J ) 1 a o
ﬂ1§7|1]7|’3u?]§1ﬂﬂ3131§: ﬂ31ﬂﬁ1!§%mﬂﬂﬂ1§!aﬂﬁgﬂéhﬂuﬂllunluﬂ‘liﬂ!ﬂﬂﬁﬂuﬂ]ﬂuﬂ

a d
guNNeg gunan

a i v = = LY
asinus iy uniaveamsanmnmuviangas
Saanneninamaasumivadia (MsweUIan)

UNAINENAY NHINENASNTING

N.f. 2553

AVANTUBINKINENATNTING



ATHNUT

J o 1 a o
MINUMUBINANNS ANuduSavesmsgsgnasummilumsniianeuiviua

Vv
Aaaernans19158 10ouns AN,
Ph.D.
$IMsuNUANUA

PUNAIMNGIRY UH1INGIQeUNAD

UNANIANG qunain

9
Ay

i Jd a a
é%')ﬂﬂ']ﬂ'@i'l‘i]ﬁﬂ%iﬂ'] INYSANT, NY.A.

S (R a J
'E)']i']']ﬁEJ‘V]‘}J'iﬂHTﬁ'lﬁuwuﬁﬁaﬂ

d a A W a
DIVTULATUAT TUAA, ‘].’ﬁ.ﬂ. (MINYIUIR)

I (R a o1
f)']%']'iﬂ‘ﬂﬂ'iﬂ‘kﬂfﬂiuwu‘ﬁi?ﬂ

a

5RINAATINGT0IE RUTHNA, We.a.
UseHIuauEnITUMIUIMSHANGAS
WOLAFNAATUNIL N
ANTUNNEM A3 15aNe111a 1T LA

YHIINYIABUNAR



a o
TITUNUD

A
139N

PsNUMIHeIARING AnuduSavesmstasgndswmlumsniianeumyua

Yo a 9 o i £ =i [
‘lﬂ‘iiJfﬂ‘iW‘mimﬂ‘ﬂu‘iJL‘ld_lu’d’)uﬂuﬂﬂlﬂﬁﬂﬁﬁﬂ'ﬂ‘lﬁ?ﬂﬂﬁﬂﬁvﬂ‘i

a v oA a
ﬂiiyig’]WfJ’]UTﬁﬁ’]ﬁﬁﬁuﬂWﬂmm@ (MINLIVIaAN)

Juf 29 WAy WA 2553

d a a o a
D1VTULATUAT TUAA, ‘]Ji.ﬂ. (MIne1UIR)

a o
ATTUNTADUTITUNUD

S5\ e
/1 Prars

4 a d aa 4
TOIFAANTINITYNITTIUNIT IIAITYAUT,
o
INU. (ﬁ’]ﬁ’]ﬁmq‘ﬂﬁ"ﬁ@i)

a 4
ATTUMIADUTITUNUD

9 1 -4 dy v A 4
HYIYATANTIVITY LDDUNWT NBUUINA

Ph.D.

5

SNHINMTUNUAVA

VUNAINGI1DY UMIINGIFeUTAG

nr?wv( JTird o

SN, ..., N
a o
u’NﬁTJq‘ﬁ’W]WfJ gynaIn

ANy

Araormans 191503 Yuud,
D.S.N (Maternal and Child Nursing)

a 4
ﬂﬁgﬁTUﬂiiuﬂ']ﬁﬁ@UﬁTﬁuW‘Hﬁ

' d a a
AT0Mans 1509301 INOLANT,NU.A.

a 4
AITUNMITDUATITIUNUD
LY
I AN

o [ a
AITATINITYTTRS TYASUIIU,
W.U.
=S
AMUA _
o a A
ﬂﬂ‘lgLL‘W“VIUﬂ?ﬂﬁiiﬁ\iﬂﬂ?ﬂ'\ﬁiuﬂﬁﬂﬂ

YHIINYIABUHA



Aaanssudszmea

a Jd @ yo a3 Yy VR 4 a a
ﬁTSUWH‘ﬁﬂUUﬁﬁ1L§%1ﬂﬂ”JEJﬂ’JTiJﬂiqmﬁﬂﬂ HEIYATAITIVITY AT. 3581 INYLANT
r{d‘ = a 4 4 =y ~ [ a u’d‘ = 1 a o’d’ Y
®1ﬂ1§ﬂﬂﬂ5ﬂﬂ151iuwu‘ﬁ LAY 19158 AT, IHTUAT TUAN ﬂ?ﬂ?ﬁﬂﬂﬂiﬂy1iﬁli~|ﬁ15u‘wu‘ﬁ ‘Vlhlﬂ
a Yo o 1 A Y Y 1 1 9y 2
YA AZININTIU Slwmuuzmmamaa ﬁﬁﬁ]ﬂi]uuﬂhlsllﬂ]ﬂﬂﬂWTfNﬁN”] AYANUATIDYA
Ay 1Y A Y8 Y8 £z A= & !
amuuamaﬂﬂﬁmamﬁmm ﬁﬁﬂ‘]ﬂ'lgﬁﬂ%'lﬂ“]ﬂ!ﬂu@ﬂNEN i]\?ellﬂﬂi'l‘U"U@‘UWigﬂmlﬂu@ﬂN

Y A
113 a1, Al

e

1 J v A a J
ﬂJ@ﬂlﬂUWi$ﬂﬂ!éj%ﬁﬂﬁ1ﬁﬁ§1ﬂ'ﬁﬂ A7. IUNUN "Uu‘Ua UseHUnNITUMIAoUaITHNUS

4 a J aa J a 4 { o o
TNAINIINITY NITUNIT IIATFAUD NITUNTADUNITUNUS ﬁﬂqmﬂﬁmuuwmu’amﬂ

~ Y o a I
ﬂﬂﬂ@l@ﬂﬁluﬂﬁﬂWﬁWiuWU‘ﬁ

U

o 9

vovounszam anthihemsnentia au waanes lyemiiasdaasunaz1d
Tomalddanu lddnudeluszaulSyanin Wandhandaenssunal qu wagy Tunlans
waziamhaudiheuen au qins afesgassar 9 Hee wenwialsanenauns
pviieduaiuazaiuay il IdmsAnuasei drdeqae i 14dhed

venswveLNsZAM dA 1nsm YAntes waua Aldgeliiuuzih ge

o <3| o o 1 98 Y = o = 3 dy
ﬁuquuuamﬂumaﬂ%u,ﬂgjﬁﬂymmmﬁuamwﬂimummmﬁﬁ]miﬁﬂyﬂumm

gEind gunaia



o a 1Y

UNAINGIDY YHIINTIaINHAD AIANUT /9

o & Y , a 1 o
MINUMUBIRAIWS: AnuduFrvesmsidesgndrouuilumsniianeufiua

LITERATURE REVIEW: SUCCESSFUL BREAST FEEDING IN PRETERM INFANTS
q51And quaain 4836275 RAPN/M

<
WeLL. (MINGIAAN)

