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Background: Breast milk is widaly,accepted as the best nutrition for all newborn infants.

iy

World Health Organization has ret ' ive breastfeeding for 6 months. Rate of 4-
month and 6-month exclusive ; ;e 20.7% and 14.5%, respectively. There
is no data reported for prete Afits. OBjectivES™ )T determine rate of 4-month exclusive or

predominant breastfeeding apd Dartial rm infants. 2) To determine feeding
pattern during hospitalizatigafang aihic \ ) To determine promoting factors of
successful breastfeeding. Materials ) a'eohort study in mothers of preterm
infants with gestationa ; e : ""~ 000 grams. Data is collected from
medical records and by p3 .. ¥, Theimatherinfant dyads will be followed after
discharged from hospital ughil 4menths agel Results: The study period was between 1 March
2009 and 28 February 2010. Fhere a0, 4 >d. Data of 74 mothers with complete
follow up were analyzed. Méa - 7.43 years old. Median gestational age
at delivery was 31 (lnterquarh . Tange ) Weeks n infants birth weight was 1412.71 + 339.18
grams. Rate of excldsive or predomil and partial breastieading were 32.4% and 29.7%,
respectively. By m V .E:“ at home, multiple pregnancy,
previous breastfeedinﬂxperience. other stay with infants @ exclusive breastfeeding in the last
24 hours, promoting factj‘r:“gf successful exclgsive breastfeeding were mother work at home (OR

6.77, QS%CiﬁM%}%eww%ﬁﬁwgﬂ(e]Cﬂ(ﬁ5.09 95%Cl 1.39, 18.65),

exclusive breaﬁeedlng in the last 24 hours (OR 4, 70 95%CI 1.17, 18. 89} and mother stay with

CL RN TUPL b (1M1 b

during the last 24 hours before discharge are significant promoting factors that should be
supported by health personnel. Mother work at home is the other significant promoting factor of

successful 4-months exclusive or predominant breastfeeding.
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CHAPTER |
INTRODUCTION AND BACKGROUND

1.1  BACKGROUND AND RATIONALE

Breast milk is widely accepted as the best nutrition for all newborn infants, either
healthy or sick. Plenty of researches, document the diverse advantages to infants,
mothers, families, and community from breastieeding. Human milk feeding decreases
the incidence and/or severity. of a-wide range of'infectious diseases including bacterial
meningitis, bacteremia, diarhea, respi:'atory fraet infection, necrotizing enterocolitis,
otitis media, urinary traciwinfegtion; .and Iete—onset sepsis in preterm infants. Moreover,

i
breastfeeding has beenfasseCiated/ with enhanced performance on tests of cognitive

development.[1]

_—

Benefits for the mathegs include deéreésed postpartum bleeding and more rapid

uterine involution attributable ' to! increased* concentrations of oxytocin, decreased
menstrual blood loss and mcreased éhild spécmg attributable to lactational amenorrhea,
: u

earlier return to prepregnancy welght decreased risk of breast cancer, decreased risk

of ovarian cancer, and p038|b|y decreased nsk of hip fractures and osteoporosis in the

postmenopausal pehio_d.[ﬂ :

Family benefits é_re secondary to decreased infant illness and decreased cost of
infant formula and bottles. Community benefits include deereased environmental burden
for disposal of'formula cans ‘and- bottles.[1] ' In jaddition, decreased demands for
importing artificial feeding products will has advantage on national economics.

Sincg 2001 World Health | Qrganization| (WHQO)! has recommended exclusive
breastfeeding for 6 months, then adds supplemental food and continue breastfeeding
for 2 years in healthy infants. The Ministry of Public Health of Thailand has set a target
rate of exclusive breastfeeding for at least 6 months at 30% by the end of 2006.
However, the survey done by the Ministry of Public Health in 2005 revealed the rate of
exclusive breastfeeding for 6 months was only 14.5% and rate of exclusive

breastfeeding for 4 months was 20.7%.[2]



Preterm infants probably gain more benefits from breast milk than term infants
because they are at higher risk for having several morbidities especially respiratory
distress and sepsis; and poorer long-term neurodevelopmental outcome. Human milk-
fed premature infants receive significant benefits of less infection, for example,
necrotizing enterocolitis, late-onset sepsis; and improved neurodevelopmental
outcomes compared with formula-fed premature infants.[1, 3, 4] The American
Academy of Pediatrics has recommended human milk for premature infants either by
direct breastfeeding and/or using expressed breast milk.[1] Since breast milk is very
important to the preterm infants especially during early life. We should put much effort to
encourage the mothers to-agree with chaosing breastmilk for their infants.

At Siriraj Hospital, we.enceurage all mothers of high-risk infants to provide breast
milk for their sick newborn.infants. During"ﬁhe counseling about the infant’s condition, we
always mention about thebenéfits lof breast milk for premature infants. If the mother’s
choice of nutrition for her infant is breést r'?jilk;, we will help her with the process of milk
expression. Most of preterm infants“are Igept _nothing per oral (NPO) during the first
several days of life. When they a‘r_eé_ clinic:_aJIj{yq -more stable, enteral feeding is usually
started at minimal volume via orggastric tubé.-'j.égévancing enteral feeding to full feeding
ususlly takes 10-14 days. During-the peri@'—cij-.'gf,tube feeding, the mothers have to

express their breastmilk manually or by using breast pumps. We will allow the infant to

suck on the breast when 1) the infant is clinically stable éhough and 2) the infant is
mature enough. Co-ordination between sucking, swallowing and breathing is achieved
around 32 to 34 weeks |postconceptionalsage., This| delayyinzonset of breastfeeding
together with prelonged breast milk expression may have effect on early decrease in
breast milksvolume~Wesalso provide free roem-and free meals, for,the mothers to stay
with her babies.

However, WHO Expert Consultation on the optimal duration of exclusive
breastfeeding raises a concern that exclusive breastfeeding for 6 months can lead to
iron deficiency in susceptible infants.[5] In addition, in theory the nutrient content of
human milk may not adequate to support the requirements for the very low birth weight

(VLBW) infant during the first 6 to 12 months after discharge. There is little to document



this.[6] Breastfed high-risk infants should be closely monitored for growth and iron
deficiency anemia.

There are several studies about the rate and factors associated with exclusive
breastfeeding in preterm infants done in other countries as in literature review. But there
is no such data of preterm infants in Thailand. Due to no recommendation on duration of
exclusive breastfeeding in preterm infants, this study will follow up on rate of

breastfeeding for 4 months. This study will also look for promoting factors of successful

1.2 RESEARCH QUES

1.2.1 PRlMARYG(

What is the pr nts who succeed 4-month-

exclusive or predominan

1.2.2 SECONDARY R

‘,-"M‘I .r#’,

1.2.2.1 Whatﬁ the prop‘drtfcﬁ‘of’tfno . infants who continue partial

breastfeeding for 4 me --».—.-—.—-—-—.-—f-:-:::——-—‘ Y
1.2.2.2 What is the patie r g h;ﬁoitalization and after hospital
isch i t inf t Siriraj hospital?
discharge in preterm in agts‘é).orn at Sirirgj OEBI a

1.2.2.3?1\/%4 ﬂe’}r%ﬂ;ﬂc‘lﬁr%rﬁu’o}ﬁfu 4-month-exclusive or

predominant br&stfeedmg’?

’QW’]@Nﬂ‘im UAIAINYA Y

RESEARCH OBJECTIVES

1.3.1 PRIMARY OBJECTIVE

To determine rate of 4-month-exclusive or predominant breastfeeding in mothers

of preterm infants at Siriraj Hospital.



1.3.2 SECONDARY OBJECTIVES

1.3.2.1

preterm infants at Siriraj Hospital.

1.3.2.2 To determine feeding pattern during hospitalization and after hospital

discharge of preterm infants at Siriraj Hospital.

1.3.2.3 To determine promoting factors of successful 4-month exclusive or

To determine rate of partial breastfeeding for 4 months in mothers of

predominant breastfeeding in mothers of preterm infants at Siriraj Hospital.

1.4 CONCEPTUAL FRAMEWORK

Parents
educational

status

0,

SES:

® \Working (at
home,
outside)

® Family
income

® Single ' mother

® _Maternity

[eave

Mother stay with
the infant during

hospitalization

Benefits of breast milk

during pregnancy

|

Suc_,c{:éssful
breastfeeding in
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preterm infants
at
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Parental
desire for

breastfeeding

Breastfeeding

I problems in

hospital

Supporting at

home

T

Type of milk
® Admission

® | ast 24 h.

® | ength of hospital
stay
® Onset of breast milk

expression

Previous
experience of

breastfeeding

Figure 1.1 Conceptual framework




1.5 KEYWORDS

Exclusive breastfeeding
Preterm infants

Promoting factors

1.6 OPERATIONAL DEFINITIONS

“Exclusive breastfeeding”

The infant receive only. breast _rpilk (including expressed milk) regardless of
feeding method. The infantis allowed to receive oralsehydration solution (ORS), drops,
syrups (vitamins, minerals, medications), but is not allowed to receive anything else for

enteral feeding.

