








Conclusion 
The authors concluded that, despite its significantly lower cost, the Philips Avent manual pump showed similar 

efficacy to the EP in everyday clinical practice. Furthermore, when compared on equal terms (sequential pumping), 

mothers who were using the Philips Avent pump showed greater milk fl ow and produced more milk in a fixed time 

period, perhaps reflecting a more physiologic pump design. 

Results 
�§ �the total milk production over the whole study period 

was similar in the two groups, although mothers who 

used the EP and double pumped showed shorter 

expression times than mothers that used the MP 

(single pumping)

§ �when mothers who were using the MP were compared 

with mothers who were using the EP and who double 

pumped exclusively, the calculated milk output per 

breast per minute for the whole study was higher in 

the MP group (3.1 ml/breast/min [SD = 2.5] vs 2.4 ml/

breast/min [SD = 1.9]; P = 0.2), and the estimated time 

spent expressing per session if sequential rather than 

double pumping had been used was significantly lower 

in the MP group (20 minutes [SD = 6] vs 25 minutes [SD 

= 9]; P = 0 .004)

§ �when compared on equal terms with both groups 

of mothers expressing milk sequentially over a fixed 

period of 20 minutes at a mean of 11 days (SD =2.5)  

postpartum, mothers using the MP showed a 

significantly greater milk fl ow and volume expressed, 

(112ml [SD =69] for MP versus 76 ml [SD =44] for EP), 

suggesting a quicker let-down. In addition, the volume 

of milk expressed was higher at each measurement time 

point for mothers using the MP than the EP. (Please refer 

to Figure 1)

§ �creamatocrit was unaffected by pump type

§ �similar proportions of mothers from each pump 

group developed sore nipples (7% both groups) or 

engorgement (4% MP vs 6% EP). Similar numbers 

of infants from each group developed necrotizing 

enterocolitis (4 MP vs 5 EP) 

§ �results from the consumer questionnaire showed  

that the MP significantly outperformed the EP in all  

5 categories; ‘ease of use’, ‘amount of suction’, 

‘comfort’ and ‘pleasant to use’ and ‘overall opinion’. 

(Please refer to Table 1).

Table 1: Results of Breast Pump Questionnaire: Numbers are the percentages of mothers in each pump group awarding

each score. For each parameter, 1 is the most favourable and 7 is the least favourable score. (MP, n=58; EP, n=49)

Score
P (x2)

Parameter 1 2 3 4 5

Ease of use
MP 43 41 9 7 0

0.03
EP 33 27 25 10 6

Amount of suction
MP 26 47 14 10 4

0.05
EP 29 24 25 16 10

Comfort
MP 29 43 9 17 1

0.003
EP 12 25 29 25 7

Pleasant to use
MP 24 35 17 21 3

0.01
EP 6 20 27 37 10

Overall opinion
MP 26 47 19 5 3

0.003
EP 12 22 41 18 6
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Randomized trial comparing the 
effectiveness of 2 electric breast 
pumps in the NICU

Background and study rationale
It is well known that preterm infants need human milk1,2 to thrive but many are too weak to breastfeed, leading 

to a reliance on expressed milk. As most neonatal intensive care units (NICU) recommend the use of a double 

electric breast pump, this randomized, controlled trial was conducted to compare the effectiveness of the Medela 

Symphony Pump (Pump S) versus the novel Philips Avent twin electronic breast pump (Pump A) in the NICU.

Methods 
The study was conducted in two UK NICUs, where Pump S was the default pump. The study had ethics 

approval from the UCL Institute of Child Health ethics committee, and was registered at www.ClinicalTrials.gov 

(NCT00887991). Inclusion criteria: babies born <34 weeks gestational age and <72 hours old at randomization, 

expected to stay in the NICU for at least 10 days and with mothers planning to express milk.  

During the 10-day study period, 36 mothers were randomized to use Pump A and 35 to use Pump S. They recorded 

various variables such as weight of expressed milk, and start and end time of milk expression. On Day 10, mothers 

completed a perception questionnaire on pump parameters. A physiological test was also performed during a single 

15-minute breastfeeding session between Days 3-10, with the milk weighed at 1-minute intervals.

Authors: 

Summary of Burton P, Kennedy K, Ahluwalia JS, Nicoll R, Lucas A, Fewtrell MS.

Source: 

Randomized trial comparing the effectiveness of 2 electric breast pumps in the NICU. J Hum Lact. 2013; 

29(3):412-9. doi: 10.1177/0890334413490995

Key study take-aways

•• �All preterm infants should receive human milk1, and this may have to be expressed milk. Every effort 

must be made to optimize breast pump designs so as to maximize the amount of expressed milk and 

the efficiency of the process.