A (= a J a a a S o a
AMZNTIUMINUTARIANTUNUS: 9381 IBzANT, WA, 1aINeT duad, 13.0. (MIne1uIa)

@

UNAALe
v Y

J Y v aA
NITNUNIUDNAANINIATIUY

o s A s ¥

o o & Y
@lqﬂismmwa ﬂuﬂﬂu@ﬂﬂﬂ?]uzlﬁEl'Jﬂ‘]Jﬂ'ﬂiJﬁ'lLiﬁ]GU@Qﬂ'ﬁLaﬂﬂ

Y A awa

Y] ' a ° a ' A AA o A W a
Qﬂﬂ?ﬂuﬂllllnlu‘ﬂ1ﬁﬂlﬁﬂlﬂﬂﬂ@uﬂ'lﬂuﬂ IﬂleJQLHu'!'ﬁﬂTi%?ﬂLWﬁ@ﬂﬂ@ﬂguﬁ@giu'ﬂﬂﬂﬂul!ﬁgﬂﬁﬁﬂﬁ']umﬁ

a

9 H 9

o ) a 1
Usgand IishmsAnylsznoudie 3mslduuminuaises msAnlimsngauuunsarlaghifimsnau
3 vy g Y 1 aa o w 0 = = o v
iy msfleuuuidredronazms 1duriugalauaseuiuumazawiiuy Taefiidailatonnundon
4 a

, ¢ g o 3
"U@\Tﬂqiﬂllazuqiﬂ'ﬂléjllﬂ DIYATINIYBDLININA UIHUDNITD ﬁﬂWWﬂqilﬁ]Uﬂ’JﬂmﬂQﬂ'ﬁﬂlla&’ﬁﬂ]wmﬂ@iﬂiﬂw

a

@

~ o o 2 P B aw av ) v Ao ! v
ATAFIUNFY  FIUNUIVeNNEIVoINIHYA 17 111398 11IFeMs IR ULAIUNIaI8819 6 T8 MIAn 1A
2
msnga lag luiimsnauihuutazanunienvesmsgauuus 3 awIde mstlouundiedae 7 uitonazms
IUHLEA TANUATBVIIUULAZAITIUNNITAT 1 LI
' 1 v A '
HADINMINUNIUBIRANNENUI 1) M3 Iduumidmunmee  wisuliuuriumeseo
a o Yo 1w A4 . = v o a 22 o 2 ' A 9w
msninanouimua ladeuaui 1 89 7 nduia svuegiuanmvesmsniazazanuuie newsuld
Y = aa A (=} a a a a Aq ¥ [
UYMINABINDIMINNAALAAMN  TTanuAaladvesszuumadues  Usunauuinly 10-20 va/nn/Su
A a 1 o R Y |a ' Y A qv I ' v
n3elumsnnaneus vua imindeeunez InUsauuuiaimin Tagezsulivuiluszezasudimsn
o ) Y= a v A ' a7 o Y VA Vo o A v A '
Fuunli'ldswlasunliuuudeiies uamsanimintesnimseminy 850 asuazsuliuVAeIiioInoy
= Y 12 A :’ 9 1 A I o
2) msunldmsngaunuisarlasliiimsnduihuunazanundeuvosmagavunt msndsmandnisge
9 Y o a2 [ @ a I A Y A 4 o L4
ponnndould dygradwegluszaving msnudwss wvu-vuadoulnalaa Wemsnognassd 28 dilem
A Y (e A :I @ =1 :I Y A :f 1 A
sulimsngauunsanTagluiimsnaminm ndunsaduihuweennndiuy Tassugaluszezduq now 1o
4 IS 4 { 4 J 4 P o PR
msnga ldarunsanilnihnudesaionldeuuligaiie 1% 1dsinw Weeigasss 31 dani vhwin 1,160
o s o s A B v A o v v
nFuazegassn 32 dlanirzisulimsngauu Idmunafismuatazamanudesns 3) mitlounudae
v 2 A ¢ o ¢ J o v A o A o a ' o A a
te Suilouuilongassa 29 dlad thwindesiiga 900 5y emsniidyaadnegluszdvind
a A = A A A A v o w ]
wpAnsIuANAAIienNIsge manau ImsnasuInivesau mandvdeou wandianlumstlounniumuy
] ] Y Y
Wwihamsn etlesrumsdridnuazlimsnladamanaeu lnvesdunazsuiinlums 1lduag st
1hn 4) m3ldudusalavuiaseuiuunazauiaumnsa lumsnigauuni1dlsinanios galdluszes

4 4 Ed
du Wuuvgeesnnnihnvazngagauuniemsaniauudy szelimsngauu Id5inanniu

@

4
fdfny : Madesgnaleul / msninaneuimua

o

119 ¥




o

UNAINGIAY NHINGBINTAD asiaNUS /9

LITERATURE REVIEW: SUCCESSFUL BREASTFEEDING IN PRETERM INFANTS
SUTHATIP SUKCHALAD 4836275 RAPN/M
M.N.S. (PEDIATRIC NURSING)

THEMATIC PAPER ADVISORSY COMMITTEE: JARIYA WITTAYASUPORN, DNS,,
SERMSRI SANTATI, Ph.D.

ABSTRACT

The objective of review: successful breastfeeding in preterm infants with regard
to the body of knowledge on tube feeding, nonnutritive sucking, cup feeding and silicone
nipple shield in order to enhance successful breastfeeding. The Data synthesis from a total of
17 research papers comprising 6 papers on tube feeding, 3 papers on nonnutritive sucking, 7
papers regarding cup feeding and one on silicone nipple shield use was performed.