.

The infants may_ receive fortified bEeast milk. Fortifier can be human milk fortifier

i
1 *
L1 ']

or premature formula fortifier. "y t
Temporary stop of breastfeedfng is s@‘_c-:béptable when

® The mother /s _ye’ry.“ sick )'gg_a;ﬁnable to breastfeed the infant. For
example, the mo-tlhe_r S adet}e;oIE_;n hospital.

- el

® The  mother is sick due to contagious /diseases that need to be

separé;ied from the infant. For example, Ch,(éken POX.

“Predominant breastfeeding”

The infant receivesbreast milk asgthe predominant source of nourishment
regardless of feeding method. The infant is allowed to receive certain liquids (water,
water-based drinks, fruit juice), ritwal fluids and. ORS, drops @r;syrups (vitamins,
minerals, medications); but lis not allowed to receive anything else (in particular, non-
human milk, food-based fluids) for enteral feeding.

Temporary stop of breastfeeding is acceptable when

® The mother is very sick and unable to breastfeed the infant. For
example, the mother is admitted in hospital.
® The mother is sick due to contagious diseases that need to be

separated from the infant. For example, chicken pox.



“Partial breastfeeding”

The infant receive breast milk regardless of feeding method. The infant is
allowed to receive anything else: any solid food or liquid including non-human milk and
formula.

“Breastfeeding problem”

Any problem causes ineffective breastfeeding. For example, short or inverted
nipple, poor suckling.

Breastfeeding problem will_be diagnosed by consensus of the three lactation
specialist nurses at the lactation clinic of Siriraj'Hespital.
“Effective breastfeeding” J

Effective breastfeeding requires all of the followings

® Asymmetrical lateh on ~

® Slow and deep suckling . 3 4

® The motherhas.no nipple pain auci_ng breastfeeding
“Preterm infant” f‘

Infant born at gestational-‘ag-e Iesstban or equal to 34 weeks and have birth
weight of less than or equal to 2,‘QOO,Ergrams.‘Jj:; :-_,-"_,

The best gestational age esfimation a_s,T_cl_gt@[mined by the attending physicians is

used.

1.7 ETHICAL CONSIDERATIONS

The approval of the study was Obtained from ithe Ethic Lommittee of Faculty of
Medicine Siriraj Hospital, Mahidol University before the study was, started. This study
was conducted mainlysby observation and asking standard questions to the subjects’
parents. There was no serious harm to the subjects and parents. All eligible parents
were fully explained the objectives and methods of the study before making the
decisions to participate in the study. The investigator ensured the subjects’ rights in
making their own decisions to participate in the study or withdraw from the study at any
times. After the subjects made their own decisions to participate in the study, they were

asked to give their written, informed consents. Since there were a lot of personal data,



the investigator ensured the parents on their confidentiality. The data were kept in
computer-based database of the Siriraj’s Breastfeeding and Lactation Management
Center and the entrance to the data needed a specific code. The results of the study

were presented and reported in general.
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CHAPTER I

REVIEW OF RELATED LITERATURES

Benefits of breast milk for preterm infants have been demonstrated in several
studies in terms of host defense and long-term neurodevelopmental outcomes.[1] Lucas
and Cole performed a prospective multicenter study on 926 preterm infants. Necrotizing
enterocolitis developed in 51 (5.5%) infants. , The confirmed cases in exclusive formula-
fed infants were 6-10 times more commaon than«in.exclusive breast milk-fed infants and 3
times more common than those receiiﬁved combined formula and breast milk.[2]
Schanler, et al. performediafeeding strategies study of 108 preterm infants between 26
and 30 weeks gestationIt was a balancald two-way design to early versus late initiation
of feeding and continueuts versus intermit:;ept polus tube-feeding method. Those infants

who received own mother'sibreast milk;-were randomized separately from those who

received formula. Human milk groUp had !éd‘s'i‘gnifioantly lower incidence of NEC (1.6%

vs. 13%) and late-onset sepsis (31% vs. 48%) than formula group. Even though the rate
¢ ,-' |I'

of growth (weight gain and linear growth) \}\fé‘._é;s_ignificantly lower in human milk group
d s Ad

than formula group, the benefité ofless sepEjrS—__‘énd NEC outweighed the slower rate of

i

growth observed.[3] Seme high }isk mothersjc-ould not proyide adequate breast milk for

their infants. Donor hu;man milk became an impo-rtant subétjiute. A systematic review of
donor human milk versgs formula revealed 4 small trials done in 1980’s. Feeding with
donor human milk was threestimes less likelyito develop NEC (RR 0.34, 95% CI 0.12 to
0.99) and four times.less likely ta have confirmed NEC/(RR 0.25,:95% CI 0.06 to 0.98).[4]
Recently, a randomized controlled trial of donor human milk (DM)avs. preterm formula
(PF), was petformediiniextremelyllow birth weight infants. Of 243 infants recruited, 29%
received own mother’s milk (MM, as a reference group), 33% received DM and 38%
received PF. They found no differences between group DM and group PF for any
infection-related (late-onset sepsis, NEC, meningitis, presumed sepsis and urinary tract
infection) event or death. After combined DM and PF groups, rate of infection-related
event was significantly higher than MM group.[5] The authors discussed that this could

be the effect of pasteurization which reduces the content and function of several host



defense proteins and cellular elements. However, certain human milk factors, such as
long-chain polyunsaturated fatty acids and cytokines (e.g., interleukin-10), are not
affected by pasteurization.[5]

Long-term benefit of breast milk on neurodevelopmental outcome of preterm
infants has also been documented. Lucas, et al. had followed up 300 preterm children
(birth weight less than 1,850 g) at 7.5- 8 years old. Children who had consumed
mother’s milk in the early weeks of life had a significantly higher 1Q than did those who
received no maternal milk. An 8.3 points average (over half a standard deviation) in 1Q
remained even after adjustment for differencesbetween groups in mother’'s education
and social class (p < 0:0001). There® was a dese-response relation between the
proportion of mother’s milk inJhe diet and subsequent 1Q.[6]

Pinelli, et al. conducted: a proispective cohort of 148 VLBW infants with
longitudinal follow-up at 6#and 12 months corrected age. After controlling for specific
sociodemographic and infant variablés, Efiisu;study showed no statistically significant
effect of predominantly preastfed cor;rpziare_d to. predominantly formula-fed on
neurodevelopmental outcomes to‘_:1ﬂ2 mo'-r:j'gé_f-corrected age. However, the authors
concluded that despite the lack:-of statist’idéi!&i significant differences, the findings
suggest a small but consistent.advaniage iﬁ;‘ééyelopmental scores in infants who were

fed their mother’s milk_compared_to_those_who_were r‘predominantly formula fed.

Supporting parents to, breastfeed preterm infants mé} maximize the potential
advantages of early nutfition in the neurodevelopmental oltcome of VLBW infants.[7]
Recently;:Vehr, et alnconducted a large icohortsderivedsfrom the Glutamine trial
in extremely low  birth ‘weight (ELBW, birth"weight less than 1,000 g) at 15 sites of
Nationals]nstitute, of-Child Health and, Human-Deyvelopment«(NICHD) Neonatal Research
Network.: Nutrition "data” were ‘Collected “prospectively, and follow-up=assessments of
1,035 from 1,159 ELBW infant survivors at 18-22 months corrected age were performed.
The objective was to determine the benefits of breast milk received in the NICU by
ELBW infants on development and behavior using the Bayley Scales of Infant
Development I (BSID II), which included the Mental Development Index (MDI),
Psychomotor Development Index (PDI), and the Behavior Rating Scale (BRS); and rate

of rehospitalization. There were 775 (74.9%) infants in the breast milk group (received



10

some breast milk or exclusive breast milk) and 260 (25.1%) infants in the no breast milk
group. Children in the breast milk group were more likely to have a MDI higher than 85,
higher mean PDI, and higher BRS percentile scores for orientation/engagement, motor
regulation, and total score. Rehospitalization during the first year was lower in the breast
milk group (23.3% vs. 30.1%; p = .028).[8]

In conclusion, though there is some questions about breastfeeding after hospital
discharge, benefits on long-term neurodevelopmental outcome are more important.
ELBW premature infants have been found to have |Qs that are 13 points lower than term
controls and a 50% to 60% risk for requiring specialeducation services when they are in
school.[9] So small imprevements in |@Q and neurelogic function could have a much
greater effect in preterm than term infants. However, infants who are continued on
breastfeeding after hospitalidiseharge neéd close monitoring of possible macronutrients
and micronutrients deficiency. E X

Akerstrom, et al. conducted a cor;;ﬁrt,;study of 1,730 infants born in Sweden in
1996, 2001 and 2004, and followed from c;isph_arge to 6 months corrected age. There
were 785 preterm infants included.‘_T;_hey foqu}d_ ihat at discharge from the NICU, 92% of
preterm infants were exclusively:or partly'l-br:gfastfed. Rate of exclusive and partial

breastfeeding at 6 months of-very preterrfq'i_-(2;8—31 weeks gestation) and extremely

preterm (<28 weeks) Were 47% and 41%, respectively, bufivwas 65% for preterm (32-36

weeks).[10] The authers wanted to state that breastfeéding can be successfully
established in most preterm and previously sick neonates.”

