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Abstract
Background: Researches has been conducted to evaluate effects of the use of cup on breastfeeding rates in term infants. Little empirical
data exists regarding its relevance for preterm infants and moreover the studies present conflicting evidence
Objective: to compare the effects of cup and bottle on breastfeeding rates in preterm infants very low birth weight.

Method: The study was approved by Review Board Ethics Committee and was registered in www.clinicaltrials.gov NCT00703950. A blind,
randomized, clinical trial was performed in 81 preterm infants, birth weight ≤1500 g and 26 to 32 GA. The preterm infants were allocated to
the group using cup or bottle at supplementary feeding. We followed the preterm infants until 6 months age corrected.
Results: We did not observe significant differences in breastfeeding rates at discharge when the preterm infants used cup or bottle feeding
(p=0.75) Likewise, we did not observed differences at one, at three and at six months after discharge (p = 0.62; 1.00 and 0.73 respectively).
Conclusion: There were no significant differences in the prevalence of exclusively breastfeeding in both groups at discharge, at one, at
three and at six months age corrected.
Keywords: Breastfeeding; Bottle feeding; Feeding methods; Clinical trial

Introduction
Cups have been recommended instead of bottles when it
is necessary to supplement the feeding once they would avoid
“nipple confusion” [1-3]. However, clinical practice has shown that
some preterm infants have difficulty to breastfeed after cup use.
This is probably due to the fact that in this method the infant does
not suck, just sips the milk (or swallows it).

Researches have been conducted to evaluate effects of the use
of cup on breastfeeding rates in term infants. Little empirical data
exists regarding its relevance for preterm infants and moreover
the studies present conflicting evidence [3-11].

Then it is relevant to investigate if the cup use really facilitates
the breastfeeding rate at discharge and subsequent months. The
aim of this study is to compare the effects of cup and bottle feeding
on breastfeeding rates in preterm infants very low birth weight
at discharge and when they are one, three and six months age
corrected.
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Material and Methods
The study was approved by the Fernandes Figueiras
Institutional Review Board/Research Ethics Committee and by the
neonatal unit where the research was conducted, and registered
on www.clinicaltrials.gov NCT00703950. Informed consent was
obtained from the parents/guardians of the preterm infants prior
to their participation in the study.

A randomized clinical trial was performed. A total of 81 preterm
infants were admitted to the study (31 boys and 50 girls) from
the neonatal intensive care unit at Fernandes Figueiras Institute,
FIOCRUZ, Rio de Janeiro, Brazil, which is a referral hospital
in preterm delivery. These preterm infants met the following
inclusion criteria: birth weight ≤1500 g, gestational age from 26 to
32 complete weeks. The gestational age was determined by date
of last menstruation or first trimester ultrasound or by the New
Ballard Scale. They did not present congenital anomalies, severe
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asphyxia (as defined by 5-min Agar score <5 or convulsions in the
first 24h) and broncho pulmonary dysplasia. Infants with sepsis
and intra ventricular hemorrhage grade III or IV documented by
ultrasound were excluded.
All the preterm infants were stimulated by the program
proposed by Fucile, Gisel & Lau [12]. The procedures were
performed for 15 min per day until the preterm infants began oral
feeding. The change from gavage to oral feeding started when the
preterm infants reached a gestational age of at least 32 weeks,
became clinically stable and performed the sucking evaluation
using the technique described in previous study [13].
After first evaluation, the preterm infants were allocated to
cup or bottle group at supplementary feeding. Randomization was
stratified based on gestational age ranges (26-28, 28.1–30, 30.1–
32.6) and done in 4 blocks. The allocation sequence was generated
by Excel program. The method used to implement the random
allocation sequence was numbered containers. Considering
a difference in 20% in the percentage of preterm infants in full
breastfeeding, fixing the level of confidence of 95% and statistical
power of 80% the sample size calculated was 56 preterm infants.
According to hospital guideline, the preterm infants remained
with orogastric tube until being able to breastfeeding. At this
moment, the mothers are requested to come back to hospital in
special accommodation for them, so they could breastfeed all the
time.