Recommendations from the findings were as follows 1) Tube feeding in preterm
infants can be started from 1 to 7 days after birth which relates to an infants’ physiological
stability. Before tube feeding, infants should be clinically stable with normal gastrointestinal
function. The feeding amount should be 10 to 20 ml/kg/day. In very low birth weight infants
who received an amount relative to body weight, the premature infants can be started on a
feeding program with the bolus milk method. However if infants weigh lower than 850
grams, they can not be started on the bolus milk method. Rather, they should be started with
continuous feeding. 2) The readiness of infants for breastfeeding was at 28 weeks gestational
age beginning with nonnutritive sucking. As well, infants had to have a normal sucking
reflex, be out of the incubator, and be physiologically stable and healthy. Nonnutritive
sucking can begin with the mother pumping the milk during the nonnutritive sucking period
then reduce the pumping amount if the sucking improves. At 31 weeks gestational age, and a
weight of 1,160 grams, infants can start breastfeeding. At aged 32 weeks, full breastfeeding
can be started. 3) Cup feeding can be started when infants reach: a gestational age of 29
weeks; weigh 900 grams with normal vital signs; shows signs of sucking, swallowing, and
better tongue movement; and have a gag reflex. It is important to note that pouring milk
directly into the infants’ mouth is strictly prohibited as this puts them at risk of choking or
aspiration, and doesn’t improve tongue movement. 4) Use silicone nipple shields to cover the
nipples and areolae in the case of preterm infants who are unable to suck or have ineffective
sucking on the breast or if the mothers have inverted nipples for a short period is
recommended. This method helps stimulate the mothers to increase the volume of milk as
well as milk transfer leading to an extended duration of breastfeeding

KEY WORDS: BREAST FEEDING / PRETERM INFANTS
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Black-well | Breastfeeding and preterm infants Full text 93 2
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Breastfeeding and low birth weight infants and 75 0
Breastfeeding and very low birth weight infants 1990-2008 21 0
Breastfeeding and preterm infants and cup feeding 2 0
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Breastfeeding and preterm infants and tube feeding 7 0
Breastfeeding and preterm infants and enteral feeding 8 0
U 260 2
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3 85 0
Cochrane Breastfeeding and preterm infants 20 0
Breastfeeding and premature infants 18 0
Breastfeeding and low birth weight infants 11 0
Breastfeeding and very low birth weight infants 9 0
Breastfeeding and preterm infants and cup feeding 6 0
Breastfeeding and preterm infants and gavage feeding 5 0
Breastfeeding and preterm infants and tube feeding 7 0
Breastfeeding and preterm infants and enteral feeding 15 0
33U 91 0
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U 9,106 4
Ovid Breastfeeding and preterm infants 500 2(1)
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PubMed Breastfeeding and preterm infants 617 1
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U 3,211 3
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LITERATURE REVIEW: SUCCESSFUL BREASTFEEDING IN PRETERM
INFANTS

SUTHATIP SUKCHALAD 4836275 RAPN/M

M.N.S. (PEDIATRIC NURSING)

THEMATIC PAPER ADVISORSY COMMITTEE: JARIYA WITTAYASUPORN,
DNS., SERMSRI SANTATI, Ph.D.(Nursing)

EXTENDED SUMMARY

Background and Significance of the Problem

Breast milk is the best and the most suitable food for preterm infants
(AAP, 1997) since it offers specific immunologic protection and plays an important
role in reducing illnesses in preterm infants. Breast milk also helps lessen sepsis by
54% (Stoll, et al.,1996) and, for exclusive breastfed infants, it reduces 6 to 10 times of
chances to have necrotizing enterocolitis (Lucus & Cole,1990). Furthermore, it
reduces the rate and severity of retinopathic of prematurity as well as improves vision
(Hylander, et al., 2001). In the long run , breast milk also benefits cognitive and
neurodevelopment (Vorh, et al.,2006). However, at present, the rate of breastfeeding
in this infant group in Thailand is still low, which is only 5.4% (Bangkok Post, 2008),
comparing to the developed countries. In the U.S., breastfeeding rate has increased
from 48% to 73% (Ferman, et al.,2002). A survey found that the breastfeeding rate in
newborn baby before hospital discharge has reduced to 50% (Ryan, et al., 2002) or on
the other hand, up to 50.3% of preterm infants are not breastfed (Power, et al., 2001)
and 37% of them cannot be transferred to the stage of breastfeeding (Meier &
Brown,1996).
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Concerning in the immaturity preterm infants have not had mature organ
and neurodevelopment making them unable to breastfeed (Meier, 2001). Also, due to
their small stomach and their prolonged intestinal transit time, digestion and nutrient
absorption are not effective (Kriangsak Jirapaet, 2002; Meier, 2001). Additionally,
incoordination of sucking, swallowing and breathing (Bu’lock, et al., 1990; Thoyre,
2003), they cannot breastfeeding at birth and need several days or even weeks of tube
feeding (Schanler, et al., 1999).

There are several methods to help preterm infants turn from tube feeding
to breastfeeding such as nonnutritive sucking, cup feeding and silicone nipple shield
usage. Nonnutritive sucking can protect preterm infants from aspirating and also
stimulate the mothers to produce sufficient amount of milk to prolong the
breastfeeding period to 5.1 month olds (Narayan, et al., 1990). Another method is cup
feeding, which is suggested by World Health Organization and United Nation
International Children’s Emergency Fund (WHO/UNICEF, 1993 cited in Lang, et al.,
1994). However, this method is not practically widespread (The National Association
of Neonatal Nurse, 2003) and leads to incorrect feeding practice such as directly
pouring milk in to infant mouth which may cause aspiration (Lang, et al., 1994;
Collins, et al., 2004) as well as milk will spill from their mouths, causing inadequate
milk intake and poor weight gain (Collins, et al., 2004). Feeding infants with correct
method is not only improve their tongue movement but also strengthen their oral
muscle too (Rocha, et al., 2002). Which help infant to have appropriated sucking
pattern and will help infant to have successful breastfeeding finally (Abouelfettoh, et
al., 2008). Another method is using silicone nipple shields to cover the nipples and
areolae in preterm infants who unable or have ineffective breastfeeding or the mothers
have inverted nipples. This method will help newborn infants to exercise their oral
muscle and improve tongue movement as well as they can pause without losing the
nipple. Moreover, it will help stimulate mothers to produce more milk as well as
extended duration of breastfeeding to 169 days (Meier, et al., 2000).

Evidence-based practice suggested that readiness of infants is a key factor
in selecting the methods of feeding. The infants selected in the study were between 24
and 35 weeks gestational age (Smith 2005; Nyqvist, et al., 1999; Naqvist, 2008;
Abouelfettoh, et al., 2008), weighing from 900 to 2,267 grams (Gilk & Watkinson,
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2004 ; Abouelfettoh, et al., 2008), and had different health conditions, some had
severe of illness, physiologic instability, or even could not breath without mechanical
ventilation. Some of them, however, were healthy without any complications
(Schanler, et al., 1999; Kliethermes, et al., 1999; Nyquvist, et al., 1999; Rocha, et al.,
1999).The selection base on the objective of the examination.

The success in breastfeeding in preterm infants as well as the success in
transiting from tube feeding to breastfeeding is related to the methods of feeding and
readiness of the mothers and the infants. This literature review consists of methods of
feeding, which are nonnutritive sucking, cup feeding and silicone nipple shield usage.
It provides knowledge that nurses can use as a guideline to evaluate readiness of the
infants before breastfeeding and to assess preterm infants’ gestational age, weight and
condition in order to select the most appropriate and effective feeding method, which
this will subsequently contribute to the greater rate of breastfeeding.

