplan-Meier survival estimates length of hospital stay, by No dummy or Dummy
allocation, adjusted for gestational age at birth less than 28 weceks.
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7.4.2 Cup versus Bottle

Among those who complied there werc differences in the baseline demographic and

clinical characteristics between those randomised to the Cup and Bottle groups (Table 7.12
and Table 7.13). Those who complicd with the study protocol and were in the Cup groups
had fewcr twins, more of the mothers were primiparous with a tertiary education, more had
planncd to breast feed for longer than six months and of those who had breast fed before, a

greater proportion had breast fed for longer than six months.
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Table 7.12 Maternal characteristics of those who complied with the study protocol.

Characteristic (Total number respondents) | Complied Cup groups |  Complied Bottle
(n=60 mothers) groups
(0=112 mothers)
X v (%) {n %)
*Maternal agc‘(n_:59/1 11) 2946.2 (16-42) 29+5.6 (15-39)
Parity (n=60/112)
Primiparous 37 (62) | T 4904
Multiparous 23 (38) 63 (56)
Lives with another adult (n=60/105) 37 (95) 99 (95)
Education (n=060/103)
Incomplete HS 14 (23) 35 (34)
Complete HS L 18 30) 34 (33)
Tertiary . 28 (47) 34 (33)
Main income source (n=60/103)
| Part time work 203) 4 (4)
Full ime work - 49 (82) 83 (80)
Benefits 0 (15) 16 (16)
During pregnancy planned to breast feed |
(60/106) - - _
| Yes i 60 (100) 100(94) -
T No T — 0 606
Length of time planned to breast fecd (60/100)
<6 wecks o G
>6 wecks to <3 months L L @ 4l
| >3 months to <6 months [ 10 (17) 21(21)
>6 mornths - 39 (65) 54 (54) |
Dou't know L 10(17 ] 17 (17
Breast fed before (n=60/106) ] .
Yes S ] 20 (33) 41 (39)
No — / [ 06 65 (61)
Length of time breast fed before (60/106) _ _
Never o N 40 (67) j 65 (61)
<6 week_s_ _ 3(5) 10 (9)__
>6 weeks to <3 months 0 7D
>3 months to <6 months ] 20 _ 11 (10)
>6 months 15 (25) 13 (12)

*MeantSD (Range)
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Table 7.13 Neonatal characteristics of thosc who complied with the study protocol.

Characteristic (Total number respondents)

Complied Cup groups |

(n=62 infants)

Complied Bottle
groups
(n=130 infants)

| Hospital (n=62/130)

WCH 19 (31) 36 (28)
MHW 43(69) 94(72)
Twins (n=62/130)
Twing 4(7) 37(28)
Singleton 58(94) 93 (72)
| Method of dclivery (n=62/129)
} Vaginzl 21(34) 42 (33)
Instrument 2(3) 12(9)
Cacsarearn 39 (63) 75 (58)

*Birth weight, grams

15574467 (614-25060)

14944457 (500-2580)

Gestation at buth (n=62/130)

discharged home

<28 weeks 5(8) 21 (16)
| 28-<34 weeks 57(92) 109 (84)
' Respiratory support
Oxygen use > 1 day (n=61/130) 45 (74) 97 (75)
IPPV (n=62/130) 32(52) 75 (58)
CPAP (n=62/130) ] 27 (44) 67 (52)
Home oxygen {n=62/130) 5(8) 10 (8)
| Separation (62/130)
Discharged directly home 24 (39) 44 (34)
Transferred to peripheral hospital then 38 (61) 86 (66)

*Mcan+SD (Range)

Table 7.14 shows the prevalence of breast feeding on discharge home according to

randomisation to cup or hottle for those who complicd with the study protocol.

Table 7.14 Breast feeding prevalence Cup versus Bottle — compliers

LBreast feeding Cup Bottle
status (n=62) =130)
n(%) | n(%)
Any breast feeding | 61 (99) 92 (71)
Fully | 53(86) 66 (51)
Partially 8(13) 26 (20)
[ Not breast feeding | 1(2) 38 (29)

7.4.2.1 Outcome fully breast feeding

Those who complied with the study protocol and were randomiscd to the Cup groups werc

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 variablcs were entcred in the model where there was a

10% or greater difference in distribution (recruiting hospital, parity, education, length of

time planned to breast feed, length of time breast fed before, twins) and for known
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predictors for breast fecding success (previous breast feeding experience and gestational

age at birth).

Education was the only indicator variable that met the criteria for a 10% change in the odds
ratio, decreasing 11% from 5.71 to 5.10 and therefore was retained (adjusted OR 5.10,
95% CI2.24 to 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 fceding on discharge home, which statistically significant at
P=0.004 level.

7.4.2.2 Outcome any breast feeding
Those who complied with the study protoco! 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% CI 3.32 to 191.02; P=0.002).

On adjusting for confounding parity, education, length of time breast fed before and twins
caused a 10% or greater change in the odds ratio. When these vaniables were entered into
the model the odds ratio decrcased by 16% from 25.20 to 21.09, the unadjusted mode! was
therefore rctained (adjusted OR 21.09, 95% CI 2.62 to 169.75, P=0.004), 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.

7.4.2.3 Days to all sucking feeds and length of hospital stay

In contrast to the intention to treat analysis, with the compliance analysis there was no
mcrease in risk of the cup groups taking longer to reach full sucking fecds (HR 1.18, 95%
CI 0.86 to 1.61, P=0.30) or in having 2 longer length of hospital stay (HR 1.02, 95% CI
0.74 10 1.41, P=0.89). Summary statistics are presented in Table 7.15.
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Table 7.15 Days to all sucking feeds and Duration of hospitalisation, summary statistics Cup
versus Rottle

Percentile Cup Bottle
(n=62) (n=130)
days days

*Days to all sucking feeds 35 (25, 55) 35 (24, 54)

*Length of hospitalisation | 42 (31,61) | 45 (32, 63) |

*Median (interquartile range)

When adjusting for the effect of confounding for the outcome days to all sucking feeds,
gestational age at birth met the critcria for a 10% or greater change in the hazard ratio.
Including this vaniable in the model increased the hazard ratio by 26% and the adjusted
madel was retained (adjusted HR 1.49, 95% CI 1.05 to 2.13, P=0.02) (Figure 7.3). Those
randomised to cup and who complicd with the protocol now had an incrcased risk for a
longer time to reach all sucking feeds than those randomiscd to Bottle, which did not reach

significance at the P=0.004 levcl.

Figure 7.3 Kaplan-Meier survival estimates days to all sucking feeds, by cup or bottle allocation,
adjustcd for gestational age at birth lcss than 28 weeks.
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When adjusting for the affect of confounding for the outcome lcngth of hospital stay,
gestational age at birth increased the hazard ratio by 20% and the adjusted model was
retained (adjusted HR 1.22, 95%CI 0.86 to 1.727, P=0.27) (Figure 7.4). In contrast to thc
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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-Mcier survival estimates length of hospital stay, by cup or bottlc allocation,
adjusted for gestational age at birth less than 28 weeks.
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7.4.2.4 Summary compliance analysis

The purposc of compliance analyses as 2 complcment to an intention to treat analyses, arc

to explore hypotheses for subsequent evaluation (Young et al. 1991; Chene et al. 1998).

Thosc complying with the study protocol and randomised to No Dummy groups showed
no statistically significant difference in breast fceding outcomes, days to all sucking feeds
or length of hospital stay which agrees with the intention-to-treat analysis. In contrast,
those who complicd with the study protocol and were randomised to Cup feeds compared
to those who complied with the study protoco! and were randomised to Bottle feeds, had
quite differing outcomes to the intention-to-treat analysis. Breast fecding outcomes (fully
and any) were significantly greatcr for those complying with Cup feeding, days to all
sucking feeds remained significantly increased but there was no significant differcnce in

length of stay.
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Women who complied with the study protocol and were randomised to the Cup groups
were more cducated than those who complicd with the study protocol and were
randomised to the Bottle groups. In addition, fewcr 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 previoﬁsly 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 (Kaufman and Hall 1989; Boo and
Goh 1999; Killersreiter ct al. 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 randomiscd to the Bottle groups. This contrasts with the work of others
where twins have been associated with success in breast fecding (Killersreiter et al. 2001).
Morc women who complied with the study protocol and were randomised to the Cup
groups were primiparous. Parity has not been shown to be related cither 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 ‘Full/Ncarly full’ breast
feeding than those randomised to bottle feeds, which did not reach statistical significance.
There was 2 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 fecding. When adjusting for confounding those who cup fed
had an increased risk of taking longer to rcach all sucking feeds but no incrcase in risk for
a longer hospital stay. The compliance analysis results need to be interpreted with caution
and generalisations cannot be made, however it highlights the need for further research in
regard to the effect of cup fceding on the outcomes any breast feeding on discharge home

and length of hospital stay.
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Chapter 8. Discussion of results from the randomised controlled

trial

This 1s the third and largest randomised controlled trial to assess the effect cup fecding has
on brecast feeding outcomes in preterm infants. 1t 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 Interaction between No Dummy and Cup

There was no interaction effect between using a2 dummy and using a cup. Therefore,
preterm infants who were randomised to use a cup and not use a dummy did not have
better brcast feeding outcomes than preterm infants randomised to usc a cup and a dummy.
The effect dummies have on breast feeding outcomes could thercfore 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% CI 0.51 to 1.39, P=0.50), or “any’ breast
feeding on discharge home (adjusted OR 0.83, 95% CI 0.45 to 1.50, P=0.53). Not using a
dummy also made no significant differcnce to breast fecding prevalence at three or six

months post discharge.

Time to full sucking feeds/Duration of hospitalisation

There was no increasc in risk associated with not using a dummy on the time taken to
reach full sucking feeds (HR 0.94, 95%CI 0.73 to 1.20, P=0.61), or on the length of
hospital stay (HR 0.98, 95% CI 0.76 to 1.26, P=0.87).
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8.1.2.1 Comparison with findings from other studies

Breast feeding

This 1s 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 differcnce in cstablishing sucking feeds for preterm infants, the only studies that
have assesscd the effect of dummies on breast fecding outcomes have been in the term

infant population.

Several observational studies in term infants showed a significant relationship betwcen
dummy usc and early weaning (Victora et al. 1993; Ford et al. 1994; Barros ct al. 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 comparcd
with counselling to include dummy use in the care of term infants reduced dummy use and
bad no impact on breast feeding prevalence at three months of age (Kramer et al. 2001 a).
The reduction in dummy use achicved in Kramer’s (2001a) study was small, 61% in the
cxperimental group still used a dummy comparcd with 84% in the control group. In the
study reported in this thesis 31% randomised to No Dummy used a dummy compared fo

99% of those randomised to receive a Dummy.

A more recent randomised controlled trial showed contrasting results (Howard et al. 2003).
Infants randomiscd to early dummy (introduced at 2 - § days) compared to latc durnmy (to
be introduced at 5 wecks) showed a significantly reduced prevalence of exclusive breast
feeding at four weeks post partum (OR 1.5, 95% CI 1.0 to 2.0, P=0.03) but did not
significantly affect full or any breast fceding. Early dummy introduction also significantly
reduced the duration of any breast fceding (adjusted HR 1.20, 95% CI 1.02 to 1.42,
P=0.03).

The study reported in this thesis provides no evidence to support not using a dummy in the

preterm population as a strategy to increase breast feeding outcomes.

Time to full sucking feeds

Five randomiscd controlled trials have examined the cffect of dummy use and non-
nutritive sucking on transition time to full bottle feeds in preterm infants (Measel and
Anderson 1979; Field ct al. 1982; Bernbaum et al. 1983; Sehgal ct al. 1990; Mattes et al.
1996). Both Meascl et al. (1979) and Field et al. (1982) found that infants who used a
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dummy during tube fecds had on average 27 fewer tube feedings than those who did not
use a dummy. Bembaum et al. (1983) showed a decrease in the number of days to reach
full sucking feeds of six days (P<0.001) for infants who used 2 dummy during tube fceds
and Sehgal et al. (1990) 1.6 days (P<0.001), Mattes ct al. (1996) found no differcnces in
time to reach full sucking feeds. These trials were small with numbecrs ranging from 30 to

59 infants, al} 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 ct al. (1996) that the use of dummies does not
accelerate sucking 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 mcasured (Measel and Anderson 1979; Field et al. 1982; Bernbaum et al.
1983). A meta-analysis was conducted on two of these studics (Ficld et al. 1982;
Bembaum ct al. 1983) and showed a significant reduction in hospital stay (WMD -7.1
days, 95% CI -12.6 to -1.7) (Pinclli and Symington 2003). These trnials werc small with 30
to 59 infants participating, all of whom were being artificially fed.

The study reported in this thesis is the largest randomised controlled trial to evaluate the
effect of dummies on duration of hospitalisation. It therefore provides strong evidence to

suggest that the usc of dummies does not reduce the length of hospital stay.

8.1.3 Cup versus Bottle

Breast feeding

Infants randomised to cup feeds were significantly more likely to be fully breast fed ou
discharge home (OR 1.73, 95%CI1 1.04 to 2.88, P=0.03). Infants werc morc likely to have
‘any” breast fecding if they had cup feeds, however this did not reach statistical
significance (OR 1.37, 95% CI 0.78 to 2.38, P=0.27). The sample size in this study could
have detccted a 14.5% difference in the outcome any breast feeding, a sample size of 1,860
would be needed to test 1f 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 fceding, those randomised to cup feeds were 66% more
likely to be “fully and high partial’ breast feeding, however this did not reach significance
(adjusted OR 1.66, 95% C10.97 to 2.83, P=0.07).

The inclusion of ‘high partial’ breast fecding did not form part of the initia! study
hypothesis, and the alternatc sub-catcgorisation of “Full/Nearly Full breast feeding’
(Coffin et al. 1997) had not becn published when this study was designed. The study was
powered to detect a 16.5% increase in proportion of infants fully breast fceding on
discharge home from 45% to 61.5%. The pre-trnal rates for a combined group of ‘high
partial’ and fully breast feeding cannot be determined as the bascline data were not
collccted in this format. The study may therefore have been under-powercd to detect a
difference when ‘high partial’ breast fceding was included. This cxploratory 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 at three and six months but this did not reach statistical significance,

Time to full sucking feeds/Duration of hospitalisation

Infants randomised to cup feeds had a significantly increased risk of taking longer to reach
all sucking fecds (adjusted 1R 1.75, 95% CI 1.34 to 2.28, P<0.001). Infants randomiscd to
cup feeds also had a significantly incrcased risk of a longer duration of hospitalisation (HR

1.41, 95% CI 1.09 to 1.82, P=0.01).

8.1.3.1 Comparison with findings from other studies

. 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. 71% of infants in this study werc discharged home breast feeding, 53% fully breast
feeding and 17% partially breast feeding. Reported proportions for any (fully and partially
combined) breast feeding on discharge home from other Australian nconatal units include

54% for infants <1500 grams (Doherty and Sparkman 1997), 62% for infants less than 33
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weeks gestation af birth (Simmer et al. 1997) and 64% for infants lcss than 35 weeks (45%
exclusive and 19% partial) (Yip et al. 1996).

Studies of interventions in transition to breast feeds for preterm infants

The three published randomiscd confrolled trials of interventions in the transition to breast
feeds for preterm infants have conflicting results (Kliethermes ct al. 1999; Mosley et al.
2001; Rocha et al. 2002). Klicthermes et al. (1999) found a much greater cffect 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
4.5,95% CI 1.4 to 15, P=0.0001). The odds ratio of going home fully breast feeding in the
tube group were 9.4 (95% CI 3.1 to 28.4). Cup fecding was used in their study only during
the ‘rooming-in’ period prior to discharge when the nasogastric tube had been removed
and a supplementary feed was necessary bascd 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 al. 2002) or exclusive breast feeding (Moslcy et
al. 2001).

The study reported in this thesis supports the work of Klicthermes ct al. (1999) for infants
discharged home fully breast feeding. It adds weight to thc hypothesis that using bottles

during thc transition to breast feeds interferes with a preterm infants ability to breast feed.

Time to full sucking feeds

Time taken to rcach all sucking feeds was not reported by Klhiethermes et al. (1999),
Mosley et al. (2001) or Rocha et al. (2002). This is, however, a marker 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 Klicthermes 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 hospital 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 comparcd to Bottle groups of 48 days (HR 1.41,95% CI1 1.09 to 1.82, P=0.01).
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8.2 Possible 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 dummics
does not? There 1s 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 characteriscd
by bursts of rapid sucks followed by pauses (Danicls et al. 1986; Hafstrom and Kjcllmer
2000; Hafstrom and Kjellmer 2001). In nutritive sucking the sucking bursts are longer
than the sucking pauses, and therc is a slower sucking rate (Daniels ct al, 1986). However,
nutritive and non nutritive sucking appears to be more a function of the presence or
abscnce of milk flow. Both a dummy teat and bottle teat rcaches the hard palatc 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 nutnitive and non nutritive
sucking and that swallowing was rarcly 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 {rom the study rcported in this thesis and from the study of Kliethermes et al.
(1999) suggest that thc improvement in breast feeding outcomes occurred because bottles
were not used in the transition to all breast fecds, rather than by the use of cup or tube
feceds per se. In other words it is possible that not introducing a prcterm infant to bottle
fecds during their transition to full breast fecds improves breast feeding outcomes,

regardlcss of the altermate method used to supplement or complement feeds.

There is substantial evidence (Meier and Anderson 1987; Mcier 1988; Mcier ct al. 1991,
Bier et al. 1993; Young 19935; Bier et al. 1997; Chen et al. 2000) demonstrating that
preterm infants have higher oxygen saturation rates when breast feeding than when bottle
feceding, suggesting it is easier for them to coordinate sucking, swallowing and breathing
with brcast feeding. It cannot, therefore, be the adverse physiological effects of bottle
feeding that interferc with breast feeding outcomes. Many infants do manage to breast
feed successfully when bottles have becn used; 47% (n=72) of the infants randomised to
bottle feeds were fully breast fecding and 68% (n=103) ‘any’ breast {eeding on discharge
home 1n the study reported in this thesis. The majonty of infants adapt to any differcnces

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 fceding outcomes with dummy use,

2. in Klicthermes et al. (1999) study dummies were available for usc 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),

1t 1s possible that the major contributing factor to bottles interfering with breast feeding

outcomes 1s the immediate and consistent reward of milk that occurs with bottle feeds and

not due to differences in sucking action betwecen 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
sucking feeds and conscquently had a longer period of hospitalisation. This finding was in
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 1s that infants can manage all
sucking feeds. As the infants matured, some became less satisfied with cup feeds and
more difficult to feed by this method, this generally occurred in their last week in hospital.
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 1s

unknown how much this may have contributed to the increased length of stay.

The increased length of stay for thosc randomised to cup fecds requires further
investigation. In her book on breast fecding special care babies, Lang (1997) suggests that
as the preterm infant maturcs they may he able to bottle fecd without this interfering with
breast feeds, but she cautions that the introduction of a bottle should only occur when
breast feeding 1s well cstablished. Further research is required on this hypothesis, it may
be possible that such a stratcgy with the introduction of bottles once breast feeding is
established may rcduce the increased length of hospitalisation secn with the results

reported in this thesis for infants cup fed.

If the increased length of hospitalisation is confirmed by further studies, altcrnate
management practices may be appropriate which would lessen the financial impact on the
health s'\ystcm. For example early discharge programs may be uscd, that cnable the mother

and her infant/s to be discharged home whilc still requiring gavage feeds (Collins et al.
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2003). Such programs provide health professional support with daily, or as nceded, visits

by midwives skilled in the care of preterm infants until full sucking feeds are rcached.

8.3 Limitations

8.3.1 Compliance

A major limitation of the study reported in this thesis is the high ratc of non compliance.
Of the 151 infants randomised to the cup groups 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 (0.7%) infant

randomiscd to reccive a battle had a cup introduced.

Compliance in the study by Rocha et al. (2002) 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 obtaincd. 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.
(1997) examined the effect of supplemental feeds and use of bottles and dummies in term
newboms. The experimental group received supplements (by cup or spoon) only if
medically indicated, and no bottles or dummies were allowed. The control group reccived
standard carc whereby supplements were routinely offered by bottle afier each breast fecd,
and dummies were offercd to all infants. 24% (n=70) of the experimental group

introduced a dummy, 10% (n=28) uscd a bottle for supplementary fecds.

Kramer et al. (2001a) tested whether dummy use was causally related to weaning in term
infants. Participants werc randomly allocated to one of two counsclling interventions, the
experimental group 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
recommended as onc of the options for calming their infant. Dummy usc was significantly
reduccd in the expenmental group, however a substantial proportion (61.4%) still used a

dummy compared to 84% in the control group.
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Compliance in the study reported in this thesis diffcred between the two participating
recruiting centres. Those recruited at the WCH had a far higher rate of non compliance
than the MHW. 66% (n=36) of infants recruited at the WCH had a bottle introduced
compared to 51% (1=49) at the MHW, 57% (n=29) of infants recruited at thc WCH had a
dummy introduced comparcd 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.

Experiencc with cup fecding would be a contributing factor to compliance. The MHW had
becn 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 MHW included in-service cducation, written
instructions, supporting literature, one-to-onc support where nceded before commencing
the trial and during the trial. Written instructions and supporting literaturc were available
to all participating peripheral hospitals. An in-service education session was given to the
metropolitan hospitals participating in the Adclaide arca, 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 fecding and the withholding of dummics
and directly influenced parents; some staff refused to cup fecd. Fcedback from some staff
during the study was that they felt uncomfortable and unfamiliar with cup {ceding. In
contrast the one mother who changed {rom bottle to cup did so because she was transferred
to a peripheral hospital where cup fecding of preterm infants was the norm, she saw all the
other mothers and staff cup fceding and was influenced by this. Some parcnts did not like
cup feceding and felt that their infant needed to use a bottle to ‘leam” how to suck. The trial
also did not have great appeal to parents with 37% of the 442 mothers approached not

wanting to participate.

Sackett (2000) states that onc 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 was necded

to ensure good staff support for the intcrventions.

Trials are undertaken for alternative treatments when clinicians are uncertain about
whether their opinions on the treatment arc correct, Sackett calls this the ‘uncerrainty
principle’ (Sackett 2000). However clinicians can be so convinced of the cxperimental
trcatments 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 fecding and withholding a dumomy, many staff believing
strongly that the experimental treatment was ineffective. With better support and more
involvement with the trial dcvelopment these views and, thercfore, compliance may have

been different.

A systematic literature review of clinician and patient barriers to participation, including
barricrs to protocol adhercnce as well as barriers to taking part in trials, has been
undertaken by Ross (1999). The barricrs to clinician participation identified included time
constraints, lack of staff and training, worry 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 rescarch guestion.
Barriers to paticnt 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 barrier to patient participation. Clinicians may act as a barrier to patient
participation when there is an incompatibility of the study protocol with usual practice, this
includes a clinician’s personal preference for onc of the treatments, This can lead to the
clinician influencing the paticnt decision not to join (Ross et al. 1999), or, on extrapolation,

clinician preference would also influence paticnt adherence to the protocol.

Due to financial limitations peripheral hospitals did not receive comprehensive support.
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 nconatal unit advises that cup feeding be introduced slowly to prevent
staff opposition (Musoke 1990). Staff feclings 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 clinically 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 of breast 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
using a dummy is unable to be confidently determined due to the high non compliance.
High non compliance causes a considerable dilution of the effect suggesting that the results
would be greater if compliance were 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 limitation 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
study investigator to study allocation. Recrnitment, trial and hospital data collection for |
the WCH and participating centres were undertaken by the study investigator, and by a
research midwife at the MHW and participating 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 Clinical 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 necds to be tempered with the results that the use of cups significantly
increascd the risk of an increased time to full sucking feeds and hospital stay and the

conscquent financial implications for the health system.

There is a beneficial health effect for preterm infants in receiving any breast milk, the
outcome ‘any breast feeding’ is thercfore important. This study was unablc to show a
difference in thc proportion of infants discharged home breast feeding (fully or partially)
compared to not breast feeding. It remains unknown if the lack of benefit is due to the lack
of compliance or to lack of efficacy of cup fceding. The exploratory compliance analysis
showed a significant increase in the odds ratio of any breast fecding, and in the risk of an
incrcase in length of time taken to reach full sucking fecds, but showed no significant
difference in length of hospital stay. Confirmation of these findings by further research is

therefore necessary.

Given the difficulty in staff and parent acceptance of cup feeding in this study and the lack
of cffect on the outcome ‘any breast fecding’, it would be difficult to recommend the
introduction of cup feeding into nurseries, except where staff are keen to usc 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. This study however, adds support to the findings of Kliethermes (1999) that not

introducing bottlcs increases breast feeding success.

8.5 Research implications

A sufficiently powered, randomised controlled trial is needed to assess if cup feeding has
an effcct on the outcome any breast feeding and to determine if the poor compliance, the
effect on time to reach all sucking feeds and length of hospital stay was particular to this
trial. Rescarch to determine if the timing of the introduction of bottle feeds affects breast

feeding outcomes is required.
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Chapter 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). Data from 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 in 9.2.

9.1 Protocol for addition of data into existing Cochrane Review

The existing Cochrane Review is titled ‘Non-nutritive sucking for 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
All experimental and quasi-experimental studies in which non-nutritive sucking (NNS) 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.

Types of intervention

Non-nutritive sucking involving the use of a pacifier. The intervention occurred before,
during or after feeding by a naso/orogastric tube; before or after bottle feeding; or outside of
feeding time.

Types of outcome measures

a) weight gain, b) length of hospital stay, c¢) transition to oral/nipple feedings, d) heart rate
and oxygen saturation/oxygenation, €) activity/behaviour, f) any other clinically relevant
outcomes (Pinelli and Symington 2003).

The methodological quality of the study reported in this thesis was assessed according to
criteria detailed in the systematic review (Pinelli and Symington 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/inclusion criteria. Data were added to the existing meta-analyses for the
cutcomes length of hospital stay, weight gain and transition to oral/nipple feedings. Data
were extracted from the review and cntered into the MctaView component of the Cochrane

Collaboration’s Review Manager software (RevMan), version 4.2 (RevMan 2003).

