


[bookmark: _GoBack]Diabetes Mellitus (DM) is a common endocrine disorder complicating pregnancy, defined as an inherited and/or acquired deficiency in insulin production or the ineffectiveness of the insulin produced (WHO, 2019; Local Trust Policy, 2018, p.4). Primary DM is categorised as type 1 or type 2, where secondary DM is the result of other conditions such as pancreatitis, drug therapy and Cushing’s syndrome (Waugh and Grant, 2014, p.236). Gestational Diabetes Mellitus (GDM) is any degree of glucose intolerance with onset or first recognition during pregnancy and the disappearance of the disorder is common after delivery
(Stewart and Murphy, 2014, p.44). Maternal hyperglycaemia has associated neonatal risks of fetal macrosomia, stillbirth, congenital malformation, premature and operative delivery, fetal growth restriction, neonatal hypoglycaemia and respiratory distress syndrome (RDS) that provides rationale for consideration of GDM as a continuous risk variable in pregnancy (McCance, 2015, p.686; Stewart and Murphy, 2014, p.44). 18% of women are affected by GDM, highlighting the importance of academic discussion surrounding fetal pathophysiology and how the midwife involved in neonatal care ensures practice is underpinned by the Baby Friendly Initiative (BFI) (RCOG, 2013, p.1).
 
Maternal diabetes constitutes unfavourable environments for embryonic and fetoplacental development. The placenta produces Oestrogen, Cortisol and Human Placental Lactogen hormones that can potentially block insulin, starting at around 20 to 24 weeks gestation (Stanford Children’s Health, 2019). As the placenta develops, hormone production increases where insulin resistance is greater. When insulin production is not sufficient for increasing hormones, this results in GDM (Stanford Children’s Health, 2019). Neonatal pathophysiology can differ to that of an infant whose mother is not diabetic, where pregestational diabetes exacerbates the risk of congenital malformations of the heart, brain, spinal cord, urinary and gastrointestinal tract. Decreased cell proliferation and increased cell apoptosis is due to maternal hyperglycaemia causing high oxidative stress. Gene expression is thus altered and causes a deviation from normal fetal development (Gabbay-Benziv et al., 2015, p.481). A Diabetic pregnancy can also be associated with restricted fetal growth where poorly controlled type 1 Diabetes is significantly related to vasculopathy. With the placenta mostly comprised of vessels, vasculopathy is linked to placental dysfunction and subsequent growth abnormality (Gutaj and Wender-Ozegowska, 2016, p.39). Neonatal hypocalcaemia is common for infants with mothers of pregestational diabetes and is defined as plasma calcium concentration below 2mmol/l or ionized calcium concentration below 1.1mmol/l. Abnormal calcium phosphorus metabolism with decreases in calcium and vitamin D in the third trimester is argued to be the main cause (Mitanchez et al., 2015a, p.736). Preterm delivery also has associations with pregestational diabetes, where the rate is increased by 25% (Mitanchez et al., 2015b, p.259). Despite little evidence available on how Diabetes causes preterm birth, arguments suggest that pregestational hypertension in type 1 Diabetes and third trimester glycosylated haemoglobin in type 2 Diabetes are prematurity predictors (p.259).

Fetal macrosomia, defined as a larger than average birth-weight (above 4kg), affects between 15 and 45% of new-born’s with mothers who have GDM (Kamana et al., 2015, p.14). Neonates born to women with GDM are 80% more likely to be macrosomic (Mayor, 2017, p.1). Higher blood glucose levels pass through the placenta into fetal circulation. The fetal pancreas responds to this in the second trimester via Insulin secretion and where hyperinsulinaemia is in combination, this leads to an increase of fetal fat and protein stores (Kamana et al., 2015, p.4). A unique pattern of overgrowth occurs, involving a central deposition of subcutaneous fat in the abdominal and interscapular areas resulting in augmented shoulder and abdominal girth (p.15). An induction of labour is recommended at Consultant level for suspected macrosomic cases and maternal Diabetes, as delivery timing is important to prevent stillbirth, excessive fetal growth and shoulder dystocia (NICE, 2018; Berger and Melamed, 2014, p.8). Local policy stipulates that women with controlled GDM by diet alone are advised to give birth no later than 40 weeks, 6 days. However, this must be earlier when maternal or fetal complications are present (Local Trust Policy, 2018, p.19). Individualised decisions must be made regarding delivery timing for women with pre-existing diabetes and macrosomic fetal growth. If no other complications are present, delivery should be advised between 37 and 38 weeks, 6 days to reduce the risk of fetal compromise or maternal intervention (pp.19-21). 