The preterm infants allocated to cup feeding group were
breastfed and received supplementation using cup, according
to the technique described by Lang, Lawrence & L‘E Ormer [14]
and previously standardized. During the days, the feeding was
performed by two speech therapists or the babies’ mothers who
were trained. At night and on the weekend’s staff members or
babies mothers performed the feeding. The preterm infants
allocated to cup feeding group were breastfeed and received
supplementation using Medela cup.

The preterm infants allocated to bottle feeding group were
breastfed and received supplementation using bottle with
orthodontic nipple. The nipple used was NUK® for milk as it limits
the milk flow during sucking and it is cheaper. The study protocol
can be seen in (Figure 1).
In both methods, the preterm infants were continuously
monitored before, during and after feeding using a cardio
respiratory monitor and pulse oximeter and the feeding was
interrupted when the saturation level was less than 85% or there
was a change in heart rate (bradycardia or tachycardia).

The researchers did not influence on the kind of supplement
used in both methods. The progression of oral feeding occurred
according to the written routine of the unit based on acceptance
of 20 ml/kg/day and was the same for the two groups. The infants
weight was measured daily by nurses using a Filizola™ scale
sensitive to 5 g according to the routine of the hospital.
The numbers of days before starting oral feeding and the
numbers of days before reaching full oral feeding were counted
from day of birth. According to the routine of the hospital, full oral
feeding starts when the preterm infant ingests at least 2/3 of the
oral feeding.
Period of hospitalization was counted from day of birth until
the preterm infants were capable to suck all the feeding, without
saturation level less than 85%, not needing O2 supplemental and
without apnea for 7 days.

The researchers noted the number of time that the preterm
infants were breastfed and number of times they received
supplemental feeding using bottle or cup. Furthermore, it was
noted if the mothers pumped the milk in the hospital, if skinby-skin contact was done, the types of mothers’ nipples and the
feeding method used at discharge.

We followed the preterm infants until 6 months age
corrected and observed the feeding method used by mothers
after discharge. We used the infant feeding’s definitions based on
UNICEF. Statistical analysis of the data was done by used SPSS for
Windows, version 13.0 (SPSS Incorporation, 1998). An Alpha 0.05
or less was considered evidence of statistical significance.

Results

Of the 278 very low birth weight infants who were screened
for enrollment, 197 were not included (71 presented broncho
pulmonary dysplasia; 24 presented congenital anomalies; 2
presented necrotizing enterocolitis; 85 succumbed to death; 8
were transferred to other units before the criteria for enrollment
was established; 1 declined to participate; 1 presented intra
ventricular hemorrhage grade III; 5 for other reasons).

Figure 1: Study Protocol.
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We studied a total of 81 very low birth weight infants, 41 in
the bottle feeding group and 40 in the cup feeding group. The
period of recruitment and follow up was between February 2006
and December 2012 (Figure 2). Demographic characteristics of
preterm infants allocated for the cup and bottle feeding group are
presented in (Table 1).
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Figure 2: Flow Diagram Consort.
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Although statistically significant differences were observed in
birth weight between groups, they did not differ in weight at the
time of study entry, ie, at oral feeding start (p = 0.21). The groups

differed in gestational age at oral feeding start in favor of the group
that used cup in supplemental feeding (p <0.05) (Table 1).

Table 1: Characteristics of preterm infants.Fernandes Figueira Institute. Rio de Janeiro, Brazil. (n=81).
Cup group
(n = 40)

(n = 41)

P*

31 4/7± 6.2

30 3/7 ± 1.6

0.29

1092± 210

1244 ± 185

Gestational age at oral feeding start (weeks)

4.3 ± 5.6

5.1 ± 7.2

median 2

median 2

Number of supplemental feeding

0.63 ± 1.2

0.93 ± 2.0

Presence of anemia

median 0

median 0

Presence of Ductus Arteriosus Persistent (PDA)

1559 ± 173

1608 ± 169

median 0

33.2 ± 12.1

29.7 ± 10.9

35 2/7 ± 1.5

34 5/7 ± 1.3

52.2 ± 44.8

51.2± 38.8

59.9 ± 44.0

58.7 ± 43.9

Presence of anemia

16 (40%)