Objective

To review the literature on the success in breastfeeding in preterm infants
by focusing on methods of feeding, which are tube feeding, nonnutritive sucking, cup
feeding and silicone nipple shield use, and on readiness of preterm infants by

evaluating the infants’ age, weight and condition.

Literature review

The objective of this research is to review the literature on the success in
breastfeeding in preterm infants. The study reviews textbooks, academic articles, and
research works related to the following topics:

1. Preterm infants’ need for nutrients

2. The coordination of sucking, swallowing, and breathing in preterm infants

3. The steps and methods of feeding preterm infants

3.1 Tube feeding
3.2 Nonnutritive sucking
3.3 Cup feeding

3.4 Silicone nipple shield use
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Research Methodology

With the above objective, the methodology of this study consisted of the
following stages. First, studies on tube feeding , nonnutritive sucking, cup feeding, and
silicone nipple shield use as well as related studies were searched electronically from
several databases, namely Black-well Synergy, CINAHL, Cochrane, High wire,
PubMed, Ovid, and Scopus, all of which were sources of information on health care
and nursing. Second, search was conducted via the website www.li.mahidol.ac.th ,
with the keywords from a prior review being breastfeeding, preterm infants, premature
infants, low birth weight infants, tube feeding, gavage feeding, enteral feeding, cup
feeding.

In addition to the electronic one, a manual search was conducted to
compile research references, academic articles, and foreign or local unpublished
articles that could not be obtained via electronic means. Interlibrary loan were also
made.

After that, the information that was directly related to tube feeding,
nonnutritive sucking, cup feeding and silicone nipple shield use was selected. With the
focus on preterm infants, the information obtained was only from completed sources
in either English or Thai. similar pieces of information from different databases was
chosen only one time for further analysis.

From the data selection stage, seventeen articles were found. Six
researches were on tube feeding. Four of these were rated level 1 or A, one being rated
Level 2 or B and another one being rated Level 3 or C. Also found three researches on
nonnutritive sucking, two of which were rated Level 2 or B and another was rated
level 3 or C. Moreover, seven articles were selected on cup feeding, three being rated
Level 1 or A, two being rated Level 2 or B, one being rated Level 3 or C and one
being rated Level 4 or D. Lastly, one article was selected on silicone nipple shield use
being rated Level 3 or c.

Finally, all selected researches were analyzed and synthesized carefully for
the clinically applicability of the present research (Polit & Hungler, 1997). The criteria
for these were clinical relevance and adequate reliability to ensure scientific merit. The

research results were also evaluated and classified into levels of evidence based on the



o

A a o a o A <
UNAINYINY UN1INYIIUTIA] WY.W. (MINGIWIAAN) / 95

criteria set forth by the Royal College of Physician of Thailand (2001) as well as their

implementation potential.

Finding

The data analysis and synthesis provided the following conclusions about
the methods and steps that can be used to achieve breastfeeding success in preterm

infants.

1. Tube feeding

Based on six articles (Stine, 1990, Level C; Kliethermes, et al., 1999,
Level A; Schanler, et al., 1999, Level A; Berseth, et al., 2003, Level A; Dsilna, et
al.,2005, Level A; Smith,2005, Level C), tube feeding will be started when infants
reach 24 weeks gestational age and 400 grams of weight. From day 1 to 7 after birth,
before the tube feeding is done, the infants must have clinical stability and have no
abnormality with gastrointestinal system. (Dsilna, et al., 2005, Level A; Schanler, et
al., 1999 Level A). Special cautions will be taken for infants with the risk of
necrotizing enterocolotis. The amount of feeding will be started at an amount of 10 to
20 ml/kg/day and gradually increase the amount to the full tube feeding amount of 140
to 180 ml/kg/day if the infants’ physical condition are stable (Schanler, et al.,
1999,Level A; Berseth, et al., 2003, Level A; Dsilna, et al., 2005, Level A)

For very low birth weight infants feeding are depend on their body weight
(<750 grams, 751-1,000 grams, 1,001-1,250 grams and 1,251-1,500 grams) at the
amount of 2 ml to 24 ml/kg./day, for 1 to 3 days therefore the amount will be
continuously increased by 1 ml. to 8 ml/kg/day until reach the total amount of 150
ml/kg/day. (Smith, 2005, Level C). The continuous tube feeding method (Schanler, et
al., 1999, Level A; Smith, 2005, Level C) in infants 26 to 28 weeks gestational age
weighing less than 1,200 grams can reach the maximum at 160 ml./kg./day faster than
the infants being fed by bolus tube feeding. Especially, in the continuously fed infants
with birth weight equal or less than 850 gram , they have higher feeding tolerance and
growth rate than the intermittently fed infants. (Dsilna, et al., 2005, Level A). as well
as assess feeding tolerance from gastric content, color of gastric content and



qmfing qunain unaguuuauysainwsingy / 96

abdominal distention or vomiting (Schanler, et al., 1999, Level A; Dsilna, et al., 2005,
Level A).

In addition, a research found that tube feeding could promotes
breastfeeding almost 23% and exclusively breastfeeding at 69% (Stine, 1990, Level
C). Before discharge from hospital, the tube fed infants have breastfeeding period 3
month longer than bottle fed infants (Kliethermes, et al.,1999, Level A) as well as the
decrease rate of necrotizing enterocolitis rate to 0.6%. The carefully suggestion of
breastfeeding and pumping the breast milk from nutritionist and breastfeeding
consultant can promote the higher rate of breastfeeding 50% and 75% respectively
(Smith, 2005, Level C).

2. Nonnutritive sucking

The study on breastfeeding in preterm infants shows that at 28 weeks
gestational age, the infants are able to perform nonnutritive sucking as they are able to
rooting, areolar grasping, and latching (Nyqvist. et al., 1999, Level C). However, more
effective sucking will occur at 29 weeks gestational age (Nyqvist, 2008, Level C).
Another study also found that nutritive suckling appeared at the 31 weeks gestational
age and the infants can be fed by tube feeding at the amount of 160 ml./kg./day. With
condition infants are allowed to suck the emptied breast only for a brief period. If
sucking improves, full breast feeding can be started. This method promotes the longer
period of exclusive and total breast feeding to 3.7 months and 5.1 months respectively
(Narayanan, et al.,1990, Level B).

