


[bookmark: _GoBack]Diabetes mellitus is the most common metabolic disease complicating pregnancy, with 5% of all pregnancies being affected by chronic hyperglycaemia due to impaired insulin production, action or both (NICE, 2015. Danaei, et a, 2011. Kharroubi and Darwish, 2015). There are two main types of diabetes. Type one diabetes is characterised by the auto-immune destruction of the pancreatic cells responsible for insulin production, consequently contributing to a significant deficiency of insulin and increased blood glucose levels (Peterson, et al, 2017). On the other hand, type two diabetes is classified as impaired insulin production or a reduced reactivity to the effect of insulin, therefore increasing the body’s demand in the attempt to maintain stable blood glucose levels (Ndisang, et al, 2017). The aetiology of diabetes is varied, inclusive of family history, lifestyle and ethnicity, with the disease being most prevalent amongst Black-African and South-Asian communities (Spanakis and Golden, 2013). Any degree of hyperglycaemia initially identified during pregnancy that resolves during the postnatal period is classified as Gestational diabetes (GDM); a glucose intolerance affecting 87.5 percent of all cases of maternal diabetes (NICE, 2015. Hameed, et al, 2017). UNICEF and their Baby Friendly Initiative (BFI) aim to enable healthcare professionals to provide the best possible support to families in relation to feeding and establishing stable relationships with their newborn, through providing relevant and evidence-based information (UNICEF, 2019 [1]). The initiative focuses on supporting breastfeeding initiation and overcoming any challenges to maintain this method of feeding, whilst also encouraging close and loving mother-infant relationships, regardless of feeding method. This essay will explore the physiological changes that may occur within the neonate that accompany maternal diabetes (pathophysiology) and how the midwife can manage the potential challenges this may pose to meet the aims of the Baby Friendly Initiative. 


Regardless of diabetes type, there is evidence to suggest that chronic maternal hyperglycaemia significantly increases the risk of adverse outcomes for both mother and neonate (Balsells, et al, 2009). Consequently, women with pre-existing diabetes should be offered a pre-pregnancy assessment to ensure that their condition is well managed prior to conception, as research has correlated this with improved outcomes (Local Trust Policy, 2018 [1]). Similarly, it is important that any form of undiagnosed diabetes is promptly recognised to reduce the potential implications of uncontrolled blood glucose levels. Women who present with potential risk factors at booking for developing GDM should be referred by their community midwife for a glucose tolerance test at either 14-16 weeks, or 24-28 weeks gestation, dependant on their previous obstetric history (NICE, 2015. LTP, 2018).