9.2 Protocol for systematic 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
for the mother to be present to breast feed and an alternate method of supplementing and
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 artificial teats (Bu'Lock et al. 1990;
Neifert et al. 1995). An incrcascd breast feeding prevalence has been reported when bottle
fceds have been replaced by cup feeds (Lang ct al. 1994; Gupta et al. 1999) or by tube only
(Stine 1990) in this transition time, howevcr these studies were small and uncontrolicd.
Finger fceding a preterm infant as an alternative to bottlc or cup feeds has been described
in a case report (Kurokawa 1994; Healow 1995). This involves taping a size 5 FG fecding
tube to the side of the finger and inserting the finger, pad side up into the infant’s mouth,
the feeding tubce 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 1s more stressful for preterm infants when compared to breast {fecding as
shown in randomised (Young 1995) and non randomised crossover studics (Meier and
Anderson 1987; Meier 1988; Bicr et al. 1993; Bier et al. 1997) and with paired
obscrvations (Chen et al. 2000). Temperature is unchanged with breast fecding (Bier et al.
1993) or increased (Meier 1988; Meier et al. 1991; Bicr ¢t al. 1997; Chen et al. 2000).
There were no significant differences in heart or respiratory rate between breast and bottle
feeding (Bicr et al. 1993; Bier et al. 1997; Chen et al. 2000). Dcsaturations (<90%) occur
more frequently with bottle feeding (Bier et al. 1993, Young 1995; Bier ct al. 1997; Chen
et al. 2000) and mean oxygen saturation (Mcier et al. 1991; Bier ct al. 1997; Chen et al.
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2000) and transcutaneous oxygen pressure is lower (Meler and Anderson 1987; Mcier

1988).

Cup feeding has been compared to breast feeding in 2 non randomised cross-over study of
preterm Infants (Freer 1999). No significant difference was found in respiratory ratc or
hcart rate between breast and cup feeding, however heart rate was more stablc during
breast feeds. There was a statistically but not clinically significant differencc in the mean
oxygen saturation between the two feeding methods (breast feeds mean 96% SD 2.4, Cup
feeds 94%, SD 3.5). Mean breast feeding duration was longer than cup feeding, however
when divided by gestational age at time of fceding the mean breast fecding time was
comparable but the cup feeding time increased with increasing gestational age. In a casc
serics Dowling (2002) described the effect of cup feeding in eight pretcrm infants.
Breathing remained stable during cup feeds, the lowest oxygen saturation during the feed

was 83% however the volume of intake was low with 39% of milk dnbbled on to the bib.

For mothers who wish to breast feed their preterm infant it is imaportant to establish the
most efficacious and least harmful method of supplementing or complementing breast

feeds in the transition from tube to breast feceding.

9.2.3 Objectives

The primary objective was to determine the effects of not using bottles (instead using
intcrventions such as cup feeding, tube alone, spoon, dropper or finger fecding) during the

preterm infants transition from tube to breast feeds compared with using bottlcs.

Subgroup analyses were planned to determine if safety and efficacy outcomes were altered
by the maturity of the infants (for example, gestational age < 28 weeks at birth; 28 to <34
weeks and 34 to <37 weeks). Subgroup analyscs were also planncd by type of intervention

(for example bottle compared to cup, bottlc compared to tube alone ete).

9.2.4 Criteria for considering studies for this review

Types of Studies

All published trials using random or quasi-random paticnt allocation.
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Types of Participants
Infants born less than 37 weeks gestation whose mother has chosen to breast fecd. Infants

requiring supplemental oxygen may be included.

Types of Interventions
Bottle fecding infants during the transition from tube to breast feeds versus no bottle (eg
cup, tube, spoon, droppcr, finger feeding). No bottle was classified as the treatment and

bottle the control.

Types of Qutcome measures
Primary efficacy outcomes:
1. Feeding and growth outcomes as asscssed by:
1.1  number of days to reach full sucking fceds
1.2 breast feeding prevalence (any compared to not breast feeding and fully compared
to partially and not breast fceding) on discharge home and at 3 and 6 months post
discharge
1.3  weight gain
1.4 length of hospitalisation
1.5 duration of feed

Primary safety outcomes:
2. Adverse events
2.1 cardio-respiratory stability during and afier intervention

2.2 milk aspiration - on radiologic assessment

Secondary outcomes:
1. Satisfaction
1.1  parental satisfaction as measured by sclf report

1.2 health personnel satisfaction as mecasured by self report

9.2.5 Search strategy

Computerised searches were conducted of the Cochrane Central Register of Controlled
Trials (Issue 1 2003), MEDLINE (1966 to May Week 3 2003), CINAHL (1582 to Apr!
Weck 1 2003) and EMBASE (1980 to 2003 Week 15). The MeSH headings used were:
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Brecast feeding; Milk, human; Infant, Newbormn; Infant, Newborn, Discases; Intubation,
Gastrointestinal. The following text words were used: Neonat$, Cup, Cup Fe?dS,

Cupfe?d$, Gavage, Gavage feedS, Tube feed$, Spoon, Dropper, Finger Fe?dS$.

To identify randomised controlled trials or controlled clinical trials, the following search

strategy, dcveloped by Carol Lefcbvre 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 allocation/

5. double blind method/
6. single-blind method/
7. 01/1-6

8. clinical trial.pt.

9. cxp clinical trials/

10
11

. (clin$ adj25 trial§).tw.

. ((singl$ or doubl$ or trebl$ or tripi$) adj25 (blind$ or masks$)).tw.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

placebos/

placebo$.tw.
random3.tw.

research design/
or/8-15

comparative study/
exp evaluation studies/
follow up studies/

prospective studics/

or/17-21

animal/ not (human/ and animal/)
7or 16 or 22

24 not 23

(control§ or prospectiv§ or volunteer$).tw.
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To 1dentify randomised controlled trials or controlled clinical trials in Ovid CINAHL 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 Cochranc Collaboration (Clarke et al. 2003) and the Cochrane

Nconatal Review Group werc uscd (Sinclair et al. 2003).

Selection of studies for inclusion
Studics were excluded if it was apparent from the abstract that they did not mect the
inclusion criteria. Where there was uncertainty about inclusion of the study, the full text

was retrieved.

Assessment of methodological quality

Once inclusion of trials was established, the mcthodology of the trial was assessed. The
data were cxtracted onto hard copy data shects and data extraction and quality asscssment
was undcrtaken. The standard review method of the Neonatal Review Group (Sinclair ct
al. 2003) was uscd to assess the methodological quality of the included trials. This
included assessing the trial for blinding of randomisation or allocation conccalment,
blinding of intcrvention, completeness of follow up and blinding of outcome measurcment.
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). ‘A’ indicates
that allocation concealment was adequate (for example telephone randomisation, or use of
consecutively numbered, sealed, opaque envelopes), ‘B’ unclear (for cxamplc 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

alternate days, hospital number of date or odd/even date of birth) (Clarke et al. 2003).

Additional information was requested from Kliethermes (1999), Mathotra (1999) and
Rocha (2002) to clarify methodology and seck further data regarding outcomes.
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Analysis

Data were entcred into the MetaView component of the Cochrane Collaboration’s Review
Manager software (RevMan), version 4.2 (RevMan 2003). Analysis was by intention-to-
treal. 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% confidencc intcrvals were calculated. For
continuous data the mean and standard deviations (SD) for the experimental and control
groups were extracted and entcred into MetaView. Weighted mean difference (WMD)
with 95% confidence intervals were calculated. The Neonatal Review Group state that to
test for heterogeneity between trials a standard chi squared test, with significance defined
as P<0.05, is used (Sinclair et al. 2003). However, Cochrane Reviews have recently
introduced a new measurc of the consistency between trials, the 7 statistic, which
describes the percentage of total variation across studies that is due to heterogeneity rather
than chance (Higgins and Thompson 2002; Higgins et al. 2003). An I value of 25% is
considcred indicative of low inconsistency, 50% moderatc and 75% bigh (Higgins ct al.
2003). Hetcrogeneity was explored when F was 50% or greater. Meta-analysis was

performed using a fixed effects model.
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Chapter 10. Systematic Reviews

10.1 Addition of data into existing Cochrane Review:
‘Non-nuftritive 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 Cochranc 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 Symington 2003) as assesscd against their eligibility

criteria;

Types of studies: All experimental and quasi-experimental studies in which non-nutritive
sucking (NNS) in preterm infants was compared to no provision of non-nutritive sucking
(Pinclli and Symington 2003).

The study was an experimental study in which non-nutritive sucking in pretcrm 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 than 34 wecks gestation.
Types of intervention: Non-nutritive sucking involving the use of a pacifier. The
intervention occurred before, during or after feeding by a naso/oro-gastric tube; before or

after bottle feeding; or outside of feeding time (Pinelli and Symington 2003).

Non nutritive sucking for the study involved use of a dummy (pacifier) available at all the

above time points.

Types of outcome measures: a) weight gain, b) length of hospital stay, c) transition to
oral/nipple feedings, d) heart rate and oxygen saturation/oxygenation, e) activity/behaviour,
f) any other chnically relevant outcomes (Pinellt and Symington 2003).

The outcomc measures from the study can be included are weight gain, length of hospital

stay, transition to oral/nipple feedings and effect on breast feeding.
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10.1.2 Methodological quality

The study reported in this thesis was assessed against the criteria used in the systematic

revicw (Pinelli and Symington 2003):

Blindness of randomisation: yes

Blindness of intervention: no, not possible

Complete follow-up: 319 randomised, 16 post randowmisation cxclusions (12 died, 4
withdrew)

Blinding of outcome measurement: no

Objective criteria of measuring outcomes: yes

Defined exclusion/inclusion critena: yes

Infants in the study were randomised to cup/no dummy, cup/dummy, bottie/no dummy,
bottle/dummy; therc was no statistically significant interaction between no dummy use and
cup and therefore results from the marginal groups No dummy versus Dummy wcre 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, five (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

dummy had a dummy introduced.

10.1.3 Results

10.1.3.1 Weight gain

Pinelli ct al. (2003) included three randomised controlled trials (Ficld ct al. 1982; Emnst et
al. 1989; Mattes ct al. 1996) in the meta-analysis for the outcome weight gain (grams/day)
and showed a non significant overall effect (WMD 1.57 g/day, 95% CI-0.37 to 3.50). A
statigtically and clinically non significant effect on weight gain remained with the addition
of data reported in this thesis (WMD -0.22 g/day, 95% CI -1.34 to 0.90) (Figure 10.1).
However, there is now a moderate degree of heterogeneity among trials (chi square=6.58,

df=3, P=0.09, I’=54.4%).
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The tnals diffcred in the administration of the intervention, one of the trials inciuded in the
mcta-analysis (Field et al. 1982) allowed use of a dummy between fecds for both the
cxperimental and control groups and another trial did not report whether dummies were
available between feeds. In the trial of Emst et al. (1989) dummies were not allowed
between feeds for the experimental or the contro! groups, whercas in the trial reported in
this thesis (Collins 2003) dummies were not allowed at any time for the experimental
groups and wcre allowed at all times for the control groups. Therc is now no heterogencity
(Chi* = 0.86, df = 1 (P = 0.35), I? = 0%) and there rcmains a clinically and statistically non
significant difference in weight gain (WMD —0.85 g/day, 95% CI -2.10 to 0.41) in the
subgroup of two trials that are most similar in terms of administration of the intervention
(Emst et al. 1989; Collins 2003) (Figure 10.2).

In terms of quality of study, allocation concealment was adequate in two trials (Mattes et
al. 1996; Collins 2003). There is now no heterogeneity (Chi? = 0.86, df = 1 (P = 0.35), 2=
0%) and therc remains a clinically and statistically non significant difference in weight
gain (WMD -1.08 g/day, 95% CI -2.42 to 0.26) in the subgroup of two highest quality
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

mcta-analysis for the outcome length of hospital stay (days) which showed a significant
overal! reduction in hospital stay (WMD —7.1 days, 95% CI —12.6 to ~1.7) for those
randomised to non nutritive sucking. With the addition of data from the study rcported in
this thesis (Collins 2003) the effect on hospital stay was now not significant (WMD -3.97
days, 95% CI--8.10 to 0.15) (Figure 10.4).

“Time to event’ outcomes (length of hospital stay and transition to oral/nipple fceds) in the
Pinelli et al. (2003) systcmatic revicw have been reported using the arithmetic mean and
standard deviations. A more appropriate method of analysis for ‘time to cvent” 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 ablc to be used. As the arithmetic mean has been used
I the systematic review, data from the study reported in this thesis was also reported in

this manner, excluding infants who dicd 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=18) and arithmetic mean were very
similar (Dummy: survivorship mean 57.77 days, standard error (SE) 2.30, 95% CI 53.26
to 62.58; arithmetic mean 57.21 days, SD 28.15; No Dummy survivorship mean 58.17
days, SE 2.44, 95% CI 53.40 to 62.95; arithmetic mean 56.95 days, SD 27.58).

10.1.3.3 Transition time to oral/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 a 3 day reduction 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 a 1.6 day difference in the time
between total 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, 95% CI 43.526
to 51.73; arithmetic mean 47.24 days, SD 24.72; No Dummy survivorship mean 48.44
days, SE 2.10, 95% CI 44.32 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 62.08, No NNS n=11, 251.4 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
possible to add data from the study reported in this thesis (Collins 2003) to the meta-
analysis (Figure 10.6). There remained no significant effect of non nutritive sucking on
days to full oral feeds (WMD —1.32 days, 95% CI —4.32 to 1.58).

10.1.3.4 Displaying results for breast feeding outcomes

The convention in the Cochrane Collaboration for presenting results is:

...1f the odds ratio or relative risk for unfavourable dichotomous outcomes is less than one,
(and nisk differences are less 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 Jeft 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 he inappropriate to

show ‘bad’ outcomes.

It sometimes makes more sense to present the results for ‘good’ outcomes; for example
livebirth after treatment for infertility instead of ‘no livebirth’, or smoking cessation after an
intervention to help peopie to quit smoking instead of “failure to quit smoking’ (Clarke et al.
2003, p. 68).

The breast fceding results for the systematic review rcported in this thesis are thercfore
presented as a ‘good outcome’, that is, ‘any breast feeding’ or ‘fully breast fecding’ instead

of ‘not any breast feeding’ or ‘not fully breast feeding’.

10.1.3.5 Effect on breast feeding

The effect on breast fecding was not included as an outcome in Pinclli ct al. (2003)
systematic review. The outcome ‘any breast feeding’ is defincd 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 nutrtive sucking on breast feeding prevalence (any or fully)
on discharge home (Figure 10.7), and at three and six months post discharge (Figure 10.8
and Figure 10.9).

For the study reported in this thesis, Labbok and Krasovcc’s'(1990) definition for fully
breast fecding for discharge home was used (defined as gyving no other solid or liquid
apart from vitamnins, minerals, water, juice or ritualistic feeds given infrequently in
addition to breast feeds). Infants who on discharge home were receiving complementary
or supplementary fceds of breast milk were considered as fully breast fed. At three and six
months post discharge the term ‘all breast feeds” was used to rcpresent that the infant’s
milk feeds were only breast feeds with no other types of milk given, ‘partial’ meaning that
the 1nfant’s milk fceds were a combination of breast feeds and other types of milk. The
intent was to determinc the type of milk feeds infants were receiving (breast or formula)
irrespective of whether they were receiving solids. This docs not fit with the accepted
definition of full breast feeding (Labbok and Krasovee 1990), that is, if an infant is on

solids and all milk fecds are breast feeds they are classified as partially breast feeding. The
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prevalence for ‘all breast fceds’ cannot therefore be combined with fully breast feeding
reported 1n other studies and are therefore reported in the text and not included in Meta
View: all breast fceds at 3 months post discharge NNS n=34/141, 24%; No NNS
n=44/142, 31%; all breast fceds at 6 months post discharge NNS n=23/140, 16%; No NNS
34/141, 24%.

10.1.4 Discussion

The results of Pinelli et al. (2003) systcmatic review demonstrated a significant benefit of
non nutritive sucking on reducing length of hospital stay. Thc 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
mcta-analysis was not possible for transition from tube to hottle fceds due differences in
reporting. A non significant effect on post-conceptual age at full oral feeds rcmains. Non
nufritive sucking has no significant cffcct on breast feeding prevalence on discharge home

and at three and six months post discharge.

10.1.5 Conclusions

Implications for practice

The rcsults from the addition of data reported in this thesis to Pinelli et al. (2003)
systcmatic 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.
Given the positive behavioural effects reported in Pinelli et al. (2003) review and the
absence of any negative cffects non nutritive sucking on 2 dummy can be safely used by

preterm infants,

Implications for research

It would be useful to confirm these findings in a well designed, sufficiently powered
randomised controlled trial. Outcome measures need to be clearly defined and reported. [t
1s rccommended that time to full oral feeds be reported as days from birth to last gavage

feed. Breast fecding needs to be clearly defined to allow comparisons.
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10.1.6 MetaView Graphs

Figure 10.1 Weight gain, NNS versus No NNS

ReMeaw Nor-nutritive sucking (NNS) for promation af physlclogic stability and nutrition in pretermn infants (Pinelli 2003)

Comparison: Non nubitive sucking versus o non nulritive sucking

Outcorne: Weight gain (grams/day)

Study NNS No NNS WMD (fixed) Weight WMOD (fixed)

or sub-category N Mean (SD) Mean (SD) 95% Cl % 5% Cl
Calfing 2003 147 19.5316.42} L46 20.€4 (5.8 68.63 -1..1 t-2.48, 0.26;
Ernst 1989 2 30.20:3.50) & 20.8011.73) 22.92 0.50 T-2.61, 3.61]
Field 1982 30 19.38 (4. 90} 27 16.50(5.50) 16.37 280 [2.08, 3.52]
Mattes 1996 14 24.30(7.13) 4 24.£5(9.00) 2,47 ~0.30 1-6.53, 4.50)

Total (95% CI) 202 136 100.00 -0.22 [-1.34, 3.99]

Test for heterogeneity: Chiz= 6.68, df =3 (P = 0.09), I = 54.4%

Test for overal effect Z=0.38 (P = 0.70)
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Figure 10.2 Weight gain, NNS versus No NNS, subgroup analysis by intervention

Review, Non-nutrifi ve sucking (NNS) for promolion of physiologic stability and nutrifon in preterm infants (Pinelli 2003)

Comparison: Studies with most similar intervention

Qutcome: Weight gain (grams/day)

Study No NNS NNS WMD (fixed) Welght WMD (fixed)

or sub-category N Mean (SD) Mean (SD) 85% ClI % 85% Cl
Callins 2003 "L 19.53(6.12} 146 20.84{5.32} ._"" 23.75% -1.11 [-2.4%, C.2¢]
Ernst 1989 3 30.30(5.00% 29.80(2.70 I 16.25 9.53 -2.€., 3.61]

Total (95% Cl) 156 105, 00 -0.8E (-2.10, Q.41

Test for heterogeneity: Chi? = D.B§, df = 1 (P=0.35), [ = 0%

Test for overal effect Z=1.33 (P = 0.18)
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Favours conlrol
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Figure 10.3 Weight gain, NNS versus No NNS, subgroup analysis by tnal quality

Raview Non-nutritve sueking (NNS) for promotion of physiologic stabilitly and nutriion in preterm Infants {Pinelli 2003)
Comparison: Sensitvity analyses
Outcorne: Weight gain (C, M)
Study NNS Na NNS WMD (fixed) Weight WMD (fixed)
or sub-calegory N Mean (SD) N fMean (SD) 95% Cl % 95% CJ
Collins 2003 117 19.5306.42) 146 2G.64 (5, 02) _;T °5.0¢8 -1l =218, 0.2€)
Maltes 1896 14 27.30(7.15) 14 24.83(3.00 o 4.93 ~5.50 [-6.50, 5.53]
TDbi(Qé%Cl) 16 160 ‘} 12¢.00 -1.08 [-2.4Zz, 2.:z6;
Test for heterogeneity. Chi* = 0.04, df = 1 (P= 0.85), F = 0%
Test for overall effeck Z=1.58 (P =0.11)
' 10 3 ° 3 10
Favours No NNS Favours NNS
Figure 10.4 Length of hospital stay, NNS versus No NNS
Review: Nan-rutrifive sucking (NNS) for promption of physiologic stability and nutriion in preterm infants (Pinelli 2003)
Comparison; Nan nutriive sucking wersus no non nutritive sucking
Quicome: Length of hospital stay
Study NNS No NNS WMD (fixed) Weight WWMD (fixed)
or sub-category N Mean (SD) N Mean (SD) 95% Cl % 95% Cl
Bernbaum 1983 3 31.90(6.20 15 £9.70(0.62) H—L——, 10 .62 -6.80 '-13.27, 0.32:
Caliins 2003 V5D 57.21.28.15) 151, =5.35127.338;) 2 £2.83 C.26 1-6.04, 6.56.
Fiel] 1982 3¢ AR .0G0(21.20) 27 EE.OC(18.00) —— | 16.35 -£.0C (-12.73, 2.13)
Total (95% CI) 197 293 ’J 1060.00 -2.97 [~5.10, 0.5,
Test for heterogeneity: Chi2 = 3.08, df = 2 (P = 0.21), 12 = 35.0% h
Test for overall effect Z = 1.89 (P = 0.08)
-10 -5 0 5 10
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Figure 10.5 Days from birth to last gavage feed, NNS versus No NNS

Review: Nan-nutrifve sucking (NNS) for promotion of physiologic stability and ntrition In preterm Infanks (Pinglil 2003)
Comparison: Non nutriive sucking versus no non nutrfive sucking
Outcome: Days from birth o last gavage feed
Study NNS No NNS WMD (fixed) Welght WMD (fixed)
or sub-categofy N Mean (SD) N Mean (SD) 95% Gl % 95% Cl

Colling 2003 210 27.24(24.72) Zs0 48,27 (2€.053 3] - 105.33 -1.03 (-6-87, 4.6}
Tota! (85% C1) 14C 20 100.09 -1.03 [-6.97, <.67)
Test for heterogeneity: not apphicabla
Test for overall effect Z=0.35 (P =0.73)
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Figure 10.6 Post-conceptual age at full oral feeds (days), NNS versus No NNS

Review. Non-nutritve sucking (NNS) for promotion of physiologic stability and nufrition in preterm infants (Pinelli 2003)
Comparison: Non nutritive sucking versus no non nutitive sucking
Outcome: Post-conceptual age at full oral feeds (days)
Study NNS No NNS WHMD (fixed) Weight WMD (fixed)
or sub-Category N Mean (8D} N Mean (SD) 95% Gl Ya 85% Cl

Coliing 2003 14¢ 255.63(1r .52 153 257.6G2{33.45) __.:_][: 93,63 -1.32 -4.23, 1.39)

Matles 1998 i3 243.70(62.¢8) 12 251.4C(R7.6C! .‘_‘__é'______, C.37 -1.7C [-49.63, 46.23)
Total (95% Cl) 153 w61 100.80 -1.37 (=4.23, 1.43)
Test for heterogeneity: Chi* = 0.00, of =1 (P = 0.99), # = 0%
Test for overall sffect 2 = 0.89 (P = 0.37)
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Figure 10.7 Breast fecding on discharge home, NNS versus No NNS

Review: Non-nutritive sucking (NNS) for promotion of physiofogic stability and nutrition in preterm infants (Plnelh 2003)
Comparsan:  Non nutritive sucking versus no non nutritive sucking

Outcome: Breast feeding on discharge home

Study NNS No NNS RR (fixed)
or sub-category N N 95% Cl
01 Any breast feeding

Coliins 2003 108/151 107/152

Subtoetal (35% C) 151 152

Total events: 108 (NNS), 107 (No NNS)

Test for heterogenelty: not applicable

Test for overall effect: Z = 0.22 (P =0.83)

02 Fully breast feeding

Coallins 2003 85/151 79/152

Subtotal (95% Ci) 13) 152

Total events: 85 (NNS), 79 (No NNS)
Test for heterogeneity: not applicable
Test for overall effect: Z = 0.75 (P = 0.45)

|
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%
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100.00

05 0.7
Favours No NNS

1

JE—

1.5
Favours NNS

2

RR (fixed)

95% C!
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.02 1{0.88, 1.17]}
.08 (3.88, 1.33]
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Figure 10.8 Any breast feeding at three months post discharge, NNS versus No NNS

Review: Non-nutritive sucking (NNS) for promoticn of physiologic stability and nutrition in preterm infants (Pinelli 2003)
Comparison:  Non nutritive sucking versus no non nutritive sucking
QOutcome: Any breast feeding at 3 months post discharge

Study NNS No NNS RR (fixed) Welght RR (fixed)

or sub-category /N n/N 95% CI % §5% ClI
Collins 2003 53/141 58/142 100.00 0.92 [0.69, 1.23]
Total (95% ClI) 141 142 100.00 0.92 [0.69, 1.23)

Total events: 53 (NNS), 58 (No NNS)
Test for heterogeneity: not applicable
Test for overall effect: Z = 0.56 (P = 0.58)
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Figure 10.9 Any breast feeding at 6 months post discharge, NNS versus No NNS

Review: Non-nutritive sucking (NNS) for promotion of physiologic stability and nutrition in preterm infants (Pinelli 2003)

Comparison:  Non nutritive sucking versus no non nutritive sucking

Outcome: Any breast feeding at 6 months post discharge

Study NNS No NNS RR (fixed) Weight RR (fixed)

or sub-category n/N n/N 95% Cl % 95% Ci
Collins 2003 34/140 43/141 100.00 0.80 [0.5%4, 1.17]
Total (95% Cl) 140 141 100.00 0.80 [0.54, 1.17)

Total events: 34 (NNS), 43 (No NNS)
Test for heterogeneity: not applicable
Test for overall effect: Z = 1.16 (P = 0.25)
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10.2 Systematic Review “Bottle feeding during the transition from tube

to breast feeds in preterm infants”.

Sec Chapter 9 (section 9.2) for the protocol for this systematic review.

10.2.1 Description of studies

Thirteen trials werc 1dentified, five trials were included in the review and eight excluded.

10.2.1.1 Included studies

Five studics were included in this review, details of cach of the included studies
(Kliethermes et al. 1999; 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
singlc centre. The total number of infants after post randomisation exclusions tn 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 at birth but differed in upper limits, less than
34 weeks (Collins 2003), and less than or equal to 34 weeks (Marinelli et al. 2001). One
study was limited to a gestational age at birth of 32 — 34 weeks (Rocha ¢t al. 2002) and one
32 - 37 wecks (Mosley ct al. 2001) and one was limited to preterm infants of birth weight
between 1000g and 2500g (Kliethermes et al. 1999). Two trials stratificd infants at
randomisation, one by birth weight (Rocha et al. 2002) and one by gestational age at birth
(Collins 2003).