•• �This study concluded that the breast pumps in question performed equally in terms of effectiveness of 

milk expression and maternal opinions; however, pump design may have an impact on the proportion 

of infants breastfeeding at time of NICU discharge.
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Conclusions 
The proportion of infants in this study receiving breast milk at discharge and the volumes received during the 

hospital stay were not significantly different between the pump groups in the initial 10-day study period or until 

discharge from the NICU (although pump S performed better during the physiological test). However, mothers 

randomized to the Philips Avent pump were significantly more likely to be directly breastfeeding their infant 

(although the relatively small sample size did limit confidence in the size of the effect). Even though the reasons for 

this are unclear, the finding of a greater likelihood of breastfeeding at NICU discharge is an important outcome that 

requires further study.

References: Breastfeeding. Policy statement: breastfeeding and the use of human milk. Pediatrics 2012;129(3):e827-e84.  

2. Agostoni C, Buonocore G, Carnielli VP, et al. Enteral nutrient supply for preterm infants: commentary from the European Society 

for Paediatric Gastroenterology, Hepatology, and Nutrition Committee on Nutrition. J Pediatr Gastroenterol Nutr 2010;50(1):85-91.

Results 
Primary outcomes 

Initial 10-day study period:

§ �No significant difference between randomized groups 

in total weight of expressed milk.

Physiological test:

§ �Total weight of expressed milk was significantly greater 

and time taken to produce specific volumes was 

significantly less for mothers using Pump S.

§ �Non-significant trend for target weights to be reached 

more quickly by mothers using Pump S, with a 

significant difference for the first appearance of milk 

and for 5 g of milk.

Secondary outcomes 

Initial 10-day study period:

§ �No significant difference between randomized groups 

in total number of pumping sessions, time spent 

expressing or efficiency of expressing. 

§ �Pump A received significantly better scores than 

Pump S for “location of control button” and “ease of 

use”.

Analyses beyond 10-day study period: 

§ �No significant difference between groups in the total 

volume of milk expressed in the NICU, volume of milk 

expressed and fed to infant, time taken for infants to 

reach full enteral feeds, or the median volume of milk 

expressed per day. 

§ �Significant association between pump and whether 

or not mothers were breastfeeding their infant(s) at 

the time of NICU discharge (21/29 of group A mothers 

versus 8/21 group S mothers).
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Objective 
Investigate the influence of breast pump design on: 

§ The amount of milk expressed 

§ The mother’s experience and comfort when using the breast pump

Methods 
One hundred and seventy mothers with full-term infants (<1 month) were recruited from Beijing, China (n=45), 

Moscow, Russia (n=51), London, UK (n=68) and New York, USA (n=6). Mothers were randomised to receive a single 

electric pump and bottle system from Philips Avent or from Medela.

At 6 weeks, mothers were asked to express milk for 10 minutes per breast. The weight of milk expressed every 

minute was recorded; this was converted to volume for the results shown here. Mothers were also asked to give 

their opinions of the pump they were assigned to use. A number of usage characteristics were recorded using visual 

analogue scales 10= best and 1=worst score).

Introduction 
This was a randomised multicentre study, performed in four worldwide locations: China, Russia, UK, USA. It provides 

rare physiological data on milk expression patterns around the globe and the effectiveness of the Philips Avent 

Comfort single electric breast pump in a broad population with varying physiologies. Reported here are the results 

relating to women’s use of breast pumps with respect to volume of milk expressed and level of comfort experienced.

Randomised, multicentre trial of two single 
electric breast pumps in full-term mothers: 
effect on expressed milk weight and maternal 
satisfaction at 6 weeks post-partum

Principal investigators: 

Professor Mary Fewtrell, Ms Kathy Kennedy, Professor Alan Lucas 

Childhood Nutrition Research Centre, University College London Institute of Child Health, UK

Source: 

Randomised trial comparing the efficacy and acceptability of the Philips Avent Comfort single electric breast 

pump and the Medela Swing single electric breast pump in mothers exclusively breastfeeding their healthy 

term infant: analysis of primary outcomes, March 2016

Key study findings

•• �The Philips Avent Comfort single electric breast pump extracts as much milk as 

the Medela Swing single electric breast pump.

–– �In less than 20 minutes, the pump enables a mother to express enough milk for a feed1

•• �The Philips Avent Comfort single electric breast pump was found to be significantly more comfortable.

•• �It was judged significantly better on the expressing position (i.e. no lean forward) 

and on the feel of the breast pump insert.

•• �The study authors concluded that the Philips Avent Comfort single electric breast pump is an effective 

and significantly more comfortable breast pump than the Medela Swing single electric breast pump.
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Figure 1. Cumulative milk volume over 10 minutes 

according to pump (estimated means; differences were 

not statistically significant)

Figure 2. Mean scores for opinions on comfort of 

use for mothers randomised to use the different 

breast pumps (10=best, 1=worst score); all differences 

were statistically significant
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Conclusions 
Two modern single electric pumps were found to be equally as effective for milk expression at 6 weeks post-partum. 