One of the most frequently occurring implications of maternal diabetes is neonatal hypoglycaemia. The development of hypoglycaemia in neonates born to diabetic mothers is a consequence of hyperinsulinism, which occurs as a feedback mechanism to combat the high blood glucose levels induced by the maternal diabetes, which cross the placental barrier and enter the fetal circulation (Stanescu and Stoicescu, 2014). Therefore, this increased insulin level renders the newborn prone to lower blood glucose levels once separated from the placenta and increases their risk of becoming clinically hypoglycaemic (Local Trust Policy, 2016). Symptomatic hypoglycaemia may present in the neonate as cyanosis, lethargy, jitteriness and apnoea (Gandhi, 2017). Hypoglycaemia can be diagnosed through blood glucose testing, following which a neonate should be reviewed by a paediatrician to determine an appropriate plan of care (Local Trust Policy, 2016). It is essential that the multidisciplinary team co-operate effectively to identify neonates at risk of developing the condition, as research has correlated neonatal hypoglycaemia with significantly worse neurodevelopmental outcomes alongside the incidence of long-term neurodevelopmental lesions (Rozance and Hay, 2016. Stanescu and Stoicescu, 2014). Breastfeeding can help to minimise the risk of a neonate becoming hypoglycaemic, as colostrum can aid the stabilisation of blood glucose levels (Butler and Upstone, 2019). However, research has identified a potential delay in both lactogenesis one and two amongst diabetic women, which poses a potential challenge to the initiation of breastfeeding. Maternal type one diabetes can delay the onset of lactation and result in a decreased milk volume during the first week following delivery, and type two diabetes is associated with lower prolactin levels (Kathleen and Marinelli, 2014). As a result, not only does pre-existing maternal diabetes pose a challenge to breastfeeding initiation, but the delay in lactogenesis increases the likelihood of the neonate receiving infant formula milk (UNICEF, 2019 [2]. Forster, et al, 2014). 
[bookmark: _Hlk1657404]In order to reduce the likelihood of a neonate becoming hypoglycaemic as a consequence of maternal diabetes, it is important that the midwife discusses the importance of colostrum, and ways to increase milk production following delivery, with women antenatally. Guidelines recommend that all women receive an informative discussion surrounding the benefits of breastfeeding at the initial booking appointment, and again before 36 weeks gestation (NICE, 2019). Additionally, it is recommended that women with diabetes are educated regarding the benefits of breastfeeding, inclusive of the advantages of antenatal colostrum harvesting and storage (Forster, et al, 2014). Antenatal expression of colostrum is recommended from 37 weeks gestation as colostrum can be beneficial in stabilising blood glucose levels, especially in lethargic babies who are reluctant to breastfeed, such as neonates experiencing hypoglycaemia (Local Trust Policy, 2016). Additionally, the midwife should make a referral to an Infant Feeding Team prior to 36 weeks gestation, as their role includes providing specialist support to women considering antenatal expression of colostrum (Local Trust Policy, 2017). Antenatal expression has been correlated with a decreased period between delivery and initiating lactation and is therefore an important factor for healthcare professional to consider when caring for diabetic mothers to improve breastfeeding outcomes, reduce the likelihood of early introduction of formula milk and meet BFI standards (Lamba, et al, 2016). Furthermore, the importance of an early breastfeed within the first hour following delivery is widely acknowledged in lowering the incidence of hypoglycaemia (Chertok, et al, 2009). It is consequently a priority of the multi-disciplinary team to facilitate skin to skin contact as soon as possible following delivery to encourage breastfeeding initiation whilst also maintaining thermoregulation to collaboratively stabilise neonatal blood glucose levels (Local Trust Policy, 2016).   Such contact should be facilitated around routine procedures, such as pre-feed blood glucose testing, to ensure the best possible outcomes for neonates at risk of hypoglycaemia. 
Placental hormone secretion throughout pregnancy increases maternal insulin resistance, further heightening the blood glucose concentrations of diabetic women, which is then transferred into fetal circulation and is converted into adipose tissue (Kamana, et al, 2015). As a result, the large fat deposits cause excessive growth within the fetus, potentially leading to macrosomia. Fetal macrosomia is defined as a term birth weight exceeding 4.5kg and is referred to as Large for Gestational Age (LFGA) during the antenatal period (Froehlich, et al, 2016). Fetal macrosomia is predominantly caused by maternal diabetes, with research strongly correlating poorly controlled maternal hyperglycaemia with an increased incidence of macrosomia (Kerenyi, et al, 2009). Initial identification of potential macrosomia may occur during antenatal appointments from 25 weeks gestation, when it is the midwife’s role to plot symphysis-fundal height measurements onto a customised growth chart (NICE, 2019). If at any stage during pregnancy the symphysis-fundal height measurement demonstrated excessive growth, the midwife should refer the woman for an ultrasound scan to assess fetal growth more accurately (Local Trust Policy, 2018 [1]). Following this, macrosomia is diagnosed if the estimated fetal weight exceeds the 90th centile. If the woman did not have an existing diabetes diagnosis, the midwife should then refer her for an oral glucose tolerance test to confirm the presence of maternal hyperglycaemia. It is essential that potential macrosomia is identified antenatally, as potential implications for delivery include emergency caesarean section, birth asphyxia, hypoglycaemia, respiratory distress syndrome, perineal trauma, shoulder dystocia and brachial plexus injury, which can contribute to long-term disability (Said and Manji, 2016). Significantly, birth trauma associated with the delivery of a neonate affected by fetal macrosomia can negatively impact upon bonding and attachment between mother and baby, which can also implicate breastfeeding initiation (Taghizadeh, et al, 2013).  
It is important that the effects of fetal macrosomia are minimised to reduce the negative implications upon mother-infant attachments. It is therefore vital that maternal diabetes is well managed during pregnancy to reduce the high concentrations of blood glucose within the fetal circulatory system. Locally, women presenting with diabetes are referred to the Pregnancy Diabetes Team and Diabetic Nurse, who both provide support and advice regarding ways to control blood glucose levels (Local Trust Policy, 2018 [1]). Following this, it is the responsibility of the entire multi-disciplinary team to support diabetic women during pregnancy and provide appropriate advice regarding diet and lifestyle to reduce the likelihood of adverse neonatal outcomes, such as macrosomia. Research has identified a significant relationship between diabetes induced macrosomia, particularly amongst women with GDM, and an increased caesarean section rate (Campbell, 2014). Guidelines, including those published by UNICEF, recommend practicing uninterrupted skin to skin immediately following delivery for a minimum of one hour, or until the first feed has been completed (UNICEF, 2019 [2]). However, skin to skin is not always initiated following a caesarean section due to the high intensity of a surgical environment, maternal pain and discomfort, alongside a lack of information amongst women surrounding their options to have contact with their newborn during surgery (Stevens, et al, 2018).  Healthcare professionals should make a conscious effort to facilitate skin to skin within the surgical environment where appropriate and minimise mother-infant separation periods to encourage loving attachments and support early breastfeeding initiation (UNICEF, 2019 [2]). Importantly, if the mother is unable to initiate skin to skin contact immediately following delivery, midwives should offer the birthing partner the opportunity to commence skin to skin with the mother’s consent, regardless of birth setting, to encourage bonding and breastfeeding behaviours (Huang, et al, 2019). 

