


[bookmark: _GoBack]Within this assignment there will be a discussion of the underlying pathophysiology of a newborn whose mother is diabetic and the challenges this infant may face due to this health condition. Also, it will also focus on the role of the midwife in creating a care plan for this newborn and how they may educate the parents on signs of deterioration.
There are three types of diabetes mellitus that an individual may have. They are type one diabetes mellitus (T1DM), type two diabetes mellitus (T2DM) and gestational diabetes (GDM). T1DM is an autoimmune disease whereby there is a destruction of insulin producing cells in the pancreas (Atkinson, et al, 2014, p. 69) whereas T2DM is a deficiency in insulin caused by a dysfunction in insulin producing cells, with insulin resistance within their organs (Chatterjee, et al, 2017, p.2239). GDM is classified as an intolerance to carbohydrates which is diagnosed during pregnancy (Hosseini, et al, 2018, p. 64).

All three types of diabetes can affect the fetus in-utero and during the first few days of the newborn’s life. Some complications which may arise antenatally are fetal abnormalities, macrosomia and polyhydramnios. The baby of a diabetic mother is also at risk of developing hypoglycaemia or respiratory distress syndrome after delivery (Mitanchez, et al, 2015 a, p. 734).

Pathophysiology is the study of the underlying changes in the body’s physiology that results from disease or injury (Huether and McCance, 2017, p. xii). During pregnancy, the placenta produces hormones such as oestrogen and human placental lactogen. These hormones further increase the resistance of insulin within the body, therefore increasing the amount of glucose that is transferred across the placenta to the developing fetus (Wylie and Bruce, 2016, p. 168). 
One of the complications which can occur during the first 24 hours is neonatal hypoglycaemia. It is defined as a reduction in blood glucose (BG) levels below 2mmol/L (British Association of Perinatal Medicine, 2017). Newborns who are at risk of developing hypoglycaemia include; those born to mothers with diabetes, premature infants and babies who are small for their gestational age (Hawdon, 2016, p. 135). Hypoglycaemia occurs because the infant will be adapting to an intermittent nutrient supply and attempting to maintain thermoregulation by utilising the available glucose stores (Lomax, 2015, p. 43). Research has found that neonatal hypoglycaemia can cause brain injuries such as an ischaemic stroke or a parenchymal haemorrhage if left untreated (Boardman,  et al, 2013, p. 2).
Furthermore, newborn respiratory distress syndrome can occur due to insufficient surfactant production during fetal development. Maternal diabetes can increase this risk as the increased level of insulin interrupts the pattern of surfactant production (Mitanchez, et al, 2015, p. 251). Respiratory distress syndrome may cause hypoxia as less oxygen will diffuse into the lungs due to the reduced amount of functioning surfactant (Lomax, 2015, p44). This increased demand for oxygen can lead to metabolic acidosis and if the infant is hypoglycaemic, the pulmonary blood vessels will constrict and further impact the surfactant production (Lomax, 2015, p.44). Due to the immaturity of the lungs, a newborn may display rapid breathing, flared nostrils and abnormal respiratory sounds when breathing (National Health Service, 2018). 
Research indicates that macrosomia is classified as a birth weight over 4000g (Junior, et al, 2017, p. 83). The increased amount of glucose transferred across the placenta causes the fetus to become hyperglycaemic. As a result of this, the fetal pancreas will secrete insulin to reduce the amount of glucose in the fetal blood. However, an excess amount of insulin may be secreted by the pancreas, leading to hyperinsulinemia. Therefore, macrosomia is caused by a combination of hyperglycaemia and hyperinsulinemia which leads to an increase in stores of fat and protein in the fetus (Kamana, et al, 2015, p. 14). The trunk of a macrosomic infant may be larger than its head, therefore increasing the risk of shoulder dystocia at delivery (Hill and Cohen, 2016, p. 253). Other complications for the infant include birth asphyxia and a brachial plexus injury from the mode of delivery. Also, there may be complications for the mother when pregnant with a macrosomic fetus as it can increase the risk of a lower segment caesarean section (LSCS), instrumental delivery and trauma to the perineum and anal sphincter (Campbell, 2014, p. 3).
Another complication which may arise from maternal diabetes is polyhydramnios which is defined as an abnormally high volume of amniotic fluid. This can be caused by fetal anomalies with impaired swallowing or maternal diabetes (Dashe, et al, 2018, p. B4). If the fetus experiences an episode of hyperglycaemia, they may develop polyuria which will contribute to the volume of amniotic fluid (Hamza, et al, 2013, p. 1241). Polyhydramnios can result in premature labour or premature rupture of membranes, therefore women diagnosed with this complication should be monitored by the multi-disciplinary team throughout their pregnancy. Poor glycaemic control during pregnancy can also cause miscarriage or fetal anomalies such as cardiac or neurological (Mills, et al, 2015, p. 851).  Research has identified that increased levels of glucose can lead to mutations in cardiac cells causing them to continue reproducing during organogenesis. This mutation can lead to congenital heart disease for the infant from birth (Griffiths, 2017). 