10.2.1.1.2 Interventions

No Bottle is classificd as the treatment and Bottle the control.

Four trials compared bottle feeding with cup feeding (Marinelli ct al. 2001; Mosley ct al.
2001; Rocha et al. 2002; Collins 2003) and one compared bottle to gavage tube alone
(Xlicthermes ct al. 1999). In all the trials bottle fceds or alternative (cup/tube alone) were
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not to replace a breast feed and were only given when the mother could not be present or if
extra milk was thought neccssary after a breast fced and the infant was asscssed 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), (Marnelh et al. 2001; Rocha et al. 2002; Collins 2003) two used
medicine cups, 30 ml (Marinelli ¢t 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 procedurc (Mosley ct al. 2001). An indwelling nasogastric tube
remained in situ for both experimental and contro! groups in one study (Collins 2003), 1t is
not clear whether this occurred for the remaining trials of cup feeds (Marinell: et al. 2001;
Mosley et al. 2001; Rocha ct al, 2002)

For the bottle compared to tube alonc trial (Kliethermes et al. 1999) all infants wcre given
standard care (including non nutritive breast fceding) until written orders for oral fcedings
werc given. For the control (bottle) group the nasogastric tubc was removed as directed by
the clinical care team, and all supplementary or complementary feeds were given by bottle.
Tor the cxperimental group (tube alone) feeds were given by an indwelling 3.5 French
Gauge (FG) nasogastric tube (smaller than the commonly used size S FG). The tube was
removcd during the last 24-48 hour parent ‘rooming-in’ pcriod where a cup or syringe was

used if needed.

Skin to skin contact and non nutritive sucking at the breast was encouraged for all infants
in two trials (Colliné, 2003; Kliethermes, 1999). 1t is not reported in the trials of Mosley et
al. (2001) and Rocha ct 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 greater than or equal to
34 weeks. In a third trial (Collins 2003) sucking feeds commenced when the infants were
assesscd to be mature enough to coordinate a suck-swallow-breathe-reflex. The remaining
two trials did not specify other than when dirccted by the neonatologist/neonatal nurse

practitioner (Kliethermes et al. 1999; Mosley et al. 2001).
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Use of a dummy in the incuded studies varied. Collins (2003) randomised infants to
cup/no dummy, cup/dummy, bottle/no dummy, bottle/dummy. Therc was no statistically
significant intcraction between no dummy use and cup and therefore results from the
marginal groups Cup versus Bottle were ablc to be analysed independently. A dummy was
available during tube feedings for the experimental group in Kliethermes et al. (1999). Itis
not reported whether a duramy was availablc outside feeding times in cither group.

Mosley et al. (2001) docs not report whether dummies were used, and in Rocha ct al.

(2002) a dummy was not used for the experimental (cup) group.

10.2.1.13 Outcome measures and results

Not all outcomes were reported in each study.

Only one study (Collins 2003) measured time taken to reach full sucking fecds.

Four studies (Kliethermcs ct al. 1999; Mosley et al. 2001; Rocha et al. 2002; Collins 2003)
measured breast feeding outcomes. Any breast feeding was measured at discharge home
from hospital in three trials (Kliethermes ct al. 1999; Rocha et al. 2002; Collins 2003), at
three months in three trials (Klicthermes et al. 1999, Rocha et al. 2002; Collins 2003), and
at six months in two trials (Kliethermes et al. 1999; Collins 2003). Fully breast feeding
was measured at discharge home from hospital in three trials (Kliethermes et al. 1999;
Mosley ct al. 2001 ; Collins 2003), and at three and six months in one trial (Kliethermes et
al. 1999).

Full breast feeding was defined as giving no other solid or iquid apart from vitamin,
minerals, juice or ritualistic fecdings given infrequently in two trials (Klicthermes et al.
1999; Collins 2003). Onc trial (Mosley ct al. 2001) uses the term ‘exclusive’ breast
feeding but does not define or reference the term. Infants who on discharge home werc
recciving complementary or supplementary fceds of breast milk were considered as
partially breast fed by Kliethermes et al. (1999) and fully breast fcd by Collins (2003).
Two percent of women (n=6) with 2% of infants (n=7) had chosen to feed their infants
expresscd breast mijk by bottle in Collins (2003). At three and six months post discharge
Collins (2003) used the term ‘all breast feeds’ to represent that the infant’s milk fecds were
only breast feeds with no other types of milk given, ‘partial” meant that the infant’s milk

fecds were a combination of breast feeds and other types of milk. The intent was to
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detcrminc 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 {ull
breast feeding (Labbok and Krasovec 1990), that is, if an infant is on solids and all milk
fecds are breast fecds they are classified as partially breast feeding. The prevalence for “all
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 (Kliethermes et al. 1999; Collins
2003); weight gain in two trials (Rocha et al. 2002; Collins 2003); duration of feeds in two
trials (Marinelli et al. 2001; Rocha ct al. 2002); cardio-respiratory stability in three trials
(Kliethcrmes et al. 1999; Marinelli ct al. 2001; Rocha et al. 2002); and milk aspiration in
onc trial (Collins, 2003). Health professional or parental satisfaction was not reported in

any of the included studies.

10.2.1.2 Excluded studies

Eight studies were cxcluded (Table 10.1). Five were excluded because the tnals only
included term infants (Kumar et al. 1989; Schubiger et al. 1997; Iloward ct al. 1999a;
Kramer et al. 2001b; Howard ct al. 2003). Rekha et al’s (1996) quasi-randomised trial,
comparing intermittent nasogastric feeds with fceds 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 fceding device was unable to be
ascertained (Malhotra et al. 1999) and one study was excluded as the end point was
trangition to full bottle feeds not breast feceds (Pocts et al, 1997). Details of the studies of
Malhotra et al. (1999) and Pocts et al. (1997) are included in the review for the purposcs of

discussion.

Malhotra et al. (1999)- excluded, unable to verify random or quasi-random allocation.
One hundred infants (normal weight full term n=66, 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 Indian cup like fecding device with an open spouted end).
Infants were {ed by each method at threc hour intervals by the same nurse within the same
shift. Volume of milk taken, feeding time, spilling and satiety were measured. As this
review is concerned with preterm infants, data will only be presented for this group.

Compared to the bottle, infants ingested significantly more milk both with the paladai and
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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 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
(8.1% of feed, SD 1.6) and least with the bottle (1.7% of feed, SD 2.1). Satiety was
defined as the number of hours the baby was settled after a feed, 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. (1997) - excluded, transition to bottle feeds not breast.

Thirty clinically stable preterm infants (mean gestational age at birth 28.6 weeks, SD 2.1
and mean gestational age at time 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 70% formula.
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 significant 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
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 Additional 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 Rocha et al. (2002) (prevalence of fully breast feeding at discharge and

three months post discharge).
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the cup, but therc 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 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
(8.1% of feed, SD 1.6) and least with the bottle (1.7% of feed, SD 2.1). Satiety was
defined as the number of hours the baby was settled aftcr a feed, 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. (1997) - excluded, transition to bottle feeds not breast.

Thirty clinically stable pretcrm infants (mean gestational age at birth 28.6 weeks, SD 2.1
and mean gestational age at time of study 34 weeks, SD 1.4) were studied using a
randomised cross-over design comparing bottle feeding with bolus or slow gavage fecds.
Infants were studicd 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 S to 10 minutes) and
slow gavage (over approximately onc hour by pump) in a randomly allocated order at three
hour intervals by the same nurse. 30% (n=9) received breast milk and 70% formula.
Outcome measurements werc undertaken blinded. Continuous heart rate, respiratory rate
and oxygen saturation monitoring were pcrformed for a ninc hour period. The authors
found no significant difference between the feeding methods in overall apnoea or
bradycardia frequency. Desaturations (< 80%) were significantly more frequent with
bottle fecding than either method of gavage; prolonged desaturations (= 4 scconds)
occurred threc times more often with bottle than gavage, and in the two hours following
{ceds there were significantly more desaturations after bottle feeding. There were no

differcnces in oxygen saturation betwecn bolus and slow gavage feeding methods.

10.2.1.3 Additional 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 Rocha et al. (2002) (prevalence of fully breast {ceding at discharge and
three months post discharge).
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Additional information was obtained for one of these studies (Klicthermes et al. 1699).

10.2.2 Methodological quality of included studies

Details of the methodological quality of each study arc given in the Characteristics of
Included Studies (section 10.2.7).

Randomisation: efforts to avoid bias in treatment assignment were adequate in three
studies (Kliethermcs et al. 1999; Mosley et al. 2001; Collins 2003) and inadequate in two,
Marinelli et al. (2001) uscd coin toss and Rocha ct al. (2002) drew lots.

Blinding of treatment: not possible in any study.

Exclusions after randomisation: aceeptable, Collins (2003) 5%, Klicthermes et al. (1999)
18%, Mosley et al. (2001) 13%, Rocha et al. (2002) 6%.

Blinding of outcome assessment was not reported in four studies (Kliethermes et al. 1999;
Marnncili et al. 2001; Mosley et al. 2001; Rocha ct al. 2002) and data for outcomes werc
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 1/152
(0.7%) had a cup mtroduced, an intention to treat analysis was done. Kliethermes et al.
(1999) excluded five infants from their analysis because of non compliance. Two infants
randomiscd to the bottle group nceded the tube reinserted because of poor tolerance of
bottle feeding and three infants randomised to tubc alone reccived bottle feeds. Two
infants randomised to cup feeds werc excluded from the analysis as 2 supplementary fecd,
presumably bottle, had been given in the trial of Mosley et al. (2001). Similarly in the trial
of Rocha et al. (2002) one infant, randomised to cup feeds, was excluded from their

analysis because a bottle had been infroduced.

10.2.3 Results

Due to differences in gestational age range of the included trials subgroup analyses could
only be performed for gestational age less than 28 weeks and 28 to less than 37 wecks
gestation. Subgroup analyses on type of treatment could be undertaken for Cup versus

Bottle and Tube alone versus Bottle.
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10.2.3.1 Primary outcomes

As described in scction 10.1.3.2 the most appropriate method of analysis for “time to
event’ outcomes is survival analysis. Therc 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 Klicthermes ct al. (1999). To cnable comparisons between
studies, the arithmetic mcan was used for this review although survivorship mean for

Collins (2003) is also reported in the text.

10.2.3.1.1 Time to reach full sucking feeds

In the only study that measured time to rcach full sucking fceds (Collins, 2003), infants
randomised to bottle feeds reached full sucking feeds significantly earlicr than no bottle
(cup feeds) (mean diffcrence (MD) 10.37 days, 95% CI 4.65 to 16.09) (Figure 10.10). The
survivorship mean was very similar to the arithmetic mean (No Bottle: survivorship mecan
53.03 days, SE 2.20, 95% CI 48.73 to 57.34, n=157; arithmetic mean 52.89 days, SD
26.80, range 8 to 118, n=147; Bottle: survivorship mean 42.98 days, SE 1.91, 95% CI
39.25 to 46.71, n=149; arithmetic mcan 42.52 days, SD 22.75, range 8 to 112, n=143).

10.2.3.1.2 Subgroup analyses — Time to reach all sucking feeds

Less than 28 weeks gestation — Time to reach all sucking feeds

On subgroup analysis the trend for an increased length of time to reach full sucking feeds
for No Bottle now bordered statistical significance for infants less than 28 weeks gestation
at birth (Figure 10.11) (MD 7.72 days, 95% CI -0.50 to 15.94). The survivorship mean
closely approximated the arithmetic mean (No Bottle: survivorship mean 86.53 days, SE
2.83,95% CI 80.98 to 92.08, n=39; arithmetic mean 86.53 days, SD 16.76, range 50 to
118, n=34; Bottle: survivorship mcan 79.42 days, SE 2.98, 95% C1 73.58 to 85.26, n==30;
arithmetic mean 78.81 days, SD 15.58, range 52 to 112, n=26).

28 weeks to less than 37 weeks gestation — Time to reach all sucking feeds

For infants 28 to less than 37 weeks the significant difference remained with No Bottle
taking longer to reach full sucking feeds (Figure 10.12) (MD 8.33 days, 95% CI 3.74 to
12.92) (Collins 2003). Thc survivorship mecan closely approximated the anithmetic mean
(No Bottle: survivorship mean 42.80 days, SE 1.89, 95% CI 39.15 to 46.50, n=118;
arithmctic mean 42.77 days, SD 20.17, range 8 to 108, n=113; Bottle: survivorship mean
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34.59 days, SE 1.36, 95% CI 31.92 to 37.26, n=119; arithmetic mean 34.45 days, SD
14.85, range 8 to 87, n=117).

Cup versus Bottle - Time to reach all sucking feeds

In the only trial that measured time to reach all sucking feeds (Collins, 2003) the trcatment
or intervention was Cup fceds and the control Bottle fecds. 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 bottle feeds (Kliethermes et al. 1999) did not measure

time to reach all sucking fecds.

10.2.3.1.3 Breust feeding — Any

The outcome ‘any breast feeding on discharge home’ (compared to not breast feeding) was
reported for 465 infants in three trials (Kliethermes et al. 1999; Rocha et al. 2002; Collins
2003). One trial showed an increased prevalence of this outcome in the No bottle group
(Kliethermes et al. 1999), and two trials (Rocha et al. 2002; Collins 2003) showed a non
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
feeding in the No Bottle group (summary RR 1.13, 95% CI 1.01 to 1.2; RD 0.09, 95% CI
0.01 to 0.17; number needed to treat (NNT) 11.1, 95% CI 5.9 to 100). There 1s, however, a
moderate degree of heterogeneity among the frials (Chi’ =3.42, df=2, P=0.18, I’=41.6%).

The thrce 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 tnals of
Collins (2003) and Rocha et al. (2002) comparing Cup foeds with Bottle feeds and the trial
of Klicthermes et al. (1999) Tube alone with Bottle feeds, see sub group analysis ‘Cup
versus Bottle — Any breast feeding ' and ‘Tube alone versus Bottle — Any breast feeding’

(scction 10.2.3.1.4) for cxploration by intervention.

At three months post discharge the outcome ‘any breast feeding’ was reported for 444
infants in three trials (Kliethermes et al. 1999; Rocha et al. 2002; Collins 2003). One trial
showed an increascd prevalence of this outcome in the No bottle group (Kliethermes et al.

1999), and two trials (Rocha et al. 2002; Collins 2003) showed a trend towards an
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increased prevalence in the No Bottle groups. The meta-analysis (Figure 10.1 3) showed a
significant increcasc in the risk of any breast feeding in the No Botile group (summary RR
1.32,95% CI 1.06 to 1.64; RD 0.11, 95% CI0.03 to 0.20; NNT 9.1, 95% CI 5.0 to 33.3).

At six months post discharge the outcome ‘any breast feeding’ was reported for 364 infants
in two trials (Kliethcrmes et al. 1999; Collins 2003). One trial showed an increased
prevalence of this outcome in the No bottle group (Kliethermes et al. 1999), and onc trial
(Collins 2003) showed a non significant trend towards an increased prevalence in the No
Bottle groups. The mcta-analysis (Figure 10.13) showced 2 significant increase in the risk
of any breast feeding in the No Bottle group (summary RR 1.50, 95% CI 1.09 to 2.05; RD
0.12, 95% CI 0.03 to 0.21; NNT 8.3, 95% CI 4.8 t0 33.3). There is a moderate degree of
heterogeneity among the trials (Chi® =1.77, df=1, P=0.18, ’=43.5%). Both trials show the
same direction of effect towards an increased prevalence in any breast feeding for No
Bottle. As stated previously the interventions for ‘No Bottle’ differcd, with the trial of
Collins (2003) comparing Cup feeds with Bottle feeds and the trial of Kliethermes et al.
(1999) Tube alone with Bottle feeds.

10.2.3.1.4 Subgroup analyses — Any breast feeding

Less than 28 weeks gestation — Any Breast feeding

Sub group analyses for infants less than 28 weeks gestation at birth werc only possible for
one trial (Collins 2003) which showed a non significant trend to an increased prevalence of
any breast feeding at discharge home (RR 1.70, 95% CI 0.95 ta 3.04), and at thrce months
post discharge (RR 1.03, 95% CI 0.39 to 2.73) (Figurc 10.14). There was a non significant
trend to a decrease in breast fecding prevalence at six months post discharge (RR 0.44,
95% CI0.12 to 1.61) (Figurc 10.14).

28 weeks to less than 37 weeks gestation — Any Breast feeding

Two trials with 314 infants contributed data to the sub group analyscs for infants 28 weeks
to less than 37 wecks gestation at birth for the outcome ‘any breast feeding on discharge
home’ (Rocha et al. 2002; Collins 2003). Neither trial demonstrated a significant
difference between No Bottle and Bottle and the meta-analysis showed no significant
difference (summary RR 1.04, 95% CI 0.93 to 1.17) (Figure 10.15). The same two tnials
with 297 infants were included for the outcome “any breast feeding at threec months post

discharge’ (Rocha et al. 2002; Collins 2003) and on meta-analysis therc was no significant
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difference between No Bottle and Bottle proups (summary RR 1.31, 95% CI0.98 to 1.74)
(Figure 10.15). At six months post discharge one trial was included (Collins 2003) with
217 infants and showed no significant difference between the groups (RR 1.02, 95% CI
1.02 to 2.30) (Figure 10.15).

Cup versus Bottle — Any breast feeding

On removing the “tube alonc versus bottle’ study of Kliethermes et al. (1999) from the
meta-analysis for the outcome ‘any breast feeding on discharge home’ there is now 1o
heterogeneity (Chi? = 0.21, df = 1, P = 0.65, I? = 0%). The trials of Collins (2003) and
Rocha ef al. (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
(Figure 10.16) showed a non significant increase in the risk of any breast feeding with Cup
feeds (summary RR 1.08, 95% 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 2 trend towards
an incrcascd 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 fecds (summary RR
1.26, 95% CI 0.95 to 1.67).

At six months post discharge the outcome ‘any breast feceding’ was reported in only one
trial with 281 infants (Collins 2003) which showed an non significant increasc in the risk

of any breast feeding with Cup fecds (RR 131, 95% CI1 0.89 to 1.92) (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 (Kliethermes ¢t al. 1999) and showed a significant increase in the Tube alone group
(RR 1.37,95% CI1.08 to 1.74; RD 0.24, 95% CI 0.07 to 0.41; NNT 4.1, 95% CI 2.4 to
14.3) (Figure 10.17).

Any breast 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% CI1.19t0 2.41; RD 0.32, 95% CI 0.13 to 0.52; NNT 3.1, 95% CI 1.9 to 7.7) (Figure
10.17).
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Any breast feeding at six months post discharge was reported for 83 infants in one trial
(Kliethermes et al. 1999) and showed a significant increase with Tube alone (RR 2.07,

95% CI 1.18 10 3.64; RD 0.29, 95% CI 0.08 to 0.49; NNT 3.5, 95% C1 2.0 to 12.5) (Figure
10.17).

10.2.3.1.5 Fully breast feeding

The outcome “fully breast feeding on discharge home’ (compared to partially and not
breast feeding) was reported for 401 infants in three trials (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 groups. The meta-
analysis (Figurc 10.18) showed a significant increase in the risk of fully breast feeding in
the No Bottle group (summary RR 1.41,95% CI 1.19 to 1.69; RD 0.19, 95% CI 0.10 to
0.29; NNT 5.3,95% CI 3.5 to 10.0).

However, there is a high degrec of heterogeneity among trials (chi square=7.01, df=2,
P=0.03, ’=71.5%). The interventions for ‘No Bottle’ differed with the trials of Collins
(2003) and Mosley et al. (2001) comparing Cup feeds with Bottle fceds and the trial of
Klicthermes et al. (1999) Tubc alone with Bottle feeds. Sec the sub group analysis ‘Cup
versus Botrle — Fully breast feeding’ for exploration of effect by intcrvention (scction

10.2.3.1.6).

The outcome ‘fully breast fecding at three months post discharge’ was reported for 84
infants in one trial (Klicthermes et al. 1999) and shawed a significant increase in the No
Bottle group (RR 2.31, 95% CI 1.28 to 4.17; RD 0.31, 95% CI1 0.11 to 0.51; NNT 3.2, 95%
CI12.0to 9.1) (Figurc 10.18).

At six months post discharge the outcome ‘fully breast feeding’ was reported for 84 infants
in onc trial (Kliethermes ct al. 1999) and showed a significant increase in the No Bottle
group (RR 2.94, 95% C11.36 to 6.34; RD 0.30, 95% C1 0.11 to 0.48; NNT 3.3, 95% CI 2.1
to 9.1) (Figure 10.18).

As stated in section 10.1.3.5 the accepted definition for fully breast feeding was unable to

be used at three and six months post discharge for the study reported in this thesis. The
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term “all breast fceds’ was therefore used to represent that the infant’s milk feeds were
only breast feeds with no other typcs of milk given, but it was unknown if solids werc
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 n=43/144, 30%; Bottle
n=35/139, 25%; all breast feeds at 6 months post discharge No Bottle n=36/ 142, 25%;
Bottle 21/139, 15%).

10.2.3.1.6 Subgroup analyses — Fully breast feeding
Less than 28 weeks gestation ~ Fully Breast feeding

Data from onc trial with 67 infants werc able to be included for the outcome “fully breast
feeding on discharge home” for infants lcss than 28 weeks gestation at birth (Collins 2003).
There was no significant difference between No Bottle and Bottle (RR 1.85, 95% C1 0.88
to 3.91) (Figure 10.19).

No studies were able to be included for ‘fully breast feeding” at threc and six months post

discharge for infants less than 28 weeks gestation at birth.

28 weeks to less than 37 weeks gestation — Fully Breast feeding

The outcome ‘fully breast feeding on discharge home’ for infants 28 to les than 37 weeks
at birth was reported for 250 infants in two trials (Mosley et al. 2001; Collins 2003). One
trial showed an increased prevalence of this outcome in the No bottle group (Collins 2003),
and one trial (Mosley et al. 2001) showed a trend towards a decreased prevalence in the No
Bottle groups. The meta-analysis (Figure 10.20) showed a non significant difference in the
risk of fully breast fecding in the No Bottle group (summary RR 1.22, 95% CI 1.00 to

1.50; RD 0.12, 95% C1 0.00 to 0.24). |

No studics were able to be included for ‘fully breast feeding’ at three and six months post

discharge for infants less 28 to less than 37 weeks gestation at birth.

Cup versus Bottle — Fully breast feeding
On removing the study of Klicthermes et al. (1999) of Tube alonc compared to Bottle from
the mcta-analysis there is now minimal hetcrogeneity (Chi? = 1.01, df =1, P =0.31,’=

1.0%). Two trials remained for the ontcome fully breast feeding on discharge home in the
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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) therc was a significant increase in the risk of fully breast feeding (summary

RR 1.26, 95% CI1.03 to 1.54; RD 0.13, 95% CI 0.02 to 0.23; NNT 7.7, 95% CI 4.3 to 50),

No studies were able to be included for the outcome ‘fully breast fecding’ at three and six

months post discharge for Cup versus Bottle.

Tube alone versus Bottle — Fully breast feeding

Onc trial with 84 infants (Klicthermes ct al. 1999) was included for the outcome “fully
breast fecding’, 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% CI 1.46 to 3.03;
RD 0.46, 95% CI 0.28 to 0.63; NNT 2.2, 95% CI 1.6 to 3.6) (Figure 10.22).

Fully breast feeding at three and six months post discharge for Klicthcrmes ct al. (1999)
have been reported in section 10.2.3.1.5,

10.2.3.1.7 Weight gain

Rocha et al. (2002) analysed weight gain onc week after beginning oral feeds; in the study
reportcd in this thesis (Colling 2003) weight gain was calculated from birth to discharge
home. There were no statistically significant differences in weight gain, reported as
grams/kilogram/day, either in the individual trials or in the meta-analysis (371 infants in
two trials) (WMD --0.12 g/kg/day, 95% CI -0.78 to 0.54) (Figure 10.23).

10.2.3.1.8 Subgroup analyses ~ Weight gain

Less than 28 weeks gestation — Weight gain

Subgroup analysis also did not show any significant difference in weight gain in infants
less than 28 weeks gestation. One trial with 63 infants (Collins, 2003) was included in the
analysis (MD -0.37 g/kg/day, 95% C1 —1.00 to 0.26) (Figure 10.24).

28 weeks to less than 37 weeks gestation — Weight gain
Two trials with 308 infants were included in the meta-analysis for infants 28 to less than 37

weeks (Rocha et al. 2002; Collins 2003) (Figurc 10.25). There was no significant
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difference in weight gain in either the individual trials or on mcta-analysis (WMD - 0.08
g/kg/day, 95% CI-0.89 to 0.72).

Cup versus Bottle - Weight gain
In the two trials that measured weight gain, Cup feeds were compared with Bottle feeds;
sce section 10.2.3.1.7.

Tube alone versus Bottle — Weight gain
Weight gain was not reported in the only study that compared Tube 2lone with Bottle feeds
(Klicthcrmes et al. 1999).

10.2.3.1.9 Length of hospitalisation

Length of hospital stay was asscssed in two trials with 385 infants (Kliethermes ct al. 1999,
Collins 2003). The study reported in this thesis showed a significantly increased length of
hospital stay of 10 days with No Bottle (Collins 2003) and the remaining trial a non
significant trend towards an increased length of stay of 1.6 days with No Bottle
(Kliethermes ct al. 1999). There was a significant increase in length of stay in the meta-

analysis (WMD 6.63 days, 95% CI 1.85 to 11.41) (Figure 10.26).

However, there was moderate heterogeneity among trials (chi square=2.92, df=1, P=0.09,
P=65.8%). The intervention for ‘No bottle’ differed between the two trials with Collins
(2003) using Cup and Kliethcrmes Tube alone. Caution necds to be used in interpreting
the meta-analysis due to the modcrate degrec of heterogencity. It is possible that there are
real differcnces in the effect on length of stay between the two “No bottle’ interventions,

cup and tube alone, and therefore 2 meta-analysis is not appropriate.

In the trial of Kliethcrmes et al. (1999) the length of stay for those in the No Bottle (tube
alone) group was nearly 28 days less than for the study reported in this thesis (Collins
2003) and 19 days less for those in the Bottle group. The infants in Kliethermes et al.
(1999) study were morc mature, an inclusion criterion was preterm infants with birth
weight 1000g to 2500g. Their study sampilc consisted of gestational age at birth: 32 wecks,
SD not reported, range 26-35 weeks for tube alone; and 32 weeks, SD not reported, range
2835 weeks for bottle. An inclusion criterion for the study reported in this thesis (Collins

2003) was infants less than 34 weeks gestation and the study sample consisted of
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gestational age at birth: 29.4 weeks, SD 2.6, ranpe 23-33 for cup; and 30.0 wecks, SD 2.5,
range 24-33 for bottle. This difference in maturity may cxplain some of the differcnecs in

length of stay seen between the studies.