The Philips Avent Comfort single electric breast pump was found to be significantly better on a number of comfort 

attributes. The possibility that greater maternal satisfaction with the Philips Avent Comfort single electric breast 

pump may translate into longer breastfeeding duration/breastmilk provision requires further investigation.

References: 1. John Hopkins Medicine. Feeding guide for the first year. Available at: http://www.hopkinsmedicine.org/

healthlibrary/conditions/pediatrics/feeding_guide_for_the_first_year_90,P02209/; accessed July 2016;

Results 
�§ �Baseline characteristics, milk volume and pattern of 

milk production did not differ between the two pump 

groups

�§ �The total milk expressed over 20 minutes was 

predicted by time since last feed (adjusted mean 

0.58g more/minute P=0.003), parity (primips 128.7g, 

multips 173.9g, P=0.001) and study site (China 120.8g, 

UK 140.3g, Russia 192.8g, P<0.001)

�

§ �Figure 1 shows the cumulative results for milk volume 

expressed over 10 minutes for both the first and 

second breast

§ ��The Philips Avent Comfort single electric pump 

scored significantly more favourably on pump 

comfort, ease of use, feel of the cushion, pleasant to 

use and non-necessity to lean forward (Figure 2)



Background 
Breast milk is considered the optimum nutrition for pre-term infants.1 Infants are, however, unable to effectively 

breastfeed prior to 34 weeks, thus mothers of pre-term infants are required to express milk for prolonged periods 

while often feeling stressed and being separated from their infant. 

Objective 
To investigate predictive factors of high expressed milk volumes by women with pre-term infants in the NICU setting.

Method 
§ �Data were collected retrospectively, during a randomised controlled trial comparing two electric breast pumps in 

the NICU setting, to investigate factors predictive of the volume of breast milk expressed

§ �The study was conducted in two UK NICUs among women who had delivered before 34 weeks’ gestation and were 

expected to stay in the NICU for ≥10 days 

§ �Within 72 hours of giving birth, women were randomised to use one of two electric breast pumps for 10 days and 

to keep a diary of their experiences. Many women continued with diary entries for the duration of their infant’s 

stay in the NICU

§ �Participants were encouraged to express milk as often as they would for a full-term infant (minimum of six to eight 

times per day, and once at night) 

	 �- �At hospital A, participants used the electric breast pump immediately after birth, and double pumping 

was encouraged

	 �- �At hospital B, participants used manual expression for 48 hours before switching to the electric pump,  

and single pumping was recommended

Predictors of expressed breast milk 
volume in mothers expressing milk  
for their pre-term infant

Authors: 

Mary Fewtrell, Kathy Kennedy, Alan Lucas and Patricia Burton 

Childhood Nutrition Research Centre, UCL Institute of Child Health, London, UK

Jag Ahluwalia 

Neonatal Intensive Care Unit, Addenbrookes Hospital, Cambridge, UK

Richard Nicholl

Neonatal Intensive Care Unit, Northwick Park Hospital, Harrow, UK

Source: 

Archives of Disease in Childhood – Fetal and Neonatal Edition 2016;0:F1–F5

Key study findings

•• �In a randomised controlled trial of electric breast pumps, conducted in UK neonatal intensive 

care units (NICUs), multivariate analyses found that double pumping, early establishment of milk 

production, and perceived comfort of the breast pump were the strongest predictors of high milk 

volume production
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Conclusions 
Women’s comfort while expressing milk and their method of expressing significantly impacts on the volume of milk 

expressed. For successful milk expression in the NICU setting and, ultimately, to encourage the continuation of 

breastfeeding, it is important for women to use a breast pump that they find comfortable. The study also found that 

double pumping can produce twice as much milk per day on average compared with single pumping. 

References: 1. Agostoni C, et al. Enteral nutrient supply for preterm infants: commentary from the European Society of Paediatric 

Gastroenterology, Hepatology and Nutrition Committee on Nutrition. J Pediatr Gastroenterol Nutr 2010;50:85–91

Results 
§ �62 women provided diaries for milk expression over 

the 10-day study period and 47 provided data up until 

their infant left hospital 

§ �The type of breast pump used did not significantly 

impact on the volume of milk expressed, and therefore 

in this analysis data from the two study arms were 

combined

§ �The mean number of milk expressions per day was 

3.6; 68% of women predominantly used single-pump 

expression and 32% predominantly used double-pump 

expression 

§ �Univariate and multivariate analysis found double 

pumping and the number of episodes of skin contact / 

infant being put to breast were significant predictors of 

greater weight of milk over 10-days 

§ �For women completing diaries up until infant 

discharge from the NICU (mean stay: 36 days), stepwise 

regression analysis of statistically significant variables 

in a univariate analysis found the following were 

significant predictors of milk production:

	 - Double vs single pumping

	 - �Reaching a volume of milk expression of  

500 mL/day by day 10

	 - �Higher score for comfort of breast pump on 

day 10

These results are displayed in Figure 1.