A newborn infant who is born to a mother with diabetes should remain on the postnatal ward within their local trust site for a period of 24 hours due to the increased risk of hypoglycaemia (Local trust guideline, 2018). Health care professionals should be observing newborns who are at risk of developing the illness for clinical signs of hypoglycaemia. These signs include lethargy, cyanosis and hypotonia (British Associated of Perinatal Medicine, 2017). Immediately after delivery, the infant should have skin-to-skin contact with the mother or father for at least one hour with the first feed taking place during this time (Local trust policy, 2018). Having skin-to-skin contact can aid regulation of the new born’s temperature, heart rate and blood glucose levels. It is important to place a dry towel across the infant and place a hat on their head to avoid evaporation of heat (Rutgers and Meyers, 2015, p. 186).
If the mother is artificially feeding, local trust guidelines advise to give 10-15ml/kg within the first hour (Local trust guideline, 2018). Also, it is advised that breastfed babies should have their first feed within the first hour after delivery (Baby Friendly Initiative (BFI), 2017). Once the first feed has taken place, the responsibility of the midwife is to complete the initial breastfeeding assessment within 6 hours. This assessment includes observing for signs of effective feeding, nipple or breast damage and the well-being of the infant (BFI, 2018). However, if the infant has not fed effectively 1-2 hours after birth, skin-to-skin contact should be maintained with the mother or father and the midwife should assess the well-being of the baby and record the results on the neonatal observation chart. If the mother wishes to breastfeed, the midwife should encourage her to express colostrum and feed it to the baby through a syringe (Local trust guideline, 2018).
As per local trust guidelines, if feeding has not been established after the second feed, the newborn should be put on an active feeding plan (Local trust guidelines, 2018). The plan includes maintaining skin-to-skin contact and encouraging breastfeeding with assistance from various health care professionals if needed. The mother should continue to hand express 8-10 times in a 24-hour period whilst attempting to attach the baby to the breast prior to this. The baby should be placed on four hourly observations as per local trust guidelines to monitor their well-being (Local trust guideline, 2018). These observations will include measuring the heart rate, respiratory rate, temperature and colour of the infant. 
A new born who is at risk of developing hypoglycaemia requires two pre-feed blood glucose monitorings 2-4 hours after birth (Local trust guidelines, 2018). The midwife should gain consent prior as per the Nursing and Midwifery (NMC) Code (2018, p.7). If the BG level is above 2mmol/L after two consecutive feeds, the BG monitoring can be discontinued if there are no clinical signs of hypoglycaemia (Local trust policy, 2018). However, if the first result is below 2mmol/L with no clinical signs of hypoglycaemia, it is important to support feeding every three hours and to recheck the BG level prior to the next feed (Local trust guideline, 2018). 
If two or more BG levels are below 2mmol/L, the midwife has a responsibility to inform the neonatal team as they can investigate causes of the hypoglycaemia further (Local trust guideline, 2018. The infant may need to be transferred to the neonatal unit (NNU) for treatment such as an intravenous infusion of 10% glucose (Local trust guideline, 2018). Separation of the mother and infant during the first 24 hours can make the initiation and continuation of breastfeeding difficult, causing a reduction in the confidence of the mother (Aghdas, et al, 2014, p. 37).
Any infant who is unable to maintain their B levels or is unable to breastfeed, the recommendations are to feed them formula supplementation with consent from the mother (Local trust guideline, 2018). However, mothers who had diabetes during their pregnancy are encouraged to hand express antenatally from 37 weeks gestation for 5 minutes every day (Local trust guideline, 2017). Antenatal hand expression can reduce the risk of formula supplementation and can ensure the infant receives colostrum if the infant becomes hypoglycaemic (Wszolek, 2015, p. 268).
During pregnancy women may experience different feelings. However, if they have a pre-existing medical condition or have been diagnosed with one during their pregnancy, it can cause feelings of anxiety. Therefore, it is important for midwives to give every woman individualised care based on their clinical need, values and preferences (Royal College of Midwives (RCM), 2014).
During the antenatal appointments, midwives are able to give women advice and support regarding any concerns they may have about their pregnancy, reassuring them about the developing fetus. General advice includes diet, exercise and travel (National Institute for Health and Care Excellence (NICE), 2019). However, women who have pre-existing diabetes or have been diagnosed with GDM during their pregnancy should be referred to be under the care of the multi-disciplinary team (MDT). This team includes various health care professionals such as a Midwife, an Obstetric Consultant and a Diabetes Specialist Midwife (Local trust guideline, 2016).