For the study reported in this thesis (Collins, 2003) the survivorship mean closely
approximatcd the arithmetic mean (No bottle 62.66 days, SE 2.47, 95% CI 57.81 to 67.51,
n=161; arithmetic mean 62.17 days, SD 30.37, range 15 to 148, n=149; Bottle:
survivorship mean 53.45 days, SE 2.21, 95% CI 49.11 to 57.79, n=1 58; arithmetic mean
52.09 days, SD 24.15, range 12 to 119, n=152).

10.2.3.1.10  Subgroup analyses — Length of hospitalisation

Less than 28 weeks gestation — length 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
(Figure 10.27) for No Bottle (MD 9.96 days, 95% CI 1.61 to 18.31). The survivorship
mean closcly approximated the arithmetic mean (No Bottle: survivorship mean 98.38 days,
SE 2.92, 95% C1 92.65 to 104.16, n=42; arithmetic mean 98.29 days, SD 17.63, range 70
to 131, n=35; Bottle: survivorship mean §8.62 days, SE 2.95, 95% CI 82.83 to 94 .41,
n=34; arithmetic mean 88.33 days, SD 16.69, range 59 to 119, n=30).

28 weeks to less than 37 weeks gestation — length of hospitalisation

For the subgroup analysis gestational age at birth 28 weeks to less than 37, one trial
contributed data from 236 infants (Collins, 2003), and showed a significant increase in
length of stay (Figure 10.28) for No Bottle (MD 7.90 days, 95% C12.63 to 13.17). The
survivorship mean closely approximated the anthmetic mean (No Bottle: survivorship
mean 51.10 days, SE 2.26, 95% CI 46.67 to 55.52, n=119; arithmetic mcan 51.08 days, SD
24.22 range 15 to 148, n=114; Bottle: survivorship mean 44.54 days, SE 1.975, 95% CI
40.68 to 48.39, n=124; arithmetic mcan 43.18 days, SD 15.97, range 12 to 109, n=122).

Cup versus Bottle - length of hospitalisation

The study reported in this thesis was the only trial of Cup versus Bottle to measure length
of hospital stay (Figure 10.29). There was a significant increase in length of hospital stay
with Cup feeds (MD 10.08 days, 95% CI 3.87 to 16.29).
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Tube alone versus Botrle — 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 (Figure 10.30) (MD 1.60 days, 95% CI -
5.89 t0 9.09).

10.2.3.1.11  Duration of feed

The time taken for a feed was reported for 190 infants in two trials (Marinelli ct al, 2001;
Rocha et al. 2002) and differed between the trials. In the Marinelli et al. (2001) trial there
was a non significant difference with No Bottle slower (MD 3.80 minutes, 95% CI —12.01
t0 19.61). In the Rocha et al. (2002) trial bottie feeds took longer than No Bottle (MD -
1.60 minutes, 95% CI -3.69 10 0.49). On mecta-analysis therc was no statistically
significant difference in duration of feed (WMD 1.51 minutes, 95% CI1-0.57 to 3.58)
(Figure 10.31).

10.2.3.1.12  Sub group analyses — Duration of feed

Less than 28 weeks gestation — duration of feed

No trials were able to be included for this cutcome.

28 weeks to less than 37 weeks gestation ~ duration of feed

Subgroup analysis was able to be performed for gestation 28 weeks to less than 37 weeks
(78 infants, onc trial) (Rocha et al. 2002) with no statistically significant difference in
duration of feed (MD -1.60 minutes, 95% CI -3.69 to 0.49) (Figure 10.32).

Cup versus Bottle — duration of feed
The two tnials that measured duration of feed had as their treatment group Cup feeds versus

Bottle fceds as the control. These results are presented in scction 10.2.3.1.11.
Tube alone versus Bottle — duration of feed

The only trial that comparcd Tube alone to Bottle feeds did not measure duration of feed

(Kliethermes et al. 1999).
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10.2.3.1.13  Cardio-respiratory stability

The number of episodes of apnoea or bradycardia per infant were reported in two trials
(Kliethermes et al. 1999; Marinelli et al. 2001) but due to differences in reporting a meta-
analysis was unable to be performed. Kliethermes et al. (1999) reported significantly
fewer apnoeic and bradycardic incidents for No Bottle (tube alone) (mean 127 incidents,
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). The apnoeic and bradycardic episodes were measured over the entire hospital
stay, not just those associated with feeding. Marinelli et al. (2001) reported episodes of
apnoea or bradycardia per infant (Bottle: mean 0.36, SD 6.14, n=56; No Bottle: 0.16, SD
3.44, n=56; P=0.11) and as a percent of feedings (Bottle 22%, No Bottle 13%, P=0.23)
with no stafistically 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 (Marinelli et al. 2001)
(56 infants). There was a non significant clinical and statistical trend to a higher heart rate
with bottle feeds (Figure 10.33) (MD -3.40, 95% CI-7.47 to 0.67) and no significant
difference in respiratory rate (MD -0.90, 95% 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 in 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 range for bottle feeds was 74.4% compared to 90% 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).

Two trials reported oxygen desaturations during feeds (Marinelli et al. 2001; Rocha et al.
2002). A meta-analysis was unable to be performed due to the differences in reporting.
Marinelli et al. (2001) reported the fraction of oxygen desaturations less than 90%,
calculated as the number less than 90% per total number of oxygen saturation
measurements, they reported statistically significantly less desaturations (P=0.02) with No
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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 less than 90% in infants bottle fed (19/34, 55.9%) compared to No Bottle
(cup) (18/44, 40.9%). However they reported a statistically significant difference in the
proportion of desaturations less than 85% with more occurring in those bottle fed (12/34
35.3%) than No Bottle (cup) fed (6/44, 13.6%, P=0.02).

5

10.2.3.1.14  Subgroup analyses — cardio respiratory stability

Less than 28 weeks gestation — cardio respiratory stability

No trials were able to be included for this subgroup.

28 weeks to less than 37 weeks gestation — cardio vespiratory stability

No trials were able to be included for this subgroup.

Cup versus Bottle - cardio respiratory stability

The only included trial that measured apnoea and bradycardia, 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 al. 2001; Rocha et al. 2002) that measured oxygen saturation in

thetr trials comparing Cup versus Bottle has been discussed in section 10.2.3.1.13.

Tube alone versus Bottle - cardio respiratory stability
The only included trial of Tube alone versus Bottle measured episodes of apnoea and

bradycardia (Kliethermes et al. 1999), this has been discussed in section 10.2.3.1.13.

10.2.3.1.15  Milk aspiration — on radiologic assessment

Milk aspiration was not reported in any of the studies (535 infants in five trials).

10.2.3.2 Secondary outcomes:

10.2.3.2.1 Satisfaction

Parental or health professional satisfaction was not reported in any of the trials.

162



10.2.3.3 A posteriori outcomes

Two important outcomes, episodes of choking and volume of feed taken, have been
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 significant 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 7.48). The volume of feed taken differed significantly
with bottle fed infants having a higher intake per feed (mean 27.2 mls, SD 87.56) than no
bottle (cup) fed infants (mean 20.9, SD 84.56, P=0.001) (Marinelli et al. 2001). When
expressed as volume of feed taken/volume prescribed infants bottle fed took 15% more of
their prescribed volume (mean 0.76, SD 2.25) than no bottle (cup) fed infants (mean 0.61,
SD 2.25; P=0.003).

10.2.4 Discussion

In this review, the search revealed six trials that met pre-specified eligibility criteria and

one other that may do so but information was unavailable from the author.

10.2.4.1 Limitations of the review
The quality of the studies was variable with three of the five included attempting to
conceal the randomisation process. Ascertainment of outcomes was generally complete.

An intention to treat analysis was not undertaken in three of the studies.

10.2.4.2 Feeding and growth outcomes

Providing supplementary or complementary feeds by bottle during the transition to breast
feeds significantly shortened the time taken to reach all sucking feeds in the only study that
measured this outcome (Collins, 2003). On subgroup analysis there was no significant

difference found for infants less than 28 weeks gestation (Collins, 2003).

On meta-analysis, breast feeding (any) on discharge home and at three and six months post
discharge was significantly increased if a bottle was not used during the transition to breast
feeds (Kliethermes et al. 1999; Rocha et al. 2002; Collins 2003). In the subgroup analysis
by intervention, use of a cup neared but did not reach significance at the same time points
(Rocha et al. 2002; Collins 2003), and tube alone was statistically significant at all the time
points (Kliethermes, 1999).
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There was a significant benefit in not using a bottlc on infants fully breast fecding 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).

Thee were no reports of infants being dissatisfied with tube alone or cup 1n four of the
included studies (Kliethermes et al. 1999; Marinelli et al. 2001; Mosley et al. 2001; Rocha
et al. 2002). In the study reported in this thesis (Collins, 2003) some parents reported that

their infants werc not satisficd with cup fecds and introduced a bottle because of this.
The method of feeding did not affect weight gain (Rocha et al. 2002; Collins 2003).

A meta-analysis for length of hospital stay was not appropriate due to modcrate
hetcrogeneity betwecn the two trials that measured this outcome (Kliethermes et al. 1999;
Collins 2003). In the trial comparing tube alone to bottle feeds, (Kliethermes et al. 1999)
no significant diffcrence was found in length of hospital stay. In contrast there was a mean
increase of 10 days for infants cup fed compared to bottle 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 significant differcnce in duration of feeds. An identificd study
pot included in this review (Malhotra ct 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 cxample in the trial of Kliethermes et al. (1999),
two infants randomised to the bottle group were cxcluded from their analysis because they
did not manage bottle feeds and required a tube to be re-inserted. In the tnal of Collins
(2003) infants randomised to bottle feed who were unable to complete a hottle feed (when
the mothcr was unable to be present for a breast feed) were fed the remainder of their milk

quota by tube.
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10.2.4.3 Safaty outcomes

Infants are more unstable when bottle fed than cup or tube fed. An increased frequency of
oxygen desaturations occurred with bottle fceds compared to cup feeds (Marinelli et al.
2001; Rocha et al. 2002). An identified study not included in this review (Poets et al.
1997) also reported an increased frequency of desaturations with bottle feeds compared to
tube alone. The prevalence of apnocic and bradycardic episodes werc similar between cup
and bottle (Marinelli et al. 2001). There was a reduced frequency of apnoeic and
bradycardic episodes with tube alone compared to bottle (Kliethermes et al. 1999), in
contrast, an identificd study not included in this review (Poets et al. 1997) reported no

significant difference between tube and bottle.

No studies reported milk aspiration with cither method, episodes of choking were similar
between bottle and cup feeds (Marinelli et al. 2001). An identified study not inciuded in
this review (Malhotra et al. 1999) reports no episodes of choking with cup or paladai.

Marinelli et al. (2001) reports an increased volume of fced taken with bottle compared to
cup. In contrast an identified study not included in this review (Malhotra et al. 1999)
reporied that infants ingested significantly more milk, both with the paladai and the cup,

compared to bottle, but no significant difference betwecn paladai and cup.

10.2.4.4 Satisfaction

None of the studies mcasured parental satisfaction. One identified study not included in
this review (Malhotra ct al. 1999) reports that the nurses all preferred the paladai because
of the case of cleaning and sterilisation, casc of training mothers and less time involved in

feeding.

10.2.5 Reviewer'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 stability. The method of ‘no
bottle’ is less clear. Tube alonc compared to bottle significantly increased ‘any’ and ‘fully’
breast feeding with no effcct on length of hospital stay. However, cup fceding compared
to bottle neared significance for an increased prevalence of ‘any’ breast fecding,

significanily increased the prevalence of ‘fully’ breast fecding 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 werc made in the other included studies. Compliance for a tube alone
stratcgy was high (Kliethermes ct al. 1999) but variable for cup feeding with high
compliance in the trial of Rocha et al. (2002) and Mosley ¢t al. (2001) and poor
compliance in the trial of Collins (2003).

There do not appear to be any ncgative effects of a tube alone approach in the transition to
breast fecds, but a non significant increase in any breast feeding and a longer duration of

time to full sucking fceds and length of stay with cup feeds.

Implications for research

There is a necd for further trials in other centres to investigate the ideal method of'a No
Bottle approach in the transition to breast feeds for preterm infants. Such trials should
have concealed random allocation, complete follow-up of all randomised infants, and
adequatc sample size to evaluate Jength of hospital stay, weight gain, breast feeding
prevalence (any and fully) on discharge home and at threc 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 tnals.

10.2.6 Potential conflict of interest

The reviewer is author of an included trial

10.2.7 Characteristics of included studies

Study Collins (2003)

Methods Randomised, factorial, stratified by gestational age at birth <28 weeks
and 28 - <34 wecks.
Study duration — 3 years
Blinding of randomisation - yes
Blinding 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

QOutcomes

Notes

Allocation
concealment

Study
Methods

Two tertiary centrcs, Australia

Inclusion criteria: gestational age at birth < 34 weeks (Experimental:
mean 29.4 weeks, SD 2.6, range 23-33; Control: mean 30.0 weeks,
SD 2.5, range 24-33), mother wishes to breast feed, had not been fed
by cup or bottle, no congenital abnormality precluding sucking feeds
dummy use <48 hours.

Sample size 319 randomised, 303 included in analysis. Number
randomised to each group = 151 (experimental/cup), 152
(control/botile).

H

Both groups infants breast fed when mother present. If prescribed
volume not taken by cup/bottle then given via indwelling nasogastric
tube. Randomised to cup/no dummy, cup/dummy, bottle/no dummy,
bottle/dummy.

Experimental: supplementary and cornplementary feeds given by cup
according to Lang’s (1994) recommendations. 60 ml medicine cup
used.

Control: supplementary and complementary feeds given by bottle

Breast feeding prevalence any and fully at discharge, and ‘all’ and
any at 3 and 6 months
Days to all sucking feeds

Length of hospitalisation

Weight gain

Power calculation done

Intention to treat analysis undertaken, (high proportion of non
compliance: experimental group 85/151 (46%) had bottle introduced,
control group 1/152 (0.7%) had a cup introduced)

A

Kliethermes et al. (1999)
Randomiscd

Study duration — 22 months
Blinding of randomisation — yes
Blinding of intervention ~ no, not possible

Complete follow up — 15 excluded post randomisation: 1 necrotising
enterocolitis, 1 subglottic stenosis, 2 transfer to another hospital, 5
non compliance with study protocol, 1 maternal scleroderma, 2
maternal cocaine use, | neonatal death, 1 oxygen requirement >40%
at 1 month of age, 1 congenital heart defect.

Blinding of outcome measurement and analysis - can’t tell
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Participants

Interventions

Outcomes

Notes

Allocation
concealment

Study

Methods

Participants

Single centre, Tertiary perinatal centre, United States of America

Inclusion criteria: birth weight 1000g — 2500g, less than onc week of
age, no congenital or neurological abnormalities that interfered with
cardiopulmonary status. Gestational age at birth: 32 weeks, SD not
reported, range 26-35 weeks (expetrimental); 32 weeks, SD not
reported, range 28-35 weeks (confrol); birth weight 1,73kg, range
1.05kg-2.43kg (experimental), 1.64kg, range 1.0kg-2.35kg (control),
twins 8 (21%) experimental, 16 (35%) control.

Sample size 99 randomised, 84 included in analysis.

Number randomised to each group = 38(FExperimental/tube alone), 46
(Control/bottle)

Both groups infants breast fed when mother present.

Experimental group: Feeds given by indwelling size 3.5 FG
nasogastric tube when mother not available or complement after
breast feed required. Tube removed during last 24-48 hour parent
‘rooming-in’ period, a cup or syringe used during this time if needed.
Control group: Fed by bottle when mother not available or
complement after breast feed required. Nasogastric tube removed.

Breast feeding duration
Apnoea/bradycardia
Length of hospitalisation

No power calculation

Marinellj et al. (2001)

Randomised cross-over tnal

Study duration — 22 months
Blinding of randomjsation — no, coin toss
Blinding of intervention — no, not possibie for patient or provider

Complete follow up - yes

Blinding of outcome measurement and analysis -- can’t tell

Single centre, NICU, United States of America

<34 weeks gestation at birth (Mean 30.4 weeks, SD 2.4), mother
wishes to breast feed, infant not requiring oxygen.

Randomised when ready for oral feeds other than breast (Mcan 34.3
weeks, SD 0.5)

Sample size =56
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Interventions

QOutcomes

Notes

Allocation
concealment

Study
Methods

Participants

Interventions

Outcomes

Notes

Allocation
concealment

Randomised to one cup fecd then one bottle, or onc bottle feed then
one cup, washout period minimum of onc gavage feed.
Experimental group: Fed by cup (30 ml medicine cup) according to
Lang’s (1994) recomrendations

Control group: Fed by bottle with standard yellow teat.

Duration of feeds

Cardio-respiratory stability (heart rate, respiratory rate, oxygen
saturation, apnoea, bradycardia)
Volume of feed taken, choking, vomiting, spitting

Intention to treat analysis, power calculation done

Mosley et al, (2001)
Randomised, pilot study

Study duration — 3 months
Blinding of randomisation — yes
Blinding of intervention — no, not possible

Complete follow np — 2 excluded post randomisation: had been given
a supplementary feed
Blinding of outcome measurement and analysis — can’t tell

Single centre, Special Care Baby Unit, District General Hospital,
England

Inclusion criteria: gestational age at birth 32-37 weeks, mother wishcs
{o breast feed, no congenital abnormality, no maternal preference for
cup or bottle, had not been fed by cup or bottle.

Sample size 16 randomised, 14 included in analysis. Number
randomised to each group = 6 (experimental/cup), 8 (control/bottle)

Experimental: supplementary feceds given by cup
Control: supplementary feeds given by bottle

Exclustve breast feeding prevalence on discharge home
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Study
Methods

Participants

Interventions

Qutcomes

Notes

Allocation
concealment

Rocha et al. (2002)

Randomised, stratified by weight (500 — 999g, 1000-1499¢, 1500-
1699g)

Study duration — 18 months

Blinding of randomisation - no, drawing of lots

Blinding of intervention -- no, not possible

Complete follow up — 5 excluded post randomisation: 1 gastro-
vesophagcal reflux, 1 severe bronchopulmonary dysplasia, | maternal
cocaine use, 2 non compliance with cup feeding and
bronchopulmonary dysplasia.

Blinding of outcome measurement and analysis — can’t tell

Single Centre, NICU, University Hospital, Brazil

Inclusion criteria: gestational age at birth 32-34 weeks (experimental:
mean 32.7 wecks, SID 1.8, range not reported; control: mean 32.5
weeks, SD 2, range not reported) and birth weight <1700g
(experimental: mean 1276g, SD 283g; control: mean 1262g, SD
270g), mothers wished to breast feed, clinically stable, not initially on
parenieral nufrition.

Sample size 83 randomused, 78 included in analysis. Number
randomised to each group = 44(experimental/cup), 34 (control/bottle)

Infants in both groups fed by orogastric tube until 1600g.

Experimental: supplements or complements given by cup according
to the recommendations of Kueh! (1997) and Lang (1994). Not
offered a dummy

Control: supplements or complements given by boftle.

Breast feeding prevalence on discharge, first follow up visit and 3
months post discharge
Weight gain (one week after beginning oral feeds)

Length of fceding time (one week after beginning oral feeds)

No power calculation

C
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10.2.8 Characteristics of excluded studies

The characteristics of the excluded studies are detailed in Table 10.1.

Table 10.1 Characteristics of excluded studies

Study o

Howard et al. (1999a)

Reason for exclusion

Term infants

Howard et al. (2003)

Kramer et al. (2001b)
Kumar et al. (1989)

Term infants

| Terminfants
Infants less than six months of age on artificial milk.

Malhotra et al. (1999)
Poets et al. (1997)

"I Transition to full bottle fe?ds‘not_brcast, includes infants

Unable to verify random or quasi-random ailocation.

receiving breast milk and infants receiving formula

Rekha ct al. (1996)

Schubsiger et al. (1997)

‘_‘ .
i Term infants

Compared tube alone to paladai. L
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10.2.9 MetaView Graphs

Figure 10.10 Days to all sucking feeds, No Bottle versus Bottle

Review. Botlle feeding during the Yransition from tube to breast feeds in preterm infants.

Comparisort: No Boltie versus 8olle (all trials)

Outcome: Days to full sucking feeds

Study No Botile Bottle WMD (fixed) weight WMD (fixad)

or sub-category N Mean (SD) N Mean (SD) 95% CI % 95% Ci
Callins 2003 147 L2 80 (2€.30) 142 £2.52:22.75; = 120.60 10.27 [4.€5, 26.53]

Total (95% C1) e 141 ¢ 105.20 0.37 (£.65, 16.09)

Test for heterogeneity: not applicable
Test for overall effect 2= 3.56 (P = 0.0004)

>

-100 -50
Favours No Bottle

Figure 10.11 Days to all sucking feeds, bottle versus no bottle, <28 weeks gestation

50
Favours Bottle

Review. Bottle feading dwring the fransifion from tube to breast feeds in preterm Infants.
Comparison; No Bottle versus Botle (<28 waeeks)
Cutcome: Days o full sucking feeds
Study No Bottie Bottle WND (fixed) Weight WMD (fixed)
or sub-category N Mean (SD) N Mean (80) 95% Cl % 95% ClI
Callins 2003 34 £6.33(%8.7%) 3 78.81{15.58) l::_ 250.0% 7.72 1-(.5D, 15.54)
Total (85% Cl) 24 24 100.50 7.72 {-0.50, 1H.94)
Test for heterogeneity: nut applicable
Test for overall effect 2 =1.84 (P = 0.07)
[ - —~— ! .
-100 -50 0 50
Favours No Botlie Favoyrs Bottle
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Figure 10.12 Days to all sucking feeds, bottle versus no bottle, 28 to <37 wecks gestation

Review. Botte feeding during the gansition from tube to breast feeds in preterm lefants.

GComparison: No Bottle versus Bottle (28 lo <37 weeks)

Cutcome: Days 1o full sucking feeds

Study No Boltle Bottle WNMD (fixed) Weight WMD (fixed)

or sub-category N Mean (SD) N Mean (SD) a5% Cl % 95% Cl
Callins 2003 13 42.73{20..7) 1% 34.45¢14.85) ___" 100.090 6.33 (3.74, 12.32,

Total (85% CI) 113 t1v ——uau@iiln 100.0¢ 8.32 (2.74, 12.02)

Test far heterogeneity: not applicable
Test for overall effect: Z= 3.56 (P = 0.0004)

e - . e . S .
-10 -5 0 5 10
Favours No Botlle Favours Bottle
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Figure 10.13 Any breast feeding, No Bottle versus Bottle

Review: Bottle feeding during the transition from tube to breast feeds in preterm infants,
Comparison:  Ne Bottle versus Botle (2l trials)
Outcome: Any breast feeding
Study No Bottle Bottle RR (fixed) Weight RR (fixed)
or sub-category n/N n/N 95% C! Y 95% Cl
01 Discharge home
GCollins 2003 112/151 103/152 64.06 1.09 10.95, 1.28]
Kliethermes 1999 34/38 30746 - 16.94 1.37 [1.08, 1.74)
Rocha 2002 36/44 27734 19.2 1.03 [0.82, 1.7%)]
Subtotal (95% Cl) 233 232 > 3 100.02 1.13 [1.0%, 3.2€]
Total events: 182 (No Bottle), 160 (Bottle)
Test for heterogeneity: Chi* =3.42, df =2 (P = 0.18), = 41.6%
Test for overafl effect: Z =2.19 (P = 0.03)
02 3 months post discharge
GColiins 2003 61/144 £0/139 _L... 64,32 2.18 [0.88, 1.58)
Kliethermes 1099 30/38 24745 —y— 2771.99 1.48 [L.68, 2.04]
Rocha 2002 13/44 5/34 __[___.*_.) 7.1¢2 2.01 {0.79, 5.09
Subtotal (95% Cl) 226 218 <o 100,00 1.32 [1.06, 1.64)
Total events: 104 (No Bottle), 79 (Bottle)
Test for heterogeneity: Chi* = 1.86, df = 2 (P = 0.39), I? = 0%
Test for overall effect: Z =2.51 (P = 0.01)
03 B8 manths post discharge
Collins 2003 44/142 33/139 _1’_.___ 15.22 1,21 [0.R9, 1.92)
Kliethermes 1999 21/38 12/45 _—— 24£.78 2.07 (1.18, 3.64]
Subtotal (95% Cl) 180 18 P 1030.00 1.30 [2.09, 2.0%8)
Total events: 65 (No Bottle), 45 (Bottle)
Test for heterogeneity: Chi? =1.77, df = 1 (P =0.18), I =43.5%
Test for overall effect: Z =2.49 (P =0.01) B
. ' — —_— -
0.2 0.5 1 2 5

Favours Bottle

Favours No Bottle
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Figure 10.14 Any breast feeding, No Bottle versus Bottle, <28 weeks gestation

Review: Bottie feeding during the transition from tube to breast feeds in preterm infants,

Comparison: No Bottle versus Botile (<28 weeks)

Outcome: Any breast feeding

Study No Bottle Bottie RR (fixed) Weight RR (fixed)

or sub-category N /N 95% Cl Y% 85% Cl

01 Discharge home

Colling 2003 21/37 10/30 - 100.09 1.70 10.95, 3.04]
Subtotal (95% CI) 37 30 el 100.00 1.70 [0.85%5, 2.04}

Total events: 21 (No Bottle), 10 (Bottle)
Test for heterogeneity: not applicable
Test for averal effect: 2 =1.80 (P = 0.07)

02 3 months post discharge

Collins 2003 1/34 6/30 —_ 100.00 1.03 {0.353, 2.73]
Subtotal (95% Cl) 34 30 100.20 1.03 {0.39, 2.73;
Total events: 7 (No Bottle), 6 (Bottle)

Test for heterogeneity: not applicable

Test for averall effect: Z =0.06 (P = 0.95)

03 & months post discharge

Collins 2003 3/34 6/30 102.08 0.44 [0.12, 1.61%
Subtotal (95% Cl) 34 30 109.00 .64 [0.12, L.81°

Tatal events: 3 (No Bottle), 6 (Bottle)
Test for heterogeneity: not applicable
Test for overali effect; Z = 1.24 (P = 022)

— 4 —~—— \ .
01 0.2 0.5 1 2 5 10
Favours Bottie Favours No Bottle
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Figure 10.1S Any breast feeding, No Bottle versus Bottle, 28 to <37 weeks gestation

Bottle
n/N

93/122
27/34
iba

RR (fixed)
95% ClI

Review: Bottle feeding during the transition from tube to breast feeds in preterm infants.
Comparison:  No Bottle versus Bottle (28 to <37 weeks)

Qutcome: Any breast feeding

Study No Bottle

or sub-category /N

01 Discharge home

Collins 2003 91/.14

Rocha 2002 36/44

Subtotal (95% Cl) 158

Total events: 127 (No Bottle), 120 (Bottle:)
Test for heterogeneity: Chiz = 0.02, df = 1 (P=0.90), 1?=0%
Test for overall effect: Z =0.71 (P = 0.48)

02 3 months post discharge

Collins 2003 54/110
Rocha 2002 13/44
Subtotal (95% Cl) 154

Total events: 67 (No Bottle), 4¢ (Bottle)
Test for heterogenelty: Chi?= 1.05, df =1 (P =0.31), 12 =4.4%
Test for overall effect: Z = 1.83 (P = 0.07)

03 6 months post discharge

Collins 2003 41/1C8
Subtotal (95% Cl) 308
Total events: 41 (No Bottle), 27 (Bottle)

Test for heterogeneity: not applicable

Test for overall effect: Z =2.06 (P = 0.04)

14/1%59
5/734
143

277/109
109

—

01 02 05 1
Favours Bottle

— L

-,
<>

=

Weight RR (fixed)

% 95% Cl
74, €8 1.65 (0.91, 1.20
25.32 1.03 [0.83, 1.28]

100.50 1.%4 {0.93, 1.17}
gg.68 1.22 [C.90, 1L.€4)
11.32 2.01 [0.78, 5.09]

100.°C0 1.31 [2.98, 1.74]

100.03 1.53 [1.062, 2.20]

1338.00 1.53 [1.02, 2.