Benevenute; den Qliveira,nety aly conductedna sstudy, in-preterm 26-36 weeks
gestation at theyUniversity Hospital of Londrina, Parana, Brazil, and revealed rate of
exclusive breastfeeding,at-the-end of firstsmonth,-thirdsmonths, fourth,month and sixth
month were 70.4%; 33.6%, 17:7%" "and 6.8%, respectively= By'6“monthsof life, 78.4%
were receiving another type of milk. Maternal age of less than or more than 20 years old
did not affect duration of exclusive breastfeeding. Experience of breastfeeding in
previous child affected duration of exclusive breastfeeding. However it was no longer
significant after Cox multivariate regression analysis. Birth weight, gestational age, and
duration of hospitalization (less than 7 days vs. more than or equal to 7 days) of preterm

infants also showed no significant associations with the duration of exclusive
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breastfeeding. The median duration of hospitalization in this study was only 9 days
(range 1-118). The only factor they found to affect duration of exclusive breastfeeding
was the use of a pacifier.[11]

Flacking, et al. conducted a prospective population-based cohort study in 225
very preterm infants (less than 32 weeks gestation) in Sweden. Rate of exclusively or
partially breastfeeding was 79% at 2 months, 62% at 4 months, 45% at 6 months, 22%
at 9 months and 12% at 12 months. Prematurity (22-27 weeks compared to 28-31

weeks), size at birth (less than - ;g'l e than +1 SD) and neonatal disorders

ect on breastfeeding duration. But
SES factors (maternal edueation; ur soolal welfare and equivalent
disposable income in the : assomated with earlier weaning
up to 6 months postna age \ \ Iower educational level and
unemployed, received social welia I' e, weaned earlier than mothers with
more advantageous positions & multivariate analysis, only
social welfare had significan ociat '_ ‘ ults hic light the need for support of

socioeconomically disadvanta ' lo) ':j"' fter the hospital stay.

ﬂ‘lJEJ’J‘VlEJ‘ﬂﬁWEJ’]ﬂ‘i
QW’]ﬂﬁﬂ‘iﬂJ UA1AINYAY



CHAPTER Il
RESEARCH METHODOLOGY
3.1 RESEARCH DESIGN
This is a prospective cohort study.
ategy for assessing incidence, which is the
ive breastfeeding. It is also the best

ting factors) of the condition. The
T —

The cohort design is a powerful

number of mothers who succe
study design to investigate

prospective approach al re variables of interest more

completely and accura

3.2 RESEARCH MET

3.2.1 POPULATI

Target population_%gﬁvj i ;_7,1 s of infants who were born at Siriraj

Hospital.
ants. The main objective of

The inves ﬁ
l _
the study was to determine rate of successful breastfeeding, breastfeeding pattern and

promoting fac fa i [ | E] i isk infants. This study
required at Ieaﬁﬂﬂ?mﬂﬁjﬂtﬂor ﬁgpreterm infants as the
represﬁa' the, high, i Lgiaf t‘(ij ﬁb@lﬁﬂt fﬁftﬁgrw up rate than
the other‘iwﬁ:sl ﬁﬂﬁ m g

3.2.1.2 Study population

Study population was mothers of preterm infants who were born at Sirira;

Hospital.

3.2.1.3 Sample

Sample was mothers of preterm infants who were born at less than or equal

to 34 weeks gestation and birth weight of less than 2,000 grams at Siriraj Hospital.
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3.2.1.4 Eligible criteria for the samples
Inclusion criteria: all of the followings
1. Mothers of preterm infants who were born at less than or equal to
34 weeks gestation and birth weight less than 2,000 gram. AND
2. Written informed consent obtained.
Exclusion criteria: at least one of the followings
1. Breastfeeding is contraindicated. For example, HIV infected mother,
mother is on chemotherapy or immunosuppressive drugs.
2. The infant has severe congenital anomalies that might not survive
until 4 months of age, e.g-trisomy 13, 18+
3. Mother who plans to move to other provinces after discharged from
the hospital and can not befContacted by"phone.

i

322 SAMPLE SIZE CALCULATION
| V

1. Based on primary objébtive: bo# determing rate of 4-month-exclusive or

add v ol ok
predominant breastfeeding. Rat_grof_exclusivg_—_—_té_;gastfeeding of preterm infants in Brazil
is 17.7%.[2] Approximated p is-18% (p= 0.18):Margin of error (d) is 20% of p = 0.04.

Alpha is 0.05 (2-sided)k

nZQ%)ZQH-Q) ot
d2
n = 355 mothers

Mothers of multiple pregnaney (twins, tripletsy or higher)'will be counted as one
mother.

Rate af 1lyear follow: up at'preterm clinic, Siriraj Haspital, is ‘approximately 60%.
Usually, rate of 4 month follow up is better because 1) the infant needs more frequent
vaccination at early age, so the follow up is scheduled base on vaccination program 2)
the parents are not confident of their infant’'s condition and want to see the doctor as

scheduled. The estimated rate of 4-month follow up is 75%.

Final sample size = calculated sample size

1-lost to follow up
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n =444 mothers
Final sample size is 444 mothers. Mothers of multiple pregnancy (twins, triplets,

or higher) will be counted as one mother.

3.2.3 SAMPLING TECHNIQUE

All eligible mothers were approached by the investigator when their infants had

admitted to the NICU or the step-dow it, Faculty of Medicine Siriraj Hospital. Mothers

who were willing to participate in the tud > to sign consent forms.

AU INENTNEINS
MR TUNN NGNS Y



CHAPTER IV

MEASUREMENTS AND INSTRUMENTS,
DATA COLLECTION AND DATA ANALYSIS

4.1 MEASUREMENTS AND INSTRUMENTS

Rate of successful 4-month exclusive or predominant breastfeeding was the
number of mother who still exclusively breastieed their infants at 4 months after delivery
divided by the number of motherwho completé.ine follow up period.

Rate of 4-month partial breastfgeding was the number of mother who still

breastfeed their infants at4'months but already start other food than breast milk before 4

months after delivery divided" by the nulmber of mother who complete the follow up

A w7

period.

it

Those numbers werg obtained ";by'-" interviewing the mothers. Interviewing

guidelines were prepared and the researczlf;'.assistants which are neonatal nurses were
trained. 1 ‘?f.jﬂ;, _

There were 3 case record forms usegﬂH this study. Two of them belonged to
Siriraj Breastfeeding and Lactation Managerﬁ'zé'ﬁﬁCénter. Only the socioeconomic status

form was prepared forthis stacy:—

42 DATA COLLECTION PROCEDURE

Data collection was started after the study was approved by the Ethic Committee
of Faculty @fsMedieme (SirirajdHospital gMahidotUniversitya Eligibleymothers of preterm
infants were approached by the investigators. They were informed about the objectives
and methods of the study in details. The consent forms were given to the mothers for
personal review. A few days later, if the mother decided to participate in the study, a
written informed consent was obtained.

This was an observational study. There were two procedures of data collection.
The first one was extracting medical history of the infant-mother dyads during

hospitalization from their medical records. The second was by interviewing the mothers.
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The first interview was a few days before discharged from the hospital. Later interviews
were at the outpatient preterm follow-up clinic. For those who loss to follow up, a phone
interview was taken. The follow up schedule was arranged by the attending physicians
as necessary. There was no extra visit for the study. The interviewers were the
investigator and trained research nurses using standard questions following question
guidelines. The mothers were informed about the important dates for the study, which
were the onset of formula feeding, the end of breastfeeding, and the day when
supplemental feeding started, before discharged.

Data were recorded in the case record.forms (CRF). The completed CRFs were
scanned and the data were-kept in thé database-of the Siriraj's Breastfeeding and

Lactation Management Center; Faculty of Medicine Siriraj Hospital, Mahidol University.
4.3 DATA COLLECTION ‘ i 4
The following data were collected. &

4.3.1 DEMOGRAPHIGC DATA. ;,,"_,

oy
e e

4.3.1.1 Infanti gender (male, female), birth weight (gram), length (centimeter),

head circumference (:E:e_intirmeter), Abgér scores (at 1 and 8 minutes), gestational age
(completed weeks), inborn/outborn
4.3.1.2 Mother: agéwparity (G, P, A)j‘history of antenatal care, mode of delivery
4.3.1.3" Fatheriage

4.3:2 CONTACT INFORMATION: mailing address and telephone number(s)

4.3.3 PRIMARY OUTCOME VARIABLE

4.3.3.1 Number of mothers who continue exclusive or predominant

breastfeeding from hospital discharge to 4 months post-natal age.
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4.3.4 SECONDARY OUTCOME VARIABLES

4.3.4.1 Number of mothers who continue partial breastfeeding from hospital
discharge to 4 months post-natal age.
4.3.4.2 Feeding pattern during hospitalization
1) Onset of enteral feeding.