19 (46.3%)

0.56***

Presence of Ductus Arteriosus Persistent (PDA)

5 (12.5%)

3 (7.32%)

0.34**

Gestational Age at birth (weeks)
Birthweight (g)

Duration of O2 (days)

Duration of orotracheal intubation (days)
Weight at oral feeding start (g)

Days of life at oral feeding start
Number of feeding at breast
Apgar score 5 - 7 at 5 min
Presence of reflux

Duration of orotracheal intubation (days)
median 0

Weight at oral feeding start (g)

Days of life at oral feeding start

Gestational age at oral feeding start (weeks)
Number of feeding at breast

Number of supplemental feeding
Apgar score 5 - 7 at 5 min
Presence of reflux

* t-test; ** Fisher; *** Chi-Square

Using a multivariate model, the variable group wasn’t
associated with breastfeeding rates after controlling for weigh
at oral feeding start and gestational age at oral feeding start.
We observed that 66.7% of small for gestational age (SGA) were
allocated in the cup group. Moreover, most appropriate for
gestational age (62.5%) were in the bottle group. This difference
in proportions between groups was statistically differences (p
< 0.05), Infants had direct breastfeeding experiences during
hospitalization with no statistically significant differences
between the two groups (p = 0.82).The number of supplemental
feeding did not differ in both groups either (p = 0.90).
There was no significant difference in number of days to full
oral feeding and the length of stay in hospital between those
004

Bottle group

0 (0%)

6 (15%)

1 (2.4%)

6 (14.6%)

0.00
0.57
0.43
0.21
0.17
0.04
0.82
0.90

0.51**
0.96**

randomized to cup feeding or to bottle feeding ( p = 0.16 and p =
0.27 respectively). The differences in gestational age at discharge
remained significant in favor of the group that used cup in
supplemental feeding (Table 2).

There were no significant differences in the prevalence of
breastfeeding in preterm infants randomized to cup feeding
compared with bottle feeding at discharge (Table 3), at one, at
three and at six months after discharge (Table 4).
Using Poison Regression Model with Robust Variance
controlling for factors: gestational age at birth, birth weight,
gestational age and weight at oral feeding starts, maternal school
education, maternal age, marital status, other children, twin
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pregnancy and delivery, there was no difference between the
groups in breast feeding rates at discharge, with 1, 3 and 6 months.

Table 3: Breast feeding rates. Fernandes Figueira Institute. Rio de
Janeiro, Brazil.

Table 2: Clinical outcomes. Fernandes Figueira Institute. Rio de
Janeiro, Brazil. (n=81).

Weight at discharge (g)
Gestational age at
discharge (weeks)

Number of days to full oral
feeding
Weight gain (kg/day)
Number of days at
discharge

Cup

Bottle

(n = 40 )

(n = 41 )

1830 167

1904 ± 231

40.6 ± 12.7

36.6±12.1

37 ± 1.6

12.99 ±4.99
43.9 ± 13.6

36 ± 1.6

13.95 ± 6.52
40.7± 12.5

P*

0.10

0.007
0.16
0.46
0.27

At
discharge
(n =78)
Cup group
(38)

Bottle
group (40)

Exclusive
breast
feeding

Partial
breast
feeding

5(13.2%)

33
(86.8%)

7 (17.5%)

P*

0.75

33
(82.5%)

* t-test

*Exact test-Fisher
Table 4: Breastfeeding rates after discharge. Fernandes Figueira Institute. Rio de Janeiro, Brazil.
At 1st month (n =74)
Cup group (38)

Bottle group (36)

At 3rd month (n =64)
Cup group (32)

Bottle group (32)

At 6th month (n =62)
Cup group (31)

Bottle group (31)

* t-test					

Discussion
Although the number of screened preterm infant was higher
than estimated, the planned sample size based on available
information was not attained because the attrition rate was
higher. The trial had to be interrupted mainly because of a lack
of on-going financial support. The main sources of attrition were
the higher-than-expected prevalence of broncho pulmonary
dysplasia, congenital anomalies and death.
In our study, preterm infants who were randomized to cup
group started oral feeding on higher gestational age, indicating
that this group might be more mature. However, this assumption
was not reflected on the number of days to full oral feeding and at
discharge, which was lower for bottle feeding group.

