'.) Check for updates

Received: 27 June 2022 | Revised: 31 March 2023 Accepted: 2 May 2023

DOI: 10.1111/apa.16811

ORIGINAL ARTICLE

ACTA PADIATRICA
WILEY

Prospective longitudinal comparative study showed that
breastfeeding outcomes were comparable in preterm twins and

singleton infants

Bente Silnes Tandberg!?
Renée Flacking®

1Department of Paediatric and Adolescent
Medicine, Drammen Hospital, Vestre
Viken Hospital Trust, Drammen, Norway

2| ovisenberg Diaconal University College,
Oslo, Norway

3Department of Neonatology, Haukeland
University Hospital, Norway

“Department of Neonatology, Oslo
University Hospital, Norway

>Department of Nursing Science,
University of Turku, Finland

%School of Health and Welfare, Dalarna
University, Sweden

Correspondence

Bente Silnes Tandberg, Department of
Paediatric and Adolescent Medicine
Drammen Hospital, Vestre Viken HT, Post
box 800, 3004 Drammen, Norway.

Email: btandb@vestreviken.no

Funding information

The Norwegian Extra Foundation for
Health and Rehabilitation, Grant/Award
Number: 2016/FO76768 "Evaluering av
familiebasert omsorg"; The Norwegian
Nurses Organization, Grant/Award
Number: None; Vestre Viken Hospital
Trust

1 | INTRODUCTION

| Hege Grundt® | Atle Moen*® | Hannakaisa Niela-Vilén® |

Abstract

Aim: We compared milk volumes, skin-to-skin contact and breastfeeding by the moth-
ers of very preterm twins and singleton infants born at 28-32 weeks of gestation.
Methods: This Norwegian longitudinal prospective comparative study was carried
out in two neonatal intensive care units: one with single family rooms and one open
bay unit. It comprised 49 singleton infants, 28 twins and their mothers. The mothers'
milk volume and direct breastfeeding were recorded from birth until 4 months' of cor-
rected age. They also answered the breastfeeding self-efficacy scale and skin-to-skin
contact was recorded.

Results: The mothers of preterm twins produced doubled the volume of expressed
milk at day 14, compared to the mothers of singletons (mean 816 +430mL vs.
482 +372mL, p<0.05) and this difference was still sustained at 34 +0weeks/days
(p<0.02). Mothers of twins had their first breastfeeding attempt later than mothers
of singletons (median of 133 h compared to 56 (p <0.002). Preterm twins received less
daily skin-to-skin contact (mean 157 + 66 min each vs. 244 +109) (p<0.001). There
were no differences in receiving mother's own milk, exclusively direct breastfeeding
or perceived breastfeeding self-efficacy.

Conclusion: Breastfeeding was initiated as successfully in preterm twins as singletons

as the mothers' milk production doubled.

KEYWORDS
breast milk, breastfeeding, neonatal intensive care, preterm, twins

of breastfeeding. Despite the benefits of breast milk for preterm

infants,3 studies have reported wide variations in the rates of ini-

Approximately 27% of preterm infants are twins.* Twin pregnan- tiation and duration of breast milk feeding.*® Some studies have
cies pose an increased risk for both mothers and their infants? reported that preterm infants are breast fed for a shorter time
and these can have consequences for the initiation and success than term infants.””? The facilities available in a neonatal intensive

Abbreviations: NICU, neonatal intensive care unit; PMA, postmenstrual age; SSC, skin-to-skin contact.
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care unit (NICU) play a significant role in enabling mothers to be
present throughout their infants' hospital stays.®'° Preterm in-
fants' ability to breastfeed is a maturational process that starts at
birth.1° Ideally, the infant receives colostrum immediately and then
enteral feeding according its tolerance. The infant then receives
their mothers' own milk and/or donor milk by tube and gradually
increases practising direct breastfeeding or bottle-feeding with
their mother's own milk and donor milk and/or formula. Skin-to-
skin contact (SSC) play an important role on initiating and facilitat-
ing direct breastfeeding.!! Adequate and competent support from
nurses is also important.*?

Following a preterm birth, the mother's ability to produce milk
may be hindered by limited milk-producing tissue'® and lack of stim-
ulation by the infant. Early pumping or hand expressing within the
first 6 h of giving birth can help to establish breastfeeding in preterm
infants.}* However, it has been reported that expressing milk for
weeks can be both physically and emotionally challenging for moth-
ers.t Breastfeeding a preterm infant can involve complex physical
and emotional factors and it is logical to expect that breastfeeding
twins are more challenging than singletons.