2

Age at firstf Iher

5

) ‘ ing.

3) breast n ion.

4) : - recei &ral feeding.
) véd inroUghott nosp

24 hours before discharge

ilk and formula, formula).

is started and type of food

Somoeconomﬁ status: ocﬁatlon lace oftwork (home/office),

R ém@mtu A IAARE - e
\ (baht), single mother (yes, no).
2) Supporting person at home (full time, part time, no).
3) Educational status: none, primary school, secondary school,
bachelor, master, doctor.

4) Information about benefits of breast milk received during

antenatal care (yes, no).
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5) Experience of breastfeeding in previous child (yes, no).

6) Single or multiple pregnancy (twins/triplets) (yes, no).

7) Mother stay with the infant in hospital (“yes” means regular stay
almost all times, may go home for the weekend; “no” means stay
less).

8) Onset of breast milk expression (day).

9) Duration of breastfeeding planned by the parents before

’ya ital (month).
&vfant (day).
o —

ing home (yes, no).

discharged
10) Lengt

_—
'l'l)Bw

12) Typ hout hospitalization (breast milk,

4.4 DATA ANALYSIS

441 DESCRIPTIVE STA ‘ELINE DATA

or medg and inter- a&ppropriate.

2) Categorical data were presented as frequency and percentage.

0 Biobd i e bl Pl )

Data were compared by unpaired, t-test, Mann-Whitney U test, chi-

q RARSA AU SR ¢

5) Baseline data were compared between mothers who loss to follow up
and who do not.

6) P-value of less than 0.05 was determined as statistical significant.

4.4.2 Analysis for promoting factors of successful breastfeeding.
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4.4.2.1 Univariable analysis: unpaired t-test, Mann-Whitney U test, chi-square
test or Fisher's exact test were used as appropriate. Significance results were presented
as p-value. P-value of less than 0.05 was determined as statistical significant.

4.4.2.2 Multivariable analysis: multiple logistic regression analysis was used.
Variables with p-value of less than 0.2 from univariable analysis and having clinical
relevant to breastfeeding were selected.

1) Collinearity between variables were tested when suspected.

3) > tested when suspected.

4) cessful breastfeeding) to number
deI was at least 10:1.

5) ) g it was tested usir osmer Lemeshow test.

ad \ ed odds ratio (OR), 95%

iNA p-value.

AU INENTNEINS
RINNIUUNIININY



CHAPTER V

RESULTS

The study was conducted at the Department of Pediatrics, Faculty of Medicine
Siriraj Hospital, Mahidol University between March 2009 and February 2010. To
complete the 4-month follow up in February 2010, we recruited those mothers who

delivered between 31 March and 31 r,2009. There were 107 eligible mothers and

120 infants. Ninety mothers an included in the study. The reasons for

not participating in the st lic lupus erythematosus, 1 infant

- : “ —
with complete cleft I% late, nguage barrier, 1 refuse to
participate, 3 missed e ran \?'L Juring hospitalization. Fourteen

mothers and 18 infa 5 died before completing 4-

month follow up. Flow, ~.. demonstrated in Figure 1. The

\ \ \ WlngS

5.2 Rate of 4-month exclusi —predomir : -~ feeding and partial breastfeeding

results of the study were

5.1 Demographic data of

for 4 months.

5.3 Feeding pattern d ar ged from the hospital.

5.4 Promoting factors.of successful breastfee Y]
ﬂ j
ﬂ‘LlEJ'J T’IEWWWEJ']ﬂ'i
q Wqﬂﬁﬂ‘im URNINYINY
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Eligible mothers .
Reasons for not participate

107 mothers / 120 infants O 1 mother with systemic lupus

(11 twins and 1 triplets) arteriosus

O 1 mother with language barrier

O 1 mother of infant with cleft lip, cleft

patate and congenital heart disease
O 1 refuse to participate
O 3 missed by the investigator

v O 10 infants died during

Recruit “‘\ -
RN

hospitalization

e
90 mothers /. 103 infan

to follow

mothers /

\ |8.infants
k ]

Died before 4
months

2 mothers / 2
i ants

i

F'g“’eﬁﬁ”ﬁaﬁﬁffﬂ Sivn'nmnaﬂ

5.1 DEMOGRAPHIC DATA OF THE INFANTS AND THE PARENTS

Seventy six mothers had completed the follow up part of the study. Two infants
died at home before 4 months of age. There were 74 mothers who completed the 4-

month follow up. Mean maternal age was 29.67 + 7.43 years. Three mothers did not
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allow history of her spouses. Mean paternal age was 32.49 + 7.95 years. Demographic

data of the 74 parents were demonstrated in Table 5.1.

Table 5.1 Demographic data of the mothers.

4-month exclusive or predominant

breastfeeding p-value
’Y// Successful
Y
Maternal age* (y) 8.80-£7.5% 3 7.01 0.31
First-time mother’ 0.01°
Yes
No
PregnancyT 0.15
Single
Multiple
Gestational agei (wk) 0.34
Mode of deliveryT 0.45
Vaginal delivery -
Cesarean section
Place of deliveryT 0.32
Inborn ‘a ( éTﬂ o 34,59
AU TRININELNTN S
) ¢ 32:25+856 0.99

" Data were presented as frequency (percentage).

* Data were presented as median (interquartile range).

s p-value < 0.05

There were 85 infants included in the study, including 7 sets of twins and 1 set of

triplets. Mean gestational age and birth weight were 30.75 £ 2.62 weeks and 1412.71 £
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339.18 grams, respectively. Forty one percents were male. Mode of delivery were
cesarean section in 48 infants (56.5%), vaginal route in 37 infants including 33 vertex
deliveries, 2 forceps deliveries and 2 breech assisting deliveries. Only 1 infant was
referred from the other hospital. Median (interquartile range) Apgar scores were 7 (4)
and 9 (2) at 1 and 5 minutes, respectively. Two infants died at home before 4 months of

age. Demographic data of the 83 infants were demonstrated in Table 5.2.

p-value
Infant genderJr 0.10
Female :
Male 28 (80.0%), 7 (20.0%)
Birth weight (g)* 54 490.40 + 314.58 0.22
1-min Apgar score’ 0.90
5-min Apgar score’ {E} 0.14

* Data were presente

I lj
" Data were presentedj frequency (percentage).

" HYBIENg
o] ﬁﬁﬁ °}j£iﬁ S AN e

scores Were 9 (2.25) and 10 (1) at 1 and 5 minutes, respectively. Demographic data of
the parents who completed and did not complete the follow up study were compared in

Table 5.3.



Table 5.3 Baseline data of the mothers with complete and loss to follow up.
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A follow up study

Complete Loss to follow up p-value
(n=74) (n=14)
Maternal age* (y) 29.41+7.35 24.71+7.27 0.04°
First-time mother’ 0.43
No 5 (35.7%)
Yes 9 (64.3%)

Gestationall ageJt (wk) 3

Multiple pregnancy’ 7 -
@) 7

No

(4) 0.51
0.23

Yes

Mode of delivery’ 0.18

Vaginal route
Cesarean section

Place of deliveryT

Inborn :lev 14 (100%)

e e S

Qutborn

Maternal education’ " 0.19

5 (35.7%)

Y A YUV WP
18Nl Iy .

Primary school 16 (21.6%)

Outside 42 (56.8%) 6 (42.9%)
At home 32 (43.2%) 8 (57.1%)

Maternity leave' 0.1
No 41 (55.4%) 11 (78.6%)

Yes 33 (44.6%) 3 (21.4%)

>0.05
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Table 5.3 Baseline data of the mothers with complete and loss to follow up.

(continued)

A follow up study

Complete Loss to follow up p-value
(n=74) (n=14)
Single mother’ > 0.05
No 14 (100%)
Yes 0
Previous BF experienceT 0.54
No 9 (64.3%)
Yes (35.7%)
Supporting persons a 0.29
No 1 (7.1%)
Yes 13 (92.9%)
BF information during AN >0.05
No 5 (35.7%)
Yes 9 (64.3%)
Paternal age* (y) (n=84) Ve - 0.26.0 + 9.41 0.03°
Paternal education v A 0.63
Primary school '2.5%) mfl (30.8%)
Secondary/Vocation € a % %)
school ﬁcﬁ H Efﬁ EJ"] ﬁ %
Bachelor u “7 (9.9%) &
Famemiqmnim dHINYIRY o

Outside 64 (90.1%) 10 (76.9%)
At home 7 (9.9%) 3 (23.1%)

* Data were presented as mean + standard deviation.
" Data were presented as frequency (percentage).
* Data were presented as median (interquartile range).

s p-value < 0.05
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5.2 RATE OF 4-MONTH EXCLUSIVE OR PREDOMINANT BREASTFEEDING AND
PARTIAL BREASTFEEDING.