This finding was against the results observed by Gupta et al [6].
This author observed that preterm infants with lower gestational
age were benefited by the use of cup use in comparison to preterm
infants with higher gestational age. In literature, the difference in
length of stay was 11 days [10], however in our study it was only 3
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Breast feeding

Weaned

25 (65.8%)

13 (34.2%)

12 (37.5%)

20 (62.5%)

6 (19.4%)

25 (80.6%)

26 (72.2%)
12 (37,5%)
4 (3.2%)

10 (27.8%)
20 (62.5%)
27 (87.1%)

P*
0.62
1.00
0.73

days. This difference may be a consequence of the use of different
in methodologies in both studies.

There are statistically significant differences in proportions
of small for gestational age (SGA) and appropriate for gestational
age (AGA) between groups with the highest percentage of SGA in
the cup group. Costa et al. [15] in his study found that preterm
SGA infants presented normal sucking pattern later than preterms
AGA. Many preterms also developed normal mature sucking
pattern only after they had reached term age. However, there is no
evidence in literature supporting.

We did not observe significant differences in breastfeeding
rates at discharge when the preterm infants used cup or bottle
feeding. Similar results were found in other studies [3,7,11].
Controversially, Collins et al. [10] observed that the use of cup
increased the odds of exclusive breastfeeding at discharge in
comparison to the group that used bottle. However there was
no difference between the groups at 3 and 6 months. The author
reports that it is difficult to recommend the use of cup due to the
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difficulties of acceptance by the nursing staff and parents, for
example, mothers reported that they had lost milk with the use
of cup.

We did not observe significant differences in breastfeeding
rates at 1, 3 and 6 months after discharge. However, findings
about breastfeeding rates after discharge in our study should
be interpreted in the light of the following limitation: some
mothers did not return to hospital, so we cannot know the real
breastfeeding rates in each group.

Studies show that efficiency in sucking increases with the
advance of gestational age, and higher gestational ages are
predictors of higher breastfeeding rates and frequency [16-18].
In our study, the preterm infants in the cup group had higher
gestational ages when they started oral feeding, what could have
been reflected in higher breastfeeding rates, however it did not
occur.
Moreover, Wrotniak et al. [19] showed that birth weight
is positively associated with maturation in preterm infants.
Therefore, in our study, higher breastfeeding rates in preterm
infants in the bottle group could be explained, at least in part,
for this reason. However, using a multivariate model, the variable
group wasn’t associated with breastfeeding rates after after
controlling for weigh at oral feeding start.
In fact, these two factors alone are not able to explain
breastfeeding rates. Authors have shown that maternal factors
such as older age, being married, higher social class, and not
smoking have a positive association with a longer duration of
breastfeeding [20,21]. In this study, none of the factors discussed
in several studies [20, 22-25]. As potentially favorable to negative
influence on breastfeeding, such as gestational age at birth, birth
weight, gestational age and weight at oral feeding starts, maternal
school education, maternal age, marital status, other children,
twin pregnancy and delivery, there was no difference between the
groups in breastfeeding rates at discharge, with 1, 3 and 6 months.

There is no consensus in the literature about how to offer
supplementary feeding to preterm infants [26,27]. More controlled
studies should be conducted in order to compare the different
methods of feeding transition in preterm infants so it would be
possible to define which one is the most suitable. Moreover, for
specifying a method, it is necessary to consider the peculiarities of
preterm infants so their widespread use does not jeopardize the
safety and efficacy of oral feeding.
Breastfeeding, especially in preterm infants, is a highly
complex mechanism. The use of a cup or a bottle as an isolated
factor was not sufficient to change the breastfeeding status of
preterm infants in our unit after discharge from hospital.

Conclusion

Cup feeding cannot be recommended over bottle feeding as
a supplement to breastfeeding in preterm infants due to the fact
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that it confers no significant benefit in maintaining breastfeeding
at discharge and at 1,3 and 6 months.
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