Due to risks of abnormal physiology discussed above, women require appropriate multidisciplinary communication where the promotion of normality is prioritised. Consultant Obstetrician and Diabetologist involvement for these high-risk pregnancies, jointly with community midwives, collaborate to reduce risks of diabetic-related problems (Local Trust Policy, 2018 p.5). Regular liaison with a known midwife allows the promotion of normal aspects of pregnancy and motherhood such as breastfeeding, as well as advocacy through a variety of offered specialist services (p.5). With pathophysiology in mind, there is potential for adverse neonatal outcomes to occur in the immediate postnatal period if an appropriate care plan is not utilised. 

For infants with altered physiology, risks of feeding difficulties, hypoglycaemia and respiratory distress are significantly increased (Kamana et al., 2015, p.16; Boulvain et al., 2016, p.2). Operative deliveries such as caesarean section may be advised Obstetrically to minimise negative consequences (Boulvain et al., 2016, p.3). Such procedures are known for lowering breastfeeding initiation rates compared to undergoing normal vaginal delivery (Palla and Kitsantas, 2017, p.167). Supportive research argues that this type of delivery impacts on breastfeeding exclusivity and delays initiation (Fielder, 2016, p.57). Delayed skin-to-skin contact, mother and infant separation, maternal post-surgery complications, anaesthetic effects, intensive care admission and socio-cultural circumstance provide indication for breastfeeding difficulties (Palla and Kitsantas, 2017, p.176; Forster et al., 2014, p.2). Feeding infrequency, although relatively common, requires proactive approaches for those born to diabetic mothers to ensure the prevention of neonatal compromise. 

Women with Diabetes are advised to feed their infant imminently following delivery (within 30 minutes) and subsequently every two to three hours to minimise hypoglycaemic risks (NICE, 2015; McCance, 2015, p.693). Pre-feed capillary blood glucose measurements are suggested before the second and/or third feed, to identify blood glucose stability. Frequent interval feeding until pre-feed capillary plasma glucose levels are maintained at a level in line with Local Trust Policy (2018, p.25). If results are below recommended levels, despite maximum feeding support and abnormal clinical signs present, tube feeding or intravenous dextrose must be implemented with maternal consent (NICE, 2015). Prolonged, consistent skin contact should be encouraged by the midwife for at least one hour as this promotes bonding and continued opportunities to feed (Local Trust Policy, 2017, p.6). Studies demonstrate that early skin-to-skin and kangaroo care improves physiologic stability including temperature, heart rate, respirations and blood glucose. Intensive care admissions are also reduced for hypoglycaemia, particularly for premature infants (Chiruvolu et al., 2017, p.1). Fetal to neonatal transition requires the availability of adequate oxygen, glucose energy and thermal control. However, when one element is deficient due to compromise, this can influence the other elements leading to hypoxia, hypothermia and/or hypoglycaemia. Compromised infants at risk of hypoglycaemia require kangaroo care to reduce the depletion of glucose metabolism (Petty, 2015, pp.159-161). Rationale for this care should thus be explained to parents and accurate documentation should be completed by midwives, including discussion on responding to feeding cues (Local Trust Policy, 2017, p.6). 

The midwife’s role for neonatal care is supporting women in initiating the first breast or bottle-feed within one hour of birth, to utilise instinctive behaviours (Local Trust Policy, 2017, p.6). Women with Diabetes are less likely to breastfeed or continue breastfeeding exclusivity (Forster et al., 2014, p.2). A 24-hour delay in lactogenesis II is common for these mothers, increasing likelihoods of infant formula supplementation for these neonates (p.2). Long-term breastfeeding maintenance requires a maternal ability in developing a positive relationship with their baby. Initiation must be facilitated by the midwife to accommodate meaningful discussions, where individual circumstances and needs are carefully considered (UNICEF, 2012, p.14). Deliberation must also be given to maternal wellbeing, as pre-existing diabetes increases risks of hypoglycaemia during breastfeeding. An additional carbohydrate meal prior to breastfeeding or a snack during should be recommended (Local Trust Policy, 2018, p.25). 