There are few studies on how hospitalised mothers initiate
breastfeeding with twins and how long they continue for. A large
percentage of twins are born preterm: 7%, 13% and 41%, before
32, 34 and 37 weeks, respectively.'® Breastfeeding rates at term are
lower in twins than singletons.!” It has been suggested that about
half of all mothers who give birth to term twins experience breast-
feeding difficulties, such as failing to achieve sufficient milk supply
or immature breastfeeding behaviour in the infant.'® Multiple births
negatively affect breastfeeding progression in preterm infants.!*?
Similar factors have been associated with the cessation of breast-
feeding in preterm twins: insufficient milk production, stress and
difficulties related to managing twins.?%%!

The aim of this study was to compare SSC practices, mothers'
milk volumes, breastfeeding initiation and duration, exclusive direct
breastfeeding and breastfeeding self-efficacy in mothers of very
preterm twins and singletons.

2 | PATIENTS AND METHODS
2.1 | Design and setting

This prospective, longitudinal cohort study was conducted in
Norway, where hospital care is financed through public health in-
surance and is free of charge for all citizens. No private neonatal
intensive care is available. Parents have extensive publicly financed
social security benefits during pregnancy and when giving birth.
Both parents are generally entitled to take time off with full pay if
their infant is in hospital. We have previously documented the how
often parents are present during hospitalisation.??

Two different NICU units in maternity hospitals in Norway par-
ticipated in this study: one unit with single family rooms near the
capital, Oslo, and an open bay unit on the western Norwegian coast.
Both units provided care from birth until discharge for all infants

Key Notes

o We compared milk volumes and breastfeeding by the
mothers of very preterm twins and singletons born at
28-32weeks of gestation.

e The mothers of preterm twins produced doubled the
volume of expressed milk at day 14, compared to the
mothers of singletons, and this difference was still sus-
tained at 34 + Oweeks/days.

e From the postmenstrual age of 34 weeks, preterm twins
were breastfed to same extent as preterm singleton

infants.

born from 28 weeks of gestation within their hospital referral area.
The parents had unlimited access to their infant at all hours, but they
could only stay overnight in the single family room unit. SSC was
an established practice at both units and was encouraged whenever
parents were present. The two units had agreed on a common feed-
ing protocol, which has previously been published.?® Both units had
access to donor breast milk and had dedicated breastfeeding con-
sultants. The single family room unit had five fully-trained lactation
support providers and the open bay unit had six. Staff in both units
encouraged and guided mothers to provide mothers' own milk from
day 1. They were advised to express by hand six to eight times per
day in the first few days after birth and then double pump using
an electric breast pump at least eight times per day, including once
during the night. The same brand of electric breast pump, Medela
(6340 Baar, Switzerland), was used in both NICUs. During the time
of the study there were no early discharge programmes or homecare
in either of the units.

The study protocol was approved by the Norwegian Regional
Committee for Medical Research Ethics and registered in ClinicalTr
ials.gov (NCT 02452580).

2.2 | Participants

The parents were consecutively recruited by two of the authors (BST
and HG) when their infants were admitted to the NICUs from 1 May
2014 to the 31 July 2016. The parents received the same verbal and
written information and were included if both of them gave writ-
ten consent by the second day of life. The parents of very preterm
infants born at a gestational age of 28 +0 to 32+ 0weeks/days were
included. Gestational age was based on ultrasound assessments at
17-18 weeks of pregnancy or the last menstrual period if an ultra-
sound assessment was not performed. We excluded infants with
congenital malformations, as well as infants who experienced major
complications, such as intraventricular haemorrhage grade Ill/ IV or
necrotising enterocolitis. Infants with a birth weight of <800 g were
also excluded. Infants were excluded if their parents had a major
mental illness or who did not understand Norwegian language or the
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mothers had used illicit drugs or were on drug-assisted rehabilitation
during pregnancy. We also excluded infants who were in the custody

of Child Protection Services from birth.

2.3 | Data collection

Demographic variables and data on vital measures and data on mor-
bidity were collected on the infants during hospitalisation. In addi-
tion we collected data on the age and education of both parents.
Both parents recorded the time they spentin SSC on their bare chest
daily in a diary from birth until their infants was a postmenstrual age
of 34weeks. Twins had separate diaries.

Mothers reported the first time they expressed milk postpartum.
They also reported the total volume of milk expressed, and or di-
rectly breastfed during a 24-h period, at days seven and 14 of life,
and at a postmenstrual age of 34+0weeksdays/weeks. Directly
breastfed volumes were measured using a weight test and 1 g of
infant weight gain was considered to be equivalent to 1 mL of milk.
Data on exclusive and partial breastfeeding was retrieved from the
infants' medical charts at birth and at discharge. They were reported
by the mothers at term and 4 months of corrected age using the
World Health Organization definition.?* The distinction was made
between breastfeeding directly and providing mothers' own milk
by cup, spoon and or bottle. The direct breastfeeding was retrieved
from the infants' medical chart during hospitalisation and was re-
ported by the mothers at term and 4 months of corrected age. This
was categorised as exclusively direct breastfed, partly direct breast-
fed and the third category, not breastfed.

