Expressing Breastmilk: 

Introduction
Breastmilk provides both long and short-term health benefits for mother and infant including reduced risk of respiratory and gastrointestinal diseases for the child and osteoporosis and some cancers for mother (Renfrew et al 2012). The World Health Organisation (2013) currently recommends exclusive breastfeeding until 6 months and subsequent feeding until 2 years complemented by nutritious foods.
	Currently the UK collects data in relation to the proportion of women breastfeeding on discharge from hospital and during infancy however this does not capture the amount of mothers expressing to provide breastmilk (Johns et al 2013). There have been reports of increasing numbers of women expressing yet exact numbers are unknown (Binns et al 2006, Hornbeak 2010). 
It is recognised breastfeeding is preferable to encourage the mother-infant bond and enhance the supply of milk tailored to the infant’s needs (Buckley and Charles 2006). However expressing breastmilk is important because it provides an alternative to encouraging continued breastmilk consumption when breastfeeding is either not possible or desired. This is particularly important as the most recent UK infant feeding survey (2012) identified that 73% of women had provided their infant formula milk within the first six weeks of life, yet expressing could be a means of enhancing the length of breastmilk consumption. 
In the past, expressed breast milk feeding was chiefly associated with premature or unwell infant, however the domestic personal breast pump has evolved into an efficient and aesthetically pleasing device, meaning it has become increasing common for healthy term infants to be fed via this route (Jiang 2015, Rasmussen and Geraghty 2011). 
 A systematic review by Johns et al (2013) explored the factors associated with women deciding to express their breastmilk. These include: women who experienced difficulty establishing breastfeeding; those with premature, low birth weight or unwell infants; those with breastfeeding problems such as mastitis, engorgement, nipple pain and milk supply concerns; women who felt uncomfortable feeding in public environments; mothers who were unwell; those with an elevated BMI; women who needed to return to employment or education and those who wanted to allow someone other than themselves to feed their infant. Expressing breast milk could therefore be considered a fundamental part of breastmilk feeding denoting the need for health visitors to be fully aware of this process.

Overview of expressing
There are three modes of expressing breastmilk including hand expression (without using a pump), manually operated pumps and electric pumps. A Cochrane review regarding methods of milk expression for lactating women identified that the most suitable method of expressing milk depended on the time since birth, personal preference and the purpose of expressing (Becker et al 2016).
When an infant feeds at the breast they utilise a rhythm of suction (negative pressure that occurs with the lowering of the lower jaw, causing a vacuum effect whereby the nipple is elongated to assist milk transfer from the breast) and expression (positive pressure which occurs with closure of the lower jaw in which the ducts in the mammary gland are compressed, slowing the transferring of milk, enabling the infant to swallow and open the airway to breath) (Meier et al 2016). Whichever method of expression is employed, this needs to emulate the infant’s ability to stimulate the mammary glands within the breast to enable effective and efficient milk extraction.

Logistics of Expressing
The most commonly identified risk of expressing breast milk include breast damage, infection and milk contamination (Buckley 2009). Therefore, it is important that mothers are provided with accurate information to ensure they undertake this process appropriately.
Prior to commencing expressing, infection control needs to be discussed with the mother to reduce the risk of milk contamination. This includes ensuring hands are thoroughly washed beforehand and all equipment is appropriately cleaned. In 2015 the Joint Working Group of the Healthcare Infection Society and Infection Prevention Society published guidance on the decontamination of breast pump kits. This identified that mothers should never share breast pump milk collection kits and that these should be washed with detergent in warm water, rinsed thoroughly in running water, dried and stored in a dry place (Price et al 2015). 
 Breastmilk that requires storage, can be kept in a sterile bottle or breast milk bag according to Table 1. Breastmilk may be drunk straight from the fridge or warmed to body temperature utilising a jug of hot water; mothers should be advised never to heat milk via the microwave due to uneven heating that could potentially scald an infant (Sieber et al 1996). If the mother is to feed expressed breastmilk orally to their infant, consideration will be required as to whether they would like to cup or bottle feed.
Table 1: Breastmilk storage
	Location

	Amount of time milk can be stored

	Room Temperature
	Up to 4 hours

	Fridge (4oC or lower)
(towards the back)
	Up to 5 days

	Ice compartment of a fridge
	Up to 2 weeks

	Freezer
	Up to 6 months
(to defrost place in the fridge and do not re-freeze)


(Adapted from NHS Choices 2016)



Factors to encourage milk production 
There are techniques mothers can utilise to enhance the efficiency and effectiveness of the amount of milk produced via expressing and ensure the breast is fully drained, to promote ongoing milk production (Kent et al 2012). Ordinarily when a baby sucks at the breast this causes the release of oxytocin and encourages the release of milk called the ‘let-down reflex’ or ‘milk ejection reflex’. This reflex can be triggered without feeding the baby but is enhanced by having the infant nearby or kangaroo care via placing the infant on the opposite breast to that being expressed (Moberg and Prime 2013).  If the infant cannot be in close proximity, the use of a sensory cue such as the baby’s clothes, a video or photographs can assist in encouraging a mother’s ‘let down reflex’. A systematic review by Becker et al (2011) identified greater milk volume was expressed when mothers warmed or massaged the breast, listened to music or had a relaxation protocol such as a meditation tape. Aspects that can slow the ‘let down reflex’ include stress and pain therefore mothers should be encouraged to adopt these suggested low-cost techniques to make expressing easier.
Mothers who are expressing breast milk to enhance their milk production need to do so frequently and regularly, approximately 8-10 times per day. For those mothers unable to place their infant to the breast post-delivery it is preferable to express milk within the first hour to enhance ongoing milk production (Parker et al 2012).