Twenty four mothers succeed a 4-month exclusive or predominant breastfeeding
and made a rate of 32.4% (95% confidence interval 22.9, 43.7). Twenty two mothers
continued partial breastfeeding until 4 months postnatal. Rate of partial breastfeeding
for at least 4 months was 29.7% (95% confidence interval 20.5, 40.9).

Rate of any breastfeeding at hospital discharge was 87.8% (95% confidence
interval 78.5, 93.5) and at 4 months postnatallyswas 62.2% (95% confidence interval
50.8, 72.4). J

5.3 FEEDING PATTERN i

5.3.1 DURING HOSPITALIZATION _é
J 1;‘ r

Throughout hospitalization, . all infé}i._ts ‘received expressed breast milk either
exclusive (16.5%) or partial (83.5%): Medi:.aﬁ—,_(interquartile range, IQR) postnatal age
when first enteral feeding startetwas 3 (5) xsl_ay“ Route of first enteral feeding was via
orogastric tube in 93% (59/63’i'nfénfs) and (jr'llljb‘if’ééding in 7%. Type of milk for the first
feeding was expresseéd-breastmilk in46:4% (33/7 1 infants): Median (IQR) postnatal age
at first full enteral feeaihg was 18 (22) days. Median (IQR) postpartum days when the
mothers started to exp}ess her breast milk_ was 5 (4) déys. (Table 5.4) For those 14
infants who received their first/ feed withinithe\first day of life, one infant received
expressed breast milk. For those 42 infants who received their first feed within 3 days of

life, 21°4% ‘received.expressedibreast milk: For those 50 infants wilo received their first

feed within 5 days of life, 30% received expressed breast milk. (Table 5.5)
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Table 5.4 Feeding pattern during hospitalization.

Mothers (n=76) Infants (n=85)
Exclusive breastfeeding* 13 (17.1%) 14 (16.5%)
Partial breastfeeding* 63 (82.9%) 71 (83.5%)
No breastfeeding* 0 0
Age at first feedingT (day) (n=71) - 3(5)

Age at full enteral feeding' (day)
(n=67)
Age at first breast milk" -

) (e 1 —

expression (day

" Data were presented as fre6

" Data were presented as medie

Table 5.5 Type of milk

| e of milk received
J’l’ ‘P‘; —:',

Receiving first feed

Express - Combined Formula
j -

ar S

Within 1 day (n=14) 4. 0 13 (92.9%)

o
3(7.1%)

Within 5 day (n=50) ¢ 44.(22.0%) 4 (8.0%) 35 (70.0%)

sanyime o €1 UHARENTNHEANT  comm

Within 3 day (n=42) m 6 (14.3% 33 (78.6%)

" Data were presented as frequency (percentage). s,

ammmm 11INYA

AT HOME

Feeding pattern at home was restarted when the infants were discharged from
the hospital. Forty six mothers (62.2%) continued breastfeeding through the end of the

4-month follow up study. There were 3 mothers who never breastfeed at home. Mean
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duration of any breastfeeding in 25 mothers who totally stop breastfeeding before 4
months was 2.71 £ 0.88 months.

The major reasons for starting formula or stopping breastfeeding before 4
months were maternal report of inadequate breast milk in 60% and mother work outside
in 40%.

Of 24 mothers who succeed 4-month exclusive breastfeeding, 6 mothers (25%)
fed their infants with some water. Supplementary food was started before completing 4

months of age in 2 infants. The supplementary foods given were rice water and banana.
5.4 FACTORS ASSOCIATED WITH SUCCESSEUL BREASTFEEDING.

5.4.1 UNIVARIABLE ANALYSIS

Data of 74 mothers were anélyzecLl Maternal age ranged from 16 to 47 years
old. Seven mothers (9.5%) were adcilesoenlis Z’iess than or equal to 18 years old). Twelve
mothers (16.2%) had graduated from 2 uniQérsity. There were 32 mothers who worked at
home, 22 (68.8%) of them worked-as housé\ﬁﬁ&_?@g and received no income at the time of
interviewing. Approximately half"‘(‘)f t=he coup%ﬁ;d irregular family income due to daily
work (10 mothers and, 18 fatﬁéfé), no Work‘ja-{-tfw_e‘ time. ofsinterviewing (5 fathers) and
studying (4 mothers. and 2 fathers), so family income was fot included in the results.
There were 33 motheré_ who had maternity“leave. Two mothers had maternity leave
without salary. Mean (+ standard deviation) duration of maternity leave was 2.52 + 0.78
months with a range.af 1" to 3.months.

Suspected promoting factorssof successful breastfeeding in, this study included
mainly sacioeconomic’status, matemnal_breastfeeding behavior and/ participation during
infants’ hospitalization. Univariable analysis of suspected promoting factors of
successful 4-month exclusive or predominant breastfeeding was shown in Table 5.6.
Factors that significantly associated with successful 4-month exclusive or predominant
breastfeeding at p-value of < 0.05 are mother work at home, maternity leave, previous

breastfeeding experience, mother stay in hospital during infant hospitalization and

exclusive breastfeeding during the last 24 hours before discharge. (Table 5.6) None of
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paternal factors showed association with the successful breastfeeding. Infants’
morbidities were not counted as variables. We implied their conditions by using length
of hospital stay which varied from 8 to 100 days and 4 to 137 days in successful and

non-successful groups, respectively.

Table 5.6 Factors associated with successful breastfeeding: Univariable analysis.

s@ p-value Relative risk

(95% CI)

Socioeconomic variable

Maternal education’
Primary school
Secondary/Vocational ¢ 1.18 (0.52, 2.68)

school

Bachelor up 0.53(0.12, 2.29)

Single mother’ M
" Y v LS

Yes m 3 (75.0%) 1(25%) m 0.76 (0.13, 4.29)

e ﬂ‘LlEJ’J nam‘ﬂmﬁﬁ
M:;:mqmn%ﬁﬁwﬁ%maﬁ

23 (56.1%) 18 (43.9%)

Yes 27 (81.8%) 6 (18.2%) 0.41(0.19, 0.92)
PregnancyT 0.15
Single 41 (64.1%) 23 (35.9%)

Multiple 9 (90.0%) 1(10.0%) 0.28 (0.04, 1.84)
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Table 5.6 Factors associated with successful breastfeeding: Univariable analysis

(continued).

4-month exclusive or

predominant breastfeeding

Non- Successful  p-value Relative risk

successful (95% ClI)

Paternal education’

(n=71)
Primary school
Secondary/Vocationa 0.76 (0.38, 1.51)
school
Bachelor up 0.33(0.05, 2.18)

Father work' (n=66)

Outside

At home 0.89 (0.26, 3.03)
Supporting persons at ’1 .:,;4. *' * > 0.05
home' il :

No -

Yes E 49 (67.1%) 24 (32.9%)

iii?ii.i‘filiﬁml’mamw 813
“ARANNIALIMAINENAY

Yes 33 (68.8%) 15 (31.3%) 0.90 (0.46, 1.77)
Previous experience of 0.05
BF'

No 32 (78%) 9 (22%)

Yes 18 (54.5%) 15 (45.5%) 2.07 (1.04, 4.12)
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Table 5.6 Factors associated with successful breastfeeding: Univariable analysis

(continued).

4-month exclusive or

predominant breastfeeding

Non- Successful  p-value Relative risk

successful (95% ClI)

Onset of breast milk 0.75

expressionT (d) (n=66)
Within 3 days
After 3 days 1.39 (0.54, 3.58)

BF problemT (n=62)

No

Yes 0.98 (0.3, 3.23)
Mother stayJr

No

Yes 2.23 (1.09, 4.57)

Milk in hospital"
EBM/BF/ formula

8 (66.7%) (33 3%)
Milk in 24- hrbﬁm EJ\ ’J VI Hﬂjw EJ"] ﬂqi

dlscharge

Em‘ﬁm RN ATIN A Y.,

Infant morbidity
Length of stay* (d) (n85) 45 (47) 36 (43) 0.56

EBM/BF 1.03 (0.43, 2.49)

* Data were presented as mean + standard deviation.
" Data were presented as frequency (percentage).
* Data were presented as median (interquartile range).

S p-value < 0.05
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5.4.2 MULTIVARIABLE ANALYSIS

Those factors with a p-value less than 0.2 from univariable analysis were first-
time mother, multiple pregnancy, 5-minute Apgar score, female infant, mother work at
home, maternity leave, previous breastfeeding experience, mother stay with infants
during hospitalization and exclusive breastfeeding during 24-hr before discharge home.

