


[bookmark: _Hlk2537996][bookmark: _Hlk1935280]This essay will discuss diabetes, giving information on the main types, the underlying pathophysiology of diabetes of a baby whose mother is diabetic. Potential challenges the baby may experience, a plan of care for the baby, furthermore reassuring parents that their baby is well. It will discuss the midwifes role in providing care, alongside the multidisciplinary team (MDT) including parents and how good communication is vital. How BFI agenda can educate the parents of the new born, alongside identifying ethical, legal, religious and psychosocial issues that may impact the care given. Midwives take the lead with normal care, but they must be able to recognise deviations, responding appropriately and referring to other health professionals, when required (NMC, 2015).
[bookmark: _Hlk1744603][bookmark: _Hlk1833384]Diabetes mellitus, a chronic metabolic disorder, characterised by high sugar (Glucose) levels proceeding from insulin resistance or deficiency (Jordan, 2010, p.338). There are several types of diabetes, type 1, type 2 and gestational.
[bookmark: _Hlk1833295][bookmark: _Hlk1834275][bookmark: _Hlk1920636][bookmark: _Hlk1921751][bookmark: _Hlk1758231][bookmark: _Hlk1746208]Type 1 diabetes, an autoimmune disease with complete deficiency of insulin, due the lack of beta cells in the pancreatic islets of Langerhans (Jordan, 2010, p.338).  There are three major diabetes symptoms; glycosuria occurs due to excessive glucose passing into the renal filtrate, causing polyuria and dehydration plus due to glucose being osmotically active, results in increased severe thirst – polydipsia. (Rankin, 2017, p.361). The consequences of tissues incapacity to accept enough glucose results in reluctance of glycolytic enzymes and triggers the enzymes involved in gluconeogenesis, resulting in more blood glucose than can be used (Rankin, 2017, p.361). Glucose is not being supplied to body cells, so this stimulates appetite – polyphagia, plus due to depletion of body fat and insulin stores, weight loss occurs, this combined with the cell deficiency of glucose, fluids and electrolyte imbalance, results in exhaustion and weakness (Wylie and Bryce, 2016, p.160). Fat metabolism, due to no insulin, results in ketone bodies accumulating in the blood and urine, triggering ketonaemia and ketonuria (Wylie and Bryce, 2016, p.160). Metabolic acidosis and lowering of the blood pH are caused due to ketone bodies being weak acids and releasing free ions, excess acidity in the blood causes hyperventilation, which is the body’s response to removing extreme hydrogen ions which can lead to the life-threatening condition, diabetic ketoacidosis (Wylie and Bryce, 2016, p.160). Diabetic ketoacidosis can be more rapid in pregnancy, a serious complication which is an obstetric emergency and affects about 1-3% of diabetic pregnancies which may result in severe morbidity for the mother and increased risk of intra-uterine (IUD) (Boyle, 2007, p131).  Risk factors identified in type 1 diabetes include genetics and environment, linking to chromosomes (Wylie and Bryce, 2016, p.159). Treatment for type 1 requires regular insulin administration by insulin pump or injection (Jordan, 2010, p.338). Pregnant women with type 1 diabetes require increasing amounts of insulin, which will be prescribed according to the individual woman’s needs (Bothamley & Boyle, 2009).                                                                                                                                                                                                                                              
[bookmark: _Hlk1914716][bookmark: _Hlk1758317]Type 2 diabetes mellitus, a long-term metabolic disorder, with varying degrees of insulin resistance or deficiency (Jordan, 2010, p.338), beta cells fail to produce enough insulin in response to glucose from meals (Wylie and Bryce, 2016, p.163). Type 2 diabetes is associated with both microvascular and macrovascular complications, several organs affected include pancreas, liver, skeletal muscle, kidneys, brain, heart, small intestine and adipose tissue (Chatterjee, et al., 2017). Treatment may be diet control, insulin or hypoglycaemic drugs (Jordan, 2010, p.338). Type 2 diabetes can be associated with obesity, physical inactivity, insulin resistance and affect people of different ethnicities in contrasting ways (Diabetes.co.uk, 2019). Deprivation and stress are strongly associated with type 2 diabetes, as identified in the CEMACH report into diabetes in pregnancy (2007), these women may need extra support as they may find it difficult to access services, especially women who do not speak English. Midwives need to be proactive, ensuring these women receive the best care for positive outcomes (Bothamley and Boyle, 2009).                                                                                                                                                        Most pregnant women with diabetes type 2 may be moved from tablets onto insulin, therefore gaining adequate control over blood sugar (Jordan, 2010, p.338). Hypoglycaemia is the adverse effect of insulin, attacks are dangerous and can lead to neurological damage to the woman or neonate (Jordan, 2010, p346). Good management of diabetes is fundamental. 