It is advised that diabetic women attend combined diabetic clinics, where they will be educated about the risk of hypoglycaemia and how to recognise the signs, as well the importance of controlling BG levels (NICE, 2015 a). Also, it is important to educate women about their diet and how to manage any prescribed medication they take. If the diet or medication is left uncontrolled, it could lead to high BG levels which increases the risk of macrosomia or birth defects (Wilmot and Mansell, 2014, p. 678). The midwife has a responsibility to ensure that the woman attends all these appointments. Attending them can reassure both the mother and the MDT members about the health of the developing fetus.
Due to the increased risk of macrosomia, intra-uterine growth restriction and birth defects, diabetic woman have additional ultrasound scans at 28, 32- and 36-weeks’ gestation (Local trust guideline, 2016). If there are deviations from the normal limits for the growth of the fetus, a plan may be arranged for extra ultrasound scans or a plan for delivery may be made (Local trust guideline, 2016). The NMC Code states that it is important to work in partnership with the woman to deliver her care effectively (NMC, 2018, p. 6). Also, the midwife should gain informed consent prior to a procedure and discuss all findings with the woman once completed (NMC, 2018, p. 7).
Once the baby has been delivered, the mother may be anxious about her newborn child. The initial examination of the new born will be performed within the first hour after delivery to identify any abnormalities. This can provide immediate relief if no abnormality is detected. However, a discussion of the findings should be done with the parents in a sensitive manner as it may be distressing if the abnormality was unknown (Campbell and Dolby, 2018, p. 43).
Another way to reassure the parents that their baby is well is to measure the pre-feed B monitorings as per the local trust guidelines for maternal diabetes (Local trust guideline, 2017). This information should be relayed back to the parents to alert them of any deterioration or if the BG level is within the normal limits. 
It is important to educate parents on the clinical signs of a well-baby, this can give them the confidence to make a health care professional aware of any signs of deterioration. Clinical signs of a healthy baby include well perfused skin, symmetrical limb movements and good muscle tone (Lindsay, et al, 2018, p. 183). If there is a clinical need, the midwife may undertake neonatal observations every four hours. They will be looking at the perfusion of the skin, heart rate, temperature and respiratory rate of the infant to ensure that they are within the normal limits (Lindsey, et al, 2018, p. 183).
As explained above, the first feed should take place within the first hour after delivery. If breastfeeding, the midwife should be observing for signs of effective attachment which include the chin indented into the breast, a wide mouth and the baby close to the mother’s chest (National Childbirth Trust, 2019). The parents should be informed of signs of effective attachment and the signs of successful breastfeeding. To identify successful breastfeeding, the parents should look for rhythmic sucking during the feed, relaxed limbs and changing stools (NICE, 2015). For formula fed infants, parents should be observing for weight gain, changing stools and good urinary output (NHS, 2016).
The BFI agenda is a set of standards which were created to aid health professionals in helping parents to bond with their new born infants whilst supporting mothers with feeding (BFI, 2017). One of the standards aims to support pregnant women to have an early relationship with their new born as well as understanding the importance of breastfeeding (BFI, 2017). In line with this standard, antenatal classes have been created to educate women and their partners on various topics, such as feeding methods and caring for their new born (NHS, 2018). However, there may be numerous reasons as to why mothers choose to not breastfeed their child, regardless of the education they are given antenatally, for example a woman who has low economic status. A study found that reduced breastfeeding rates have been associated with low economic status, as deprived neighbourhoods may lack breastfeeding support (Peregrino, et al, 2017, p. 12). Therefore, midwives have a responsibility to educate these women about breastfeeding and increase the available support. 
The agenda also aims to encourage skin-to-skin contact after delivery to enable mothers to initiate breastfeeding (BFI, 2017). Although skin-to-skin contact is encouraged, not all women accept this. A study conducted in 2014 analysed the opinions of women from different cultures about skin-to-skin contact immediately after birth. A Pakistani woman reported feeling shame as she had body fluids on her skin and night clothes in front of her family (Finigan and Long, 2014, p. 274). Research has also identified that there is a higher prevalence of GDM in Asian women (Yuen and Wong, 2015, p. 1024). As per local trust guidelines, midwives would educate these women about antenatal hand expression to initiate breastfeeding after birth (Local trust guideline, 2018). However, some individuals in this culture believe that colostrum is impure, thus infants are given formula supplementation for the first few days of their life, which may increase the risk of hypoglycaemia (British United Provident Association Global (BUPA), 2015). Therefore, conversations surrounding these topics should be completed in the antenatal period with the midwife remaining neutral and addressing the woman’s needs and preferences (BFI, 2018 a). Implementing these standards when caring for mothers with diabetes can improve neonatal outcomes as mothers will be aware of the benefits of breastfeeding and the importance of early initiation of feeding.
To conclude, it is important to continually improve maternity services to ensure the health of both the mother and the fetus. This is emphasised in diabetic mothers due to the increased risk of hypoglycaemia and new born respiratory distress syndrome. Furthermore, antenatal education of breastfeeding remains vital in the care of the neonate as skin-to-skin contact and early feeding can reduce the risk of these poor neonatal outcomes.  
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