The variable “first-time mother” associated with “breastfeeding experience” and was not

)

not affect the outcome an |. Five-minute Apgar score was

not statistically signifioa( [ . _mped as<7or27.

included in the model. Those mother , maternity leave were mothers who work

outside, so “maternity leave” wi model. Gender of the infant should

Table 5.7 Factors as o8 with' succe : Multivariable analysis.

\ 95% confidence interval
i0 Lower Upper
Multiple pregnancy 0.02 2.65
Mother work at 1.80 25.55
home
Previous 1.39 18.65
experience of BF
Mother stay with ¢ 0:03* 422 1.17 15.22
s g P} W B INENTINYINT
hospitalization . ¢

onw e | 61N Faaa £ 3 RAANYIAY s

during 24-hr before

discharge

EBM = expressed breast milk; BF = breastfeeding

* p-value < 0.05
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Possible interaction between maternal stay and type of milk received in the last
24 hours was suspected. Interaction term of maternal stay and type of milk was put in
the model but does not show significant difference and was removed from the final

model.

5.4.3 WORST CASE SCENARIO ANALYSIS

There were 14 mothers loss to follow,up. For best case scenario analysis (all 14
mothers were success), the rate of 4-monthexélusive or predominant breastfeeding
would be 43.2% which was too good to be true.

Worst case scenario means all the mothers who'loss to follow up were count as
non-successful 4-month exelusive:or préldominant breastfeeding. The rate of 4-month
exclusive or predominant breastfeedi_,ng V\)Qujd be 27.3% (95% Cl 19.1, 37.4). Univariate
analysis of suspected prometing fag‘tofs onéch;cessfuI 4-month exclusive or predominant
breastfeeding was dones Fagtors tha’t‘ sigffi{icﬁantly associated with successful 4-month
exclusive or predominant breastféédﬁhg at ,a~¥a|ue of < 0.05 are first-time mother, female
infant, previous breastfeeding,‘-:. e;;;erienc'f;;:r;_r]?ther stay in hospital during infant

hospitalization and exclusive b_r@qstféeding (_ﬁrj_n'g_ﬁhe last 24 hours before discharge.

Multiple Iog__ié‘g@o regression analysis was dorj"é,_ﬂ__ to adjust for previous

breastfeeding experié%b_e, mother stay in hospital during in;a'ht hospitalization, exclusive
breastfeeding during the last 24 hours before discharge, multiple pregnancy and mother
work at home...Significant: promating. factors , of . successful._4-month exclusive or
predominant breastféeding were mother work at home (adjusted OR 5.16; 95% CI 1.54,
17.21), previous breastfeeding expérience (adjusted OR 4.22; 98% CI| 1.31, 13.63),
maternal stay with infants during hospitalization (adjusted OR 3.603 95% CI 1.10, 11.73)
and exclusive breastfeeding in the last 24 hours before discharged home (adjusted OR

3.74;95% CI 1.03, 13.51). (Table 5.9)



Table 5.8 Worst case scenario: Univariable analysis of factors associated with

successful breastfeeding.
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4-month exclusive or

predominant breastfeeding

Non-successful Successful p- Relative risk

(n=64) (n=24) value (95% Cl)

Demographic data

Maternal age* (y) 27. _ 7.01 0.12

First-time mother' 0.003°

No

Yes 0.34 (0.16, 0.74)
Gestational ageI (wk 0.47
Multiple pregnancyT 0.10

No

Yes 0.23 (0.03, 1.56)
Mode of delivery’ 0.46

Vaginal route

Cesarean section

-

0.77 (0.39, 1.53)

Place of delivery’ “° 027

Inborn

Outborn
e § U8 BN THTNNS,

340.52¢ 295.77

Infant@vdW] ANNIUNRIINYIAY

Male 36 (83.7%) 7 (16.3%)

Female 28 (62.2%) 17 (37.8%) 2.32 (1.07, 5.04)
1-minute Apgar’ 8 (3) 7.5 (4) 0.83

5-minute Apgar’ 9(2) 8 (3) 0.05
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Table 5.8 Worst case scenario: Univariable analysis of factors associated with

successful breastfeeding (continued).

4-month exclusive or

predominant breastfeeding - Relative risk
Non-successful Successful value (95% Cl)
(n=64) (n=24)

Socioeconomic

variables

Maternal education’
Primary school

Secondary/ 1.30 (0.55, 3.07)

Vocational school

Bachelor up 0.70 (0.16, 3.07)
Single mother' > 0.05

No

Yes 0.91 (0.16, 5.15)
Mother work' 0.05

Outside

At home 2.00 (0.98, 4.08)
Maternity leave' m 0.06

No % (34.6%

ﬂum‘u&(mmﬁm
Pregnanoy 010

AR AN IR 11%’13’&%] tNE

Multiple 13 (92.9%) (7.1%) 0.23 (0.03, 1.56)

Paternal age* (y) 30.84 +8.45 32.25 + 8.56 0.49
(n=85)
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Table 5.8 Worst case scenario: Univariable analysis of factors associated with

successful breastfeeding (continued).

4-month exclusive or

predominant breastfeeding

Non-successful Successful p- Relative risk

(n=50) value (95% CI)

Paternal education’ 0.54

(n=84)
Primary school

Secondary/ 0.80 (0.39, 1.66)

Vocational school
Bachelor up 0.41 (0.06, 2.75)
Father work' (n=81) 0.72
Outside
At home 0- ‘ 0.68 (0.19, 2.46)
Supporting persons at 7_ __:_ > 0.05

home' l

L —

No -
Yes m 62 (72.1%) 24 (27. 9%)m

Breastfeeding
ﬂum ‘VIEJ‘VI?W eI
Information of BF 0.7900
dur.ngaeammmm URNINYTA Y
22 (71.0%) 9 (29.0%)

Yes 42 (73.7%) 15 (26.3%) 0.91 (0.45, 1.83)
Previous experience of 0.03°
BF'

No 41 (82.0%) 9 (18.0%)

Yes 23 (60.5%) 15 (39.5%) 2.19 (1.08, 4.46)
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Table 5.8 Worst case scenario: Univariable analysis of factors associated with

successful breastfeeding (continued).

4-month exclusive or

predominant breastfeeding

Non-successful Successful p- Relative risk

(n=50) value (95% CI)

BF problem' (n=76) 0.13
No
Yes 0.37 (0.09, 1.41)
Mother stayJr 0.02°
No
Yes 2.29 (1.10, 4.81)
Milk in hospital’ 0.75

EBM/BF/ formula

EBM/BF 1.15(0.47, 2.83)

Milk in 24-hr before 0.004§

dischargeT

EBM/BF/ formula

m 26 (59.1%) 18 (40.9)m

EBM/BF

e W NN INENNG,

3.00 (1.32, 6.85)

(n85)

" Data were presented as frequency (percentage).
* Data were presented as median (interquartile range).

s p-value < 0.05



Table 5.9 Worst case scenario: Multivariable analysis of factors associated with

successful breastfeeding.

p-value Adjusted 95% confidence interval
Odds ratio Lower Upper

Multiple pregnancy 0.16 0.19 0.02 1.92
Mother work at 0.01* 5.16 1.54 17.21
home
Previous 1.31 13.63
experience of BF
Mother stay with 1.10 11.73
infants during
hospitalization
Only EBM/BF 1.03 13.51

during 24-hr before

discharge

EBM = expressed breast milk; BF = br

* p-value < 0.05 _ ﬁ;_ _é

7

AU INENTNEINS
ARIANTAUNIINGIAE



CHAPTER VI
SUMMARY, DISCUSSION, RECOMMENDATIONS

6.1 SUMMARY OF THE STUDY

Commonly used terms: “Exclusive breastfeeding” means the infant receive only
breast milk (including expressed milk) regardless of feeding method; the infant may also
receive human milk fortifier or premature +formula as a fortifier. “Predominant
breastfeeding” means the.infant receive‘ breast milk-and water regardless of feeding
method. “Partial breastfeeding” meansi'the infant. receive breast milk regardless of
feeding method togetherwith anyihing elﬁe (supplementary food, formula).

The primary objectiveof ihis studyL_was to determine rate of 4-month exclusive or
predominant breastfeeding in mother‘lsfof b;réterm infants born at less than or equal to 34
weeks gestation and birthrweight of less tlt‘:';faﬁ: or equal to 2,000 grams. The secondary
objectives were to determine rate «of 4-m!c;}ath;partial breastfeeding, feeding patterns
during hospitalization, feeding pétterns é;‘ter discharged from the hospital and

. aest il

promoting factors of successful-4-month exclusive or predominant breastfeeding in

these mothers. The study-Was conducted at the Department of Pediatrics, Faculty of

Medicine Siriraj Hosbi_fa| between March 2009 and Februa'ry;'2010.