Sucking without aspirating and choking are the signs of sucking readiness.
Other signs of readiness for breastfeeding are; Infants put their hands or fingers into
their mouth as well as suck their own tongue, fingers and the feeding tube (Siddell &
Froman, 1994, Level C). When their lips touch the nipples, infants will turn to that
direction, protrude tongue under the nipples and cover their lips around areolar
(Thoyre, et al.,2005, Level D) .All these actions show the readiness of their oral
muscle (McCain, 2003,Level D) and better flexion (Shaker , 1990, Level C). The
infants at 31 weeks gestational age can suck 2 days after birth (Gupta, et al.,1999,
Level C). When they weigh 1,160 grams, they can start breastfeeding (Kliethermes, et

al., 1999, Level A). At 32 weeks gestational age, they can show signs of hunger cues
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and satiety (Nyqvist, et al., 1999, Level C). However, breastfeeding can be initiated as
soon as the infant wean off mechanical ventilation and CPAP, irrespective of current
gestational age or postnatal age or weight, (Nyqvist, et al., 1999, Level C; Nyqvist ,
2008, Level C) with infant stability as the only criterion.

3. Cup feeding

Based on the studies, cup feeding promotes the increase in breastfeeding
rate from 63% to 81% (Lang, et al., 1994, Level D) as well as the higher exclusively
breastfeeding rate on the day of discharge (95% CI1=22% -1%,43%). The rate of partial
breastfeeding is steady beyond 40 weeks gestational age. In infants 6 weeks postnatal
age, who have no breast feeds, have a lower breastfeeding rate than infants who are
breast fed(95% CI=50% 1%,73%) (Gilk & Watkinson, 2004, Level A). In preterm
infants 24 to 33 weeks gestational age, with their mothers could not do breast feeds or
the infants are not ready for breast fed, have a higher breastfeeding rate on the day of
discharge (p=0.03). However, in 3 months or 6 months, a breastfeeding rate is steady
(Collins, et al., 2004, Level A). In preterm cup fed infants gestational aged 34 to 37
weeks, they will have correct breastfeeding in 1 to 6 weeks after discharge (P<0.01)
and also have a higher rate of breast fed in 1 week after discharge (Abouelfettoh, et al.,
2008, Level B).

Cup feeding can be started at 29 weeks gestational aged, weight at least
900 grams for 13 days (range=6-30 days) (Gupta, et al., 1999, Level C). However, this
method will be safe for infants 30 to 31 weeks gestational age, weighing 1,500 grams.
While doing cup feeds, infants should have normal vital signs, heart rate and
respiratory rates as well as oxygen saturation more than 90% (Lang, et ., al,1994,
Level D; Dowling, et al.,, 2002, Level B; Gilk & Watkinson, 2004, Level A).
Indications that show infants’ readiness for cup feeding are: infants are able to have
bolus feeding for every 2 to 3 hours, amount of 150 ml./kg./day (Lang, et., al, 1994,
Level D; Rocha, et al., 2002, Level B), have normal vital signs (Marinelli, et al., 2001,
Level B; Rocha, et al., 2002, Level B) have clinical stability (Gilk & Watkinson, 2004,
Level A; Rocha, et al., 2002, Level B). Additionally, they are able to suck their own
fingers, put their hands in their mouth and are able to suck the feeding tube (Marinelli,
et al., 2001, Level B; McCain,2003, Level D) as well as having gag reflex (Thoyre, et

al., 2005, Level D). The suitable position for cup feeding is holding infants in semi-



qmfing qunain unaguuusuysaimudngs / 98

upright position with head and upper back support on the lap, presses the cup edge
firmly on both sides and places it on their lower lips (Lang, et al., 1994, Level D). The
cup should be tipped milk will touch the baby lips and direct the rim of the cup
towards the upper lips and gums. It is important to note that avoid pouring the milk
directly into infants’ mouth is strictly prohibited as this will put them at risk of
choking or aspiration. However, it is necessary to ensure the sufficient amount of milk
intake (Dowling, et al., 2004, Level B). The duration of feeding is around 15 to 20
minutes (Lang, et al., Level D) and should not be longer than 30 minutes. During
feeding, if infants have skin color change, sneezing, hic-cup, bending their heads to
the back (Kuelh, 1997, Level D; Marinelli, et al., 2001, Level B) heart rate is lower
than 100 times per minute, the feeding should be stopped (Shaio, et al., 1996, Level D;
Marinelli, et al., 2001, Level B). Nevertheless, it should be noted that if oxygen
saturation is less than 88% while feeding and infants do not response to auditory and
tactile stimulation (Kuelh,1997,Level D; Marinelli, et al., 2001 Level B, Rocha,et al.,
2002, Level B), the feeding should be stopped until the physiological conditions are
stable(Shaio, et al., 1996, Level D; Marinelli, et al., 2001, Level B), if not give them
oxygen (McCain,2003, Level D). After feeding, observe their weight and amount of
milk intake (Dowling, et al.,2002, Level B; Rocha, et al., 2002, Level B). Infants
should gain 15 to 20 grams per day (Rocha, et al., 2002, Level B). In case if there is
some milk left after cup feeding, the left over will be fed through tube feeding (Stine,
1990, Level C; Kliethermes, et al., 1999, Level B).

4. Silicone nipple shield use

This method is effective for infant with poor sucking. For instance, infant
that can suck only a short period of time, tend to be asleep while sucking, are able to
suck only a small amount of milk, or were born to mothers with inverted nipples. The
use of silicone nipple shields at the first time of breastfeeding will prolong infants’
sucking as well as increase the amount of milk (P= 0.0001) and the duration of
breastfeeding by an average of 169 days (range=14-365 days). Also, not reduce the
breastfeeding period (r=0.12, P=0.05). The benefits of this method are a firm grip of
infants’ lips around the nipples even when they stop sucking, a higher amount of milk
being fed due to the negative pressure resulting from the space between the tip of

nipples and the silicone nipple shield, and the longer time infants stay awake while
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being breastfed. However, a major weakness of using silicone nipple shields is mothers’

uncomfortable feelings (Meier, et al., 1997, Level C).

Discussion of Finding

The discussion of the literature review on breastfeeding success in preterm
infants mainly focuses on the quantity and quality of the research as well as the

relevance of the articles on the four feeding methods.

1. Tube feeding
Quantity and quality of the evidence

By analyzing and synthesizing on six articles (Stine,1990, Level C;
Kliethermes, et al., 1999, Level A; Schanler, et al., 1999, Level A; Berseth, et al., 2003,
Level A; Dsilna, et al.,2005, Level A; Smith,2005, Level C), it was found that there
are not many of the relevant researches; however, by evaluating and classifying their
quality based on the Royal College of Physician of Thailand(2001), found 4 level A
researches and 2 level C articles. As a result, the knowledge gains from these

evidences is suitable to develop further appropriate clinical practices.

Relevance of the evidence

The benefits of tube feeding and transition from tube feeding to
breastfeeding can be a guideline for clinical practice as follows;

1. For the preterm infants 30 weeks, gestational age suffering illnesses,
and requiring the aid of mechanical ventilation (Shanler, et al., 1999, Level A;
Berseth, et al., 2003, Level A) receive indomethacin and require nutrient feeding
through placement of umbilical artery catheter (Shanler, et al., 1999, Level A; Berseth,
etal., 2003, Level A).