Figure 1. Predictors of the amount of milk expressed for the duration of the infants’ stay in the NICU
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Background 
Although many countries support the World Health Organization’s recommendation for women to exclusively 

breastfeed their infant for the first 6 months,1 studies show that many women never start, or fail to continue to 

breastfeed for 6 months.2-4

Objective 
To investigate women’s attitudes towards breastfeeding and their perceptions of the breastfeeding experiences in 

order to identify common themes that could help women to breastfeed for longer.

Method 
§ �This survey was part of a larger worldwide survey commissioned by the Philips Center for Health and Well-being 

and Philips Avent5

§ �The survey was conducted in 2011 in seven countries: USA, Brazil, UK, Egypt, South Africa, China and India

§ �Survey participants comprised of women aged 18–40 years, who were either pregnant with their first child, or 

who had one or more children under the age of 5; they were asked to answer questions either with regard to their 

youngest child, or their intensions if pregnant with their first child

§ �Participants completed structured questionnaires either by phone interviews, in person (India) or online (UK)

Barriers to breastfeeding – a global survey on 
why women start and stop breastfeeding

Authors: 

Marko de Jager and Katy Herley

Philips Avent, Amsterdam, Netherlands

Juliette Terrazas and Julia Merrill 

One VOICE Measurement, New York, USA

Source: 

European Obstetrics and Gynaecology Supplement 2012;7(Suppl. 1):25–30

Key study findings

•• �Overall, 94% of women surveyed (N=3,994) stated that they wished to breastfeed; 88% went on to 

breastfeed, but only 59% of women were still breastfeeding their infant at 6 months of age

•• �The main reasons given for ceasing breastfeeding were: perceived insufficient milk supply, infant no 

longer wanting to nurse, pain, time needed to breastfeed/pump, returning to work and awkwardness 

about breastfeeding outside of the home
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Results
§ �3,994 women took part in this survey (volunteer 

demographics shown in Table 1)

§ �Overall, 94% of women stated that they wished to 

start breastfeeding; this ranged from 100% in India  

to 63% in the UK

§ �Reasons given for wishing to breastfeed were: it is 

healthier for the infant (63%), the most natural thing 

to do (16%) and safer than formula milk (10%)

§ �12% of women did not start to breastfeed and a 

further 29% stopped before 6 months; overall 41% 

were no longer breastfeeding after 6 months (Figure 1)

§ �The reasons women gave for not continuing to 

breastfeed are shown in Figure 2; perceived decrease 

in milk supply was the most common reason stated 

by women in five out of the seven countries surveyed 

(overall 40%; range 9–70%)

§ �60% of women stated that they had inadequate 

support to initiate breastfeeding (range 45–78%)

Figure 1. Duration of breastfeeding in women surveyed (N=3,994); overall and by individual countries

Table 1. Demographics of survey participants

Country N Mean age, 
years

Socioeconomic 
class Working, % Married, % College  

education, %

US 401 28.7 General population 55 86 33

UK 789 31.8 General population 55 62 26

China 403 29.0
Middle-higher 

income in major 
urban areas

69 100 51

Brazil 400 29.6
Middle-higher 

income in major 
urban areas

67 74 16

India 1,501 25.0
Upper middle-high 

income in urban 
areas

7 100 20

Egypt 250 28.7 General population 17 100 9

South Africa 250 28.7
Middle-higher 

income
32 32 12

All 3,994 28.8 43 79 24
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Background 
Inverted or non-protractile nipples are a common problem affecting up to 10% of the female population. This can 

cause psychological distress and interfere with a woman’s ability to breastfeed. The anatomical fault lies with 

a short lactiferous duct which tethers the nipple and prevents it from projecting out. The mainstay of treatment 

has been breast surgery, where the lactiferous ducts are sectioned out. However this destroys the breast tissue/

function and thus prevents breastfeeding.

The ‘Niplette™’: an instrument for the 
non-surgical correction of inverted 
nipples

Author: 

Mr D McGeorge FRCS(Plast)

Department of Plastic and Reconstructive Surgery, Queen Mary’s

University Hospital, Roehampton, London

Source: 

British Journal of Plastic Surgery (1994) Vol 47, Pages 46–49

Study objective

•• �To assess the efficacy of a new instrument, the ‘Niplette™’, as a non-surgical correction device for 

inverted nipples.

Product information 
The ‘Niplette™’ uses suction to stretch the lactiferous ducts gently in a manner analogous to tissue expansion. It is a 

simple washable device which incorporates a transparent nipple mould with a sealing flange attached to a valve and  

a syringe port. (Please refer to Figure 1). 