Abnormal feeding behaviours may be indicative of hypoglycaemia, which should prompt a full clinical assessment and consideration for blood glucose measurement (BAPM, 2017, p.7). An assessment of infant wellbeing by the midwife includes level of consciousness, tone, colour, heart rate and respirations as part of a New-born Early Warning Trigger and Track (NEWTT) chart. A review in one hour and a management plan initiation is required if breastfeeding is not commenced (Local Trust Policy, 2017, p.9). NEWTT frameworks are performed to identify neonatal clinical deterioration following birth, minimise maternal separation through early intervention and reduce neonatal unit admissions (South West Neonatal Network, 2015). Midwifery efforts to encourage feeding through nappy changes, skin contact and guidance on colostrum expression should be made. Maternal understanding of frequent colostrum expressing (at least two hourly) must be enhanced and given directly or in to a suitable container such as a 2ml syringe and infant feeding cup (Local Trust Policy, 2017, p.9). Early, frequent expressing is vital in maturing glandular tissue to allow sufficient production and protection of breastmilk supply (UNICEF, 2012, p.24). Infant Feeding and Paediatric referrals are recommended if expressed breastmilk does not meet requirements for feeding difficulties and compromised new-borns. Otherwise, formula supplementation is indicated with maternal consent to counteract sleepy behaviour and reduced output (Local Trust Policy, 2017, p.10). Multi-agency approaches to reluctant feeders allows promotion and cultural enhancement of positive attitudes towards breastfeeding, particularly for infant deterioration (NHS Trust, 2012, p.6).

Psychosocial and religious factors play a role in influencing women’s choices on feeding. Breastfeeding has a strong religious basis in Islam, where the Quran recommends breastfeeding for 2 years as every infant has the right to be breastfed (Anwar and Wallace, 2013, p.137; Jamil, 2018, p.81). Quran teachings existed before formula milk or other breast milk substitutes, suggesting these women would be less inclined to provide formula supplementation if breast feeding is not established (Mohamad et al., 2013, p.265). Psychological issues of labour length and type of birth experienced may also influence maternal perceptions of hand expression and giving colostrum, where formula feeding becomes an easier alternative during exhausting periods of motherhood (BAPM, 2017, p.23). 

Culturally appropriate midwifery care can contribute to positive health outcomes by adopting mother-led feeding approaches. Empowering women means encouraging mothers to offer the breast when ready and feeding expressed milk until breastfeeding is actively effective (BAPM, 2017, p.23). Breastfeeding disparities are thus reduced, where tailored support can acknowledge cultural differences and address the factors making either breastfeeding, formula supplementation or hand expression acceptable within communities (Fischer and Olson, 2014, p.216). Supportive research argues empowering women results in the improved quality of their maternal role and a decrease in psychological stress (Heidari et al., 2017, p.2). Midwives were found to portray a positive attitude towards feeding and practical assistance in the early hours after delivery which played significant roles in breastfeeding initiation and maternal empowerment (p.5). Midwives have a duty in their roles as professional advocates to be mindful of women’s informed choices when caring for vulnerable neonates. 

As infants of mothers with Diabetes are at increased risk of neonatal intensive care admissions, Women are encouraged to colostrum harvest from 36 to 37 weeks gestation (RCM, 2011). Infants are at a higher risk of needing blood glucose monitoring in neonatal intensive care and pre-stored colostrum can be used to minimise formula supplementation or intravenous glucose (Forster et al., 2014, p.2). Colostrum stabilises infant glucose concentrations more effectively than infant formula as it is swiftly absorbed (Moorhead et al., 2017, p.2205). Its nutritional composition and non-nutritive bioactive factors promote survival, healthy development and protection from infection (Wszolek, 2015, p.268). By midwives acting as technical experts and skilled companions for women-centered care; maternal awareness of breast function, confidence in handling breasts antenatally and breastfeeding is increased (Swerts et al., 2016, p.35; RCM, 2011). Cultural influences on antenatal hand expression can be relevant in compromising neonatal health when maternal Diabetes is present. Some women from South-east Asia and Africa hold beliefs that colostrum is “dirty and stale” or that breastmilk is not good if it has been stored in the breast for more than three hours (Beauman, 2018, p.8). Colostrum feeding is discouraged and considered as taboo within these communities, meaning they are less likely to colostrum harvest despite diabetic predisposed risks to the infant (Wanjohi et al., 2017, p.4). 