Breastfeeding self-efficacy commonly refers to a mother's per-
ceived expectation of their own capacity to cope with breastfeeding.
In this study it was measured using the breastfeeding self-efficacy
scale, short form.?® This instrument consists of 14 Likert scale items
and can be used to identify breastfeeding mothers who risk stopping
breastfeeding early. The total score can range from (14-70), with
higher scores indicating higher self-efficacy. The Scale has also been
found to be reliable and valid for the mothers of preterm and sick
infants.?® Mothers who exclusively or partly breastfed at discharge
answered the Norwegian version?’ of the Scale. After discharge, all
infants had scheduled follow-up visits at term and at 4 months of
corrected age.

2.4 | Data analysis

The main exposure was being a twin and the outcomes were de-
mographic variables. These were the mother's milk volumes, the
extent to which infants received their mother's milk, the rate of
direct breastfeeding and the self-efficacy scale score. Descriptive
statistics are given as means with standard deviations (SD), medi-
ans with quartiles (q1-g3) or frequencies (%) according to the type
and distribution of data. Bivariate analyses, two-sample t-tests and
Pearson's chi-square tests were used to compare groups. The data
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were analysed using SPSS version 28 (IBM Inc). A p value <0.05 was

considered statistically significant.

3 | RESULTS

There were 120 very preterm neonates admitted during the study
period: 51 to the single family room unit and 69 to the open bay unit.
Of these, 33 were not eligible, 8 parents did not want to take part
and 2 withdrew. This left 77 neonates born to 132 parents in the
study. They included 28 twins, 10 in the single family room unit and
18 in the open bay unit. The twins were compared to 49 singleton
infants: 25 in the single family room unit and 24 in the open bay unit.
All infants were cared for by their respective NICU from birth until
discharge and morbidity was low in both the twins and singletons.
In addition, the parents were comparable, with no significant differ-
ences in demographic variables (Table 1).

The twins received significantly less SSC, with a mean of
157 + 66 min each from their mother, compared to 244 + 109 for the
singletons (p<0.001). There was no significant difference between
the SCC that the fathers provided twins and singletons during hos-
pitalisation (Table 2).

By day 14, mothers of twins had nearly twice as much of ex-
pressed milk compared to the mothers of singletons; a mean of
816+430mL compared to 482 +372mL (p<0.05).

The difference in volumes was sustained by 34 +0weeks/days
of gestation, with 792+394mL and 510+327mL, respectively
(p<0.02) (Table 3). Mothers of preterm twins preformed the first
breastfeeding attempt significantly later than in singletons. Their
first attempt occurred at a median of 133h, range 12-312, com-
pared to a median of 56h, range 3-600, (p<0.002) for mothers of
the singletons. In spite of delayed first time attempt, the mothers of
preterm twins initiated breastfeeding successfully.

There were no significant differences between twins and single-
tons when it came receiving their mothers' own milk or exclusive
direct breastfeeding. At a postmenstrual age of 34weeks 92% of
the twins received their mother's own milk by any feeding method
(tube, breast, cup or bottle), either exclusively (71%) or partly (21%)
and 47% of the mothers of twins were able to breastfeed directly in
some extent at the mothers' breast. The same percentage were re-
ported regarding mothers of singletons, (92%) received their moth-
er's own milk, either exclusively (73%) or partly (19%) (p=0.95), and
48% of them were able to perform some direct breastfeeding.

When they were discharged at a mean age of 36+ 5 post menstrual
age, the percentage of twins still receiving their mothers own milk by
any feeding method, were 71% exclusively and 14% partly, and 75% of
them did some of the breastfeeding directly from the mothers' breast.
The corresponding percentages for the singletons, discharged at a
mean age 36+0 post menstrual age, were 73% receiving their moth-
ers' own milk by any feeding method exclusively and 13% partly. The
percentage of direct breastfeeding in singleton at discharge was 81%
(p=0.976). Nor were there differences in receiving mothers' own milk
or in direct breastfeeding by breast at term or 4 months of corrected
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TABLE 1 Characteristics of the families and infants.