P 5 10
Favours No Bottle
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Figure 10.16 Any breast feeding, Cup versus Bottle

Review: Bottle feeding during the transition from tube to breast feeds in preterm infants.
Comparison:  Cup versus Bottle
Outcome: Any breast feeding

Study Cup Bottle RR (fixed) Weight RR (fixed)

or sub-category n/N VN 95% Cl % 85% C!

01 Discharge home

Collins 2003 112/151 1037152 77.12 .08 [0.95, 1.24]
Rocha 2002 36/44 27/34 72.38 1.03 {0-.33, 1.28]
Subtotal (85% CI) 195 186 L20.00 1.08 (C.%6, 1.22]
Total events: 148 (Cup), 130 (Bottle)

Tast for heterogeneity; Chiz = 021, df = 1 (P = 0.65), I* = 0%

Test for overall effect: Z =1.23 (P =0.22)

02 3 months past discharge

Collins 2003 61/144 50/139 __.__ 5C.02 1.:8 [0.88, 2.58)
Rocha 2002 13/44 5/34 —_— @— ) 9.93 2.0 [0.78, 5.09]
Subtotal (85% Ci) 188 173 - 100.00 1.26 [0.93, 1.87)

Total events: 74 (Cup), 55 (Bottle)
Test for heterogeneity: Chiz =117, df =1 (P =0.28), 2= 14.9%
Test for overalf effect. Z =1.82 (P=0.11)

03 8 months post discharge
Colins 2003 44/142 33/132 100.00 1.31 [¢.83, 1.92)
Subtotal (356% C) 142 133 100.¢C0 1.21 {0.89, 1.392]
Total events: 44 (Cup), 33 (Bottle)

Test for heterogeneity: not applicable
Test for overall effect: Z = 1.35 (P = 0.18) ‘

0.2 05 1 2 5
Favours Bottle Favours Gup

)

w
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Figure 10.17 Any breast feeding, Tube alone versus Bottle

Review: Bottle feeding during the transition from tube to breast feeds in preterm infants.

Tube alone versus Bottle
Any breast feeding

Comparison:
Qutcome:

Study Tube
or sub-category N

01 Discharge home

Kliethermes 1868 34/38
Subtotal (95% CI) 38
Total events: 34 (Tube), 30 (Bottle)

Test for heterogeneity: not applicable

Test for overall effect: Z =2.61 (P = 0.009)

02 3 months post discharge

Kliethermes 1999 3C/38
Subtotal (95% Cl) 38
Total events: 30 (Tube), 21 (Bottie)

Test for heterogeneity: not applicable

Test for overal effect: Z =2.92 (P = 0.003)

03 6 manths post discharge

Kliethermes 1999 21/38
Subtotal (85% Cl) 38
Tota) events: 21 (Tube), 12 (Bottte)

Test for heterogeneity: not applicable
Test for overall effect: Z =2.54 (P=0.01)
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Figure 10.18 Fully breast feeding, No Bottle versus Bottle

Review: Bottle feeding during the transition from tube to breast feeds in preterm infants.
Comparison:  No Bottle versus Bottle (all trials)
Outcome: Fuilly breast feeding

Study No Boftie Bottle

or sub-category /N N

01 Discharge home

Colllns 2003 32/153 72/152

Kliethermes 1999 33/38 19/46

Masley 2001 4/€ 6/6

Subtotal (95% Cl) 135 206

Total events: 129 (No Bottle), 97 {Bottle)
Test for heterogeneity: Chiz? = 7.01, df = 2 (P =0.03), *=71.5%
Test for overall effect: Z = 3.85 (P = 0.0001)

02 3 months post discharge

Kliethermes 1899 21/38 11/48
Subtotal (95% ClI) 36 1e
Total avents: 21 (No Bottle), 11 (Bottle)

Test for heterogeneity: not applicable

Test for overall effect: Z = 2.78 (P = 0.005)

03 6 months post discharge
Kliethermes 1999 17/38 /46
Subtatal (95% Cl) 38 46

Total events: 17 (No Bottle), 7 (Bottle)
Test for heterogeneity: not applicable
Test for overall effect: Z =2.75 (P = 0.006)

Favours Bottle

Favours No Bottle

RR (fixad) Weight RR (fixed)

85% Ci % 85% Ci
n 76.27 1.29 [1.04, 1.59]
—— 18.27 2.0 [1.46, 3.03]
___.y___ 5.47 0.89 [0.44, 1.78]
<& 100.00 .41 {1.19, 1.69]
100.00 2,31 71.28, 4.171]
105.00 2.31 [..28, 4.17°
—— 100.00 2.94 [1.36, 6.34]
el 100.0% 2.94 T1.36, 6.34)

01 02 05 1 2 5 10
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Figure 10.19 Fully breast feeding, No Boftle versus Boitle, <28 weeks gestation

Review: Bottle feeding during the transition from tube ta breast feeds in preterm infants.
Comparison:  No Bottle versus Bottle (<28 weaeks)
Outcome: Fully breast feeding on discharge home
Study No Bottle Botlle RR (fixed) Weight RR (fixed)
or sub-category N /N 95% ClI % 85% Cli
Ccliing 2003 16/37 7/30 f._.,__ 100.00 1.85 [0.88, 3.91]
Total (95% Ct) 37 20 <~ 100.00 1.85 Fg.28, 3.91;
Total evenis: 16 (No Bottle), 7 (Bofile)
Test for heterogeneify: nof applicable
Test for overall effect: 2 =1.62 (P=0.11)
- 01 02 05 1 2 5 10
Favours Bottle Favours No Bottle
Figure 10.20 Fully breast feeding, No Bottle versus Bottle, 28 to <37 weeks gestation

Review: Bottle feeding during the transition from tube to breast feeds in preterm infants.

Comparison;  No Botlle versus Bottle (28 to <37 weeks)

Outcome: Fully breast feeding on discharge home

Study No Bottle Botile RR (fixed) Weight RR (fixed)

or sub-category N /N 95% Cli % 95% Cli
Collins 2003 76/114 65/.22 T 92.43 1.25 [1.21, 1.35°
Mosley 2001 4/¢ 6/8 —_—— 7.57 5.69 [0.44, 1.78]
Total (95% CI) 120 130 73 100.00 1,22 75.00, 1.50)
Total events: 80 (No Boltle), 71 (Bottle)

Test for heterogeneity: Chi? = 0.86, af = 1 (P = 0.35), 1 = 0%

Test for overall effect: Z = 1.96 (P = 0.05)

01 02 05 1 2 5 10

Favours Bottle Favours No Boftle
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Figure 10.21 Fully breast feeding, Cup versus Bottle

Review: Bottle feeding during the transition from tube to breast feeds in preterm infants. (29August03)
Comparison; 04 Cup versus Botile
Qutcome: 02 Fully breast feeding on discharge home
Study Cup Bottle RR (fixed) Weight RR (fixed)
or sub-category N /N 95% Ci % 95% ClI
Collins 2003 92/15% 72/152 - 93.31 1.29 [1.C4, 1.59)
Mosley 2001 4/6 6/8 —_—t— 669 0.B% [0.44, 1.78])
Total (85% CI) 127 163 <@ 1¢0.00 1.26 [1.03, 1.54;
Total events: 96 (Cup), 78 (Bottle)
Test for heterogeneity: Chi2 = 1.01, df =1 (P =0.31), ¥ = 1.0%
Tast for overall effect: Z = 2.23 (P = 0.03)
0.2 05 1 2 5 —
Favours Bottle  Favours Cup
Figure 10.22 Fully breast feeding, Tube alone versus Bottle

Review: Bottle feeding during the transition from tube to breast feeds in preterm infants.

Comparison:  Tube alone versus Bottle

Cutcome. Fully breast feeding on discharge home

Study Tube Bottle RR (fixed) Weight RR (fixegd)

or sub-category /N /N 95% ClI % 95% C!
Kliethermes 1999 33739 13/46 - 100.00 2.1C [1.48, 3.03]
Tatal (95% CI) 38 16 < 200.00 2.10 [1.46, 3.03!

Total events: 33 (Tube), 19 (Bottle)
Test for heterogeneity: not applicable
Test for overall effect: Z = 3.98 (P < 0.0001)

01 02 05 1 2 3
Favours Botlle Favours Tube
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Figure 10.23 Weight gain, No Bottle versus Bottle

Review. Bottfe feeding during the ransition from ube to breast feeds in prelerm infants.
Compafison: No Bottle versus Bottie (all trials)
Cufcome: Welght gain {g/kg/day)
Study No Bottle Botle WMD (fixed) Weight WMD (fixed)
or sub-category N Mean (SD) N Mean (D) 85% Cl % 95% Cl
Collins 2003 115 13.23{2.70) Tis 10.34(3.23) {,‘_ 93.41 -0.0% [~C.77, 0.33)
Rocha 2002 44 14.1016.10) 34 Z4.70(5.6C) o €.33 0,60 1-3.21, 2.01;
Total (85% CI) 189 1832 100.00 =C.12 [~.1R, G.34]
Test for heterogeneily: Chi*= 0.14, df = 1 (P = 0.71), * = 0%
Test for overall effect 2= 0.36 (P = 0.72)
T T — 10 3 0 5 0 — -
Favours Bottle Favaurs No Bottle
Figure 10.24 Weight gain, No Bottle versus Bottle, < 28 weeks gestation
Review: Bottle feeding durng the Fanslion from lube 1o breast {feeds in preterm infants.
Comparison: No Bottle varsus Botlle (<28 wesks)
Cutcomex Welght gain {g/ke/day)
Study No Bottle Bottie WMD (fixed) Weight WMD (fixed)
or sub-category N Mean (SD) N Mean (SD) 95% Ct % 95% Cl
Collins 2003 33 13.,7L(1.28) 30 12.06(1.19) o 10,090 ~0.537 !-1.20, 0.2€)
Tota! (95% CI) 33 390 130,90 ~3.37 §-1.00, 0.26]
Test for heterogeneity: not applicable
Test for overall efiect: Z=1.14 (P = 0.25)
o T -4 -2 0 2 4 T T
Favours Sottle Favours No Bottle
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Figure 10.25 Weight gain, bottle versus no bottle, 28 - <37 weeks gestation

Review. Bottle feeding during the transifion from tube to breast feeds in preterm infants.
Comparison: No Bottle versus Botile (28 to <37 weeks)
Qutcome: Weight gain (g/kg/day)
Study No Bottle Hottte WMD (fixed) Weight WMD (fixed)
ar sub-cateyory N Maan (SO} N Mean {8D) 5% Ci % 95% CI
Coflins 2003 112 10.32(2.37) 1.3 10.15(3.54) AN 25.52 -0.03 [-C.¢7, C.81)
Rocha 2002 44 14.23(6.00) 34 4.0 (5, 60) ;' 9.47 -0.83 7-3.21, 2.Ci1
Tolal (85% CI) 156 1i2 120.en =C.08 {-0.88, .72
Test for heterageneity: Chi* = 0.17, df =1 (P = 0.68), I* = 0%
Test for overall effect Z = 0.21 (P = 0.84)
T 4 2 0 2 4 -
Favours Botlle Favours Ne Bottle
Figure 10.26 Length of hospitalisation, No Bottle versus Bottle
Revew: Botlle feeding during the iransition from tube to breast feeds in preterm infants.
Comparison: No Botlle versus Botle (all trials)
Quicome: Length of hospitalisation
Sludy No Bottle Bottle WMD {flxed) Weight WMD (fixed)
or sub-category N Mean {SD) N Mean (SD) 95% C) %o 85% Cl
Colling 2003 145 §2.17130.37) 152 52.09(24.%5) 1 £9.29 10.02 (3.87, i16.76°
Kliethermes 1999 33 34.60,17.70) 45 42.90(27.20) —n 40.71 1.6C [-5.68, 3.04)
Tota$ (95% C) 8 1ag & 102,08 .63 T1.8%, 1.4
Test for heterogenelty: Chiz = 2.92, df = 1 (P = 0.08), * = 85.8%
Test for owerall effect 2= 272 (P = 0.007)
- 100 50 0 50 100
Favours No Bottle Favours Botlle
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Figure 10.27 Length of hospitalisation, <28 weeks gestation

Review. Bottle feeding during the transition from fube o breast feeds in preterm infants.
Comparison: No Bottle versus Bottle (<28 weeks)
Quicome: Length of hospitalisation
Study No Bottle Bottle WMD (fixed) Weight WMD (fixed)
or sub-category N Mean (SD) N Mean (SD) 95% C! Y% 95% Cl
Collins 2003 35 98.29(17.63) 30 88.33(16.69) = 100.00 9.96 [1.61, 18.31)
Total (95% Cl) 3s 30 Y 100,00 9.96 [1.81, 18.31}
Test for heterogeneity: not apphcable
Test for overall effect Z=2.34 (P = 0.02)
100 -50 0 50 100
Favours No Bottle Favours Bottie
Figure 10.28 Length of hospitalisation, 28 to <37 weeks gestation
Review: Bottle feeding during the transition from tube to breast feeds in pretevm infanis.
Cornparison: No Bottle versus Bottie (28 to <37 weeks)
Outcome: Length of hospitalisation
Study No Botile Botile WMD (fixed) Weight WMD (fixed)
or sub-category N Mean (SD) N Mean (SD) 95% Cl % 95% CI
Collins 2003 114 51.08(24.22) 122 43.18(15.97) — 100.00 7.0 (2.63, 13.17
Tolal (85% CI) 114 122 L 2 100.00 7.90 [2.63, 13.17)
Test for heterogeneity: not applicable
Test for overall effect Z= 2.94 (P = 0.003)
-100 -50 0 50 100
Favours No Bottle Favours Bottle
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Figure 10.29 Length of hospitalisation, Cup versus Bottle

Review. Botile feeding during the transition fram tube to breast feeds in preterm infants.

Comparison: Cup versus Bottls

Cutcome: Length of haspitafisation

Study Cup Bottle WMD (fixed) Weight WMD (fixed)
or sub~category N Mean {SD) N Mean (SD) 95% Cf % 85% Ci

Colling 2003 149 £2.27(3C.37) 152 52.09(24.25) - 100,00 15.06 [3.87, 16.29°
Total (85% Cij 149 152 . 20.%0 L0.03 [3.87, 16.29)
Test for heterogeneity: not applicable
Test for overall effect 2= 3.18 (P = 0.001)

- o 0 50 200 -
Fawours Cup Favours Bottle
Figure 10.30 Length of hospitalisation, Tube alone versus Bottle
Review: Botlle feeding during the transision from wbe to breast feeds in preterm Infants.
Comparigon: Tube alone versus Bottle
Qutcarne: Length of hospitafisation
Study Tube Battle WMD (fixed) Weight WMD (fixed)
or sub-category N Mean (SD) N Mean (SD) 95% Cl % 85% Cl
-— - — -

Kliethermes 1989 3d L, 62(LT.TD) 44 33.20:17.10¢4 — 105,850 LLUED 1-5.83, 92.33;
Total (85% CIi) 28 16 100,00 1,60 (-2.03, 2.02)
Test for heterogenelly: not applicable
Test for overall effect: Z= 0.42 (P = 0.B8)

- R - ~ - — — — f— — N
0 50 100
Favours Tube Favours Bottle
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Figure 10.31 Duration of feed, No bottle versus Bottle

Review: Dotlie feeding during the ransifion from lubs to breast feeds In preterm infants.
Comparison: No Botltle versus Bottie (all vrials)
Cutcome: Duradon of (eed (minutes)
Study No Bottie Bottle WMD (fixed) Weight WNMD (fixed)
or sub-category N Mean (SD) N fViean (SD) 95% Cl % a5% Cl
Manineli 2001 Y6 20.30(4¢.10 S 1€.30 (41, 5] — e .2 3.20 {=12.01, 12.61)
Racha 2002 4 11,83 (4,50} 3¢ 1340450 —_l 96,23 -1.60 {-3.63, 2.49)
Total (95% CI) 100 30 105,24 ~1.31 T=3.%5, 0.37%
Test for heterogeneity: Chi’ = 0.44, f =1 (P=0.51), = 0%
Test for overell effect Z = 1.43 (P = 0.15)
a6 5 0 5 10 —
Favours No Bottle Favours Boltle
Figure 10.32 Duration of feed, No Bottle versus Bottle, 28 to < 37 weeks gestation.
Review: Bottle feeding during the fransifon from tube to breas! feeds In preterm infants.
Caornparison: No Botfle versus Bottie (28 to <37 weeks)
Outcome; Duration aof feed (minutes)
Study No Bottle Boltle WMD (fixed) Weight WMD (fixed)
or sub-categary N Mean (SD) N Mean (5D) 95% Ci % 95% Gt
Rocha 2002 41 11.8014.50; 2 13.40(4.80; 192,80 -1.63 [-3.€3, 0.4
Total (95% C) 44 34 250,02 .62 [-2.89, i.49]
Test for heterogencity: not applicable
Test for overal effect 2= 1.50 (P = 0.13)
0 I T g T T
Favours No Boltle Favours Baltle
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Figure 10.33 Heart rate, No Bottle versus Bottle

Review, Bottle terding during the transition from tube 10 breast leeds in preterm infanis.
Compafison: No Botte versus Bolie (all trials)
Qutcome: Heart rate
Study No Bothe Bottle WMD (fixed) Weight WND (fixed)
ar sub-category N Mean (SD) N Mean (SD) 95% Ct % 55% CI

Marinell 2001 26 168.40 (12,0 t6 171.20(10.90; +L 2C0.00 -53.435 £-7.47, 0.87)
Total (85% CI) 56 56 _‘r 10G.09 2.0 [ -7 .47, Coe??
Test far heterageneily: not applicable
Test for overall effect Z= 1.84 (P = 0.10)

— — 10 5 0 5 10
Favours No Bottle Favours Botlle
Figure 10.34 Respiratory rate, No Bottle versus Boftle

Revew. Botlde f2eding during the Tansition from tube to treast feeds in preferm infanis,
Comparison: Na Bottie versus Boltle (all trials)
Qutcome: Respiratory Rate
Study No Bottle Bottle WML {fixad) Weight WMD (fixed)
or sub-category N Mean (SD) N Mean (SD) 95% CI % 95% Cl

Marinelli 2001 X3 48,50 (5.90) 56 £49.7017.92) ;__ 100,90 ~0.95 1-3.47, L.€7)
Tolal (95% GI) 56 56 120.00 ~2.80 ‘=3.47, 1.67)
Test for heterogeneity: not applicable
Test for overall effect Z = 0.68 (P = 0.49)

o 10 .5 0 5 10 “

Favours No Bottle

favaurs Bottle

187



Chapter 11. Conclusions

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 trials.

The results of the randomised controlled trial provide no evidence to support not using a
dummy in preterm infants less than 34 wecks 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
systematic review show that using 2 dummy does not reducc the time taken to rcach all
sucking feeds or the length of hospital stay. Parents necd to be informed that there are no

disadvantagces 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 fceding compared with partially and not breast feeding but
there 15 no significant difference in the prevalence of ‘any’ breast feeding. The use of cups
also significantly incrcases 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 fecding
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 fecding into
nurserics, except where staff are kecn to use this modality. Ongoing audit would need to
be conducted to measure the effect on length of hospital stay, and consideration given to

carly discharge programs with home support of gavage feeding.

The results from the systematic rcview 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 rescarch is needed on the method of ‘no bottle’. There do not
appear to be any negative effects of a tube alonc approach in the transition to breast feeds,
but a4 non significant increase in any breast feeding and a longer duration of time to full

sucking fceds and length of stay with cup feeds.
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There is a need for further trials in other centres to investigate the ideal method of a no
bottle approach in the transition to breast feeds for preterm infants. Research is needed to
assess 1f there is a critical point at which bottle feeds can be introduced without detriment
to breast feeding outcomes. It is important that the most efficacious method of
supplementing and complementing breast feeds in the transition from tube to breast

feeding is established to enable women who choose to breast feed achieve their aim.
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Appendix I: Participating peripheral hospitals

Hospital

South Australia

Barmera Hospital

Blackwood Hospital

Ceduna Hospital

Flinders Medica! Centre
Gawler Ifealth 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 Haspital

Northern Territory
Alice Springs Hospital
Royal Darwin Hospital

Victoria

Bairnsdale Hospital

Ballarat Base Hospital

Bendigo Hospital

Box Hill Hospital

Central Gippsland Base Hospital
Colac Community Health Services

Dandcnong Hospital

Diamond Valley Community Hospital

Frankston Hospital

Geclong Hospital

Goulburm Valley Base Hospital
Hamilton Base Hospital

Town/Suburb

Barmera
Belair

Ceduna
Bedford Park
Gawler
Kapunda
Llizabeth Vale
Modbury
Naracoorte
Port Lincoln
Port Piric
Victor Harbour
Woodviile
Wallaroo

Henley Beach

Alice Springs

Darwin

Baimsdale
Ballarat
Bendigo
Box Hill
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 Waverly Private Hospital
Mt Alexander Hospital

Mt Alvernia Mercy Hospital
Northern Hospital

Northpark Private Hospital

Peninsula Private Hospital

Kilmore
Traralgon
I.eongatha
Mitcham
Clayton

Mt Waverly
Castlemaine
Bendigo
Lpping
Bundoara

Frankston

Sandringham & District Memorial Hospital Sandringham

Seymonr District Memorial Hospital
South Eastern Private Hospital

St John of God Health Care
Sunbury Private Hospital

Sunshine Hospital

The Angliss Hospital

The Valley Private Hospital
Wangaratta District Base Hospital
Warnambool & District Base Hospital
Werribee Mercy Hospital

West Gippsland Hospital

Wimmera Base Hospital

Wodonga Hospital

Scymour
Noble Park
Geelong
Sunbury

St Albans
Upper Ferntree Gully
Mulgrave
Wangaratta
Warnambool
Werribee
Warragul
Horsham

Wodonga
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Appendix ll: Cup feeding standard

STANDARD 2 - 18G
WOMEN’S AND CHILDREN’S HOSPITAL

NURSING AND MIDWIFERY CLINICAL STANDARDS

CUP FEEDING

RATIONALE:

L Cup feeding provides an altemative method of feeding when supplementary or

complementary feeds are necessary.

2! Cup feeding may be used:
u for the premature baby’s transition from tube to breastfeeds
O when mother is unavailable for a breastfeed
n to minimise the risk of sucking confusion (real or theoretical)
u for babies who are difficult to attach or showing signs of breast refusal.
3 Cup feeding stimulates tongue movement as the ability to extend the tongue is essential for

stripping milk ducts during breastfeeding.
4. A cup feed does not replace a breast feed.

(It is optimal for the sucking feed to be a breast feed).

STANDARD STATEMENT:
The Nurse or Midwife (Mothercraft/Enrolled or Registered) will ensure that:

18 The cup feed is given slowly and safely to the neonate.
)3 The parents understand the rationale for a cup feed.
EQUIPMENT:

= Sterile gavage cup.

L Breast milk or formula

n Tissues/cloth nappy
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PROCESS CRITERIA:
Skill Level: RM/MCN/EN

1. Collect equipment.

2. If EBM is used, ensure correct milk is given by checking same against baby’s ID) band
with another staff member, or parent of the baby, and signed by both people on the
nutritional flowchart or observation/feeding chart.

Pour measured amount of EBM/formula into gavage cup. In SCBU/NICU. relabel
the container.
Employ universal precautions.
Wrap baby securely in blanket or cloth nappy, to prevent hands knacking 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 Jap.

Rest the cup against neonate’s bottom lip and chin.

A T A T U o

Dircct the rim of the cup towards the corners of the upper lip and gums, with it gently

touching/resting on the lower lip.

10. Allow the neonate to swallow, and rest as necessary. It is important to let the baby take as
much as s/he needs in her/his own time. (Imtially a preterm baby may only take a small
amount from the cup ~maybe 5- 10 mls).

This milk should not be poured into the baby’s mouth.

11. It is not necessary to remove the cup when the baby stops drinking.

12. Dewind as necessary.

13. In NICU/SCBU, top the baby up if necessary via gavage.

14. Chart amount taken and method of feeding.

1s. Settle baby in cot.

16. Dispose of used equipment appropriately.

OUTCOME STATEMENT:

1. The baby receives the correct EBM or formula via the cup.
2. The baby cup feeds at his or her own pace and receives the prescribed amount of milk.