Preterm labour is defined as the presence of uterine contractions accompanied by effacement and dilatation of the cervix, after 24 weeks gestation and prior to 37 weeks gestation (Local Trust Policy, 2018 [2]). Significantly, premature labour and delivery is the most frequently occurring cause of neonatal mortality and morbidity within the United Kingdom, with the potential implications for a preterm neonate being neurodevelopmental disability and gastrointestinal complications (NICE, 2016). The likelihood of an individual experiencing a preterm delivery is dependant on a variety of factors, however there is research to suggest that maternal diabetes, particularly GDM, increases this risk (Aviram, et al, 2014). Although the evidence surrounding the pathophysiology of maternal diabetes and preterm delivery is unclear, some deliveries may be expedited prematurely on an elective basis, to reduce the potential risks associated with maternal diabetes, such as macrosomia. However, preterm birth can affect mother-infant relationships, as research suggests a lower rate of breastfeeding initiation amongst preterm neonates in comparison to term neonates (Lau, 2015). Physiologically, this may be explained as a result of the immature sucking reflex possessed by many preterm neonates, which can pose barriers to oral feeding in general, which can contribute to a neonate becoming compromised and requiring specialist care. 

As neonates born to diabetic mothers are at an increased risk of experiencing adverse outcomes, they are more likely to be admitted to a Neonatal Unit for specialist treatment following delivery (Mitanchez, et al, 2015. NICE, 2015). Although an inpatient admission to a neonatal unit can occur for a variety of reasons, forty percent of all admissions are for the specialist care of preterm neonates due to low birth weight, immaturity of internal organs and an inability to feed (Bliss, 2019). Admission to a neonatal unit is significant in relation to the BFI agenda, as it potentially poses several challenges to its aims. Research has highlighted that a significant percentage of parents with a newborn admitted to a neonatal unit following birth experienced psychological trauma, including post-traumatic stress disorder and postnatal depression (Griffiths, 2018). Significantly, such mental health difficulties may negatively impact upon the development of attachment bonds between parents and their baby (Myers and Johns, 2018). Therefore, it is imperative that healthcare professionals care for parents and their babies in such a way that promotes bonding and attachment, whilst also practicing methods to protect parental mental health (UNICEF, 2019 [1]). Notably, breastfeeding has been highlighted as a possible preventative practice against depression amongst parents, therefore illuminating its importance within neonatal units (Haga, et al, 2012). It is vital that healthcare professionals support mothers, particularly those with preterm neonates, to breastfeed and express if they with to, in order to promote breastfeeding and protect maternal mental health in the long-term (The Royal College of Midwives, 2009). Moreover, involving parents in the care of their neonate, for example supporting them to participate in tube feeding, has also been correlated with improved parent-infant relationships, as a closer involvement and deeper understanding regarding the care of their baby can reassure parents that their baby is well (Ottosson and Lantz, 2017). Furthermore, due to the nature of neonatal units, neonates admitted can experience a delay in initiating skin to skin contact, which can not only impact further upon bonding, but can worsen their condition if they possess risk factors, such as preterm birth and hypoglycaemia. Promoting and practicing prolonged skin to skin, referred to as ‘kangaroo care’, is recommended within neonatal units as it has been associated with increased breastfeeding rates, whilst also having positive impacts upon premature neonatal stress levels and brain development (Campbell-Yeo, et al, 2015). Therefore, it is important for healthcare professionals to support parents to have skin to skin contact with their baby when they wish to, in order to promote secure, loving attachment bonds.