Characteristics

Infants, N=77, (%)
Gender, male number (%)
Gestational age at birth; weeks®®* Mean (SD)
Caesarean section number (%)
Weight at birth; grams mean (SD)
Days to regain birth weight mean (SD)
PMA at regain birth weight mean (SD)
Mechanical ventilation; days of treatment mean (SD)
Continuous positive airway pressure; days median (min-max)
Phototherapy; hours of treatment median (min-max)
PMA at discharge, days median (min-max)
Length of stay; days mean (SD)
Weight at discharge; grams mean (SD)
Weight at term mean (SD)
Weight at 4 months' corrected age mean (SD)
Mothers (N=66) Fathers (N=65)
Age; years mean (SD) mother
Father
Education level Number (%) mother
Elementary
High school
College/University
Father
Elementary
High school
College/University

Note: All non-significant. One singleton mother and two singelton fathers missing in the categorisation.

TABLE 2 Daily registrations of skin-to-skin contact (SSC) from birth to 34 weeks postmenstrual age.

First SSC (hours) after birth (any of the parents), hour, median (min-max)
Total hours of SSC by mother during hospitalisation mean (SD)

Total hours of SSC by father during hospitalisation mean (SD)

Minutes of SCC per day by mother mean (SD)

Minutes of SCC per day by father mean (SD)

Singleton Twins

49 (64%) 28 (36%)

24 (49%) 19 (68%)

302 303

29 (59%) 16 (57%)

1416 (316) 1412 (230)

9(3) 10(3)

221 (8) 224.(7)

0.1(0.4) 0.4 (0.8)

5(5,8) 4(4,7)

20 (18, 33) 21(15,39)

252 (7) 257 (17)

40 (11) 44 (21)

2293 (282) 2327 (328)

3300 (521) 3376 (387)

6588 (1038) 6820 (459)

32(7) 31(6)

35(9) 34(8)

2 (4%) 4 (14%)

17 (35%) 5(18%)

29 (60%) 20 (71%)

2 (4%) 2(7%)

23 (49%) 9 (32%)

22 (47%) 17 (61%)
Singleton Twins p-value
5(0, 49) 10 (0, 48) 0.117
100 (48) 65 (30) 0.002
42 (30) 37(17) 0.46
244 (109) 157 (66) 0.000
101 (61) 88(32) 0.31

Note: Groups were compared by a two-sample t-test and a Mann-Whitney test.

Abbreviation: SSC, skin-to skin contact.

age comparing twins with singletons. The total score on the self-
efficacy questionnaire did not differ significantly between mothers of
twins and singletons at discharge (Table 4).

4 | DISCUSSION

Our findings showed that mothers of very preterm twins had their
first breast milk expression by pump later and their first attempt of

breastfeeding occurred significantly later compared with singleton.
The very preterm twins also received significantly less SSC from
their mothers. In spite of this, mothers of preterm twins were able
to establish breastfeeding during hospitalisation in the NICU to the
same degree as singletons. Mothers of twins expressed more milk
and maintained sufficient milk supply, thus fulfilling the requirement
for higher volumes. At discharge, a high rate of direct breastfeed-
ing by breast was observed among both singletons and twins. Even
though the proportion of mothers who breastfed was lower at 4
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TABLE 3 Pumping, mothers' own milk

Singleton Twins p-value
volume.

First time pumping, hours after birth, median 9 (2, 60) 24 (16, 36) 0.487
(min-max)

Volume (mL) mothers' own milk, day 7, mean 399 (251) 584 (391) 0.152
(SD)

Volume (mL) mothers' own milk, day 14 482 (372) 816 (430) 0.003

Volume (mL) mothers' own milk, at infant age 510 (327) 792 (394) 0.002
GA 34 +0days

Note: Groups were compared by a two-sample t-test and a Mann-Whitney test.

TABLE 4 Nutrition, practices and breastfeeding categorisation of Mothers Own Milk (MOM) and direct breast feeding from breast from
hospitalisation to 4 months' corrected age.

Singleton Twins p-value

First breastfeeding attempt, hours after birth, median (min-max) 56 (3, 600) 133 (12, 312) 0.002
At 34+0PMA

Categorisation of breastfeeding with MOM, number (N) percent (%)* 0.951

Exclusive 35 (73%) 20 (71%)

Partly 9 (19%) 6 (21%)

None 4 (8%) 2 (7%)

Still feed full or partly by tube, N (%) 46 (96%) 28 (100%) 0.274

Direct breastfeeding by breast, N (%) 23 (48%) 13 (47%) 0.900
At discharge

Categorisation of breastfeeding with MOM, N (%)* 0.976

Exclusive 35 (73%) 20 (71%)

Partly 6 (13%) 4 (14%)

None 7 (15%) 4 (14%)

Direct breastfeeding by breast, N (%) 39 (81%) 21 (75%) 0.519

Mothers' score on breastfeeding self-efficacy, mean (SD) 53(14) 52 (10) 0.889
At Term age