[bookmark: _Hlk1927550][bookmark: _Hlk2161598][bookmark: _Hlk2172422]Gestational diabetes Mellitus (GDM) is a form of high blood sugar and affects pregnant women (Rankin, 2017, p.361). GDM is a carbohydrate intolerance in pregnancy, with different degrees of severity (Bothamley and Boyle, 2009). GDM may affect up to 18 in 100 pregnancies, over the last 10-20 years GDM has increased and usually develops in the second half of pregnancy. Pregestational and gestational diabetes are associated with an increased rate of malformation and maternal health complications, making them significant health concern (Ornoy, et al., 2015). The period of embryonic organogenesis, which occurs in the first 42 days of pregnancy, is the most critical period for the embryo and poor glycaemic control relates to congenital anomalies, especially neural tube defects, and cardiovascular anomalies, skeletal malformations, genitourinary and gastrointestinal defects (Kenny and Myers, 2017, p.150). Hypertrophic cardiomyopathy is most common, it’s distinguished by thickening of the interventricular septum and the ventricular free walls and commonly resolves automatically in the first few weeks of delivery. (Stewart & Malhotra, 2015).  Maternal hyperglycemia, a condition of excessive glucose in the blood, may lead to structural and morphological changes in the fetus, leading to excess malformations or abnormal cell death and affects 1 to 3% of pregnancies overall (Ornoy, et al., 2015).  During normal pregnancy glucose tolerance changes, fasting blood glucose concentration falls, and postprandial glucose concentration rises (Robson and Waugh, 2013, p.115). From around 20 weeks increasing levels of placental hormone (growth hormone and cortisol), including human placental lactogen, are responsible for increasing maternal insulin resistance. The foetus’s major organs have formed by 20 weeks, therefore the fetus will grow mainly in size compared to complexity (Reed, 2019). Blood glucose will peak after eating and due to insulin resistance cells not being able to convert glucose into energy, leads to increased delivery of excessive glucose and nutrients to the fetus, stimulating fetal insulin production and other growth factors that promote fat deposition, resulting in a macrosomia baby, therefore increasing the chances of shoulder dystocia, birth injury (Brachial plexus injuries and fractures of the clavicle and humerus), assisted delivery,  perineal tearing and caesarean section (Robson and Waugh, 2013, p.115). GDM carries an increased risk of pre-eclampsia, polyhydramnios, pregnancy induced hypertension, IUGR and spontaneous preterm birth. Major changes to the metabolism of a pregnant woman, carbohydrate and fat, occur due to the need to provide nutrients to support fetal development and growth, not only in utero but to necessitate adequate stores of energy and substrates for the transition to extra uterine life (Bothamley and Boyle, 2009). Midwives, alongside the MDT involving diabetic team, diabetes specialist midwives, consultant diabetologist and consultant obstetrician, are responsible to educate, diagnose and treat all women diagnosed with GDM (Kenny & Myers, 2017). Working collaboratively to deliver individualised care, enabling the woman to make informed realistic choices (Local Trust, 2018).  
[bookmark: _Hlk2163700]Women with pre-existing diabetes should be offered pre-pregnancy counselling and assessment. Communicating that good glycaemic control before conception can increase the chance of pregnancy, reduce but not eliminate the risk of miscarriage, congenital malformation, stillbirth and neonatal death but to continue the use of contraception until there is optimal control. Offer advice on how to lose weight, in line with (NICE, 2014) guidelines, for women who have a BMI above 27 kg/m2. Folic acid (5mg/day) should be advised to be taken until 12 weeks gestation, to reduce the risk of neural tube defect (NICE, 2015). Low dose aspirin, from 12 weeks gestation, should be advised to all women with diabetes to reduce pre-eclampsia (Kenny and Myers, 2017).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         As soon as their pregnancy test is positive, they should be referred to the pregnancy diabetes team and seen within one weeks’ notice (Local Trust, 2018).  If retinopathy is present at the onset of pregnancy, retinal assessment will be offered at 16 weeks and 28 weeks, pregnancy may cause a rapid increase in the progression of diabetic retinopathy (Diabeticretinopathy.org.uk, 2019). If diabetic nephropathy (Chronic loss of kidney function) is present, there will be a need to maintain good control of blood glucose levels and blood pressure. This condition increases the risk of preterm delivery and poor pregnancy outcome.