According to the Nursing and Midwifery Council, it is a legal requirement of all midwives and nurses to recognise diversity and cultural sensitivities amongst those that they care for in order to provide individualised care (Nursing and Midwifery Council, 2018). In relation to the care of neonates born to diabetic mothers, there are many ethical, religious and psychosocial elements that may influence practice. Although colostrum is important when caring for neonates affected by maternal diabetes, amongst many cultures, colostrum is socially perceived to be ‘dirty, unhealthy and infectious’ consequently deterring many parents from initiating breastfeeding within the first hour of delivery as recommended (Gates, 2014). Within many of these cultures, colostrum is expressed and disposed of until mature breastmilk is established, following which the mother will initiate breastfeeding. Furthermore, amongst specific ethnic and religious groups, breastfeeding as a practice is discouraged if the woman is involved in a relationship with an individual other than the father of her newborn, as it is believed that breastfeeding the neonate in such circumstances would curse both the child and mother (Wanjohi, et al, 2016). 
Despite guidelines for health professionals highlighting the importance of breastfeeding promotion amongst women with diabetes, it is the role of a midwife to equip all women with the information required for them to make informed choices surrounding the care of their neonate (Nursing and Midwifery Council, 2018). However, legally healthcare professionals cannot promote the use of formula milk within neonatal care, therefore this decision must be that of the mother, following which healthcare professionals should support these women to care for their newborn safely (WHO, 1981). For example, for those women that choose to formula feed their neonate until their mature breastmilk is established, it is imperative that midwives and other healthcare professionals promote elements of the BFI agenda that are tailored to these women, to consistently promote stable relationships, such as educating women regarding responsive bottle feeding and the importance of skin to skin contact for all babies (UNICEF, 2019 [3]). 

In summary, diabetes is a public health issue that has a significant prevalence within maternity services. The condition has several potentially detrimental effects upon neonatal physiology which may consequently impact upon mother-infant relationships. It is vital that the entire multi-disciplinary team recognises the significance of maternal diabetes and works collaboratively to support women to form loving and meaningful relationships with their children, whilst overcoming the challenges maternal diabetes poses to the BFI agenda. 

2,662 words.

References


Aviram, A. Hadar, E. Raban, O. Chen,R. Hod, M. Melamed, N. Wiznitzer, A. Yogev, Y. Pregnancy outcome among parturients with gestational diabetes mellitus (GDM) and late preterm birth (LPTB). American Journal of Obstetrics and Gynaecology 210(1) pp.194-195.

Balsells, M. Garcia-Patterson, A. Gich, I. Corcoy, R. (2009). Maternal and fetal outcome in women with type 2 versus type 1 diabetes mellitus: a systematic review and meta-analysis. The Journal of Clinical Endocrinology and Metabolism 94(11) pp.4284-4291.

Bliss (2019). Statistics about neonatal care. Bliss.org [online]. Available from: https://www.bliss.org.uk/research-campaigns/research/neonatal-care-statistics/statistics-about-neonatal-care Accessed: 10/02/2019

Butler, K. Upstone, S. (2019). Antenatal Expression of Colostrum. La Leche [online] Available from: https://www.laleche.org.uk/antenatal-expression-of-colostrum/#pregnant Accessed: 05/02/19.