Categorisation of breastfeeding with MOM, N (%)** 0.373

Exclusive 25 (56%) 11 (42%)

Partly 11 (24%) 6 (23%)

None 9 (20%) 9 (35%)

Direct breastfeeding by breast at term, N (%) 33 (73%) 16 (62%) 0.971
At 4 months' corrected age

Categorisation of breastfeeding with MOM, N (%)*** 0.771

Exclusive 7 (15%) 2 (8%)

Partly 17 (37%) 10 (39%)

None 22 (48%) 14 (54%)

Started solid food**** 0.380

Yes 39 (87%) 26 (100%)

No 6 (13%) 2 (8%)

Direct breastfeeding by breast, N (%) 20 (44%) 12 (46%) 0.403

Note: Breastfeeding self-efficacy was measured by the breastfeeding self-efficacy scale-short form (BSES-SF) questionnaire.
Abbreviations: MOM, Mothers Own Milk, PMA, Postmenstrual age.

*One singleton infant missing in the categorisation.; **Four singleton infants and two twin infants missing in the categorisation.; ***Three singleton
infants and two twin infants missing in the categorisation.; ****Four singleton infants missing in the categorisation.

Groups were compared by a two-sample t-test, Mann-Whitney test (continuous variables) and Pearson's Xz and Fisher's tests (categorical variables).
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months of corrected age, the rate of exclusive direct breastfeeding
in twins was similar to that in singletons.

Delayed pumping and breastfeeding attempts in mothers of
preterm twins may be due to several factors related to giving birth
to twins. The birth itself with the following postpartum care of the
mother and stabilising two infants instead of one, could explain this
delay. The focus is on wellbeing of the preterm infants and initiating
breastfeeding may be considered secondary. It could also be argued
that this will be the obvious finding unless both twins are doing the
first attempt at the same time. Otherwise, the second twin will al-
ways contribute with later debut to the twin group and at group level,
twins will be slower to start even if the first twin started at the same
time as singletons did. Unfortunately we cannot provide data with
such detailed information. Further, the significantly shorter duration
of SSC in preterm twins compared to preterm singletons is worth
noting. It is possible that mothers might prefer performing SSC with
one infant at the time to be able to sufficiently bond and interact
with both of the infants. Therefore, the total time of SSC in twin
mothers may be longer even though resulting in less time for each
infant. It should also be noted that units may also have differing prac-
tices concerning the initiation of pumping and breastfeeding. In the
open bay unit there were no possibility to stay overnight, 18 of the
28 participating twins were hospitalised without the possibly. This
aspect may explain some parts of the delayed pumping and shorter
duration of SSC in the preterm twins. However, the main finding in
this study is the positive breastfeeding outcome in preterm twins.
This finding may be partly due to socio-cultural aspects. There is a
general attitude towards supporting breastfeeding in Nordic soci-
eties, and cultural expectations, verbal persuasion and support may
enhance maternal efforts to accomplish breastfeeding.28 Our results
are different from those of others who have found lower breastfeed-
ing rates in preterm twins, within the same cultural context.!* We
have previously documented the prevalence of physical presence
of both parents and the high degree of SSC in the two units, which
may partly explain the positive findings of breastfeeding in twins as
well. Is the positive association of SSC and direct breastfeeding in-
fluencing the infants' ability to breastfeed or to the mothers' ability
to produce mothers own milk, or both? The pathway of potential bi-
ological mechanisms between SSC and breastfeeding is not known.
The father's presence and supportive attitudes may also be highly
important,® especially when breastfeeding twin preterm infants.

The overall strength of this study was the longitudinal design
and detailed data collection regarding mother's own milk and
breastfeeding. To our knowledge this study is the first to report the
time of first pumping, mothers milk volume, mothers breastfeeding
attempt and direct breastfeeding in very preterm twins compared to
preterm singletons. There are very few previous studies conducted
on breastfeeding and preterm twins, and therefore we consider the
results of this study noteworthy, even though the sample of twins
was small. There were also some other limitations to this study.
We did not have specific data on mothers of twins assessments
of and experiences with the process of initiating and establishing
breastfeeding. Mothers' physical and emotional states and how