[bookmark: _Hlk2273018][bookmark: _Hlk2338021][bookmark: _Hlk2338761][bookmark: _Hlk2434604]It is the responsibility of the community midwife, to identify women at risk, ensuring a glucose tolerance test (GTT) is performed and appropriately acted upon (Local Trust, 2018). The midwife, at the booking antenatal appointment, will assess the risk of GDM using risk factors such as BMI above 30kg/m2, previous macrocosmic baby weighing 4.5kg or above, previous gestational diabetes, family history of diabetes (First-degree relative with diabetes), minority ethnic family origin with a high prevalence of diabetes (South Asian: specifically women whose country of family origin is India, Pakistan or Bangladesh), Black Caribbean and Middle East (Specifically women whose country of family origin is Saudi Arabia, United Arab Emirates, Iraq, Jordon, Syria, Oman, Qatar, Kuwait, Lebanon or Egypt) (NICE, 2019).  Advise should be given regarding diet, weight and exercise, providing the information leaflet, “Why weight matters in pregnancy”, so informed decisions can be made (Local Trust, 2018). Being overweight or obese increases the risk of complications to both mother and baby, good care and working together can reduce risks (RCOG, 2019). Any woman with risk factors should be offered a test for GDM (NICE, 2015). The screening test is a full 75g oral glucose tolerance test (OGTT), which is performed between 24-28 weeks gestation. If there is prior history of diabetes, the test will be performed by 14-16 weeks gestation and an HBA1c measurement to check for overt diabetes. Some women may decline the test or unable to tolerate it, so alternatives will be offered, however communication with a member of the diabetes MDT must take place (Local Trust, 2018). Midwives need to respect, support and document a person’s right to refuse or accept treatment therefore making sure care is delivered effectively by working in partnership with the woman (NMC, 2015). If the woman’s fasting glucose level is 5.6mmol/litre or above or a 2-hour fasting glucose level of 7.8mmol/litre or above, the diagnoses will be GDM. Ultrasound scans should be offered including the nuchal scan, ultrasound scan for detecting fetal structural abnormalities, cardiology scan of the fetal heart including serial growth and amniotic fluid volume scans, at monthly interviews from 28 weeks until delivery (Meeks and Hallsworth, 2010).  Women with diabetes will be referred to the Consultant Obstetrician, the lead clinician involved in complications during pregnancy and birth, working alongside midwives and the MDT. General antenatal care pathway will be followed alongside extra appointments. Having the baby in a consultant-led maternity hospital will be advised, offering high dependency, the need for continuous monitoring and the need for a neonatal unit (RCOG, 2013). Clearly and accurately documented in the notes and in partnership with the woman, a plan for maternal and neonatal care will be made including insulin management during labour and into postpartum period. The woman will be advised to come into the hospital with concerns of reduced fetal movements or if she becomes unwell and to recognise signs and symptoms of urinary or vaginal infections (Robson and Waugh, 2013, P.116). Women, from 36 weeks gestation, will be encouraged to colostrum harvest, referring them to the breastfeeding team for advice and support. Colostrum harvesting involves expressing and collecting from the breast, then freezing the colostrum until it is required (Local Trust, 2018). The midwife needs to respect and be aware of religious and human right issues impacting on breastfeeding, such as Muslim women fasting and Hindus belief that colostrum is detrimental to the baby, consequently discarding it (Pollard, 2018). Laroia and Sharma (2006), state that effective behaviour in breastfeeding can be achieved, through skilled breastfeeding support and counselling, without making assumptions, recognising diversity and individual choice (NMC, 2015).