The mould is held over the nipple areola and air is withdrawn using a 5 ml syringe so that the nipple can be sucked 

into it. The pull is controlled by the patient and they are instructed to pull on the nipple as firmly as comfortable. Initial 

usage is encouraged as much as possible (day and night). Once the nipple has pulled out to fill the mould, usage is 

then reduced at a rate dependent upon any tendency to retract.

Method 
22 female patients who were considered for surgical treatment (duct divisions) for their inverted nipples were fitted 

with the ‘Niplette™’. Sixteen of these patients were referred from the Roehampton Plastic Surgery Centre and aged 

between 19-44 yrs (mean 30 years). Two of these patients had failed surgical corrections carried out previously. 

Another 6 patients were referred from ante-natal clinics because of their nipple inversion and wished to breast feed 

(they did not want surgical interventions). 

Outpatient review occurred monthly until complete sustained nipple correction occurred and then follow-up 

occurred by telephone to confirm maintenance of the correction.
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Conclusion 
This study concluded that the ‘Niplette™’ effectively corrected inverted nipples all cases (even in those patients 

with deeply inverted nipples) without the need for invasive surgery. As a result underlying breast anatomy was 

unaffected and mothers could continue to breastfeed without any problems.

Results 
§ �all patients found the ‘Niplette™’ easy to apply and use

§ �the length of time worn differed between each patient 

according to their lifestyle; no accurate records were kept

§ �all patients were able to expose their nipples from the 

inverted position immediately

§ �18 out of 22 patients were able to pull their nipples to 

fill the mould in first follow-up appointment. The rate 

was dependent on the degree of deformity and the 

amount of usage. At best the nipple filled the mould 

within 2 days

§ �four patients were able to stop using the ‘Niplette™’ by 

2 months and 13 patients by 3 months (Please refer to 

Figure 2)

§ �2 patients had a slight bleeding from their nipples 

(one patient pulled their nipples too hard as they were 

deeply inverted and the other patient fitted the device 

during late pregnancy). For both patients this was no 

more than just a nuisance.

Clinical trial summary

Correction of inverted nipples
Method: 
22 female patients who were considered for surgical treatment 
(duct divisions) for their inverted nipples were fi tted with the 
‘Niplette™’. Sixteen of these patients were referred from the 
Roehampton Plastic Surgery Centre and aged between 19-44 yrs (mean 
30 years). Two 
of these patients had failed surgical corrections carried out previously. 
Another 6 patients were referred from ante-natal clinics because of 
their nipple inversion and wished to breast feed (they did not want 
surgical interventions). 

Outpatient review occurred monthly until complete sustained nipple 
correction occurred and then follow-up occurred by telephone to 
confi rm maintenance of the correction.

TITLE:  
 The ‘Niplette™’: an instrument for the non-surgical 
correction of inverted nipples

AUTHOR:
Mr D McGeorge FRCS(Plast)
Department of Plastic and Reconstructive Surgery, Queen Mary’s 
University Hospital, Roehampton, London

SOURCE: 
British Journal of Plastic Surgery (1994) Vol 47, Pages 46–49

Figure 1: The ‘Niplette™’ – for the non-surgical correction 
of inverted nipples

Background:
Inverted or non-protractile nipples are a common problem affecting up 
to 10% of the female population. This can cause psychological distress 
and interfere with a woman’s ability to breastfeed. The anatomical fault 
lies with a short lactiferous duct which tethers the nipple and prevents 
it from projecting out. The mainstay of treatment has been breast 
surgery, where the lactiferous ducts are sectioned out. However this 
destroys the breast tissue/function and thus prevents breastfeeding.

Product information:
The ‘Niplette™’ uses suction to stretch the lactiferous ducts gently in 
a manner analogous to tissue expansion. It is a simple washable device 
which incorporates a transparent nipple mould with a sealing fl ange 
attached to a valve and a syringe port. (Please refer to Figure 1).

The mould is held over the nipple areola and air is withdrawn using 
a 5 ml syringe so that the nipple can be sucked into it. The pull is 
controlled by the patient and they are instructed to pull on the 
nipple as fi rmly as comfortable. Initial usage is encouraged as much 
as possible (day and night). Once the nipple has pulled out to fi ll the 
mould, usage is then reduced at a rate dependent upon any tendency 
to retract.

Study objective: 
To assess the effi cacy of a new instrument, the ‘Niplette™’, 
as a non-surgical correction device for inverted nipples.

Results:

•    all patients found the ‘Niplette™’ easy to apply and use

•    the length of time worn differed between each patient according 
to their lifestyle; no accurate records were kept

•    all patients were able to expose their nipples from the inverted 
position immediately 

•    18 out of 22 patients were able to pull their nipples to fi ll the 
mould in fi rst follow-up appointment. The rate was dependent 
on the degree of deformity and the amount of usage. At best the 
nipple fi lled the mould within 2 days 

•    four patients were able to stop using the ‘Niplette™’ by 2 months 
and 13 patients by 3 months (Please refer to Figure 2)

•    2 patients had a slight bleeding from their nipples (one patient 
pulled their nipples too hard as they were deeply inverted and 
the other patient fi tted the device during late pregnancy). 
For both patients this was no more than just a nuisance.