they experience attunement with their infant have been shown to
be positive facilitators for breastfeeding preterm infants.? In retro-
spect, it could have been beneficial to have more information on the
twin mothers' motivation and expectation regarding breastfeeding
over time. There were no differences in breastfeeding self-efficacy
at discharge between twin and singleton mothers. The mothers
of twins own expectations about coping with breastfeeding were
similar, which supports the assumption that mothers of twins are
also highly motivated to breastfeed. They achieved scores similar
to those of singleton mothers in this study, and, additionally, the
scores were congruent with previous results.?? As high breastfeed-
ing self-efficacy also predicts longer exclusive breastfeeding in
mothers of preterm infants, detecting the self-efficacy score may
help to target breastfeeding support. The BSES-SF questionnaire
and or more expanded information before commencing breastfeed-
ing and or pumping at term and at 4 months, would have been bene-
ficial. Jonsdéttir and colleagues found no differences between late
preterm twins and term singletons until 1 month after discharge,
but a significant difference by 4 months of postnatal age.%® In our
study, at 4 months of corrected age all of the infants had started
solid food, and many were weaned. There may be differences in
breastfeeding patterns between discharge and 4 months of cor-
rected age that were missing in this study. The results may not be
directly applicable for a population of extreme premature infants as
infant morbidity may impact breastfeeding abilities in both mothers
and infants. On the other hand, a larger volume of preterm infants
are born after 28-30 gestational weeks, and therefore our popula-

tion is representative of most preterm births.

5 | CONCLUSION

Our results showed that mothers of twins were as likely to breast-
feed as mothers of singletons. Further, twins were fed as much
breast milk as singletons, and thus there were no differences in the
exclusivity of reviving mothers own milk and direct breastfeeding.
This positive finding may contribute to the information and guidance

about breastfeeding given to mothers and fathers of preterm twins.

FUNDING INFORMATION

This study was supported by research grants from Vestre Viken
Hospital Trust, Haukeland University Hospital, The Norwegian
Nurses Organisation, and Norwegian Extra Foundation for Health
and Rehabilitation, (grant number: 2016/FO76768). The funders

played no role in any aspect of the study or paper.

CONFLICT OF INTEREST STATEMENT
The authors declare no conflicts of interest.

ORCID
Bente Silnes Tandberg "= https://orcid.org/0000-0002-1183-4532
Atle Moen " https://orcid.org/0000-0002-2585-5887

Renée Flacking "= https://orcid.org/0000-0002-4013-1553

85U8017 SUOWILLIOD 8A11E81D) 8|qeot[dde 8Ly Aq peusenob afe sejoie VO ‘88N JO Sa|nJ o} Akeid8Ul|UO /8|1 UO (SUONIPUOD-PUR-SLLIB) IO A | IM ARIq Ul UO//:SdNL) SUORIPUOD PUe SWie | 8U18eS *[£202/2T/TZ] Uo ARigiauluo A ‘munL jo AiseAun Aq TT89T ede/TTTT 0T/I0pwW00 A8 im At jpuljuo//Sdny Wwolj pepeojumoq ‘g ‘€20 ‘/22ZTS9T


https://orcid.org/0000-0002-1183-4532
https://orcid.org/0000-0002-1183-4532
https://orcid.org/0000-0002-2585-5887
https://orcid.org/0000-0002-2585-5887
https://orcid.org/0000-0002-4013-1553
https://orcid.org/0000-0002-4013-1553

TANDBERG ET AL.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

Helenius K, Sjors G, Shah PS, et al. Survival in very preterm infants:
an international comparison of 10 National Neonatal networks.
Pediatrics. 2017;140(6):e20171264.

Cheong-See F, Schuit E, Arroyo-Manzano D, et al. Prospective
risk of stillbirth and neonatal complications in twin pregnan-
cies: systematic review and meta-analysis. BMJ. 2016;354:i4353.
doi:10.1136/bm;j.i4353

Taylor SN. Solely human milk diets for preterm infants. Semin
Perinatol. 2019;43(7):151158. doi:10.1053/j.semperi.2019.06.006
Bonet M, Blondel B, Agostino R, et al. Variations in breastfeeding
rates for very preterm infants between regions and neonatal units
in Europe: results from the MOSAIC cohort. Arch Dis Child Fetal
Neonatal ed. 2011;96(6):450-452. doi:10.1136/adc.2009.179564
Wilson E, Edstedt Bonamy AK, Bonet M, et al. Room for improve-
ment in breast milk feeding after very preterm birth in Europe: re-
sults from the EPICE cohort. Matern Child Nutr. 2018;14(1):e12485.
doi:10.1111/mcn.12485

Grundt H, Tandberg BS, Flacking R, Drageset J, Moen A.
Associations between single-family room care and breastfeed-
ing rates in preterm infants. J Hum Lact. 2021;37(3):593-602.
doi:10.1177/0890334420962709

Michels KA, Ghassabian A, Mumford SL, et al. Breastfeeding and
motor development in term and preterm infants in a longitudinal
US cohort. Am J Clin Nutr. 2017;106(6):1456-1462. doi:10.3945/
ajcn.116.144279