Campbell, S. (2014). Fetal macrosomia: a problem in need of a policy. Ultrasound Obstetrics and Gynecology 43 pp.3-10

Campbell-Yeo, ML. Disher, TC. Benoit, BL. Johnston, CC. (2015). Understanding kangaroo care and its benefits to preterm infants. Pediatric Health, Medicine and Therapeutics 6 pp.15-32.

Chertok, IRA. Raz, I. Shoham, I. (2009). Effects of early breastfeeding on neonatal glucose levels of term infants born to women with gestational diabetes. Journal of Human Nutrition and Diet. 

Danaei, G. Finucane, MM. Lu, Y. Singh, GM. Cowan, MJ. Paciorek, CJ. Lin, JK. Farzadfar, F. Khang, YH. Stevens, GA. Rao, M. Ali, MK. Riley, LM. Robinson, CA. Ezzati, M. (2011). Global Burden of Metabolic Risk Factors of Chronic Diseases Collaborating Group (Blood Glucose). Lancet. 378(9785). pp.31-40

Forster, DA. Jacobs, S. Amir, LH. Davis, P. Walker, SP. McEgan, K. Opie, G. Donath, SM. Moorhead, AM. Ford, R. McNamara, C. Aylward, A. Gold, L. (2014). Safety of efficacy of antenatal milk expressing for women with diabetes in pregnancy: protocol for a randomised controlled trial. BMJ Open 4(10) pp.1-9.

Froehlich, R. Simhan, HN. Larkin, JC. (2016). An Evidence-Based Approach to Defining Fetal Macrosomia. American Journal of Perinatology 33(5) pp.456-462
Gandhi, K. (2017). Approach to hypoglycaemia in infants and children. Translational Paediatrics 6(4) pp.408-420. 

Gates, A. (2014). Multicultural Beliefs About Colostrum. Pediatric Nutrition [online] Available from: https://www.pediatricnutritionce.org/documents/52245-86_AdditionalResource.pdf Accessed: 14/02/2019

Griffiths, J. (2018). Parents’ mental health affected by neonatal care. The Royal College of Midwives [online]. Available from: https://www.rcm.org.uk/news-views-and-analysis/news/parents%E2%80%99-mental-health-affected-by-neonatal-care Accessed 01/02/2019

Haga, SM. Ulleberg, P. Slinning, K. Kraft, P. Steen, TB. Staff, A. A longitudinal study of postpartum depressive symptoms: multilevel growth curve analyses of emotion regulation strategies, breastfeeding self-efficacy and social support. Archive or Women’s Mental Health 15 pp.175-184

Hameed, A. Dirar, M. Doupis, J. (2017). Gestational diabetes from A to Z. World Journal of Diabetes 8(12) pp.489-511.

Huang, X. Chen, L. Zhang, L. (2019). Effects of paternal skin-to-skin contact in newborns and fathers after caesarean delivery. Journal of Perinatal and Neonatal Nursing 33(1) pp.68-73. 

Kamana, KC. Shakya, S. Zhang, H. (2015). Gestational diabetes mellitus and macrosomia: a literature review. Annals of Nutrition and Metabolism 66(2) pp.14-20. 

Kathleen, A. Marinelli, MD. (2014). Where’s the milk? Delayed lactogenesis II. United States Breastfeeding Committee. Hartford, USA. 

Kerenyi, Z. Tamas, G. Kivimaki, M. Peterfalvi, A. Madarasz, E. Bosnyak. Tabak, AG. (2009). Maternal Glycemia and Risk for Large-for-Gestational-Age Babies in a Population-Based Screening. American Diabetes Association 32(12) pp.2200-2205. 

Kharroubi, AT. Darwish, HM. (2015). Diabetes mellitus: The epidemic of the century. World Journal of Diabetes 6(6) pp.850-867.

Lamba, S. Chopra, S. Negi, M. (2015). Effect of Antenatal Breast Milk Expression at Term Pregnancy to Improve Postnatal Lactational Performance. Journal of Obstetrics and Gynaecology India 66(1) pp.30-34.

Lau, C. (2015). Development of suck and swallow mechanisms in infants. Annals of Nutrition and Metabolism 66(5) pp.7-14

Local Trust Policy (2017). Effective Feeding Guideline. Local NHS Trust.
 