For mothers who wish not to or cannot express colostrum, midwives hold responsibility in ensuring choice is based on an informed decision and that there is an awareness of breastfeeding benefits alongside infant formula risk (BAPM, 2017, p.24). In trials involving infant nutrition, there is potential for undermining breastfeeding with subsequent long-term consequences for maternal and infant health (UNICEF, 2019, p.20). Ethical issues extend to the way human milk substitutes are sometimes marketed, where unprecedented amounts of advertising are aimed at parents and health professionals (Binns et al., 2017, p.3). Rights of an infant to be breastfed and the rights of mothers to make informed choices on breastfeeding is disputed, meaning midwives must ensure that no food or drink other than breastmilk should be given to breastfed babies unless clinically indicated or because of maternal informed choice (UNICEF, 2019, p.20). Brands of infant formula milk hold no nutritional difference but using a first milk for the first year should be recommended and made clear to parents (p.12). The practise of disregarding colostrum is argued to be caused by a lack of understanding on its nutritional value on neonatal health. Midwifery practice thus holds a role in educating women on the importance of colostrum harvesting and feeding when a pregnancy is under high-risk care for Diabetes. Maternity staff must respect cultural values, ensure that inaccurate or conflicting information is not divulged to new mothers and offer help with breastfeeding numerous times before discharge (Murray and McKinney, 2014, p.440). This increases women’s confidence, where problems can be identified and corrected early by staff. Midwives can then refer women to local breastfeeding resources outside of the sphere of hospital should she need it. Documentation of this discussion with support should also be kept within the mother’s notes (BAPM, 2017, p.24). 

Parental reassurance is a key aspect of postnatal care, as providing Diabetic mothers with knowledge on their baby’s wellbeing means recognition of problems can occur with a prompt response after discharge. Trust policy recommends for midwives to ensure that follow-up appointments are made for Diabetes management. Reasons for re-attending hospital and contact numbers are to be explained, a postnatal debrief is offered if the delivery was deemed traumatic and women are informed of community midwifery home visits until discharge to the General Practitioner and Health Visitor (Local Trust Policy, 2018, p.25). Postnatal debriefing is defined as discussions implemented with the intention of providing ample opportunity to talk about birth experiences. This approach does not aim to elicit every detail but is women-led, where mothers can ask questions or tell her side of the story (Bastos et al., 2015, p.10). Debriefing allows a fuller understanding of labour and birth events to develop a sense of closure or reassurance. Where Obstetric emergencies occur, debriefing provides time to concur understanding for why decisions were made at the time (p.10). 

To allay parental worry regarding new born wellbeing after a pregnancy with Diabetes, community midwives hold responsibilities of assessing for jaundice or hypoglycaemia at every postnatal contact (WHO, 2013, p.3). Midwives must assess normal colour, tone, stable body temperature maintenance, feeding and are passing urine and appropriate stools at regular intervals (ODN, 2015, p.5). Lethargy or tremors may indicate hypoglycaemia, providing rationale for why new-borns with Diabetic mothers require careful midwifery assessment at home. Regular community midwife liaison encourages women to participate in planning postnatal care, enabling informed decisions (ODN, 2015, p.1). Relevant, timely information ensures women can recognise deterioration of their infant’s health, allowing prompt admission to hospital.

Diabetes Mellitus places pregnancy at a high complexity level and increases the risks of adverse neonatal outcomes. Large emphasis is placed on prolonged skin-to-skin, early and frequent feeding, pre-feed glucose measurements and colostrum expressing to prevent hypoglycaemia and neonatal intensive care admissions. It is the role of the midwife to recognise psychosocial, cultural and ethical factors influencing women’s choices on colostrum harvesting and breastfeeding versus formula, where tailored support is required to meet these needs. In conclusion, communication with the multi-agency team advocates women’s informed choices through the promotion of normal pregnancy and improves infant outcomes after birth. 
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