2. Feeding may start on 1 to 7 days after birth through gastrointestinal
(Stine, 1990, Level C ; Schanler, et al., 1999, Level A; Berseth , et al., 2003, Level A,
Dsilna, et al., 2005, Level A; Smith, 2005, Level C).

3. The amount of milk fed is 10 to 20 ml/kg/day. An addition is to be
made until full tube feeding of 150 ml. to 180 ml/kg/day (Stine, 1990, Level C;
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Schanler, et al., 1999, Level A; Berseth, et al., 2003, Level A; Dsilna, et al., 2005,
Level A; Smith, 2005, Level C). For the infants weigh less than 750 grams, the
feeding amount starts with 0.5-1 ml every 6 hours for 48 to 72 hours then add the
another 0.5 ml every 12 hours until full tube feeding of 150 ml/kg/day. Then add
breast milk fortifier when the feeding amount reaches 100 ml/kg/day. For infants with
the weight of 751 to 1,000 grams, the feeding amount is 1 to 2 ml every 3 hours for 24
to 48 hours adding 1 ml of milk every 12 hours until reaches the full amount of 150
ml/kg/day. For infants with the weight of 1,001 to 1,250 grams, the amount of milk is
2 to 3 ml/kg/day every 3 hours for 24 to 48 hours adding 1 ml of milk every 12 hours
until reach the full amount of 150 ml/kg/day. For infants with the weight of 1,251 to
1,500 grams, the feeding amount should be 3 ml every 3 hours, adding amount of 1 ml
every 3 hours until reach the full amount of 150 ml/kg/day (Smith, 2005, Level C). In
some case study found that starting tube feeding 2 days after birth can speed up
success in tube feeding; however, it puts them in a greater chance of having
necrotizing enterocolotis (Berseth, et al.,2003, Level A), beware of adding the
additional amount of milk too fast.

4. Before tube feeding is done, carefully examine and observe the color of
bile-stained gastric residuum (Schanler, et al., 1999, Level A; Berseth, et al., 2003,
Level A; Dsilna, et al., 2005, Level A; Smith, 2005, Level C).

5. During tube feeding, ensure to provide proper suggestion to mothers in
order to stimulate them to produce sufficient amount of milk until infants are able to
do breastfeeding (Smith, 2005, Level C).

6. The infants 30 weeks gestational age with stable physiological

conditions are able to have breastfeeding (Stine, 1990, Level C).

Regarding to the six articles on tube feeding in preterm infants, there is
some information that could not be concluded which is whether the continuous or
bolus feeding is better. However, there is a research found that continuous feeding
encourages the full tube feeding rate faster than the blous one (Dsilna, et al., 2005,
Level A). Therefore, addition research is required for the preterm infants that have

differences in gestational age and weight.
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2. Nonnutritive sucking
Quantity and quality of the research

After analyzing and synthesizing 3 articles about nonnutritive sucking,
which 1 on B level and 2 articles on C level (Narayan, et al., 1990, Level B; Nyqvist,
etal., 1999, Level C; Nyqvist, 2008, Level C) based on the Royal College of Physician
of Thailand (2001), found that there are not many articles reported and there are no
article using randomized method. The 2 researches on readiness of gestational age and
weight of preterm infants (Nyqvist, et al., 1999, Level C; Nyquvist, 2008, Level C)
should have further studies. However, there is only 1 research on the nonnutritive
sucking (Narayan, et al., 1990, Level B), it is clinical relevance and it is the fastest

feeding method that helps preterm infants to be breast fed.

Relevance of the evidence

After analyzing the evidence on nonnutritive sucking and readiness of the
preterm infants, we found the following conclusion;

1. The age of preterm infants who can be started nonnutritive sucking is
less than 30 weeks gestational age or about 28 weeks gestational age. When the suck
action is improved, infants can start nutritive sucking (Kliethermes, et al.,1999, Level
A; Nyqvist, et al., 1999, Level C; Nyqvist, et al., 2008, Level C)

2. To evaluate the readiness of the preterm infants, the 31 weeks gestational
age infants with the weight of 1,160 grams (Kliethermes, et al.,1999, Level A) can start
nutritive sucking with practicing nonnutritive sucking. The infant who had been wean
off mechanical ventilation or CPAP, being healthy, have the blood oxygen saturation not
less than 95% and have normal nervous system and oral muscle movement can start
immediate breastfeeding irrespective of the gestational age, weight, and postnatal age
(Nyqvist, et al., 1999, Level C; Nyqvist, 2008, Level C). Before sucking, infants should
be well awake, put their hands or fingers into their mouth as well as suck tube feeding
((Nyqvist, et al., 1999, Level C; Nyqvist, 2008, Level C).
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3. Cup Feeding
Quantity and quality of the research

Based on 7 articles related to cup feeding (Lang, et al., 1994, Level D;
Gupta, et al.,1999, Level C; Mosley, et al.,2001, Level A; Rocha, et al.,2002, Level B,
Collins, et al., 2004, Level A; Gilk& Watkinson,2004, Level A; Abouelfettoh, et al.,
2008, Level B), it found is that there are not many research has been analyzed.
However, based on the Royal College of Physician of Thailand (2001), the evidences
are classified into 3 articles in A level, 2 in B level, 1 in C level and 1 in D level which
they could be further developed into the suitable clinical practice.

Relevance of the evidence

From the studies of infants 28 to 30 weeks gestational age, it is found that
the infants can start cup feeding at 29 weeks gestational age, with weight 900 grams,
on the day of hospital discharge the breastfeeding rate is 36%. The infants 31 weeks
gestational age can start breast feeding irrespectively of cup feeding (Gupta, et al.,
1999, Level C). The infants at 29 to 31 weeks gestation age can start cup feeding at 30
weeks gestational age. If the infants have stable physiological conditions, the
breastfeeding rate can be increased from 67% to 81 % (Lang, et al., 1994, Level D). In
cup fed infants 34 weeks gestational age, weighing 1,610 grams, the breastfeeding rate
after discharge is increase (P<0.05) (Rocha, et al., 2002, Level B) as well as the
exclusively breastfeeding feeding (95%CI1=22% - 1%,43%). However, the number of
partially breastfeeding in infants beyond 40 weeks gestational age and 6 weeks after
birth is steady. The number of breast fed infants in infants who never have
breastfeeding is less than in the infants who have had breastfeeding (95% CI=50% 1%,
73%) (Gilk& Watkinson, 2004, Level A). About 1 to 6 weeks after being discharged,
the infants have properly sucking at breast (P<0.01) and have higher breastfeeding rate
in 1 week after discharge (Abuelfettoh, et al., 2008, Level B). However,in infants 32 to
37 weeks gestational age, cup feeding cannot encourage higher breastfeeding rate
(Mosley, et al., 2001, Level A). From the sample group of cup fed infants 23 to 33
weeks gestational age, the exclusively breastfeeding rate is increased on the day of

hospital discharge (P= 0.03) but for 3 to 6 months, the breastfeeding rate is not
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increase and the infants stay in the hospital longer (P=0.01). Additionally, cup feeding
can encourage increase in bottle feeding since the infants dislike being cup fed as well
as parents denied cup feeding leading to result deviation

(Collins, et al., 2004, Level A).