Conclusion:
This study concluded that the ‘Niplette™’ effectively corrected 
inverted nipples all cases (even in those patients with deeply inverted 
nipples) without the need for invasive surgery. As a result underlying 
breast anatomy was unaffected and mothers could continue to 
breastfeed without any problems. 
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Correction of inverted nipples
Method: 
22 female patients who were considered for surgical treatment 
(duct divisions) for their inverted nipples were fi tted with the 
‘Niplette™’. Sixteen of these patients were referred from the 
Roehampton Plastic Surgery Centre and aged between 19-44 yrs (mean 
30 years). Two 
of these patients had failed surgical corrections carried out previously. 
Another 6 patients were referred from ante-natal clinics because of 
their nipple inversion and wished to breast feed (they did not want 
surgical interventions). 

Outpatient review occurred monthly until complete sustained nipple 
correction occurred and then follow-up occurred by telephone to 
confi rm maintenance of the correction.
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Figure 1: The ‘Niplette™’ – for the non-surgical correction 
of inverted nipples
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attached to a valve and a syringe port. (Please refer to Figure 1).

The mould is held over the nipple areola and air is withdrawn using 
a 5 ml syringe so that the nipple can be sucked into it. The pull is 
controlled by the patient and they are instructed to pull on the 
nipple as fi rmly as comfortable. Initial usage is encouraged as much 
as possible (day and night). Once the nipple has pulled out to fi ll the 
mould, usage is then reduced at a rate dependent upon any tendency 
to retract.

Study objective: 
To assess the effi cacy of a new instrument, the ‘Niplette™’, 
as a non-surgical correction device for inverted nipples.

Results:

•    all patients found the ‘Niplette™’ easy to apply and use

•    the length of time worn differed between each patient according 
to their lifestyle; no accurate records were kept

•    all patients were able to expose their nipples from the inverted 
position immediately 

•    18 out of 22 patients were able to pull their nipples to fi ll the 
mould in fi rst follow-up appointment. The rate was dependent 
on the degree of deformity and the amount of usage. At best the 
nipple fi lled the mould within 2 days 

•    four patients were able to stop using the ‘Niplette™’ by 2 months 
and 13 patients by 3 months (Please refer to Figure 2)

•    2 patients had a slight bleeding from their nipples (one patient 
pulled their nipples too hard as they were deeply inverted and 
the other patient fi tted the device during late pregnancy). 
For both patients this was no more than just a nuisance.

Conclusion:
This study concluded that the ‘Niplette™’ effectively corrected 
inverted nipples all cases (even in those patients with deeply inverted 
nipples) without the need for invasive surgery. As a result underlying 
breast anatomy was unaffected and mothers could continue to 
breastfeed without any problems. 

Figure 2: B) Sustained correction after using the 
‘Niplette™’ for 2 weeks (no further use was required)

Figure 2: A) Patient pre-treatment with deeply 
inverted nipple

15 

 

14

Clinical trial summary

Clinical trial summary

Correction of inverted nipples
Method: 
22 female patients who were considered for surgical treatment 
(duct divisions) for their inverted nipples were fi tted with the 
‘Niplette™’. Sixteen of these patients were referred from the 
Roehampton Plastic Surgery Centre and aged between 19-44 yrs (mean 
30 years). Two 
of these patients had failed surgical corrections carried out previously. 
Another 6 patients were referred from ante-natal clinics because of 
their nipple inversion and wished to breast feed (they did not want 
surgical interventions). 

Outpatient review occurred monthly until complete sustained nipple 
correction occurred and then follow-up occurred by telephone to 
confi rm maintenance of the correction.

TITLE:  
 The ‘Niplette™’: an instrument for the non-surgical 
correction of inverted nipples

AUTHOR:
Mr D McGeorge FRCS(Plast)
Department of Plastic and Reconstructive Surgery, Queen Mary’s 
University Hospital, Roehampton, London

SOURCE: 
British Journal of Plastic Surgery (1994) Vol 47, Pages 46–49

Figure 1: The ‘Niplette™’ – for the non-surgical correction 
of inverted nipples

Background:
Inverted or non-protractile nipples are a common problem affecting up 
to 10% of the female population. This can cause psychological distress 
and interfere with a woman’s ability to breastfeed. The anatomical fault 
lies with a short lactiferous duct which tethers the nipple and prevents 
it from projecting out. The mainstay of treatment has been breast 
surgery, where the lactiferous ducts are sectioned out. However this 
destroys the breast tissue/function and thus prevents breastfeeding.