3. The parent(s) understand the reasons for cup feeding.

Reference:

Lang S, Lawrence C, Orme R “Cup- Feeding : An Alternative Method of Infant Feeding” in
Breastfeeding Review, vol 3, No. 1, April 1995

“Infant Feeding Guidelines for Health Workers” NH&MRC 1996
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Appendix lll: Consent form

THE 8D

(BOTTLES, CUPS & DUMMIES)
TRIAL

1, the undersigned (please print name in full)

...........................................................................................

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
bottle) affect breast feeding success?

I acknowledge that the nature, purpose and contemplated effects of the project so far as it affects
me and my son/daughter, have been fully explained to my satisfaction by the research worker and
my consent is given voluntarily.

1 understand that the effect of artificial teats on the success of breast feeding in premature babies
has not been established. The detail of bottle and cup feeding with relation to breast feeding my
son/daughter has been explained to me. I understand that my baby and I will be randomly allocated
(50% chance) to receive a dummy or not, then randomly allocated (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
was explained to me.

I am informed that no information regarding my son/daughter's or my medical history will be
divulged and the results of this project involving myself and my son/daughter will not be published
S0 as to reveal our identity.

I understand that the involvement of myself and my son/daughter in this project will not affect any
relationship with my medical and midwifery/nursing advisers in their management of my baby’s
health. I also understand that I am free to withdraw from the project at any stage. I understand that
this project has the approval of the Women's and Children's Hospital Ethics committee

SIgNed: o s s ngeusnasoss sobseass SNSRI g s
AQAIEsS: e TR SRR s acen e SR LN S S R v s nes nmme Y SCEENS
WINEESE  fseneressnnes i s s snn e eSS e E S TS s e e
ReESEarCh WOTKET coieiiiciiisiesiceecoisiiassississsssassensssssanssssassssias siansssnnsssasarsraosssner russ
Date: ... AN A
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Appendix IV: Maternal questionnaire

Study No. DDDD

;)_ueslionnai re No, 1 :“@':'LZU—NJT\?D‘ETETJ —_—

The 8ED : ['rial

Thank you for parvcipating in the BED (hottles, cups & dinunies) trial. This wrial is heing
conducted to form a bener undersianding of the »any issues orquisd breust feading premature
babics. Wespodd be very graichd if vou couldd iake a feve minwes 1o answer the jollowing
questions, This hyormation will be kepr strictly confideniial. The questionnuire can be returned
vin the enclosed envelape.

Date: _ /_ /

1. Early in your pregnancy had you deeided 1o breast (ced your baby?
pleage tick ong) YES D (go to O2)

NO | ] merwod

2. For what length of time had you planned to breast feed your baby?
(please iick ane) 8§ weeks or dess
More than 6 weeks to 3 maonths
More that 3 months 0 6 months

L

More than 6 months

Don't know/unsure D
(Now go (o (23).

3. Now that you have had your baby how long would you (ike to breast feed?
(please tick one) 6 weeks or less

More than 6 weeks (0 3 months

L

More than 3 months to 6 monihs
More than 6 months l]
Don't know/unsure D

4. What is (he langest you have ever breast fed?
(please tick onej  Never

6 werks or loss

More than 6 weeks to 3 months
More than 3 menths to 6 months

Morg than 6 months

L]

(please furn aver)
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The fotlawing questions will pravide us with background information to ensure we have u
representative sumple of ull women who choose ta breast feed thelr premature baby.

————

5. What is your level of education?
(please tick one)  Incomplete High School
Complete High School

]

Tertiary

6. What is the major source of your household income?
(please tck one)  Part time work
Benefits

Full time work

LI

7. Do you plan to undertake paid work some time during vour haby's first 12 months?
Yes D (go to O&)
No D (goto )12)

8. Do you plan to work -
fplease tick one)  Full time D

Parl (ime D

{Now go to (J9)

9. What age will your buby be when you plan to undertake paid work?
{pleaye tick nne) Less than 3 months old
Between 3 months & 6 manths old D
Between 6 months and t2 months old D

(0: Will your baby stilt be in hospital when you undertake paid work?
Yes [ ] tgoto01)
No D (go 10 Q12)

Ul: W your baby is still in hospital when you undertake paid work, will you stop work once your
baby is discharged home?

Yeos D (eolo (212)
No D (gato Q12)

12. Do you live with another adult (cg.. paniner/ husband/parent/friend)?
Yes

No D

Thunk you for your valuuble contribution to this important irial

I you have any questions please coptact;

Carmel Coilins, Wamen's & Children's Hospital
Dept. Nursing & Midwifery Research 72 King Wifllam Rd
& Practice Development North Adelaide 006

Tel: 82047000

—_————,———— - J
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Appendix V: Discharge data sheet (discharge home/transfer from
recruiting hospital)

I —— el — = E——
Oatebuse record No DDDD
Stedy No. DDDD
L—J Yranp A feup, mo demmy D araup C vbatde, ne dumimy Patient sticker
D sroup 13 feup. dumpty) _{_—' gooup O otk deewry) e
"nn BED triaL -
| DISCHARGE/TRANSFER from WCH

—~ — _ . R
DD ]BRI..AS{ MiLE “ Parents reanested

Malernall  auy N - - A
| ' =z [(m\ discharpe/transier) Y /N

v —
' Parity G }’D IF NO: Statf injgiwted
L —————=) Dt stopped o J Ay other yues refuted to eap Jt

— '_D_["]'D_Ej No. davs expiBF DDD Tarlier discharae
Rivth Welgin . K2 ) comirtenced oral faeds; Mt boarded in residenti. aec []
) o Wrenstbottlerowp feeds ¥/ 55 Mum boarded in residentit, aecum.
Total duys WCH DDD Pl Conments Other

1 YES:

{summwox (] _J i ———
—_— )
1. Dischirge howe B0 - 5045 T . ]
2. Transter- Date e e T BRVAST PEEDING Tregisncy on ’
- Desn = P09 [ DISCHARGL2A fuy
ONND <24 days Token e s = —
4, PNND >28 doys e $-7 D
. . TEDING REGIMY or: | RANSIER .r |
Dieclarge:  dote N h EDING REGIML or: 1RANSIIR _] B0 EJ

weight D:—DDD ‘_:, Na. feedsi24 hirs D No. bonle D + 10 D

y No. gavage D Nuo. cup D —_—
tengte LI om gavage e fComr< ainfinm. Atwr 38y |
D Matliod & frequency2d b,

He DDD cq | DU breast
— Nit U]

G)aln ol final gnvn__uﬁucd:

_—__J_.
No. days w (imal gavige: DD Cap D

Made defivery

Pluridity ! Rotle D

birth Order MO DOV o (ARD) ] Guage L]
Wi a diwmty indioduced N

Frinieity JE YRS T e T ST T
Pyate introduced: s |$L,I P’S (BY repluzed with BBM/Formf) |

Methed & i'rvrlucnc‘\u’jd hys:

LDDDD

[RESPIRATORY

Reuvun: Nil D
Filhy duration days DDD .

Will nut zetlle Cup []
PIP dumtion days DDD NP, |

Tnse(ticient seff tine

J
D Y

CRAP durat. days DUD D Botele D
]

) ) i Purents reguested R
Djscharzed hame anOs Y 2 N i este Gaxpge D

Mt Resp dingnosis - Ustkesown e
[AD\’I'RSE EVENTS: o
Aspiration Y /N

[CLP GROUTS (zroups Ag) || Oer

Did the haby cﬂngc w botdle —

Other

[ons
PV
Grade L)

Grade R) SIppScOmpS Y N “ SUPP! }Y—_'_\I Y l\' :
pVLE - I VES: ) '
[GASTROANTISTINALL Error/Overlooked U [Post dischorge doath v /N
,d}i‘c Y I‘ N {1 > ot RS NEYD T LR — — -
Gehor Baby nut satisfiwd’wonldn® seltle D , Case: - o 7

| B ]
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Neonatal data sheet (discharge home from peripheral hospital)

HOSPITAL:

UNao;

e BED 1AL

DISCHARGE HOME FROM PERIPHERAL HOSPITAL

No. days peviph hosp DDD .ﬁ):“’ of fisal g;u_u_e_('ccd: e
’ i
TOTAL hosp daysg DDD

I Dischuree home

2 Trawsler - Date 7
- Dest,

T NND <28 days

4. ['NRO 28 days

Discharger  date

Wit DDDD kg
fenatly DDD [
HC DDD o

RESPIRATORY

Dale of fwal 10,

Diszharged home on O

vy

FiO; duradion days DDD

N

TBREAST MILR

Ton divehiegye) y !

N

IFNO:
Date stopped

1F YES:
xeltstve
» R0%
80% - 50%
491% - 20%%
“I20%

Toxen

L

" . A‘). -
No. days expiBF DDD

B

f

Wan 4 duniny ntioduced Y 1 N
W rES:
Dite introduced: 7

Ruason:

Wil o sedde

Parents yequested

U
Insoficient staft' tine D

(]

]

Lluknown
Other _ _

] [CUP GROUPS (eroups Ah) |

Did the baby chanee Lo ballle

SUPpS/TOMmps YN
JF YES:

Error/Overfovked D
Baby not savsfiewouldn’t sertle D
Parents requested D

Staff intiated D

Any other issucs relaed fo cup feeding:

LA

Partier discluacge: E’

Mum boarded in residential agcom. D
CommentsiOther

_’ No. duys 1o Tl suvoge: DDD )

0 “ NO BUNMY groups (A&C)

T '[ummx‘r TLEDING freqiency an ]

Duscharge 24 s

> 10 0

Mothol! & frequencyi24 divs:

NI D
Cup D
Borle D

Method & frequeney?2- brs:
il D
Cup (j
Rotile D
Gavage D

[suppyLve VN
Aspiration Y /N
Otfier

COMPS (EUM form, afier $36)

[SUPPS (31 replaced with EBM, Form) |

]

Post discharpe Jomth

Conser
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Appendix VI: Three month questionnaire (form 2A, 2B, 2C, 2D)

Form No. 24

Study Ne: D DDD
Databese No: D DDD

1. Please indicate the type of milk, ar
combination of milks, that your baby has
received in the past 24 hours

(please tick onej

breast milk only 0. oo
breast milk and formula D...(go t0Q3)
formula orly O gowos

2. Rabies receiving breast milk only (ie no
formuia)
How many feeds did your baby receive in the last

24 hours? O

Of these breast milk feeds how many were;

a) direct Breast feeds? D
b) expressed breast milk (EBM) given by

bottle? D

c)EBM givenby cup? L3
(NowgotoQ9)

3. Babies receiving breast milk and

formula

Please tick which smtement most closely
describes the proportion of breast mifk your baby
recelves:

a) More than half milk feeds are breast milk the

rest are formula D

b) Abaut half milk feeds are breast milk and half
formula D

¢) Less than half mitk feeds are breast milk, the
rest are formula D
NowgotoQ 4)

The B0 Trial

Thank pou for puriicipoting in the BCD (bottles, cups & duminies) rial. Owr aim is 1o form ¢ more complete
picture of the issues important in breastfeeding prematvre bubies. We would be very gratefid if you could
answer the following questions as your responses will provide vital information that will help improve the
care for women who choose ta hreastfzed their premature baby, Your responses remaln important lo us even
if you are no longer breast feeding or expressing or if you aren’t in the original group you were allocated 10. |
Please return the form via the enclosed prepaid emvelope. Thank you for yowr valuable contribution.

4. Babies receiviug brenst mitk and formule.
How smany milk feeds dld your baby receive in

the last 24 bours? D

Of these feeds how many werc:

8) direct breast feeds? {1
b) expressed breast milk (EBM) given by

bottle O
<) EBM given by cup? D
d) formula given by bottle? t
¢) formula given by cup? D
{goto (0 9)

5, If ypo sre not breast feeding your baby,
how old wag your baby when you stopped
bresast feedinp or expressing?

Less than Y month

I ruonth to less than 2 monthy
2 months 1o [ess than 3 months
3 months to less thait 4 months
4 wonths o less than 5 months
5 months to less than 6 months

6 months to fess than 7months
(Roto @ 6)

OOOoOoonon

6. Did yon stop expressing before your baby
staried breast feeding?

Yes D (goro 7}
No [lgoreosy
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7. What was your resson ar reasons for
stopping expressing?

(Please lick as many reasvns that apply)

My milk supply did not increase ¢rough fo miect
my baby’s needs,

I only wanted 10 express while my bﬁ was sick.

1 didn't ke expressing )

1 found expressing difficulL. D

[ found it difficult to Bt in expressing with other
demands on my time (children, travelling to
hospitat etc)

[ felt embarrassed expressing D

{ did not really want to hreast fecd

Other (please specify)

(Now gu 1o Q 9)

8. What were your regson or reasons for
stopping breastfeeding?

(Please tick as many reasons thal apply)

T went back to work

My baby was slcepy at the breast

It was difficult to express st my workplace
(not enough time/facilities)

My baby was fussy during brenst feeding
My baby was fussy aftcr breast fecding

1 wanted to be able to sleep Jonger

My baby had & weak suck

1 had a medicul reason

(D1eaSe ADECHY). ..ot cearecmrsrnesn s
My baby refused the breast

My baby had 8 poor weight gait

I had sore nipples

My baby took the botile better

I didn't fee} my milk was good enough
My baby breast fed too frequently

{ thought my baby wasn't getting enough
I wanted to make sure my baby got enoug
My doctor advised me to stop

I didn*t feel [ had enocugh milk

[ didn't reatly 1ike brepst feeding

1 didn’t really want to hreast feed

Other (please specify)

OoCoo4a A

DONODOO0OO00d

.............................................................................. -

9 DId you have skin-to-skin contact with your
baby in hospital? (H{olding your baby inaked,
except for 8 nappy, against your chest

Yes DNO Don't know/Unisure
% 1{ YES: Approximately how
frequently?
Daily D
About every second day D
Abour onece per week D
Other (please specifyy) D

Do you have any comments on skin-to-skin
CONACEY e easen v rmesea e st s s

10, NHd you take a drog called Maxslon for
your milk supply?

No [ ooy

vYES [ ]9 UYES how many courses did
you teke? .

Did you find it ¢lpfl?eceecreenn.

(goto Q1)

11. Did you use a nipple shicld when

breast fecdIng your baby?

Not applicable (go10Q12)

Yes D No (goto 3 12)

%y yES: Did you stop using the nipple shield
BEFORE your baby was discharged

from hospita)?

Yes D (goto Q {2}

Ne Do 1d was your baby when you stopped
using a nipple shield?

Less than 1 month [:]

1 month to less than 2 monthg [:]

2 months to 3 months E}]

Still using a nipple shield

{continued next page)
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t2. Did you use 3 SUPPLY LINE (or
supplemental feeding device) when breast
{eeding your baby?

Yes [J No [ ]owoiy
% ¥rYES: Did you find this

helpful? Yes || No

Please comment:........... PO

(goto Q 13)

13. u) Have you ¢ver been 8 smokes?
Yes No

b) Are you a smoker wow?
Yes [ ] No

14, How much does your baby weigh now?
ke

Date weighed: ..—./......0......

(5. Please indlcate your level of
agreement with the following statement by
clrcling ONE of the responscs:

My partner/husband hos been very
supportive of me breastfeeding our baby?”
Strongly disagee /' Disagree [ Agree /
Strongly Agree 7 Duon't know /

Nat applicable
Comment.........

..........................................................................

16. You and your baby werc allocated to
{he CUP and NO DUMMY group

8) Were you happy witk the group you
were allocgted to?

Yes [:l No D

Neither happy nor unhappy [
COMMENL ctirerrsicorrti seime tirm b seams s saarsssess svassen

b) Did your baby change fo receiving

BOTTLES while in hospital?

Yes D Ne (go 1o @ 16¢)
Q} 1f VES: What was the reason or

ressons for chanping

{tick whichever box ar boxes apply)

I was advised by the nurse/midwife

 was advised by the doctor

1t was my decision

T was influenced by my hasband/partner

{ was Influenced by myy tamily

My baby was not satigficd with cup feeds

1 didn really like cup feeds

Other (pleass specify)

+

InaEsunun

c) Nid your baby change to having a

dummy while in hospital?

Yes D No D (goro 0 17)
W 1f YES: What was the reason or

reasons for piving your baby 2 dummy*?

{tick whichever box or boxes apply)

1 was adviseg by the nurse/midwife

1 was advised by the doctor

L was influenced by my hushand/partner D

¥ was influenced by my tamily D

My baby was unseftied without 2 dummy D

) decided ¥ wanted my baby to have

4 dummy

1 thoaght it might teach my baby to suck D

Other (please spECITY).....covvveesnninins prse e D

............ -

17. Does your baby use 8 dummy now?
Yes No
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With the following 4 questions you may like io

offer your thoughis or opinlons on:

o 1le BCD irial OR

s any aspect of yonr experieice In having a
prematice dahy.

(Yfyou require further room, please uttach

seporate pages.)

18, What advice wonld you give fo other
parents of preterm babies?

19. What advice would yon give to the health
care team (nurses, midwives, doctors)?

20. Wuat advice would you give to family and
{riends?

................................ [ T P PN PPN

21. Are there any changes you would
recommend for the bhospital?

feeling wow. FPlease tick the box of the answer which comes closest to bow you have feit IN THE PAST
7 DAYS, not just how you feel today.
Here is an exanple alyeady completed.
1 have felt happy:
Yos, all the time ]
Yes, most of the time &
This would mean: ] have felt huppy most of the time during the past week™

I the results of this part of the questionnaire suggest {that yau may be depressed woukl you Hie to be

NoD

YesD

confacted

In ihe past 7 days:
1. I have boen 2ble to laugh and sce the funny
sHde of thinps:-

* as mach as T always conld D
- not quite so much now D
+ definitely not so wmuchk now D

* not at 8l D

2.1 have looked forward with enfoyment to
thinga:-

+ as much as § ever did R

- rether less than | used to

* definitely less than Tused to

1
+ hardly at aft ]

No, nof very of!enD
No, not ut all

3. I have blamed mysell unnecessarily when
things went wrong:-

+ yes, most of the time D
* yes, some of the time D
* not very often D

* o, never D

4, 1 have heen anxious or worried for no pood
reason:-

' no, not at all D

* hardly ever

+ yes, sometimes
' yes, very often

CHE

213



£, 1 have felt scared or panicky for no very 8. 1 have felt sad or miserable:-

gond resson:- « yes, most of the time D
* yes, quitea lot % « yes, quite often [j
* yes, sometimes * not very often D
+ mo, not much D * no, not &t all D
* o, not at alf D
9. I have been so unhappy that J have been
6. Things have been getting on top of me:- crying:-
- yes, most of the time I haven't been able to cope - yes, most of the time D
+ yes, quite often D
- yes, sometimes | haven't been coping as well as - only occasionally D
usual - no, never )

* no, most of the time | have coped quite well
10. The thought of harming myself has

* 1o, | have been coping 2s well as ever D oceurred to me:-

* yes, quite often [3
7. 1 have been 50 unhappy that 1 have had . sometimes D
difficulty sleuplng.:- ek D
+ yes, most of the time IE] 0

L * never

+ yes, quite often |
+ not very often O
+ 1o, not at all D

(EDINBURGH POSTNATAL DEPRESSION SCALE (EPDS)
JL Cox. JM Holder, R Sagovsky)

THANK YOU FOR YOUR TIME AND CONTRIBUTION TO THIS IMPORTANT
RESEARCH - YOUR INVOLVEMENT WILL CERTAINLY MAKE A DIFFERENCE
TO THE FUTURE CARE OF BREAST FEEDING PREMATURE BABIES.

We will notify you of the results of this research when they are available.

IFyou require further information or have any queries please do not to hesitats fo contact:

Carmel Collins

Research Nurse/Midwlife Tel: 82047000
Dept. Nursing & Midwifery Research

& Practice Develpoment

Women's & Children's Hospital

72 King William Rd

North Adelaide, 5006.
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Form No. 2B

Study No: D DDD
Database No: DDDD

The &ED Trial

Thank you for particlpating in the BCD thotles, cups & dummies) trial. Cur aies & to form o more complete
picture of the issues jmportant in breastfeeding premature bahies. We would be very grotoful if you cowbd
unswer the following questions as your responses will provide vital information that will help improve the
cure for women who choose to breasifeed thelr promatwre buby. Your responses remain impartant 6 uz «vén
{f you are no longer breast feeding or expressing or i yow aren’t in the original growp you were allocated to.
Pleasc return the form via the enclosed prepaid envelope Thank you for your valunble contribution.

Dalex /!

s = e — o R e s

1. Pleace indleate the type of milk, or
combination of milks, that your batry has
received in the past 24 haurs

(please tick ons)

breast mitk only D...{go w2}
breast milcand formuta [ J..(got0 0 3

forraula only [] (goto Y 5)

2. Bables receiving breest milk naly (e no
formula)

Yow many feeds did your baby receive in the last
24 hours? d

Of these breast milk feeds how many were:

8) direct Breast feeds? D

b) expresscd breast milk (EBM) given by
botele?

£y EBM given by cup? D

(Nowgoro Q0 9)

3. Bubies recciving breast milk and

formula

Please tick which statement most clusely
deseribes the proportion of breast milk your baby
receives:

a) More than half milk feeds are breast milk the
rest are formula

b) About half milk feeds are breast milk and half
formula

c) Less than half milk feeds aye breast milk, the
rest are formula

Now go 1o D 4)

4. Bables recelving breast milk and formula
How muny milk ferds did your beby receive in

the last 24 hours?

Of these feeds how many were:

a) direct breast feeds?

b} expresced breast milk (ERM) given by
botile

¢) EBM given by cup?

d) formwa given by bottie?

©) formula given by cup?

(R010Q9)

00O

5. If you ave not breast feeding your buby,
how o)d was your baby when youn stopped
breast fecding or expressing?
Less then ) womnth

} month 10 Jess than 2 months
2 months to less then 3 months
3 months o less than 4 months
4 months to less than 5 months
3 months to less than § months
6 months to less than 7months

(goto 0 8)

0

6. Did you stop expressing before yoor baby
started breast feeding?
Yes  [Jwowg
Np D (gotoQ8)
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‘7. 'What was your rcason oy reasons {or
stopping expressing?

(Please tick as many reasons that apply)

My milk supply did not increase enough (o meet
my baby's needs.

1 only wanted to express while my baby was sick.

1 didn't like expressing D

1 found expressing diffieult D

{ found it difficult to {it in expressing with other
demands on my tme  (children, travelling to
tosphal ctc)

1 feh emberrassed expressing [:]

1 did not relly want to breast fred

1 didn't esatly Mke brenst feeding [ |

Other [:]

{please specify)........ccccorivmrnnnn

R N T

(NawgomQO)

8. Whst \vere yonr resson or reasons for
stopping breastleediag?

{(Please ek as many reasons that apply)
1 went back to waork

My baby was sleepy al the breast

It was difficuit to oxpress at my workplace (
enough time/facilities)

My baby was fussy during breast feeding
My baby was fussy after breast feeding

{ wanted to be able to slecp tonger

My baby had a weak suck

I had & medical reason

(PeBSE SPECLSYueivraneremrsornie merncercostinimireerasn
My baby cefuscd the breast

My bagby hed a pour weight gain

I hed sore aipples

My baby took the bottle berter

[ didn't feel my milk was good cnough
My baby breast fed too frequently

I thought tny baby wasn't getting enough

I wanred to make sure my baby got enougl
My doctor advised me to stop

T didn' feel { had enough milk

[ didn't really like breast feeding

[ didn't rerily want to breast feed

Other (please specify)

L0

=

01

OOCr0a

DoOOO0000CO000

{ga!DQO)

9. Did you have skin-te-skin comact with your
baby in hespllal? (Holding your bahy naked,
except for o nappy, against yoar ches?

Yes [:]No d Don't know/Unsire d

% [f YES: Appcoximately how

frequently?
Daily M
About every second day [___j
Abow once per week D
Other (please vpecify) E[

10, DId yon take & drug calied Maxalon for
your milk supply?
NO [ tzowaQ Iy
YES D < If YES how many courses did
you take? -

Did yon find it elpful?..ccoiccannnee.e.

w1l

B T

11, Did yoo nse a nipple shield when

breast feeding your baby? :

Not applicable (gotu 2 12)

vy 1 No[dowgiy

Q} I{ YES: Did you stop using the nipple shield
BEFORE your baby was discharged home from
hospital?

Yes D fgeto Q 12)

Na D

% UNO: How old was your baby when you
stopped using a nipple shield?
Less than 1 month

1 month (o fess than 2 manths
2 months to 3 moriths

Stilf using » nipple shisld

0o
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12, Did you use s SUPPLY LINE (or
supplcmental feeding device) when breast
{eeding your baby?

Yes [ No [Jrewwoiy
% 11 vES: Did you find this helpfl?

Yes D No
Please comment...........o.... eri s

(gato (0 13)

3. 1) Have you cver been 8 smoker?
Yes No

b) Are you B smoker apw?
Yes D No

14. Haw much dots your baby weigh now?

Date weighed: o dernfcnns

15. Plense (ndicate your level of
aprecment with the followlng statement by
clreilng ONE of the responses:

"My parinesr/insband has been very supporfive
of me breasifeeding our baby?”

Strongly disagree /7 Disagree / Agree [/
Swrongly Agree / Don't know /

Nor applicable

Comment......... VSOOI R

16. You and your baby were allocated to the
CUF and DUMMY group

8) Were you happy with the group you were
allocated to?

Yes [ No [ ]

Naither happy nor unhappy A
Comment:,

b) Did yaur baby chauge to receiving
BOTTLES while In hospital?

ves [1 Yo {Dgowgly
% I YES; What was the reason or

seasons lor changing

(tick swhichever box or boxex npply)

¥ was advised by b nurse/midwife

1 was mdvised by the doctor

It wes my decision

1 was influenced by my husband/partner

T wus influenced by my family

My baby was not satisfied with cup feeds

T didnt really ke cup fecds

Other (plcase specily)

 0O0o0000

{7. Does your baby use 8 dammy now?
Yes D No

Wit the following 4 guestions yon may like to

offer ynur thoughis or opinfons on:

s the BCD triel OR

» any gspect of your expericnce in flaving a
premafure baky.

fif you require further room. please antuch

separale pages.)

18, What advlee would vou give to other
parents of preterm bables?

19. What advice would you give fo the health
care team (nursey, midwives, doctors)?
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20. What advice would you give to famity and
friends?