To complete a 4_—month follow up in February 2010, we recruited mothers who
delivered between 1 Mérch and 31 October,2009, there Were 107 eligible mothers and
120 infants. Ninety mothers and 103-infants were'recruitedin/the study. The reasons for
not participating“in the study were 1.maternal systemic lupus erythematosus, 1 infant
with complete cleftyllip” and Cleft palate,” I maternal’ language=parrier, 1 refuse to
participate, 3 missed by the investigator and 10 deaths during hospitalization.
Approximately 16% of the mothers loss to follow up. Demographic data of the mothers
and spouses who loss to follow up were comparable to those who complete follow up
except for age of both parents. Mothers who loss to follow up were younger than those
who complete the follow up study. However, data of mothers who loss to follow up were
not included in the analysis. Two infants died at home before 4 months of age and were

not included in the analysis. Finally, data of 74 mothers and 83 infants were analyzed.
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Rate of 4-month exclusive or predominant breastfeeding in mothers of preterm
infants at Siriraj Hospital was 32.4% (95% confidence interval 22.9, 43.7). Rate of 4-
month partial breastfeeding in mothers of preterm infants at Siriraj Hospital was 29.7%
(95% confidence interval 20.5, 40.9).

During hospitalization, all mothers expressed breast milk and fed their infants
either exclusive (17.1%) or combined with formula (82.9%). Median (IQR) post-natal age
at first enteral feeding was 3 (5) days, while median (IQR) postpartum days at first
breast milk expression was 5 (4) days. Type of milk for the first feeding was expressed
breast milk in 46.4% (33/71.infants). Percentade. of infants who received expressed
breast milk for first feed wererapproximately 7%, 21%and 30% for those receiving their
first feed within 1, 3 and 5 days Qidife, respectively.

At home, most .mothers (62.2%) continued . either exclusive or partial
breastfeeding until 4 months postnatally. Three mothers did not start any breastfeeding
at home. Mean duration of angy breaétfe;ding in 25 mothers who stop breastfeeding
before 4 months was 2.71 +,0.88 mon:_hs: Qf 24 mothers who succeed 4-month
exclusive or predominant breastfegging, 6:5'J%19-thers gave some water to their infants.

Only 2 mothers started supplemental food before 4 months.

By using univariable analysisas appﬁgf@ﬂ?te, factors significantly associated with

successful 4-month eXclusive_or predominant b_reastfeed_ihg at p-value less than 0.05

were mother work at -home, maternity leave, previous eiperience of breastfeeding,
mother stay during infant hospitalization and breastfeeding during the last 24 hours
before discharge.

Factors gassociated = with successful  4-month “exclusive or predominant
breastfeeding.atp-valug, less than-0.2 and have-clinical relevantwere chosen to fit in the
model of multiple’ logistic regression analysis. These factorswere ‘mother work at home,
multiple pregnancy (twins/triplets), previous experience of breastfeeding, mother stay
during infant hospitalization and breastfeeding during the last 24 hours before
discharge. Promoting factors (adjusted odds ratio; 95% confidence interval) of
successful 4-month exclusive or predominant breastfeeding were mother work at home

(6.77; 1.80, 25.55), previous experience of breastfeeding (5.09; 1.39, 18.65), exclusive
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breastfeeding during the last 24 hours before discharge (4.70; 1.17, 18.89) and mother
stay during infant hospitalization (4.22; 1.17, 15.22).

6.2 DISCUSSION

The benefits of breast milk for preterm infants are very promising as evidenced
by several studies.[1-7] Breastfeeding in preterm infants has been documented as
possible and has been encouraged, no matter how small is the infant.[8-12] Sirira;
hospital is one of the Baby-Friendly Hospitals since. 1993 and have been followed the
ten steps to successful breastfeeding. Rate of 4-month exclusive breastfeeding in term
infants born at this hospital is 36%Compared to that reported by Thai Ministry of Public
Health in 2005, which is20.4%.[43; 14] ‘l

We recruited mothers of preterm in*falnts Py using criteria of both gestational age
and birth weight to prevent contamiﬁatiofl‘f ff_om Intrauterine growth restriction infants,
whom might be differentdrom the séme sizé,_ir;wmature infants. Approximately 16% of the
mothers recruited loss to fallow up Demograghm data of the mothers who complete and
loss to follow up were compar_,@blﬂé_.d We ar:afy;e only those who complete follow up

study. The disadvantages of th_is__ap.proach E the loss of efficiency due to discarding

the incomplete observations and may cause some biases j'h estimation. However, worst

case scenario analyéis_ revealed similar result trends. ot

Rate of successiul 4-month exclusive or predominant breastfeeding in our study
is 32.4%, which.is comparable.to term.infants born.at the same. hospital.[13] For high-
risk infants, we use“family-centered=care, which 'mimic some parts of the ten steps to
successful breastfeeding. Preterm infant is the lafgest part of high=risk infants in our
hospital."We ‘educate the Imothers about benefits af breast.milk €specially for preterm
infants and encourage them to express their milk. This follows step 3: “Inform all
pregnant women about the benefits and management of breastfeeding”. We provide a
room designated for breast milk expression and prepare everything necessary for
breast milk collection. Neonatal nurses and lactation specialist nurses give full lactation
support when the mother-infant dyads are ready for feeding at breast. This implies step

5: “Show mothers how to breastfeed and how to maintain lactation, even if they are
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separated from their infants”. The other important step is step 7: “Practice rooming-in
allow mothers and infants to remain together 24 hours a day”. We provide a room for
mother to stay and allow 24-hour access to the neonatal unit. When the infants are not
ready for breastfeeding, the mother is taught to feed their baby by orogastric tube
feeding. Implementation of practices to support breastfeeding usually improves rate of
breastfeeding.[15-17]

Breastfeeding rate in preterm infants at our hospital is comparable to studies
from the same level of university hospital in other parts of the world. Our rate of 4-month
exclusive or predominant breastfeeding of 52.4% _is better than 17.7% in Benevenuto’s
study. They recruited a wider range of preterm-infants between 26 and 36 weeks
gestation and found that thesprevalence of exclusive breastfeeding at the end of the
third month was 33.6% amd fell to 17.7% by the fourth month. They also use WHO
criteria of exclusive breastféeding, which means receiving breast milk directly from the
breast or expressed.[11] Our rate of any t;reastfeeding until 4 months is approximately
62%, which is comparable to 62% “and 202% in studies from Sweden and Brazil,
respectively.[9, 11] The reasons to ;fop brééﬂsﬂtféeding or start formula before 4 months
in our study are inadequate milkiin62:5% and-"rr;le'j.ther go back to work in 37.5%.

Feeding pattern during hpspitalizatio‘r]'—-in_preterm infants usually start with nil per
os (NPO), followed by orogastric_tube feeding and cup or.spoon feeding, and finally
feeding at breast. AS-demonstrated in our study, 93%-of first enteral feeding is by
orogastric tube and nofie of them started at breast. Median onset of first enteral feeding
is 3 (IQR 5) days; whilegonset,ofifitstioreast milksexpressionds, 5(IQR 4) days. We do talk
about benefits ©of breast milk especially for preterm infants during our counseling
conversation=about-the infants’illness..Less than half.of the infants receive expressed
breast milk for theirfirst feed. In fullterm infants, the’'mean‘yield ‘of‘colostrum for the first
24 hours after birth was 37.1 (range 7-122.5) grams and this increased to 408 (range
98.3-775) grams per day on day 3 post-partum.[18] Moreover, the mean concentrations
of IgA, lysozyme, lactoferrin and the absolute counts of total cells, macrophages,
lymphocytes and neutrophils of preterm colostrum were significantly higher than in full
term colostrum. 1gG and IgM were found to be similar in both groups.[19] Hence,

colostrum is the ultimate goal for first feed. To get more mothers to start express
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colostrum on the first day, we have to counseling earlier, encourage and support them
with these information. Mothers of preterm infants are more concern about their infants
health than mothers of full-term infants. It should be possible to get colostrum from these
mothers within 24 hours of life.

All preterm infants studied receive breast milk during hospitalization. Sixteen
percents of the mothers succeed exclusive breastfeeding throughout hospitalization.
Type of milk received throughout hospitalization does not associate with successful 4-
month exclusive or predominant breastfeeding. It may be difficult for the mothers to
exclusively breastfeed their-infants throughouihospitalization. Preterm infants have a
much longer length of stay-than healthy full-term-infants, 68% of the infants in this study
stay in hospital over a month«Furthermore, separation of the mother-infant dyads due to
neonatal iliness is related te'matepnal stre“gss and it may affect milk supply.[20, 21] This is
hypothesized that breast milk defigiency in"mothers of very low birth weight infants is
mediated in part by stress—inducedfsugprqssion of prolactin secretion through an
adrenergic mechanism.[22] Also due 'to o&r istr_ict definition of exclusive breastfeeding
that the infant must receive only pt_east nl:jiﬂ%_qs-ince pbirth, if the mothers start express
breast milk later than the first feed, they will béﬁé@junted as receiving combined milk.