With uncomplicated GDM during pregnancy, labour should be allowed to commence spontaneously, but no later than 40+6 weeks. Pregnant women with type1 or type 2 diabetes, with no other complications are advised to deliver between 37 and 38+6 weeks, reducing the chance of fetal compromise. Any maternal or fetal complications, advise would be to deliver prior to 37 weeks (Local Trust, 2018). Women in preterm labour are given steroids or corticosteroids, this becomes more complicated with diabetes due to steroids being anti-inflammatory drugs and can lead to maternal hyperglycaemia. Antenatal steroids are important in reducing the risk of respiratory distress syndrome and promote pulmonary maturity and growth in the fetus. Blood glucose levels must be closely monitored (Khanse, 2019).
A caesarean may be planned or an induction of labour, informing NICU and the anaesthetic team. With the onset of labour normal diet and insulin care are given, taking hourly measurements of maternal blood glucose and adjusting appropriately. Due to risks of hypoxia, continuous electronic fetal monitoring will be undertaken and a paediatrician should be present at birth. The midwife will communicate with the woman and family, making sure they are fully informed and aware of all possible outcomes. Should a macrosomia fetus be present then the MDT will be alert for shoulder dystocia and act promptly (Wylie & Bryce, 2016). 
Babies born to diabetic mothers will need additional observation and care. The baby will remain with the mother, should admission to the neonatal unit not be indicated. Immediate skin to skin is offered, to reduce crying, initiating thermoregulation, reducing respiratory distress thus conserving energy and risk of hypoglycaemia. Encouraging breastfeeding, preferably within the first 30 minutes and since diabetic mothers have a delay in lactogenesis II, (reducing milk intake for the neonate), it is important to discuss responsive feeding, ideally there should not be more than three hours between feeds, eliminating problems. If the mother has colostrum harvested this can be used, hand expression will be discussed and demonstrated (Pollard, 2018). The Baby Friendly Initiative (BFI) was established to build a firm foundation to assist midwifery and healthcare to support mothers and families with feeding, therefore achieving a loving, close bond with the baby, as this is known to improve infant development and wellbeing, inclusive of keeping mother and baby together (UNICEF UK, 2012). The midwife and the MDT must recognise signs of poor feeding, as this can contribute to hypoglycaemia or jaundice. Mothers should be aware that capillary blood glucose levels are advised (via heel prick, just before the 2nd feed and no more than three hours after 1st feed) and should remain at ≥ 2.6mmol/L, in conjunction with observations, including consciousness, tone, temperature, respiration and colour. Documenting all results on Newborn Early Warning Chart (UNICEF UK, 2013). Consent from the parents is vital, plus looking for signs of deterioration, whilst constantly offering reassurance. Any signs of deterioration the baby will need a paediatrician review (Local Trust, 2016).
[bookmark: _Hlk2537359]Predisposing risk factors of a neonate to a diabetic mother are polycythaemia (A condition of excessive red blood cells) and hypoglycaemia. Neonatal hypoglycaemia, a common metabolic abnormality due to inability to maintain glucose homeostasis, can be defined as blood glucose <2.6 mmol/L (Local Trust, 2016). Hypoglycaemia occurs in about 1-3 out of every 1000 births. Following birth, the baby no longer has high level of glucose supplied by the placenta, but the pancreas continues to produce excessive insulin, resulting in blood glucose level becoming very low. Diagnoses require accurate measurement of blood glucose levels. (Wylie and Bryce, 2016). The main source of fuel utilised by the human brain is glucose and oxygen, so without adequate blood sugar levels this causes impairment to the brains ability to function, recognising all signs and symptoms are paramount (Campbell and Dolby, 2018).
 Jaundice a yellow colouration of the newborn skin, sclera, and mucus membrane, caused by deposition of bilirubin, hyperbilirubinaemia. A common condition affecting 60% of term babies and 80% of premature babies. In most cases physiological jaundice is harmless and not a sign of underlying disease (Nice, 2010). Pathological jaundice is caused by excessively high levels of unconjugated bilirubin, the aim will be to diagnose and treat the underlying cause alongside preventing the level of bilirubin from rising further (Campbell and Dolby, 2018). Giving parents information and advice on the care their baby may need, along with signs of jaundice, reassuring and encouraging to feed their baby frequently. 
In conclusion, considerable progress has been made in diabetes. Successful outcomes for mother and fetal/neonate require an immense amount of care, communication and commitment from midwives, the MDT and parents. Midwives working alongside the MDT, giving prompt and early recognition of both short- and long-term consequences can improve the outcome for mother, fetus and family.
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