21. Are there any changes you would
recommend for the hospital?

............... [T

7 DAYS, nat just how you fee) todry.
Here is an example aircady completed,
1 have felt happy:
Yes, all the time D

Yes, mast of the time J7% 4

fA?yon have been through a fot in having 8 prematare haby we would aiso like to Know how you Bre
feeling now. Please tick the box of the answer which comes closest to how you have feit IN THE PAST

No, nol very oflenD
No. nat at all
This would mean: "1 have felt happy most of the time during the past week”
if the resuits of this part of the questionnsuire suggest that you may be depressed would you tike to be
contacted Yes D No D

In the past 7 days:
. [ hava been able ta laugh and see the funny
side of things:-

- as much a3 ) always contd D
« oot Quite 30 mich naw D
- defnitely not so much now D
* nof at all

2. I have Jooked forward with enjoyment to
things:-

- as much as | ever did [:]
- rather less than 1 nscd o C]

« definitely less than | used to D
> hardiy at 2l D

3. I bave biamed nyself unnecessarily when
things went wrong:-

+ yes, most of the Mime D
* yes, some of the fime
* not very often D

* no, never D

4. 1 hnve been enxious or worried for no gaod
reason:-

> no, not at all ]
* hardly ever D
' yes, somstines D
* yes, very often [

5. 1 have felt scared or panicky for po very
gond reason:-

+ yes, guite a (ot D
* yes, somutimes D
* no, noL much D

* no, not at at! D

6. Thinps have been getting 6o top of me:-
- yes, most of the time | haven't been able to cope

- yes, sometimes | haven't been copiag as well as
usual
* no, most of the ime ) have enped guite well

* no, ) heve been coping as well as ever D

7. I have been so unhsppy thut ) have had
difficulty sleeping:~

+ yes, most of the time
- yes, quite often

* not very often

* no, not 4t all

8. 1 have feit sad or miserable:-
» yes, most of the time

* yes, quite often

* not very often

- no, oot at 2l

O00s D0od
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9. I have bren so unhappy that I have been ’ 10. The thought of harming myseif hus
crylug:- accurred to mes-

- yes, most of the time D - yes, quite often D

- yes, quite often L] * sametimes E]

- onty oceesionally D * hardly ever D

* 60, never D * never D

(EDJNBURGH POSTNATAL DEPRESSION SCALE (FPDE)
JL Cas, JM Holden, R Sagovsks)

THANK YOU FOR YOUR TIME AND CONTRIBUTION TO THIS IMPORTANT |
RESEARCH - YOUR INVOLVEMENT WILL GERTIANLY MAKE A DIFFERENCE
TO THE FUTURE CARE OF BREAST FEEDING PREMATURE BABIES.

We will natify you of the resulis of this research when sey are available.

If you requirc further information or bave any querics pledse do not to hesitate to contact:

Carme! Collins

Reseurch Nurse/Midwife Tel: 820470600
Depl. Nursing & Midwifery Research

& Dructice Develpoment

Women's & Children’s Hospital

72 King Wiltiam Rud

L'Norlh Adelaide, 5606.
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Form Ne. 2C ' ‘H

Study No; O D D D
Databese No: D D D D

The B2 Trial

Thank you for porticipating in the BCD (botdes, cups & dummies) trial. Our i is to form a more complese
picture af the Issues imporiamt in breastfeeding premature babies. We would be very grateful if you could
onswer the foflowing questions as your responses will provide vital information thar will belp improve the
care for women who choosc to breastfecd their premature buby.  Your responses vemain important 1o us even
Yyou are no longer breust feeding or expressing or if you aren't in the original group you were allocated to.
Please retrn the form via the encfosed prepatd avelope. Tharnk yon for your valuable contribution.

Dete: _ /  / :J
s S e === e ——— e =

1. Please indlente the type of milk, ar 4, Babies recelving breast milk sad lormuls
cambination of milks, that your buby has How many mitk feeds did your daby receive in
received in Yhe past 24 hours the last 24 hours?

{please tick one)

breast milk only D,.»(go Q2 Of these feeds how many were:

breast mifk and formula [ ..o 12 0 3 a) direct breast feeds? O
formyla only Cltgoro0s b) expressed breast milk (EBM) EiV‘E]bY

bottie

2. Bables recelving breast milk only (ie no c) EBM given by cup? D
formula) &) formula gi botde?

How many feeds did your baby receive in the last )fonnu . g}vcn by bo ,,E %

74 hours? Dy ¢) formula given by cup?

= ; fgoto U 9)

QF these breast milk feads how many werc: 5. 1fyou are not breast feeding your baby,
a) dicect Breast fe:ds{ D . how old was vour baby when you stopped
b) expressed breast mikk (EBM) given by brevst fecding or expressing?

bottlp? {_ess than | month
o) EBM piven by cup? [} 1 month to less than 2 months
{Now go 10 0 9) 2 months to less than 3 months

3 months to fess thao 4 months

3. Babies receiving breast milk and
4 months to tess than 5 months

OEoEoa0a

formuola

Please lick which staterment most closely 5 months (o less than § months

deseribes the proportion of breast milk yoor baby 6 months to less than 7months

receives: (guto Q4

) More than helf milk feeds are breast reilk the 6. Did you stop expressing before vour baby
rest are formula [l started breast feeding?

b) About half nititk feeds are hreast milk and half Yes [ J(gotaQ7

formula D No ':] (sow Q8

¢} Leas than half milk feads are breast milk, the
rest are farmula
Nowgo 1o 4)
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7. What was your reasame or reasuns far
stopping expressing?

{Please rick ax many reasons that opply)
My milk supply did not increase enough (o
meet my baby's needs, [ﬁ

I only wantsd fo express while my baby was
stck.,

1 didn't like expressing O

1 feund expressing difficuit. [

[ found it difficult to fit in expressing with
other demands on rmy time  {children,
traveliing to haspital eic)

{ felt embatrassed expressing

1 did not really want to breast fecd D
Otber D

(please PeGifY) . crrvcmmmiar o ieerreen e i

..... w samae

&Ow gotoQY)

8. What were your resson or ressons {or
stopping breastteeding?
(Please tick as marny reasons that apply)

[ went back 10 work

My baby was sleepy at the breast

1( was difficult to express at my workplace

(not enough time/facilities)

My bally was fussy during breast feeding

My baby was fussy afler breast feeding

1 wanted to be able 10 steep longer

My baby had a weak suck

1 had a medical reason

(please SPECHy)......oumnemien.. st e

My baby refused the breast

My baby hud & poor weight gain

1 had sore nipples

My baby tovk the boutie betrer

1 didn't feel my milk wes goed enough

My baby brenst fed too frequently

1 thought my baby wasn't gefting enovgh

1 wanted 1o make sute my baby got enough

My doctor advised me i stop

I didn't feel 1 had enough milk

! didn't really like breast feeding
(continued)

0ooO0O 0oa

OOo00000

D0a0o

[ didn’t really want to breast feed D
Other (pleuse specify) D

(@009

9. Did yon have skin-to-skin contact with
your baby in bospital? (Holding your baby
naked, except [ar a nappy, against yoor
chest)

Yes E] No D Don't know/Unsire D
B 1YES: Approxirately how
frequenily?
Daily
About every second day
Abnut once por week
Other (please specify}

L
3

Do you have any comnents on skin-to-skin

P

10, Did yon take a drug called Maxalon for
yoor milk supply?
NO [ (gowogty
YES [ 1f VES how many courses
did yon take?

Did you find it helpfu!l?.v.vceevecrnnce

(goto Q1)

11. Did ybu use a nipplec shleld when
hreast fecding yoor baby?

Not applicable D (ro 16 D 12)
Yes [ ] Nel[ oy
% (£ YES: Did you stop using the nipple
shisid BEFORE your baby was discharped
home from hospital?

feontinued nex! page)
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Yes D (oto Q12

No

Q} 1£ NO: How bld was your baby when you
stopped using a nipple shield?

Less then 1 maonth

1 month o less than 2 months D

2 months to 3 months

$till using a nipple shield 1

12. Did yoa use a SUPPLY LINE (or
supplemental feeding device) when breast
fecding your baby?

Yes D No El (oto O 13)

% 1 YES: Did you find this helpful?
Yes D No
P1EB8E COMMENL .. 0ieemtrerisersrecemsrmsaiserresasesninas .

(Boto Q13

13. a) Have you cver been 8 smoker?
Yes No

b) Are you a smaker pow?
Yes D No

14. How much does your baby welgh now?
ke

Dete weighed: ...... [ .

t5. Please Indleate your level of
sgreement with 1he following statement by
tircling ONE ol the responses;

"My partmer/husband has bean very supportive
of e breastfeediny our baby?”

Strongly disagree / Disagree | Agree /
Strongly Agree /[ Don’tknow /

Not applicable

16. You and your baby were allocsted to the
BOTTLE snd NO DUMMY grosp

2) Were you happy with the groop yon were
aflocated (0?

Yus D RNo D
Neilher happy nor unhappy D

b) DId your baby change to having » dummy
while ip hospital?

Yes D No D (goto Q17)
% I YES: What was the reason or

ressons for giving your baby a dummy?

{tick whichever box or boxes apply)

{ was adwised by the nurse/midwife

1 was advised by the doctor

1 was influenced by my husband/partner D

1 was influenced by my family f

My baby was ungettled without 2 dummy

tdecitded | wanted my baby to have

a dummy D

t thought &t might teach my baby to suck %

17. Does your baby use s dommy now?
Yes D No

{cominued next page)
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With the following 4 quesdons you may like to

offer your thoughts or apiniens on:

e« the BCDirlal OR

e any aspect of your experlence it having «
premature baby.

(f you require further room, please attach

separate pages,)

18. What advice would you give to other
prrents of pretern babies?

19, What advice would you give ta the health
care team (nurses, midwives, doctors)?

svesvarssrens

20. What advice would you give {o family ead
fricnds?

21, Are tbere any changes yos would
recommend Jor the hospital?

As vou have been through a lotip baving a pre;ilnre baby we would also like to know ?:aw you are
feeling now. Pleasc {ick the box of the answer which comes closest to bow you have felt IN THE PAST

7 DAYS, not Just how you fecl {oday,
Here 5 an example alyeady completed.

1 have fell happy:
Yes, ot the time []

Yes, most of the time &

Na, not very aficn B
No, not at all

This wowld mean: "I have felt happy most of the time during (he past week”

If the results of this part of the questivnnaire suggest that you may be depressed would you $ike 10 be

contacted

Ye» D No D

In the past 7 days:

1. 1 have been able to Yaugh and see the fanny
side of things:-

* as much as | nlways could D

* not guite so much now

+ definitely not so much now D

- notatall

2. ] have lpoked forward with enfoyment {0
things:-

+ as much as | ever did D
 cather Jess than I used to [

+ definitely lesy than | used to %

* hardly at =l

3. 1 have blamed myself unnecessarily when
things went wrong:-

* yos, most of the time 1
* yes, some of the time D
* not very ofien ]

* 110, nEVer N

4. I have been anxious or worrted for no good
reason;-

- no, not at all [_—_I
* hardly ever

' yes, sometimes
* yes, very often

ool
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5. Y have fe)t scared or panjcky for na very 4. | tiave felt sad or miserable;-

good resson:- * yes. most of the time D
» yes, quite a lot D * yes, quite often D
- yes, sometimes D - pot very often D
* no, not much D * no, not at af D
* no, not at all D
9. I have been so unhappy that | have been
6. Things heve heen getting on (op of me:- crying:-
' yes, most of the time [ haven't been able ta cape « yes, most of the time

- yes, quite often

+ yes, sometimes | haven't been coping a5 well as + anly ocresionably

PLAEY]

G0o0oa

. * no, nev
* no, most of the time | have coped quite well 70, never
16. The thought of harming myself hay
* o, [ have been caping as wel) as ever D occorred to me:-
- yes, quite often D
7. 1 have becn so unhuppy that I have bad . sometimes D
difficulty sleeping:-
. ¢ hardly ever O
- yes, most of the time E]
. - never 1
- yes, quite often D
' not vary often D
- no, not at all D

(EDINBURGH POSTNATAL DEPRESSION SCALE (EPDS)
JL Cex, JM Holden, R Sogovsky)

THANK YOU FOR YOUR TIME AND CONTRIBUTION TO THIS IMPORTANT
RESEARCH - YOUR INVOLVEMENT WILL CERTIANLY MAKE A DIFFERENCE
TO THE FUTURE CARE OF BREAST FEEDING PREMATURE BABIES.

We will notify you of the results of this research when they are available.

1T you require further information or have any queries plegse da not to hesilate to contact:

Carme! Colling

Rescarch Nurse/Midwife Tel: 82047000
Dept. Nursing & Midwifery Research

& Praciice Develpoment

Women's & Children's Hospital

72 King William Rd

North Adelaide. 5006.
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Form No, 2D

Study Nos 00aaa
Database Na: D D D D

The BED Trial

Thank you for participuting in the BCO (hottlzs, cups & dummies) triol. Onr aim is 10 form a more complele
picture of the issnes Important in brenstfeeding premature bahies. We would be very grotefil if you could
answer the following gquestions as your responses will provide vital information thot will help improve the
core for women who choose [o breastiecd their premature baby. Your responces remain imporiant 1o ux =ven
if you are no fanger breust feeding or expressing or if you aren't in the original group you were atlocated to.
Plegse return the form via the enclosed prepuoid envelope. Thank you for your valuable comribution.

/

Date; __/

1. Please Indicate the type of milk, or
combindtion of mitks, that your baby hay
ceefved n the past 24 hours

{plewse tick otie}

breast milk only D.\,(go w0 (2)
breast milk end formula DA..{go Q3
formula only D (goto O 3}

2. Bables receiving breast ml1k only (le no
formula)

How many fceds did your baby receive in the {ast
24 howrs?

Of these breast wilk feeds how many were:

a) direct breast feeds?

) expressed breast milk (EBM) given by
battle?

c) EBM given by cup? D

NowgotoQ9)

3. Babics receiving breaxt milk and

formule

Pleass tick which sratemem most closely
describes the proportion of breast milk your baby
TECCiVES:

a) More than haif milk feeds are breast milk the
rest are formule

t) About half milk foeds are breast milk and hatf
formula

¢) Less than half milk faeds are breast milk, the
rese are formuls

Nuw go 10 0 4)

4. Babics receiving breast milk and formuia
How many mifk feeds did your baby receive in
the fast 24 hours?

Of these fteds how many were:

a) direct breast feeds?

b) expressed breast milk (EBM) given by
bottle

¢) EBM given by cup?

d) formula pgiven by botile?

¢) formula piven by cup?

(go10Q9)

O3

5, 16 you are not breast feeding your baby,
haw old wes your baby when you stopped
breast feeding or expressing?
Less than | month

| month to less than 2 months
2 months to Tess than 3 months
3 months to less than 4 months
4 months to lass than S mopths
5 months to Jess than 6 months
6 months to less thun 7months
(go 1o (J 6)

(00000

6. Did you stop expressing before your haby
sterted breast Ireding?

Yes | lowQl)
No r,_](golaQ&)
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7. What was your reasop or reasons far
stopping expressing?

(Pleose tick as many reasons that upply)
My mitk supply did not itcrease ernough lo
meot my baby’s needs. rj

[ only wamed to express whils my baby was
sick.

1 didn't like expressing E]

t found expressing difTicult, D

I found it difficalt to fit in expressing with
other deraands on my time  (children,
travelling to hospital etc)

1 folt embarrassed expressing D
1did not really want to breast feed D
Other D

[GIGETI T2 1) OO v

PR R, (AN

(Now gota 0 9)

8. What werc your reason or reasans for

stopping brenst(eeding?

(Pleuse tick as ntany reasons thar apply)

{ went back to work

My baby was sleepy at the breast

1t was difficult (o cxpress af my workplace

(not endugh time/lacilities)

My baby wes fussy ducing breast feeding

My buby was fussy after breast feeding

! wanted to be able to slecp longer

My baby had a weak suck

1 had a medical reason

(please specifPf...nmniciriciininn: PRV,

My baby refused the breast

My baby hed & poor weight gam

1 had sore nipples

My baby taok the botile betrer

{ didn't fec! my milk wes good enough

My baby breas: fed too frequently

§ thought my baby wasn't petting enaugh

} wanted 1o make sure my baby pot enough

My doctor advised me tp stop

{ didn't feel 1 had enough milk

J didn't really like breast feeding
(continued)

000000 4.

OC0000

000G

[ didn*t realty want to breast feed

9, 1id you have skin-to-skin contact with
your baby In hosphal? (Holding your buby
naked, except for 4 nappy, against your
chest)

Yes D WNo D Don't know/Unsure D

G vEs: Approximatety how

frequently?
Daily D
About every second day D
About ance per weck D
Other (please specify) D

oontact? e

16. Did you take a drug called Maxalon for
your milk supply?

NO ] (rota@il)

YES D = If YES how many cuurses

Gota Q1)

11. Did you usc r nlpple shleld when
breast fecdlng yonr baby?

Not applicable D (roto O 12)
ves [ NelJirewoi2
% frvES: Did you stop using the nipple

shiold BEFORE your buby was discharged
home from hospital?

(continued next page)
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Yes D (goto O {2)

No L

Q) IFNO: How 0ld was yowr baby when you
stopped using a nipple shizld?

Less than | month

1month 10 less than 2 months [}

2 months 16 3 months D

Stidl using r nipple shield D

12, Did you use a SUPPLY LINE (ur
supplemental (eeding device) when breast
feeding your baby?
Yes No D oo D 13)

% 1rYES: Did you find this helpfl?
Yes D No
Please comment:

fgoro QJ)3} .
13. 8) Have yuu ever been a smoker?
Yes D No

b) Are you & smoker gow?
Yes D No

{4, Kow much does your baby weigh sow?
ke

Date weighed: .../ d......

15. Please indicate your level of
agreement with the following statement by
circling ONE af the responscs:

"My partnes/ushand has been very suppartive
of me breastfeeding our baby?"

Strongly disagree /  Disogree / Agree /
Strongly Agree / Dan’t kow /

Nof applicable

Commenti......coeeeens

16, Yoo and your baby were aliocated ta the
BOTTLE and DUMMY group

Were you happy with the growp you were
sltacated to?

Yes D No D
Neithet happy nor unbappy | |
Conounent:

[N > N,

17. Dots your baby use » dummy now?
Yes [5 No

With the foltawing 4 questions you may like o
offer your thonughts or opluions on:
¢ the BCD rria? OR
= ony aspect of yowr experlence in having a
~ premature baby.
(If yow require further room, piease attuch
suparale pages.S

18. What advive would you pive to otfier
parents of preterm bables?

19. What advice wonld yna give to the henlth
enre team (nurses, midwives, doctors)?

(continued nexi page)
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20. What advice would you give tb family and
friends?

21. Are there apy changes you would
recommend for the haspital?

As you have been through a ot in hale; ;;i-ema(urc baby we wauld also like to Know how yon sre
fecling now. Please tick thic box of the auawer which comes closest to how you have felt IN THF. PAST

7 DAYS, not just how you fect taday,
Here Is an exomple olrendy completed.
1 have felt happy:

Yes. all the dme [
Yes, most of the iime %4

{f the resuils of this part of the questjionnpire suggest thet you may be depressed would you like to be

ves {1 No OJ

contacted

No, not very oﬂenm

No, not at ail
Thix would meun: '’ have felt happy most of the time during the past weck"

O

Int the past 7 days:
{. 1 hzve been ablce (o langh und see the funny
side of things:~

+ o5 much as [ always could )
* not quite 20 much now

« definitely not so much now ]
* notat al)

2.1 have looked forward with enjoyment to
things:-

+ a5 much as [ evar did D

- rather less than t used o D

» definitely less than ! used to EI

- hardly at all

3. 1have blamed myself nnnecessarily when
things went wrong:«

« yes, most of tha time D
- yes, some of the ime 3
- not very often D
' na, never 0

4. 1 bhave been anxious or worrled for no good
repson:-

* no, not a al) O
+ hardly ever |
- yes, somerimes D
* yes, very often D

§. 1 have felt xeared or panicky for no very
good reason:-

' yes, quile & fot D
' yBs, sometimes [:]
' no, not much D
* no, not at all D

6. Things have been getting an top of me:-
* yes, most of the tme ] haven't been able to cope

* yes, sometimes | haven't been coping as well as
usual

* no, most of the iime | have coped quite well

* no, 1 have been coping s well s ever D
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7. 1 have been sp nnhappy that 1 have had 9. thave been so unhappy that I have been
difflculty sleeping:- crying:-

“ yes, most of the time - yes, mast of the time

© yes, quite often ' yes, quite often

* not very often * only oceasionally [:l

* no, not at gl ' 10, NBVer D

10. The thovght of harming myself has
occuired tg me:-

* yes, quite often D

* sometimes
¢ hardly ever
‘ never

8. 1 have felt sad or miserable:-
* yes, most of the time

* yes, quite often

* mot very often

' o, not at all

Dood 0000

O

{EOINBURGH POSTNATAL DEPRESSION SCALE (EP'DS)
Jt, Cax, JM RHotuen, R Sapovsky)

i(

THANK YOU FOR YOUR TIME AND CONTRIBUTION TO THIS IMPORTANT
RESEARCH - YOUR INVOLVEMENT WILL CERTIANLY MAKE A DIFFERENCE
TO THE FUTURE CARE OF BREAST FEEDING PREMATURE BABIES.

We witl notify you of the results of this tescarch when they are available.

If you require further information or have any queries please do not to hesitate to contact:

Carmel Collins

Rescarch Nurse/Midwife Tel: 82047000
Dept. Nursing & Midwifery Rescarch

& Pravtice Dcvelpoment

HWomen's & Children's Hospitdd

72 King William Rd

Norih Adelalde. 5006.
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Appendix VII: Six month questionnaire (form 3A, 3B)

Form No. 34 B T

Study No: DDDD
Database No: D D D D

The BED Trial

Themk you for participating in the BCD (bottles, cupss & dumnties) trial. This is the final questionnaire.
As you may remember vur alm is (o form a more complete picture of the issues important in
breastfeeding premature babies. We would be very grateful If you could answer the following
questions as your responses will provide vital information that will help improve the care for women
who choose (0 breastfeed their premature baby. Your responses remain important (0 us even if you are
no longer breast feeding or expressing or if you aren't in the original group you were allocated to.
Please return the form vie the enclosced prepaid envelope. Thunk you for your valuable contribution,

Date: _ /[
mr e

1. Has your baby commenced solids? ) About hulf milk feeds are breast milk and half
Yes d No D Jormuta

O IfYES: How old was your baby when solids ¢) Less than helf milk feeds are breast mitk, the
were commenced? rest are formola

(Now guio Q 5)
.................................... 5. Rabics ceceiviag breast mifk and formula.
How masny milk feeds did yaur baby .receive in

the last 24 hours?

2, Pleqse indleate the type of milk, or
combination of mitks, that your baby has
received in the past 24 houry

{please tick one) Of these feeds how many were:

breast milk only . kow@3 a) direct breast feeds?
breest mifk and formule | 1..@go 10 Q 4 b) expressed breast milk (EBM) given by
formula only D (gota Q6) bottle
c) EBM given by cup? O
3. Bebles receiving breast milk only (te no d) formula given by bottie? D
formula) § 0
How many feeds did vour baby receive in the fast ¢) formula given by cup’ D
(goto (0 8)
24 hours?

6. if you are not breast feeding yoor baby,

Of these breast milk feeds how many were: how old was your bahy when you stopped

a) dircet Breast feeds? breast feeding or exprexsing?
b} expressed breast milk (EBM) given by 5 months to Jess then 6 months  |_]
bottie?

. 6 months to less than 7 months
¢) EBM given by cup? D
(Now go o D 8)

7 months to Yess than § months
8 months to less than 9 months

4. Babiey recelving breast milk and

formula
Please tick which statement most closely
describes the proportion of breast milk your baby

receives;

a) More thap half milk fecds are breast milk the
rest are formula

10 months to less than 11 months
Other (please specify)

U
(]
0 months to less than 10 months D
L]
L

........................... [ R TNV TY TRPTT S T

(gato Q7)
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7. Whit were your reason or reasons for
stopptog breustleeding?

{Please ek v many reasons that apph)

) went back 10 work

T was difTicelt to express at my workplace (it
enough (ime/ficilities)

My baby wus fussy during breast feeding
My baby was fussy afler breast feeding

I wanted 1o be able to sleep longer

1 had a medical reason

(DS e SPRLIY e icssrie e cinstraenscane
My baby refused the breast

My baby had 4 poor weight gain

L had sore nipples

My baby ook the botte better

I didn't feel my milk was good enough
My baby breast fed too frequently

AN

DCEOOOOO

I thought iy baby wasn't geiting enouglh
I wanted to make sure fy baby got enough
My doctor advised mc to stop

1 didn't fecl 1 had enough milk anymore

[

1 thought it was tinwe 1o wean my baby
My bahy weaned her/himself

[ breast fed my baby tor as long 88 1 had plam
1o

Other (please specit)

OO0

el

=

Ins

8. Did you use a nipple shleld when breasi
feeding your baby?

Yes D No [] fgoto ()9

Qf) IfYES: Did you sinp nsing the nipple shietd
Lefoie your baby was 3 mondhs old?

Yes ] o9

No

q} ITNO: How old was your baby when you
stopped using a nipple shicld?

3 months to less than 4 inonths l:]

4 monihs to fess than § months

5 months 1o less than 6 months D

Still using a nipple shield E

Other (please specify)

.......................................................................

9. How much dacs your hahy weigh now?

Date weighed: .../ 2

§0. Docs your Daby ase o dunnny now?
Yus D No

This question relates to pour foelings about taking
part in the sudy;

11, ) you were in the same situation again,
would you partivipate inn such a study?

Yes D No

Mayvbe D

12. If there is llﬂ_j-'-ﬂlinﬁ else vou would like 1o ndd, your comments would be mielt apprecisted:
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As you hbve been througlt # tot in having a premature baby we would also Iike to know how you
are feeling now. Please tiek the box of the answer which comes closest to how you have felt IN
THE PAST 7 DAYS, not just how you feel taday.