Jonsdottir RB, Jonsdottir H, Orlygsdottir B, Flacking R. A shorter
breastfeeding duration in late preterm infants than term in-
fants during the first year. Acta Paediatr. 2021;110:1209-1217.
doi:10.1111/apa.155%96

Oras P, Blomqvist YT, Nyqvist KH, et al. Breastfeeding patterns
in preterm infants born at 28-33 gestational weeks. J Hum Lact.
2015;31(3):377-385. doi:10.1177/0890334415586406

Mekonnen AG, Yehualashet SS, Bayleyegn AD. The effects of kan-
garoo mother care on the time to breastfeeding initiation among
preterm and LBW infants: a meta-analysis of published studies. Int
Breastfeed J. 2019;14:12. doi:10.1186/s13006-019-0206-0
Widstrom AM, Brimdyr K, Svensson K, Cadwell K, Nissen E. Skin-
to-skin contact the first hour after birth, underlying implications
and clinical practice. Acta Paediatr. 2019;108(7):1192-1204.
doi:10.1111/apa.14754

Flacking R, Tandberg BS, Niela-Vilén H, et al. Positive breastfeeding
experiences and facilitators in mothers of preterm and low birthweight
infants: a meta-ethnographic review. International Breastfeeding
Journal. 2021;16(1):1-17. doi:10.1186/s13006-021-00435-8
Lawrence RA, Lawrence RM. Breastfeeding e-Book: a Guide for the
Medical Professional. Elsevier Health Sciences; 2010.

Maastrup R, Hansen BM, Kronborg H, et al. Factors associated
with exclusive breastfeeding of preterm infants. Results from a
prospective national cohort study. PLoS One. 2014;9(2):e89077.
doi:10.1371/journal.pone.0089077

Bujold M, Feeley N, Axelin A, Cinquino C. Expressing human milk
in the NICU. J Advances in Neonatal Care. 2018;18(1):38-48.
doi:10.1097/ANC.0000000000000455

Conde-Agudelo A, Romero R, Hassan SS, Yeo L. Transvaginal sono-
graphic cervical length for the prediction of spontaneous preterm
birth in twin pregnancies: a systematic review and metaanalysis.
Am J Obstet Gynecol. 2010;203(2):128 e1-128 e12. doi:10.1016/
j.ajog.2010.02.064

Qoki S. Breast-feeding rates and related maternal and infants'
obstetric factors in Japanese twins. Environmental Health

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

ACTA PEDIATRICA RYVIE s

and Preventive Medicine. 2008;13(4):187-197. doi:10.1007/
$12199-008-0028-y

Mikami FCF, Francisco RPV, Rodrigues A, Hernandez WR, Zugaib M,
de LourdesBrizot M. Breastfeedingtwins: factorsrelated toweaning.
J Hum Lact. 2018;34(4):749-759. doi:10.1177/0890334418767382
Porta R, Capdevila E, Botet F, et al. Breastfeeding disparities be-
tween multiples and singletons by NICU discharge. Nutrients.
2019;11(9):2191. d0i:10.3390/nu11092191

Quitadamo PA, Comegna L, Palumbo G, et al. Feeding twins with
human milk and factors associated with its duration: a qualitative
and quantitative study in southern Italy. Nutrients. 2021;13(9):3099.
doi:10.3390/nu13093099

Dong D, Ru X, Huang X, et al. A prospective cohort study on lacta-
tion status and breastfeeding challenges in mothers giving birth to
preterm infants. Int Breastfeeding J. 2022;17(1):1-13. doi:10.1186/
s13006-021-00447-4

Tandberg BS, Flacking R, Markestad T, Grundt H, Moen A. Parent
psychological wellbeing in a single-family room versus an open bay
neonatal intensive care unit. PloS One. 2019;14(11):e0224488.
doi:10.1371/journal.pone.0224488

Tandberg BS, Froslie KF, Markestad T, et al. Single-family room
design in the neonatal intensive care unit did not improve growth.
Acta Paediatr. 2019;108(6):1028-1035. doi:10.1111/apa.14746
The World Health Organization's infant feeding recommendation.
https://apps.who.int/nutrition/topics/infantfeeding_recommenda
tion/en/index.ttml

Dennis CL. The breastfeeding self-efficacy scale: psychometric
assessment of the short form. J Obstet Gynecol Neonatal Nurs.
2003;32(6):734-744. doi:10.1177/0884217503258459

Tuthill EL, McGrath JM, Graber M, et al. Breastfeeding self-
efficacy: a critical review of available instruments. J Hum Lact.
2016;32(1):35-45. doi:10.1177/0890334415599533