Hand Expressing
Hand expressing requires no equipment and is therefore a cheaper option in comparison to utilising a breast pump. This acts to removes milk via compressing the milk ducts rather than the use of suction as employed via a pump. Ordinarily this is utilised to assist mothers to recognise the amount of milk they are producing, to relieve engorged breasts and generally for mothers who are predominantly feeding at the breasts but would like to express additional milk. Meier et al (2016) suggest hand expressing should not be utilised routinely for mothers wishing to replace, rather than supplement breastfeeding, particularly as this method has been associated with greater reports of discomfort in comparison to a breast pump. However Ohyama et al (2010) identified hand expressing as the most effective method of expressing colostrum in the first 48 hours post-delivery. This encourages the production of hormones to enhance milk production until milk lactogenesis stage II occurs whereby the breastmilk ‘comes in’ and milk production moves from endocrine to autocrine control. Early hand expressing post-delivery for those unable to breastfeed has been associated with improved breastfeeding rates at two months compared to those mothers utilising a breast pump (Flaherman et al 2012).
 In order to hand express the mother needs to cup the breast in a ‘c’ shape around the areola using the forefinger and thumb. This involves trying to build up a rhythm and drops of milk should start to flow, if this does not occur the position may require a slight change



Choosing a Breast Pump
The type of breast pump chosen to express milk depends on the frequency of use and whether this is utilised to replace infant feeding at the breast. Table 2 identifies the variety of breast pumps available and their features.

Table 2: Breast Pump Features
	
	Manual 
	Personal-use electric
	Hospital Grade Electric

	Availability
	Purchase
	Purchase
	Hire

	Simultaneous or Sequential Breast Expression
	Single breast collection. One size breast shield.
	Single or double breast collection (caution is required as although some pumps appear to express both breasts simultaneously, these could be expressing the milk sequentially). Minimal amount of breast shield sizes.
	Double breast collection (both breasts maybe expressed at the same time). Multiple breast shield sizes available.

	Breast pump suction patterns (ability to alternate between suction and expression)
	Minimal (this uses compression of the milk ducts)
	Some have the ability to mimic breast pump suction patterns with variable rates and vacuum pressures. 
	These have adjustable rate, rhythm and vacuum pressure. Some have breast pump suction pattern programmes.

	Proposed Use
	Brief use for an ongoing breastfed infant.
	-Further separation for an ongoing breastfed infant such as employment. 
-For times of portability for mothers utilising hospital grade electric pumps. 
	Long-term Expressing mothers who are partially or fully feeding their infant via expressed breast milk.


(Adapted from Meier et al 2016)

Manually Operated Pump
Manual pumps can easily be transported but are often slower to express milk in comparison to an electric pump. However Becker et al (2016) established that manually operated pumps are just as effective in the volume of milk produced. These can be either piston or cylinder and are operated by repetitive squeezing of a handle or foot-powered via a pedal, allowing direct control of the pressure and pace of expression. Although significantly quieter than electric pumps these can be strenuous for the user and time consuming as only one breast may be expressed at a time. Therefore these pumps maybe useful for infrequent use and not necessarily long-term expressing.   

Electric Pumps 
A variety of brands of electric breast pumps are available however these can be categorised into personal use (battery/electric and single/double) and hospital grade pumps. Flaherma and Lee’s (2013) review of milk expression identified several studies that found electric breast pumps to be the most efficient method in terms of obtaining milk volume.  It is identified the use of the greatest vacuum acceptable to the mother and pumping both breasts at the same time can enhance milk production due to greater breast stimulation (Burton et al 2013) fast p
Personal use breast pumps can either possess a single or double collection kit, although mothers wanting to simultaneously pump should check the capability of their pump. Some double collection breast pumps have been found to express the breasts sequentially rather than simultaneously. These can be either battery or mains operated and more portable than hospital grade pumps due to their smaller size. These are efficient and effective at expressing milk, particularly useful to supplement mothers who are continuing to breastfeed or for those using hospital grade pumps when out of the household (Meier et al 2016). 
Hospital grade pumps are usually faster and more efficient at expressing milk. Ordinarily available within the hospital setting, these can also be rented within the community. These are particularly useful for enabling long-term expressing in which the mother is fully reliant on a pump and the baby is not fed via the breast. The pumps can cycle between a fast pumping rhythm, encouraging milk to start flowing by stimulating the ‘let down reflex’ and a slower expression phase which promotes milk extraction; emulating the manner in which an infant breastfeeds (Mitoulas et al 2002). The difficulty with these expressing pumps is that they are larger in size and therefore less portable. However these are able to accommodate different size breast shields in addition to simultaneous or sequential pumping of the breasts. 

Conclusion
An increase in the use of breastfeeding technology such as breast pumps denotes that health professionals need to be fully aware of the variability of methods available to express breastmilk. A thorough knowledge will enable appropriate advice, ensuring mothers employ the best technique according to their requirements. It is hoped that if expressing breastmilk is undertaken properly this will assist to enhance continued breastfeeding and ongoing breastmilk consumption for infants unable to feed at the breast.
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