Product information:
The ‘Niplette™’ uses suction to stretch the lactiferous ducts gently in 
a manner analogous to tissue expansion. It is a simple washable device 
which incorporates a transparent nipple mould with a sealing fl ange 
attached to a valve and a syringe port. (Please refer to Figure 1).

The mould is held over the nipple areola and air is withdrawn using 
a 5 ml syringe so that the nipple can be sucked into it. The pull is 
controlled by the patient and they are instructed to pull on the 
nipple as fi rmly as comfortable. Initial usage is encouraged as much 
as possible (day and night). Once the nipple has pulled out to fi ll the 
mould, usage is then reduced at a rate dependent upon any tendency 
to retract.

Study objective: 
To assess the effi cacy of a new instrument, the ‘Niplette™’, 
as a non-surgical correction device for inverted nipples.

Results:

•    all patients found the ‘Niplette™’ easy to apply and use

•    the length of time worn differed between each patient according 
to their lifestyle; no accurate records were kept

•    all patients were able to expose their nipples from the inverted 
position immediately 

•    18 out of 22 patients were able to pull their nipples to fi ll the 
mould in fi rst follow-up appointment. The rate was dependent 
on the degree of deformity and the amount of usage. At best the 
nipple fi lled the mould within 2 days 

•    four patients were able to stop using the ‘Niplette™’ by 2 months 
and 13 patients by 3 months (Please refer to Figure 2)

•    2 patients had a slight bleeding from their nipples (one patient 
pulled their nipples too hard as they were deeply inverted and 
the other patient fi tted the device during late pregnancy). 
For both patients this was no more than just a nuisance.

Conclusion:
This study concluded that the ‘Niplette™’ effectively corrected 
inverted nipples all cases (even in those patients with deeply inverted 
nipples) without the need for invasive surgery. As a result underlying 
breast anatomy was unaffected and mothers could continue to 
breastfeed without any problems. 

Figure 2: B) Sustained correction after using the 
‘Niplette™’ for 2 weeks (no further use was required)

Figure 2: A) Patient pre-treatment with deeply 
inverted nipple

15 

 

14

Clinical trial summary

Figure 1: The ‘Niplette™’ – for the non-
surgical correction of inverted nipples

Figure 2: A) Patient pre-treatment 
with deeply inverted nipple

Figure 2: B) Sustained correction after 
using the ‘Niplette™’ for 2 weeks (no 
further use was required)
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Background 
Roberts et al 20041 discussed that excessive crying in the first few months of a babies life can be alarming for both 

physicians and parents. Colic typically begins at 2 weeks of age and usually resolves by four months of age. During 

this time infants cry an average of 2.2 hours per day, peaking at 6 weeks of age and then gradually decreasing 

thereafter.

This study showed that at 2 weeks the prevalence of crying for > 3hrs per day was 43% amongst formula fed infants 

as compared to breast fed infants (16%). However, at 6 weeks of age the prevalence was 12% amongst formula fed 

infants and 31% amongst breast fed infants.

Objective 
To test the hypothesis that feeding bottle design could influence colic or crying.

Method 
145 healthy, full term infants (78 males, 67 females) were studied at 2 and 6 weeks of age. Mothers kept 3 day diaries 

at 2 and 6 weeks. Each diary was divided into four 6 hour periods and within each time of day mothers shaded in  

5 min periods coded for sleeping, feeding, awake and content, fussing (baby unsettled, irritable and /or vocalizing 

but not continuously crying), crying and colic.

A randomised prospective observational study 
comparing colic, crying, fussing and feeding in 
a conventional vacuum bottle (CV) versus an 
Philips Avent non-vacuum bottle (ANV)

Authors: 

Professor Alan Lucas MB, BChir, MA, MD, FRCP

MRC Clinical Research Professor, Childhood Nutrition Research Centre, Institute of Child Health, London, England

Ian St James-Roberts, PhD

Senior Lecturer in Child Development, London University Institute of Education, London, England

Source: 

Presentation at the 105th Ross Conference on Paediatric Research, Florida, November 1994 

Note: This study also explored three areas related to feeding in the context of colic such as; breastfeeding versus 

bottle feeding and the design of the feeding bottle on growth rates during the early weeks of life. However, this 

summary focuses only on the findings related to feeding bottle design.
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Conclusion 
The study showed that 2 weeks of age (an important time for colic and crying) bottle design can influence the 

behavioural outcomes for infants.

Results
§ �At 2 weeks infants fed with ANV bottles spent 

significantly more time awake and content especially 

at night and in the morning as compared to CV bottles. 