Haga SM. Identifying risk factors for postpartum depressive symp-
toms: the importance of social support, self-efficacy, and emotion
regulation. 2012. Series of dissertation, Faculty of Social Science,
University of Oslo. No. 311. ISSN 1504-3991. https://duo.uio.no/
bitstream/handle/10852/18162/3/dravhandling-hage.pdf
Brockway M, Benzies K, Hayden KA. Interventions to improve
breastfeeding self-efficacy and resultant breastfeeding rates: a
systematic review and meta-analysis. J Hum Lact. 2017;33(3):486-
499. doi:10.1177/0890334417707957

Niela-Vilén H, Melender H-L, Axelin A, Loyttyniemi E, Salantera S.
Predictors of breastfeeding initiation and frequency for preterm in-
fantsinthe NICU. J Obstet Gynecol Neonatal Nurs. 2016;45(3):346-
358. doi:10.1016/j.jogn.2016.01.006

Jonsdottir RB, Flacking R, Jonsdottir H. Breastfeeding initiation, du-
ration, and experiences of mothers of late preterm twins: a mixed-
methods study. Int Breastfeeding J. 2022;17(1):1-16. doi:10.1186/
s13006-022-00507-3

How to cite this article: Tandberg BS, Grundt H, Moen A,
Niela-Vilén H, Flacking R. Prospective longitudinal
comparative study showed that breastfeeding outcomes were
comparable in preterm twins and singleton infants. Acta
Paediatr. 2023;112:1689-1695. https://doi.org/10.1111/

apa.16811

85U8017 SUOWILLIOD 8A11E81D) 8|qeot[dde 8Ly Aq peusenob afe sejoie VO ‘88N JO Sa|nJ o} Akeid8Ul|UO /8|1 UO (SUONIPUOD-PUR-SLLIB) IO A | IM ARIq Ul UO//:SdNL) SUORIPUOD PUe SWie | 8U18eS *[£202/2T/TZ] Uo ARigiauluo A ‘munL jo AiseAun Aq TT89T ede/TTTT 0T/I0pwW00 A8 im At jpuljuo//Sdny Wwolj pepeojumoq ‘g ‘€20 ‘/22ZTS9T


https://doi.org//10.1136/bmj.i4353
https://doi.org//10.1053/j.semperi.2019.06.006
https://doi.org//10.1136/adc.2009.179564
https://doi.org//10.1111/mcn.12485
https://doi.org//10.1177/0890334420962709
https://doi.org//10.3945/ajcn.116.144279
https://doi.org//10.3945/ajcn.116.144279
https://doi.org//10.1111/apa.15596
https://doi.org//10.1177/0890334415586406
https://doi.org//10.1186/s13006-019-0206-0
https://doi.org//10.1111/apa.14754
https://doi.org//10.1186/s13006-021-00435-8
https://doi.org//10.1371/journal.pone.0089077
https://doi.org//10.1097/ANC.0000000000000455
https://doi.org//10.1016/j.ajog.2010.02.064
https://doi.org//10.1016/j.ajog.2010.02.064
https://doi.org//10.1007/s12199-008-0028-y
https://doi.org//10.1007/s12199-008-0028-y
https://doi.org//10.1177/0890334418767382
https://doi.org//10.3390/nu11092191
https://doi.org//10.3390/nu13093099
https://doi.org//10.1186/s13006-021-00447-4
https://doi.org//10.1186/s13006-021-00447-4
https://doi.org//10.1371/journal.pone.0224488
https://doi.org//10.1111/apa.14746
https://apps.who.int/nutrition/topics/infantfeeding_recommendation/en/index.ttml
https://apps.who.int/nutrition/topics/infantfeeding_recommendation/en/index.ttml
https://doi.org//10.1177/0884217503258459
https://doi.org//10.1177/0890334415599533
https://duo.uio.no/bitstream/handle/10852/18162/3/dravhandling-hage.pdf
https://duo.uio.no/bitstream/handle/10852/18162/3/dravhandling-hage.pdf
https://doi.org//10.1177/0890334417707957
https://doi.org//10.1016/j.jogn.2016.01.006
https://doi.org//10.1186/s13006-022-00507-3
https://doi.org//10.1186/s13006-022-00507-3
https://doi.org/10.1111/apa.16811
https://doi.org/10.1111/apa.16811

	Prospective longitudinal comparative study showed that breastfeeding outcomes were comparable in preterm twins and singleton infants
	Abstract
	1|INTRODUCTION
	2|PATIENTS AND METHODS
	2.1|Design and setting
	2.2|Participants
	2.3|Data collection
	2.4|Data analysis

	3|RESULTS
	4|DISCUSSION
	5|CONCLUSION
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	REFERENCES