However, length of hospital-stay in ou;slydy does not associate with successful

4-month exclusive :o(rJQredominant breastfeeding. We ;valso can not demonstrate

association between —maternal and infant demograpﬁ:i‘c data and successful
breastfeeding. This is”the same as some other studies which demonstrate that
gestational ageyibinth weight, and meonataledisorders| orylengthrof hospital stay do not
show significantgassociations with breastfeeding duration.[9, 117 Although, earlier study
reveals.that elder maternalsage, white race and, ipfant of higher 5-minute Apgar score
are important” predictors’ of breast milk‘feeding in hospital:{23] We "speculated that the
illness and so length of stay of a preterm infant does not necessarily impair the mother’s
ability to breastfeed. It is more important that attitudes and nursing practices of health
care personnel in the neonatal units support these mothers to maintain their lactation.
Banked human milk may be the other choice to increase breastfeeding rate in hospital.
In Benevenuto’s study, using both own mother milk and banked human milk, exclusive

breastfeeding during hospitalization is as high as 31%.[11] Maternal stay in hospital
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does affect type of milk received throughout hospitalization. All mothers who succeed
exclusive breastfeeding throughout infants’ hospitalization stay in hospital.

Feeding at breast, in preterm infants, is possible when they are clinically stable
and physiologically mature enough. Co-ordination between sucking, swallowing and
breathing occurs around 32-34 weeks gestation. Feeding pattern of preterm infants in
this study starts from orogastric tube feeding in 93%. Not until the infants are clinically
stable enough, cup-feeding is tried. If the infants do not show any difficulty from cup-
feeding and their corrected age is at least 32-34 weeks, feeding at breast will be started
with full support from the nurses. Blaymore ' Bier, et.al. demonstrates that breastfeeding
is possible even in extremely-low birth’ weight infants.[10] Breastfeeding is a more
physiological feeding methaod«than bottle feeding for preterm infants.[24]

Rate of exclusive breastfeeding tHLroughout hospitalization is 16% and increases
to 53% in the last 24-hour loefare ©oing home. Type of milk received in the last 24 hours
before going home “does assoc;.iafe vﬂth the  successful 4-month exclusive or
predominant breastfeeding. Those mothefrsiw_ho exclusively breastfeed their infants
during the last 24 hours are 5 time‘s.lmore Iié'(ély-to succeed than those who do not. This
is another critical period for successful breéé.t;iefieding in preterm infants. The mothers
will be fully supported by the nurses until the%ﬁ‘_ee_;,l_confidence of effective breastfeeding.

Other important_promoting factors of successful bréastfeeding demonstrated in

our study are maternal stay in hospital with the infants;during hospitalization and
previous experience of breastfeeding. Maternal stady with the infants during
hospitalization /mayamimic rooming+ini whichrisndemonstrated torimprove breastfeeding
practices of the mothers.[25-27] Hospital admission of preterm infants usually start in the
neonatalintensive care unit(NICU), The NICU settings-are great batriers, for the mothers
to practice their roles as mothers'and to'develop bonding=At our hospital, we provide
rooms for the mothers who are willing to stay. Maternal stay in this study means mother
spends more than 70% of the time in the hospital. Most of them stay during the weekday
and go home for the weekend. This room is in the neonatal unit area and the mother is
allowed to stay at the infants’ bed-side as much as they want. The mother will also learn
from the nurses how to take care of these small infants. As their infants are getting more

clinically stable, they are taught and allowed to do some nursing job under close
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supervision of the nurses, for example, feeding via orogastric tube, changing diapers
and taking a bath. The mother will get self-confidence and feel more comfortable after
going home. They can take their roles as mothers of their infants, not only visiting them.
Rooming-in also helps the mothers to develop good mother-infant relationship and
bonding.[28, 29] None of the mothers recruited in this study abandon their infants in
hospital. This is shown in a retrospective study that the rate of newborn abandonment in
hospital reduced from 1.8 to 0.1 per 1000 live births two years after rooming-in
started.[30] At least a comfortable room for breast milk expression is very helpful. Those
mothers who did not stay in-hospital but regularly come to visit their infants are able to
express their milk and keeprin-a refrigerator.

Mothers with previous™ breastfeeding experience are 5 times more likely to
succeed than those without'experience. E{enevenuto, et al. also raised the importance of
previous experience of lpreastieeding, though it is no longer significant after a
multivariable analysis.[11] The only‘fac?tor Eﬁuqd in Benevenuto’s study to affect duration
of breastfeeding is the use of a pacifier. W;*dp not include a pacifier use because of the
uncommon use in our country. _‘ J,_

Flacking’s study, from /& university’l--'h“qépital in Sweden, reveals that lower

socioeconomic status, including tower educational level and unemployed, receiving

social welfare and lewzincome, is significantly associate with/earlier weaning. However,

after adjusted by multivariate analysis, only social welfare hiié significant association.[9]
Our subjects are mainly from lower educational level, only 16% had finished university.
We can not demonstrate |differenceyof ieducational develnbetween groups of successful
and non-successful breastfeeding. We speculate that educational level may not directly
affect breastfeeding, since, knowledge about«breastfeeding~can, be jtaught outside
school, starting at the antenatal care unit. Though, we"do 'not find significant difference
between mothers who got knowledge about breastfeeding during antenatal care and
who do not. We can not evaluate the knowledge they receive from different antenatal
care units. Approximately half of the mothers recruited attend antenatal care at other
hospitals or at the local primary health care unit. After delivery, the value information
about benefits of breast milk for preterm infants can be emphasized by doctors and

nurses. We speculate that educational level might have indirect effect on the mothers’
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job. For lower income family, both parents may have to work to get adequate income for
the family since there is no good system of social welfare in Thailand. Many mothers
decided to work and so do 38% of the mothers who do not success 4 months exclusive
breastfeeding in this study. Mother work at home associates with successful
breastfeeding but not significant after controlled for other factors in multivariate analysis.
At least, approximately half of these mothers are able to continue partial breastfeeding
for 4 months. Knowledge and skills of breast milk expression and collection for working
women is also very important and should be emphasized before discharge from the
hospital.

Maternity leave is pessiblein 44.6% of the-mothers studied with a mean duration
of 2.52 + 0.78 months. Matesnity.deave associates with lower success in breastfeeding.
We speculate that this was due © thosél mothers who have maternity leave are those
mothers who work outsidesSoma mothers have to go back for work before their infants
are discharged from the hospital. ‘Hehce:t‘hlg variable is not included in multivariable
analysis. There was a survey on mothers 1\‘?/x‘/.hio were on or planning to go on maternity
leave in the next 6 months or Withirj.:§ montﬁ‘%‘_?;‘ return from maternity leave in England.
Interestingly, approximately 75% of mothé:;r_sf* recruited were able to maintain

breastfeeding for at least 6 months after fgétwﬁing to work, but almost 90% of the

respondents request f9r more breastfeeding support. This_ri‘nclude access to facilities to

express and to store breast milk, to enable them to work-flexible hours and to take rest

breaks during working Hours.[31]

6.3 CONCLUSION

Rate of 4-monthiexclusiver ot predominant breastfeeding inimothers of preterm
infants in this study is 32.4% which is comparable to mothers of full-term infants. We
want to emphasize that exclusive breastfeeding is possible even in preterm infants as
demonstrated in our study and others. The hospital should provide supporting
environment for breastfeeding. A place for the mothers to stay during infant long

hospitalization together with warm and encouraging attitude of health care personnel
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seems to be the most important factors associated with successful 4-month exclusive or

predominant breastfeeding.
6.4 IMPLICATIONS

Since breastfeeding behavior of the mother during infant hospitalization is very
important factor promoting successful 4-month exclusive breastfeeding in our study. The
hospital may start a real rooming=in practice; for at least 24 hours before discharge
home.

Health care personnel-should prepared-high-risk mothers before delivery about
the benefits of breast milk, espeCially for high risk infants and how to feed them. The well

prepared mothers should tpy/to express bteast milk earlier.
6.5 LIMITATIONS OF THE STUDY 1 ,
: 4

i

Follow up rate in this siudy s 84.4%. Better follow up rate requires better way of
¢ ") |I'
‘ vl
communication. >

#2720
Due to the time limitation, Aumber Qﬁupject is less than what is planned. We

J i

demonstrate some important promoting factors for suceessful breastfeeding, however

the study is ongoingj With planned sample size, we should be able to demonstrate

better association between suspected factors and successful breastfeeding.
6.6 SUGGESTIONS FOR FURTHER STUDIES

Data on shost-term”outComes of breast milk for/hospitalized! preterm infants are
conclusive. Some concerns about exclusive breastfeeding in the preterm infants exist.
Iron deficiency anemia is one of the concerns and this is our next research question.

Long-term outcomes of interest are growth and neurodevelopmental outcomes.

New program to promote exclusive breastfeeding started during infants
hospitalization is needed to further increase the rate of exclusive breastfeeding in high-
risk infants. For example, a regular meeting with supporting group should be

encouraging for the current mothers.
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