The correct technique of cup feeding is required. It is important to note
that the milk must not be directly poured into the infants” mouth since it put the infants
at risk of aspiration and choking (Lang, et al, 1999, Level D; Rocha, et al., 2002, Level
B; Collins, et al., 2004, Level A). In the infants without tongue movement training,
milk can spill out of their mouths which leads to inadequate of amount of milk intake
and less weight gain (Dowling, et al., 2004, Level B). Sucking actions can stimulate
the oral movement functions (Mizuno & Ueda, 2003, Level C). It will take 15 to 20
minutes (Lang, et al., 1994, Level D) or less than 30 minutes for cup feeding which
equals to breastfeed period. The residue amount milk was given by tube feeding.

After reviewing 7 articles on cup feeding, there are differences in
gestational age and weight in sampling groups. Cup feeding can be started at 29 to 30
weeks gestational age, with normal physiological conditions. The correct cup feeding
technique is required, especially in unready infants and mothers. Finally, there are
differences in the result of the period of 3 and 6 months in 2 researches (Rocha, et
al.,2002, Level B; Collins, et al.,2004, Level A) since there is another factor other than
feeding methods influences the incidence of breastfeeding.

As a result, cup feeding is the fastest method to transit preterm infants to
breastfeeding. However, it should be done correctly to prevent any complications.
Also, during the cup feeding, changes in vital signs, infants’ cues, and weight should

be carefully monitored.

4. Silicone nipple Shield

Quantity and quality of the research

For this literature review, there is only one article on silicone nipple shield
use being analyzed and synthesized (Meier, et al., 2000, Level C). However, this
method is effective for dealing with problems related to poor sucking. For instance,
infant who can suck for only a short period of time, tend to be asleep while sucking,



gmnd quaain unaguuuauysaimMSIngy / 104

are able to suck only a little amount of milk, or were born to mothers with inverted
nipples. The use of silicone nipple shields at the first time of breastfeeding will
prolong breastfeeding period as well as increase the amount of milk (P= 0.0001) and
the duration of breastfeeding 14-365 days by an average of 169 days. Also, not
decrease the incidence of breastfeeding (r = 0.12, P = 0.05). The benefit of this method
are a firm grip of infants’ lips around the nipples even when they stop sucking, a
higher feeding amount of milk due to the negative pressure resulting from the space
between the tip of nipples and the silicone nipple shield, and the longer time infants
stay awake while being breastfed. However, a major weakness of using silicone nipple
shields is mothers’ uncomfortable feedings. Due to there is only one research in
support of this method; its success in breastfeeding in preterm infants cannot be
concluded. Additionally, it is a C level research, using silicone nipple shields is not

recommended until clearer research results are obtained.

Conclusion

The literature review on success in breastfeeding in preterm infants
obtained the evidence based from 17 researches during the year between 1990 to 2008
by collecting information from databases namely Black-well Synergy, CINAHL,
Cochrane, High wire, PubMed, Ovid, and Scopus, with one is manually found and one
is a foreign report. The objective of this literature review is to analyze and synthesize
relevant researches in order to develop the effective guidance of feeding method for
preterm infants. The feeding methods that are analyzed and synthesized are as follow.
First, tube feeding which have six article in level A, B and C in support (Stine, 1990,
Level C; Kliethermes, et al., 1999, Level A; Schanler, et al., 1999, Level A; Berseth, et
al., 2003, Level A; Dsilna, et al.,2005, Level A; Smith,2005, Level C). Second,
nonnutritive sucking, there are three articles in level B and C being analyzed and
synthesized (Narayan, et al., 1990, Level B; Nyqvist, et al., 1999, Level C; Nyqvist,
2008, Level C). Third, cup feeding, there are seven articles in level A,B,C and D being
analyzed and synthesized (Lang, et al., 1994, Level D; Gupta, et al., 1999, Level C;
Mosley, et al., 2001, Level A; Rocha, et al., 2002, Level B, Collins, et al., 2004, Level
A; Gilk & Watkinson,2004, Level A; Abouelfettoh, et al., 2008, Level B). Finally
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there is one article on silicone nipple shield use being analyzed and synthesized

(Meier, et al., 2000, Level C). The conclusions of this literature review are as follow

Success in breastfeeding in preterm infants

The indicators of the success in breastfeeding in preterm infants are as follow

1. The coordination and effectiveness of sucking and swallowing. The
infants have the abilities of rooting, areolar grasp, and latching at 28 weeks gestational
age and at 30 weeks gestational age the infants are fully breast fed (Nyqvist, et al.,
1999, Level C; Nyqvist, 2008, Level C). In infants 33 to 35 weeks gestational age can
start nonnutritive sucking (Schanler, et al., 1999, Level A) however, it is different
from the infants who can effectively suck and swallow the milk at 32 to 40 weeks
gestational age (Nyquvist, et al., 1999, Level C; Nyqvist, 2008, Level C).

2. The feeding amount matches with infants’ need. There is unclear result
from continuous and bolus feeding method (Schanler, et al., 1999, Level A; Dsilna, et
al., 2005, Level A). Quickly increase the amount of milk through tube feeding making
the infants receive the amount of milk intake faster than slowly fed ; however, it is
increase a chance of having necrotizing enterocolitis (Berseth, et al., 2003, Level A).
By slowly increase a little amount of milk to reach the needed amount in three weeks
(Smith, 2005, Level C) as well as having proper suggestion and pumping method from
a nutritionist and health care provider can increase the breastfeeding rate to 50 to 75%
(Smith, 2005, Level C). Additionally, prohibiting bottle feeding but using tube fed and
let the infants sucking when they are ready or combining tube and cup feeding leading
to the increase in breastfeeding rate to 92% which compose of 23 % of combining
breastfeeding and other food and 69 % of exclusively breastfeeding (Stine, 1990,
Level C). Furthermore, these methods increase incidence and duration of breastfeeding
than bottle feeding from discharge beyond three months (Kliethermes, et al., 1999,
Level A). In addition, cup feeding increases breastfeeding rate in the short period
which is the after discharging period ; however, in the long period which is 3 to 6
months the rate is not different (Lang, et al., 1994, Level D; Rocha, et al., 2002, Level
B; Collins, et al., 2004, Level A; Gilk & Watkinson, 2004, Level A; Abouelfettoh, et
al.,2008, Level B). Moreover, based on the study, there is not difference in bottle and

cup feeding (Mosley, et al., 2001, Level A).
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The feeding method for success in breastfeeding in preterm infants
1. Tube Feeding