{265 [SE ,20] minutes versus 220 [SE, 13] minutes 

respectively P<0.05}. (See Figure 1)

§ �At 2 weeks, less colic was recorded with the ANV 

bottles and the duration of colic was closer to that  

of breast feeding. (See Figure 2)

§ �For all infants (with or without colic) the mean 

colic duration was 13 (4) minutes with ANV bottle 

as compared to 22 (7) minutes on the CV bottle (a 

difference of 9 minutes). For those infants with colic 

the mean colic duration was 31 (8) minutes with ANV 

bottle as compared to 52 (15) minutes on the CV bottle 

(a difference of 21 minutes).

§ �However, at 6 weeks there was no difference seen in 

terms of colic between the two bottle types.

Figure 1

Comparison of ANV and CV bottles at 2 weeks

– time spent awake and content

Figure 2

Comparison of ANV and CV bottles at 2 weeks –  
duration of colic
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Introduction 
Philips Avent has been conducting clinical studies on colic and infant feeding for over 20 years, developing its first 

anticolic bottle design in 1985. In this study, the Philips Avent one-way air valve bottle, which allows air to flow 

into the bottle to replace milk as the infant sucks, was compared in a randomised trial with the Dr Brown’s internal 

venting system bottle, which allows air to flow continuously into the bottle when it is inverted.

Infant feeding bottle design and behaviour: 
results from a randomised trial

Authors: 

Professor Mary Fewtrell, Ms Kathy Kennedy, Dr Richard Nicholl, Dr Abbas Khakoo and Professor Alan Lucas

Childhood Nutrition Research Centre, University College London Institute of Child Health, UK

Source: 

BMC Research Notes 2012;5:150

Background 
Colic is defined as a persistent, unexplained crying in a healthy baby between 2 weeks and 5 months of age,2 although 

many symptoms are associated with colic by mothers and healthcare professionals.3 In a survey of 400 mothers (UK/

USA), who were bottle feeding their babies, colic was typically described as intense inconsolable crying (72–75%) or 

fussing (49–76%), often accompanied by a pained facial expression and tense body.1 These mothers associated gas 

with colic and 4̃0% attributed colic to the baby swallowing air during a feed.

Objective 
To explore in a randomised controlled trial whether the design of an anti-vacuum infant feeding bottle influences 

infant behaviour.

Methods 

Sixty three healthy, exclusively formula-fed term infants were randomised to either use the Philips Avent one-way 

air valve bottle (n=31) or the Dr Brown’s internal venting system bottle (n=32). Infant behaviour was measured at  

2 weeks, validated by a 3-day diary.

Key study findings

•• �In infants of 2 weeks of age, the Philips Avent one-way air valve bottle was associated with 

significantly less infant fussing, a symptom associated with colic by many mothers,1 compared with 

the Dr Brown’s internal venting system bottle

�		  - �Significantly less fussing was reported for infants, in both the day and night, with the Philips 

Avent one-way air valve bottle, but the difference was greater at night
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Conclusions 
Bottle design may have short-term effects on infant behaviour which merit further investigation. These results 

support previously reported studies showing the beneficial effect on infant behaviour associated with the Philips 

Avent one-way air valve bottle vs the Dr Brown’s internal venting system bottle4. It also supports studies showing 

that a vented bottle design was associated with significantly more time awake and content and a trend toward less 

recorded colic compared with a conventional bottle design.3

References:  

1. Philips Avent data on file: Colic Exploration UK/USA Results: February 2016  

2. http://medical-dictionary.thefreedictionary.com/colic  

3. Lucas A, James-Roberts I: Crying, fussing and colic behaviour in breast and bottle-fed infants. Early Hum Dev 1998, 53(1):9-18. 

4. Fewtrell M, Kennedy K, Lucas A. Impact of feeding bottle design on infant growth and behaviour. Arch Dis Child 2008;93:pw51

Results 
§ �At 4 weeks, data were available for 29 infants 

randomised to the Philips Avent one-way air valve 

bottle and 25 infants randomised to the Dr Brown’s 

internal venting system bottle

§ �No mothers reported their infants as experiencing colic 

during this study and the Philips Avent one-way air 

valve bottle was associated with a mean of 0 minutes 

crying compared with an average of 1 minute for the  

Dr Brown’s internal venting system bottle

§ �Infants randomised to use the Philips Avent one-way 

air valve bottle reported significantly less fussing than 

those randomised to the Dr Brown’s internal venting 

system bottle (mean 40 versus 85 minutes/day,  

p < 0.05) (Figure 1)

§ �When analysed separately for the periods ‘day’ (6 am 

to 6 pm) and ‘night’ (6 pm to 6 am), reduced fussing 

was reported in Philips Avent one-way air valve bottle 

infants during both periods, although the difference 

was greater at night (day: 25 vs 39 minutes,  

p = 0.2; night: 13 vs 33 minutes, p < 0.05)

Figure 1: Mean time spent fussing and awake and happy for infants randomised to the Philips Avent one-way air valve

bottle and the Dr Brown’s internal venting system bottle
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