Here is ant example olready completed

1 have felt happy:
Yes, ufl the time D No, nor very uften D
Yos, most of the time 67 No, nnt of all D

This would meon: "1 have felt happy most of the time during the povt week”

If the results of this part of the questionraire suggest thaf you mdy be depressed wnuld you like

to be contacted Yes D No D

o o 5. Yhave felt seared or panlcky for no very
in rhe past 7 days: g00d reason:-
1. 1 have been able o faugh and see the * yes, quite a lot D
funny side of things:- - yes, sometimes D
» a5 much as ) always covld D « na. oot much D
* not quite 50 much now D , nol nat at al m
» definitely not 30 much now [:] '
- notat Y D 6. Things have beea gettlng on tap of me:-

« yes, most of the time 1 haven't been able to

2. 1 bave looked forward with enjoyment 1o cops
things:- * yex, sometimes § haven't been coping as well
+ as much as | ever did D as vsual
* rather {ess thaa [ used 10 D * na, most of the time | bave coped quite well
» definitely less than { used to D
* hardly et ali D * no, 1 have been coping as well as ever D
3. Yhave blamed myself uonecessarily when 7- 1 have heen so onhappy that 1 bave had
(hings went wrong:- difficuity sleeping: -

« yes, moast of the time
+ yes, some of the time

- yes, most of the time
v yes, quite ofien

1
£J

+ nol very oflen [j * not very often
1

0

]

UJ
' no, never * no, noi atall D
4. | have been anxious ar worried for np 8. 1 have felt sad or miserable:-
good reason:- * yes, mogt of the time D
o, not at abl D - yes, quite often D
* hardly ever D - natvery often D
' yes, sometimes D * no, not & all D
- yes, very often D

(connnued next page)
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9. T have been 50 nnbappy that | have been 10. The thoaght of harming mysetf has
erving:- geetrred to me:i-

< yes, most of the time D T ves. quite often D

* yes, quite aften D ' somelimes D

* only accasionally D * hardly ever D

* N0, never L__] 'onever D

(EDINBURGH POSTNSTAL BEEREESION STALL /79 L8]
Gl o M Wnlden, R Suzpovsiyy

THANK YOU FOR YOUR TIME AND CONTRIBUTION TO THIS
IMPORTANT RESEARCH - YOUR INVOLVEMENT WILL CERTAINLY
MAKE A DIFFERENCE TO THE FUTURE CARE OF BREAST FEEDING
PREMATURE BABIES.

We will notify you of the resudts of this research witen they are available,

I yot require turther information o1 have any gierics please do nol 1 hesitute to contact:
Curmel Collins, Research Nurse/Midhetfe,

Dept. Nursing & Midhwifers Research & Practice Develpoment

Weamen's & Children'’s Hospital, 72 King Williom R, Nt Adelwide. SO06. Tel: 82047000,

I

= - PR —
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Formt No. 38

Study No: D D O0g
Datahase No: DD D D

The BE2D Trial

Thank you for participating in the BCD (bottles, cups & dummiesj trial. This is the final questionnaive.
As you may remember our aim iy 1o form a nsore complete picture of the issues important in
breastfeeding premature babics.  We would be very groteful if you could answer the following
questions as your respohses will pravide vital infarmation that will help hnprove the care for women
who choose 1o breasifeed their premaiwre baby. Yonr responses remain important 1o us even {f you are
no longer breast feeding or expressing or if you aren't in the original group yon were allocuied to.
Please reurn the form via the enclosed prepaid envelope, Thank you for your vatuable contribution.

Da: fI_ !
A
1. Has your baby commenced solids? This question relates 10 your feelings about
ves [} No [ taking part in the study;
. 4. If you were in the same situation again,
% JIYES: How old was your baby when would you participxte ju such g study?

solids were commenced?
Yes No

........................................................ vaybe [ ]

2. How much does your baby weigh now?
i kg COMBIERL. .- ovcoceiecvaireresesars soorsss sesssnsessascos oasern

....... PRI

Dete weighed: ......./-occod e

3. Does your baby use p duramy now? e eear e p R R r e SRE b ae Ao be £aAbpeR e et e e m ey AES
Yes D No D ....................................................

5. \f there is anything else yon woull like to add, your commenta would be much appreciated:

As you have been through a lot in having 8 premature baby we would also like to know how you
are feellng now. Please tick the box of the answer which comes closest to how you have felt IN
THE PAST 7 DAYS, not just how you fcel {edny.

Here is an example already completed,

1 have felt happy:
Yes, all the time [:] No, nor very ofte.n[]
Yes, most uf the time & No, not at all [:]

This would mean: "I have felt happy maost of the time during the past week”

IT the results of this part nf the questiopnaire suggest thiat you may be depressed woald yon Tike
to be contected Yes D Nn [:1

{continued next page)
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In the past 7 days:
1. I have been able to {augh and see the
funny side of things:-

+ as much as | always could 8
' not quite 50 rouch now

- geflnhely not so much now D
> oot at ali

2. Fhave looked forward with enjoyment to
things:~

+ s much as | ever did D

» rather [ess than I used to D

+ definitely less than T used to D

* hardly af ail

3. [ have blamed myself unnccessarily when
things went wrong:-

* yes, most of the time 1
- yes, some of the time D
“ not very often D

© o, neves D

4, { have been anxious or worrted for no
goad reason:-

* 0o, not 2t al) a
« hardly ever

* yes, somerimes D
* yes, very often D

3. T have (clt scared pe panicky for o very
good reason:-

- yes, quite a lot D
* yes, sometimes D
* no, not much D
- no, not at all D

(EDINBURGH POSTNATAL DEPRESSION SCALE (EFDS)
JL Cax, IM Holdm, R Sagovsky)

6. Things have been getting on top of me:-
* yes, most af the time ¢ haven't been able 1o
cope

* yes, somelimes [ haven been coping as well
as usval

* no, most af the time § have coped quite well

* a0, Vhave beern coping as well as ever D

7. [ have been so unheppy that { have had
difficuity sleeping:-

* yes, maost of the time
* yes, quite often

- nol very often

= ap, nat atail

& 1Bave fdt sad or miserable:-
< yes, most of the time

- yes, guite often

- aot very often

* no, not atall

oo 0o0g

9. ¥ have been so umhappy that [ heve beew
erying:~

* yes, mast of the time
« yes, quite aften

- only occasionally

= na, hever

AR

10, The thought of harming mysell has
occnrred 1o me;-

- yes, quite often D
* sometimes D
+ hardly ever D
- never D

THANK YOU FOR YOUR TIME AND CONTRIBUTION TO THIS IMPORTANT RESEARCH -
YOUR INVOLVEMENT WILL CERTAINLY MAKE A DIFFERENCE TO THE FUTURE CARE

OF BREAST FEEDING PRENATURE BABIES,
We wil notify yox of the resulis of this research when they are avallable.

I you requise fusther informalion of have any queries picass do not 1o hesitue to contact:

Cormel Collins, Research Nurse/MIcheife,

Depr. Nursing & Midwifery Research & Praciicy Develpomen

Tek 82()17000._ ]

Women's & Children's Hospital, 72 King Willinm R, Nth Adelaide. 5066.
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Do ¥ pecd td continue in the trial if § chauge my
mind latér on? ' =i ;

If you choose to be purt of this trial, you can
withdraw from the trial af any time without in any
way affecting the care of your baby ar yourself,

By taking part in this study you
will:

¢ he)p us answer this imporiant question of

the effect that adtificial teats (dummy and
bottle) have on breast feeding.

s contribute information that wif) further help
us in our understanding of breast feeding
premature babies.

THANK YOU FOR CONSIDERING
BEING 4 PART OF THIS
IMPORTANT TRIAL

For further information please comtzct the trial
personnel  al the Women's & Children’s Hospital
(listed over) or staff front the Neonatal Intensive

Care or Special Care Baby Units.

Trial contact persons:

Ms. Carmel Collins
Research Nirse/Midwife
Dept Nursing & Midwifery Research
& Practice Dev cluphent
=; 82047000.

Dr. Andy McPhee

Medical Head
Neonatal Inensive Care Unit.
=: 82047000.

Dr Caroline Crowther
Senior Lechurey
Dept. Obstetrics & Gynaecology
& §2047000

THE B0 TRIAL

(BOTTLES, CUPS & DUMMIES)

PARENT INFORMATION
~ SHEET.

A Xipuaddy

J99YSs uojewloul Jusied



LET

Premature babics start having their milk feeds by 8
smzll tubs into their stomuck. 1he change from tube
to braast fecds gradually happens over 2 number of
weeks.,  You siart by having regolar {every one to
tsvo days) skin-to-skin conact with your baby und
putting himdier to the breast.  Gredually your baby
will mature inw being able 1o breast feed once a
day. This happens around 33 weeks gestation.
Breast feeds increase as your baby matures, tube
faeds caztinue until your baby can manage all breast
feeds,

The reason we are doing this wial is because debate
ftas arisen about whather artiticial teats (oottle or
dGummy) inerfere with establishing treast feeds.
There is no scientilic data to support this theory,
although there is a difference in the sucking action
sequired for an anificial (vat and the braast. There
has also been recent evidence [roin England that
suggests that giving your baby mitk wits a snuaft cup
may increase the success in bicast feeding.

The studies that have been donz on the use of
dumies in preterm babies showed thart if the haby
sucked a dupymy during the fube fecd, the numbsrof
days to the firt fotide teed wdas reduced by 5 days,
and the number of days to go from all tube feeds to
all bolle feeds was alvo reduced. These studies
fooked 2t the effect on boulle feeding; the eifect on
breast feeding is not known.

Our practice cwrently is 1o give your breastmilk by
a bottle wheu you are unubie o be there 1o breast
feed. or if vour beky requires a “top-up” afier 4
brens fved, Wo niso give dunmdes to all habies. 1t
ix vary imponant for this tviad to be underluken as

there has not been any donc hat look at
premature baby's transition Lo breasi feeds.

This (rial has been approved by the Women's aad
Children’s Rescarch and Ethics Copunittee. To
meet the criteria of this commitiee vou will be asked
to sign a consent form if you choose to be part of the
(rial.

What is the study
about?

The study is desizned to see which strategs of care
for your baby. in their transition 16 breast feeds, is
the best for successtul breast feeding (bottles vr cups
with or wilhout dunynies).

You are eligible to cuter the trial if:

Your baby js less than 34 weeks gestatiop and you
wizh (o breast feed your baby.

How will the frial be
done?

Parenis and their babies agresing to take part in the
trisl will he randomly divided inro swo zroups
(neither vou nor the sizff will be able to chagse
which group).

One group will receive dummies the ather zroup
won't: Further randomisation will then occur - one
group will use buitfes for thuse tunes whee they are
unable 1o be there to breast feed ar if the baby reeds
a “top-up” after a breast feed. The other group will
n3e Cups.

You therefore could be in onc of the following four
STOUPS;

s Bresst, no dunimy and cup,

»  Breast, no durnmy and boiile,
»  Breast, dummy and cup,

s Breast, dommy and bottle,

Whichever group you arc in the midwifery and
nuesing staft will teach you how to dg it

A questionnatre will be sent to yon at 3 nnd 6
months aficr discharge home.

Benefits or risks?

Cup feeding and botile feeding are both safe wavs of
supplementing your baby's breast feeds. For the
babies that are 18 the no dutnmy group. son nutritive
suckitg can =it oceur by puliing your baby 1o the
breast.  there ure many ways of pacifving babies,
which include containirg, allowing thent w0 put Useir
hands w their nrouth. rocking. and holding. The
stafi wiil show vou how to do this. )



Appendix IX: Trial entry form

The g@‘n—m
Date: DD DTj_Dﬁﬁ

TRIAL ENTRY FORM

yes no
U YES: Consznt form signed: E]

If NO: pleass give reason.

vy (month)  (pear)
Baby’s (IrsU 0AME. oo oo
Patient sticker
MOthErs BAME! ..oeecinrieieciviis e eee s e,
(surnam/ thirst)
Fathers name: .o,
{sumane) (e
INCLUSION CRITERIA; EXCLUSION CRITER(A; o
Conpenital sbhormality prectuding
Gestation: works cneral feeds (eg TOM_ - Must be NO
Must be less than 34 weeks:(any gestation ap 6 33%
- Has e baby bad n:
Wishes (o breast féed: (Must be YES) cp ____ Mustbc NO
bottle Must ke NO
diemny. U Yes-o,
_ . ______‘ dummy X48hrs __ Must he YES
CGONSENT: E] D

Telephone Rose ward (Ext.7253) for randomisation.

T R P TR

Dare randomised; .../ ...

STUDY GROUP ALLOCATED:

O

(1f daes pof soisk fo participale in the xindy dv nul complete belony

STUDY NUMSER AT RANOOMISATION: D D D D
CHECK: Gestation <28 weeks, study number begisis with 1, Gestution 28-<34 vweeks, study number begins with 2.

Time randomised  ...vveueeee

O

Address:

Dummy Baottle
No dummy D Cup D
(Addren of poromy, in-lows or nl}mrpumman cvlazts, b case of meoving} —
NAME: oo e e Retationship. .......cccccceiriiene

L R NN

(Rasearchor fo enfer)

=

o7 any querics plexse vontaet:
Carmel Colling, Resenrch Nurxe/Midwile
Paper 18004,
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Appendix X: Post-randomisation exclusion characteristics

Table X.1 Post-randomisation exclusions - maternal characteristics

Churacteristic (Total No.
respondents in each group).

;

Cup/
No Dummy
(n=7)

] Cup/

Dummy

(n=3)

' Bottle/
No Dummy
(n=3)

Bottle/ |
Dummy
(n=3)

Panty (n=7/3/2/3)

n

Primiparous

1 .

Multiparous
Maternal age (n=7/3/2/3)

| —

<25 years
25-34 years

U

235 years o
Lives with another adult (n=3/2/3/2)

Education (n=5/3/3/3)

N

I

—
A

1
1

NS =2

Incomplete High School

|
]

Complete High School

-

Tertiary o L
Majn income source (n=3/2/3/3) )
| Part time work

M,H —d

<

—

Full time work - _
Bcneﬁts_ o ]

[y

Table X.2 Post-randomisation exclusions - breast fecding experience

Breaﬁtﬁihg (Total No.
respondents in each group).

Dummy

_(n=7)

Dummy

_(»=3)

] _CE/N_O o Cup/ l Bottle/

No Dummy ;

(€))

FDu:ing pregnancy had planned to
breast feed (n=3/2/3/3)

Length of time planmed to breast
feed (n=3/2/3/3)

< 6 weeks

[ >6 wecks to < 3 months

>3 mouths to < 6 months

" Bottle/

> 6 months

D@ know

Breast fed before (11=3/3/3/3)

Yes
N No

Length of time breast fed before

| (1=3/3/3/3) o

Never
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Table X.3 Post-randomisation exclusions - birth characteristics

[ Characteristic (Total No. Cup/ Cup/ Bottle/ | Bottle/
respondents in each group). No Dummy Dummy No Dummy Dummy
(n=7) (n=3) (n=3) (n=3)
n D 1 n
Hospital recruited to
_(n=713/3/3)
WCH 3 0 1 0
- MHW 4 3 2 3
| Twins 2 1 0 0
Method of delivery
(n=7/3/2/3): .
Vapinal 4 1 6 | 1
. Instnument 1 0 0 B 0 )
Caesarean, 1o labour 0 D 0 0 ]
Caesarean with labour 2 2 2 2 ]
*Birth weight, grams 10494440 8254253 761+58 691155
(n=7/3/2/3) (55210 1700) | (609 to 1104) | (720 and 802 (638 to 748) |
Gestational age at birth:
(n=7/3/3/3) | o ]
<28 weeks 4 1 ! 3
| 2810 <34 weeks 3 2 2 0

*Mean 8D (Range)
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Appendix XI: Outcomes by recruiting hospital

X1.1 Breast feeding on discharge home by recruiting hospital

X[.1.[ No Dummy versus Dummy

More infants were recruited from the MHW, they comprised 67% (n="101) of the No
Dummy group and 65% (n=98) of thc Dummy group. Breast fecding outcomes werc

similar between recruiting hospitals as shown in Table XL 1.

Table XI.1 Breast fecding status on discharge home, by hospital

| Breast feeding ‘wWCH [ MuIw -1
statusx | (p=104) | (n=199)
| n() n (%) l
Any breast feeding | 70 (67) | 145 (73)
Fully 55(53) 109 (55

Partially 15 (14) 36 (18)
Not breast fecding 34 (33) 54 (27)

Table X1.2 shows the brecast feeding status on discharge home by recruiting hospital and
dummy allocation. A similar proportion of infants, by dummy allocation, werc discharged
home with any breast feeding from both recruiting hospitals. Of infants recruited from the
WCH, a higher proportion werc discharged home fully breast fceding 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 hospita! and dummy allocation

L WCH [ wMmwW
Breast feeding No Dumimy Dummy ] No Dummy Dummy
status (n=51) (n=53) (m=101) (n=98)
11 (%) n (%) n (%) n (%)

[Any breast feeding_| 34 (67) 36 (68) 73 (72) 208 |
Fully 29 (57) 26 (49) 50 (50) 59(60) |
Partiall | 5(10) 10 (19) 23 (23) 13(13)

| Not breast fecding W 17 (33) 17 (32) 28 (28) 26 (27)

* Percentages may not sum to 100 doe 1 rounding
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X1.1.2 Cup versus Bottle

More infants were recruited from the MHW, they comprised 64% (n=96) of the Cup group
and 68% (n=103) of the Bottle group.

Table XI.3 shows the breast feeding status on discharge home by recruiting hospital and
Cup versus Bottlc allocation. Infants recruited from the WCH and randomised to the Cup
groups had a higher proportion of any breast feeding on discharge home than infants
randomised to the Bottle groups. In conirast, infants recruited {from the MHW had a
similar prevalence of any breast feeding in both Cup and Bottle groups. For the outcomec
fully breast feeding infants, from both recruiting hospitals had a higher prevalence if

randomised to the Cup groups.

Table XI.3 Breast fceding status by recruiting hospital and Cup versus Bottle*

| _ WCH [ MHW
Breast feeding Cup Bottle " Cup Bottle
status . (n=55) | (n=49) (n=103) | (n=96)
__ o (%) n (%) n(%) | n(%) ﬁ
Any breust feeding_| 41 (75) 29 (59) 74 (72) 174
Fully 34 (62) 21(43) 58(60) S1(50)
Partially 7(13) 8(16) 13 (14) 23 (22)
| Not breast feeding | 14 (26) 20 (41) 25 (26) 29 (28) ]

—

* Percentages may not surm to 100 due to rounding

X1.2 Days to all sucking feeds

X1.2.1 No dummy versus dummy

More infants included in the survival analysis (n=306) were recruited {rom the MHW, they
comprised 66% (n=105) of the No Dummy group and 67% (n=98) of the Dummy group.
Infants recruited from the WCH took significantly longer to reach all sucking fecds
compared to infants recruited from the MHW (HR 1.68, 95% CI 1.30 to 2.18, P<0.001) as
shown in Table XI.4 and Figure XI.1.

Table XI.4 Days to all sucking feeds by hospital recruited to

Days to all WCH MHW
sucking feed | (n=103) (n=203)
Median (days) 39 | 35
Interquartile range 36-72 24-54
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Figure XI.1 Kaplan-Meier survival estimatcs days to all sucking focds, by recruiting hospital
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34% (n=35) of thc infants recruited to thc WCH and includcd in this survival analysis werc
less than 28 wecks gestational age at birth compared to 17% (n=34) of the infants recruited
to the MHW. Days to all sucking feeds by gestational age at birth and hospital are
prescnted in Table X1.5 and Table XL.6.

Table XI.5 Days to all sucking feeds - WCH

Gestaﬁ:ﬂnumber) ] No DumnTy _|_‘Du‘mnTy —T ‘No Exmmy &
- ! S — HL_@"‘_‘”L_.

< 28 weeks (18/17/33) 89 (75-98) | 79 (69-102) 86 (70-100) |

28 - <34 weeks (37/31/68) 46 (29-55) | 42 (29-61) 43 (29-39)

Median (interquartile range)

Table XI.6 Days to all sucking feeds — MHW

Gestation (number)- No Dum;ﬂ" ‘DTm;y‘ N o“DuE'rr; &
Dumm

<28 weeks (19/15/34) 76 (66-95) 82 (74-91) 79 (67_»93)
28 - <34 weeks (86/83/169) 31 (24-46) | 33 (22-45) 32 (24-45)
Median (interquartile range)

Infants rceruited at the WCH took longer to rcach all 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 fecds if

randomised to No Dummy; in contrast, infants recruited from the MHW had a shorter time
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to full sucking feeds if randomiscd to No Dummy. The more mature infants in cach
recruiting hospital took a similar length of time to reach all sucking feeds regardless of

dummy allocation.

X1.2.2 Cup versus Bottle

More infants included in the survival analysis (n=306) werc recruited from the MHW, they
comprised 64% of the Cup group (n=101) and 69% of the Bottle group (n'=102). Infants
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 X1.1.

34% (n=35) of infants included in the survival analysis and recruited to the WCH were less
than 28 weeks gestational age at birth comparcd with 17% (n=-34) of the infants recruitcd
to the MHW. Days to all sucking fecds by gestational age at birth, hospital and Cup or
Bottle allocation are presented in Table X1.7 and Table XI.8.

Table XI.7 Days to all sucking feeds -~ WCH

Gestation (’nunEér) Cup Bottle Bottle_&—cﬁe
<28 weeks (18/17/35) |96 (72-104) 77 (67-92) 86 (70-100)
| 28 - <34 weeks (38/30/68) 46 (30-61) | 39 (28-57) 43 (29-59

Median (interquartile range)

Table X1.8 Days to all sucking feeds — MHW

Gestation (number) Cup | Bottle | Bottle & Cu
<28 weeks (21/13/34) 79 (70-93) 77 (67-91) 79 (67-91)
28 - <34 weeks (80/89/169) 35 {24-55) 28 (23-42) 32 (24-45)

Median (interquartile range)

Irrespective of gestational age, infants recruited from the WCH took longer to reach all

sucking fecds compared to infants recruited from the MHW.

Therc was no statistically significant difference in the number of days to all sucking fecds
betwecn Cup or Bottle for infants recruited from the WCH (HR 1.39, 95% CI1 0.92 to 2.10,
P=0.12). The Kaplan-Mcier survival curves for infants recruited to the WCH arc shown in

Figure X1.2 and summary statistics in Table X1.9.
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Figure_ XI.2 Kaplan-Meicr survival estimates days to all sucking fecds, by Cup or Bottle
allocation, for infants recruited to the WCH
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Table X1.9 Days to all sucking feeds by Cup or Bottle allocation and recruited to WCH

Days to all Cup " Bottle |

sucking feed (n=56) (n=47)

Median (days) _ 61 _ 59
mtertmartile range 41-72 33-70

There was minimal differcnce between those randomised to Cup and those to Bottle in the

time taken to reach all sucking feeds for infants recruited to the WCH. Compliance for

these infants was poorer than that for the MHW, which may explain this dispanty. 66% of

infants recruited to the WCH and randomised to Cup feeds had a bottle introduced

compared with 51% of infants recruited to the MHW.

There was a statistically sigoificant increase in the number of days to all sucking feeds for
infants recruited from the MWH and randomised to the cup feeds (HR 1.61, 95% CI 1.14
to 2.27, P=0.01). The Kaplan-Mcier survival curves for infants rccruited to the MHW are

shown in Figure X1.3 and summary statistics in Table X1.10.
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Figure X1.3 Kaplan-Meicr survival estimates days to all sucking feeds, by Cup or Bottle
allocation, for infants recruited to the MHW
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Table X1.10 Days to all sucking feeds by Cup or Bottle allocation and recruited to MITW

T

Days to all Cup T Bottle !
sucking feed _(n=101) (n=102)
Median (days) 40 30
Interquartile range 28-67 2345 |

X1.3 Length of hospital stay

X1.3.1 Cup versus Bottle

More infants were recruited from the MHW, they comprised 64% of the Cup group

(n=103) and 68% of the Bottle group (n=108). Infants recruited from the WCH were
hospitalised for significantly longer than infants recruited to the MHW (HR 1.60, 95% CI
1.24 to 2.06, P<0.001) and as shown in Table XI.11 and Figure X1L.3.

Table XJ.11 Duration of hospitalisation by recruiting hospital

Percentile _WCH | MHW
T (m=108) (n=211) |
days days
 Median 66 45
[Interquartile range | 40-88 364 |
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Figure XI.4 Kaplan-Meicr survival estimates duration of hospitalisation, by recruiting hospital
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33% (n1=36) of the infants included in the survival analysis (n=319) and recruited to thc
WCH were less than 28 wecks gestational age at birth compared with 19% (n1=40) of the
infants recruited to the MHW. Duration of hospitalisation by gestational age at birth and
hospital are prescnted in Table XI.12 and Table XI.13.

Table X1.12 Duration of hospitalisation by gestation - WCH

{_Gestation (number infants) |  Cup | Bottle Total o
< 28 wecks (19/17/36) 95 (90-117) | 87 (81-100) | 93 (85-109)
28 - <34 weeks (39/33/72) 55(39-70) | 44 (39-65) 50 (39-67) |

Mcdian (interquartile range)

Table XL.13 Duration of hospitalisation by gestation - MHW

Gestatioﬂnugba infantsT | Cup } Bottle Total |
<28 weeks (23/17/40) | 87(85-109) | 96(72-98) | 90 (81-102)
28 - <34 weeks (80/91/171) 43 (31-62) 38 (31-50) | 42 (31-57)

Median (inferquartile rangce)

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 1o the MBW. However, the small numbers in this gestational
range preclude much importance being placed on this outcome. Infants 28 weeks or
greater at birth had a longer length of hospital stay 1f randomised to Cup fecds in both

recruiting centres.
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Figure X1.5 shows the Kaplan-Meier survival curves and Table X1.14 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%
CI0.87 to 2.03, P=0.19).

Figure X1.5 Kaplan-Mcier survival estimates duration of hospitalisation - Cup versus Bottle for
infants recruited from the WCH

—J._I_____L__ R S S U S - .
1.00 e

0.75 -

0.50

0.25 -

0.00 A ' ' T T r
T — 1 T T T T T r T T
0 25 50 75 100 125 150 175 200

Days
- Cup ——  Bottle

Table XI.14 Duration of hospitalisation — Cup versus Bottle, WCH

Percentile Cup Bottle
(n=58) (n=50)
days days

Median - | 70 ] 65 |
Interquartile range | 45-90 39-83

Figure X1.6 shows the Kaplan-Meier survival curves and Table XI.15 the summary
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
1.49, 95% CI 1.09 to 2.04, P=0.01).
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Figure XI.6 Kaplan-Meier survival estimates duration of hospitalisation — Cup versus Bottle for
infants recruited from the MHW
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Table XI.15 Duration of hospitalisation — Cup versus Bottle, MHW

Percentile [ Cup | Bottle
(n=103) | (n=108)
days days

Mediau 51 44
Interquartile range N 3379 32-59 j
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