Tube feeding can be started from 1 to 7 days after birth (Stine,1990, Level
C; Kliethermes, et al., 1999, Level A; Schanler, et al.,1999, Level A; Berseth, et al.,
2003, Level A; Dsilna, et al.,2005, Level A; Smith,2005, Level C) amounting 20
ml/kg/day (Stine,1990, Level C; Kliethermes, et al., 1999, Level A; Schanler, et
al.,1999, Level A). For infants weighing less than 1,000 grams feed with amount 10 to
15 ml/kg/day. For infants weighing more than 1,000 grams, tube fed amount starting at
15 to 20 ml/kg/day (Dsilna, et al., 2005, Level A). In infants with very low birth
weight can be divided into 4 groups (<750 grams, 751 to 1,000 grams, 1,001 to 1,250
grams and 1,251 to 1,500 grams) in order to compute the properly feeding portion
which is amount ranging from 2 to 24 ml/kg/day for 1 to 3 days then adding the
additional amount of 1 to 8 ml/kg/day until reach the full tube feeding amount of 150
ml/kg/day (Smith, 2005,Level C). For the preterm infants, weighing less than 1,200
grams, the continuous feeding should be started first then followed by bolus feeding.
During tube feeding, the infants should be monitored through evaluating digestion and
absorption system, carefully beware of complication as a sign of necrotizing
enterocolitis such as abdominal distention, gastric residuum color or vomit and
hemotochezia and the feeds were stopped if infants have suffer from clinical sepsis or

show signs of apnea (Dsilna, et al., 2005, Level A).

2. Nonnutritive Sucking

The preterm can start nonnutritive sucking between 26 to 35 weeks
gestational age, weighing 911 to 3,130 grams (Narayan, et al., 1990, Level B;
Kliethermes, et al., 1999, Level A; Nyqvist, et al., 1999, Level C), In infants
gestational aged more than 30 weeks (Stine, 1990, Level C) or having tube feeding at
amount of 150 to 200 ml/kg/day, they can start breastfeeding after wean off
mechanical ventilation. When the infants have normal vital signs, they can start
nutritive sucking irrespective of current gestational age or postnatal age or weight;
however, feeding should be stopped if the infants apnea, having bradycardia and

desaturation (Nyqvist, et al., 1999, Level C).
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Nonnutritive sucking begins with mother pumping the milk and feed
through tube feeding by letting them suck the emtied breast for a short period. If the
suckling improves, full breastfeeding can be started. Observing coordination of
sucking, swallowing and the sucking period are required to evaluate for effectiveness.
Being able to suck for longer than 5 minutes and having weight gain for 15 to 30
grams per day are the signs of effective sucking ( Stine, 1990, Level C; Kliethermes, et
al.,1999, Level A). However, if they can suck for less than 5 minutes, start tube
feeding half of full tube feeding amount ( Stine, 1990, Level C; Kliethermes, et
al.,1999, Level A) and if the infants cannot start suckling or being asleep, start giving
full tube feeding amount. Feeding should be stopped if the infants apnea or
bradycardia and desaturation (Nyqvist,et al.,1999, Level C). If the suckling improves,
stop tube feeding (Stine, 1990, Level C; Kliethermes,et al.,1999, Level A). When their
weight loss is 40 to 50 grams, cup feeding can be started (Kliethermes,et al.,1999,
Level A).

3. Cup Feeding

Cup feeding can be started at 30 weeks gestational age (Lang, et al., 1994,
Level D) with feeding amount of 5 to 15 ml/kg/day once a day and adding additional
amount until the infants are able to be cup fed 3 times per day. Then stop tube feeding
and cup feeding when they are able to be fed more 3 times a day (Lang, et al., 1994,
Level D). It is important to note that should not pour the milk directly to the infants’

mouth, hold infants in semi-upright position with head and upper back support on the lap.

4. Silicone Nipple Shield

Using silicone nipple shield cover nipples and areolae help smooth milk
flow; therefore, this method is suitable for the infants with ineffective suckling and the
mothers have inverted nipples. Additionally, this method helps firming grip of infants’
lips around the nipples even when they stop sucking promotes a higher feeding
amount of milk (Meier, et al., 2000, Level C). However, there is only one evidence

based being analyzed and synthesized, further studies are required.
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Limitations of the study

From the review of the literature on success in breastfeeding in preterm
infants, we found that for tube feeding in preterm infants with differences in
gestational age and weight, there is conflict in study results so it is inconclusive that
which method is the most effective feeding one. Also we found only one relevant
research on nonnutritive sucking. Even though it is clinical relevance, additional
studies are required. Moreover, very little amount of supporting research on silicone
nipple shield use is found. In addition, a research found that this method caused
uncomfortable feelings’ in the mothers ;as a result this method is not recommended in
clinical practice. Additionally, we found that there are differences in gestational age
and weight in sampling group in each cup feeding study, also the starting period of cup
feeding related to coordination of sucking and swallowing more than gestational age
and weight. Thus, the effectiveness of this method is still inconclusive. Finally, the
following key words are not included in database research in the research procedures,
silicone nipple shield, nonnutritive sucking. Also, there is limitation on non electronic
evidence base , and only research in English being studied; as a result, the number of

relevant research is less than the actual amount of research that should be found.

Recommendations for clinical practice

1. Success in breastfeeding in preterm infants can be evaluated from the
coordination of sucking and swallowing, preterm infants’ nutrients needs being
obtained, decrease necrotizing enterocolitis rate and increase incidence and duration of
breastfeeding.

2. This literature review can be used as a guideline to develop and support
the success in breastfeeding in preterm infants , especially tube feeding and cup
feeding method that have adequate amount and quality of evidence based being

supported.
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Recommendations for further research

1. Studies should be conducted on the impact of continuous and bolus
milk feeding on the duration of full tube feeding in preterm infants.

2. More research should be done on nonnutritive sucking.

3. Itis also recommended that studies should be conducted on the positive
influence of cup feeding on breastfeeding success in the long run after hospital
discharge. Moreover, more cup feeding research should be done on the relationship
between feeding duration, the amount of milk infants receive as well as nurses’ and
parents’ satisfaction.

4. More research should be conducted on the suitable time to begin and

stop using silicone nipple shield.
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