Local Trust Policy (2018) [1]. Diabetes in pregnancy: management from preconception to the postnatal period. Local NHS Trust.

Local Trust Policy (2018). Preterm Labour and Birth. Local NHS Trust. 
Mitanchez, D. Yzydorczyk, C. Simeoni, U. (2015). What neonatal complications should the paediatrician be aware of in case of maternal gestational diabetes? World Journal of Diabetes 6(5) pp.734-743.

Myers, S. Johns, S. (2018). Postnatal depression is associated with detrimental life-long and multi-generational impacts on relationship quality. Peer J: Journal of Life and Environmental Sciences 6(4305)

Ndisang, JF. Vannacci, A. Rastogi, S. (2017). Insulin Resistance, Type 1 and Type 2 Diabetes and Related Complications. Journal of Diabetes Research 

NICE (2015). Diabetes in pregnancy: management from preconception to the postnatal period. NICE [online]. Available from: https://www.nice.org.uk/guidance/ng3 Accessed: 28/01/2019

NICE (2016). Preterm labour and birth. National Institute of Health and Care Excellence [online]. Available from:  https://www.nice.org.uk/guidance/qs135/chapter/introduction  Accessed: 10/02/2019

Nursing and Midwifery Council (2018) The Code: Professional standards of practice and behaviour for nurses, midwives and nursing associates. 
Ottosson, C. Lantz, B. (2017). Parental participation in neonatal care. Journal of Neonatal Nursing 23(3) pp.112-118

Peterson, MC. Vanter, DF. Shulam, GI. (2017). Regulation of hepatic glucose metabolism in health and disease. Nature Reviews Endocrinology 13(10) pp.572-587.

Rozance, PJ. Hay, WW. (2016). New approaches to management of neonatal hypoglycaemia. Maternal Health, Neonatology and Perinatology 2(3) 
Said, AS. Manji, KP. (2016). Risk factors and outcomes for fetal macrosomia in a tertiary centre in Tanzania: a case control study. BMC Pregnancy and Childbirth 16(1) pp.243-259. 

Spanakis, EK. Golden, SH. (2013). Race/Ethnic Difference in Diabetes and Diabetic Complications. Current Diabetes Reports 13(6) pp.814-823.
Stevens, J. Schmied, V. Burns, E. Dahlen, HG. (2018) Who owns the baby? A video ethnography of skin-to-skin contact after a caesarean section. Women and Birth 31(6) pp.453-462

Taghizadeh, Z. Irajpour, A. Arbabi, M. (2013). Mothers’ Response to Psychological Birth Trauma: A Qualitative Study. Iran Red Crescent Medical Journal 15(10) pp.1-12

The Royal College of Midwives (2009). Breastfeeding in special care and neonatal intensive care units. The Royal College of Midwives [online]. Available from: https://www.rcm.org.uk/news-views-and-analysis/news/breastfeeding-in-special-care-and-neonatal-intensive-care-units Accessed: 09/02/2019

UNICEF (2019) [3]. Infant formula and responsive bottle feeding: A guide for parents. UNICEF [online]. Available from: https://www.unicef.org.uk/babyfriendly/baby-friendly-resources/bottle-feeding-resources/infant-formula-responsive-bottle-feeding-guide-for-parents/ Accessed: 14/02/2019

UNICEF (2019) [2]. Skin to skin contact. UNICEF [online]. Available from: https://www.unicef.org.uk/babyfriendly/baby-friendly-resources/implementing-standards-resources/skin-to-skin-contact/ Accessed 10/02/2019

UNICEF (2019) [1]. What is Baby Friendly? UNICEF [online]. Available from: https://www.unicef.org.uk/babyfriendly/what-is-baby-friendly/ Accessed: 28/01/2019

Wanjohi, M. Griffiths, P. Wekesah, F. Muriuki, P. Muhia, N. Musoke, RN. Fouts, HN. Madise, NJ. Kimani-Murage, EW. (2016). Sociocultural factors influencing breastfeeding practices in two slums in Nairobi, Kenya. International Breastfeeding Journal 12(5)

World Health Organisation (1981). The International Code of Marketing of Breastmilk Substitutes. 





