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Pathophysiology is defined as the physiology of abnormal states; specifically, the functional changes that accompany a disease or syndrome (Merriam-webster, 2019). Diabetes is a disease occurring when blood glucose concentrations are too high (National Institute of diabetes and digestive and kidney diseases ((NIDDK)), 2016). This may be due to the body being deficient in the hormone insulin, known as Type 1 diabetes or, being resistant to the action of insulin, known as Type 2 diabetes (NIDDK, 2016). A different form of diabetes is gestational diabetes mellitus (GDM), this occurs during pregnancy when a temporary diabetic state arises due to increased metabolic workload and pregnancy induced insulin resistance (Tiran, 2017). With a lack of evident research, the aetiology behind gestational diabetes is unknown, however there are risk factors which mean some women are at greater risk (Mayo Clinic, 2017). The Baby Friendly Initiative (BFI) focuses on healthcare for babies, their mothers and families worldwide. Thus, encouraging professionals to develop the skill set and attitudes to support feeding and developing close, loving relationships. This further facilitates all babies to get the best start (UNICEF, 2019a). Breastfeeding has an impact on all babies, regardless of underlying pathological conditions. BFI includes actions for promoting, protecting and supporting breastfeeding which is significant with regard to diabetes as breastfeeding and colostrum harvesting will have a great impact on the development and wellbeing of the newborn (UNICEF, 2016b). The pathophysiology that diabetes causes are seen to affect the mother and neonate, leading to challenges which can subsequently compromise the neonate. This almost acts as a barrier when attempting to meet the aims of the BFI as care must be in beneficence of the service user (NMC, 2015). 


Diabetes in pregnancy is affiliated with increased obstetric risk in comparison to normal pregnancy (Simmons, 2010). Pregnancy is a significant period in which maternal metabolic adaptions occur to ensure physiological demands of pregnancy and lactation can be met (Einstein ,2010). However, these adaptations lead to increase insulin resistance, with the fall in plasma glucose and amino acids and a rise in free fatty acids (McCane, 2015; Wylie and Bryce, 2016). This is directly linked to hormones; human placental lactogen (HPL), oestrogen and cortisol, in conjunction with the increased maternal glucose levels as a result of an insulin resistance, which can affect fetal glucose homeostasis (Wylie and Bryce, 2016). The risk factors include a family history of type 2 diabetes, previous GDM or previous impaired glucose tolerance as well as hypertension, age greater than 35 years old, obesity with a body mass index greater than 30, alongside a previous large baby 4.5kg or more, or previous baby with an abnormality and a previous late intrauterine death (Wylie and Bryce, 2016). Additionally, family origin can also be associated as a predisposing factor (Wylie and Bryce, 2016).

It is important that the midwife explains the risk assessment and testing for GDM in order for the woman to make an informed decision regarding screening (The National Institute for Health and Care Excellence (NICE), 2015).  Furthermore, women should be aware that if they present with 2+ glycosuria or above on one occasion or of 1+ or above on two occasions that women are tested as undiagnosed GDM may be indicated (NICE, 2015). Women who have been diagnosed with GDM need to be taught about self-monitoring, diet and exercise as well as medications (NICE, 2015).  Adverse pregnancy outcomes are shown to be associated with poorly controlled pre-pregnancy diabetes, with the incidence of these complications being more frequent than if pregnancy was not complicated by diabetes (Wylie and Bryce, 2016). Therefore, it is important to have discussions with the mother as well as multidisciplinary team (MDT) involvement for both the safety of the mother and neonate. When referring to MDT this includes the Diabetic team, consultant obstetrician, consultant diabetologist, diabetes specialist nurse, midwife, dietitian, General Practitioner as well as specialist diabetic midwives (Bothamley and Boyle, 2017; Local Trust, 2018). An important discussion to have with the women is one in which explains both the long and short-term implications of diabetes, good blood glucose control and treatment (Local Trust, 2018). 

There are a range of potential challenges which can compromise a neonate of a diabetic mother. One of the challenges comes from excessive fetal growth causing macrosomia (Wylie and Bryce, 2016). Macrosomia is where the birthweight is above the 90th centile for gestation or the baby is 4-4.5kg at term (Tiran, 2017). The mother’s excess levels of blood glucose transfer to the fetus causing increased secretion of insulin, resulting in increased tissue and fat deposits (Sanford children’s Health, 2019). However, the uptake of glucose by the fetus contributes to maternal glucose concentrations (Desoye and Nolan, 2016). The timing of the delivery is important to reduce chance of fetal compromise, especially if the fetus is suspected to be macrosomic with the risk of shoulder dystocia (Local Trust, 2018). A macrosomic neonate has a unique pattern to which they grow, whereby there is a decreased head-to-shoulder ratio as the shoulder and extremity circumferences are larger (KC et al., 2015). An additional complication is birth injury, often associated with shoulder dystocia which diabetic mothers have a threefold increased risk of (Perinatal Institute, 2011). It is a disproportion between the diameter of the pelvis in relation to the diameter of the fetus (Perinatal Institute, 2011).  Where macrosomia is suspected on ultrasound timing and mode of delivery is important, with an elective caesarean section or induction of labour needing to be discussed then documented accordingly with the woman (Local Trust, 2018).  However, if there is no complication or timing constraints then it is preferred for diabetic women to have spontaneous labour (Local Trust, 2018).  

Moreover, stillbirth, complications related to preterm birth and increased perinatal mortality are also complications linked to a diabetic mother (Bothamley and Boyle, 2017). However, more recent studies have found the risk of stillbirth to be lower than in the past due to initiation of monitoring and treatment (Kampmann et al., 2015). Congenital abnormalities are complications which could arise and are most common when there has been poor maternal glucose control in the first trimester (Potter, 2015). Congenital abnormalities are malformations present at birth (Tiran, 2017) They can be linked to the cardiovascular, central nervous and skeletal systems abnormalities (Gabbay-Benziv et al., 2015), as well as neurologic immaturity and renal, ear and gastrointestinal anomalies (Potter, 2015). There are complications linked to haemoglobin which may affect a newborn; polycythaemia which means a high concentration of red blood cells in the blood (NHS, 2016) which is associated with hyperbilirubinaemia (Wylie and Bryce, 2016). Hyperbilirubinaemia is defined as excess bilirubin in circulating blood (Tiran, 2012) unconjugated hyperbilirubinaemia is a cause of early neonatal jaundice (BMJ, 2019), which can compromise a neonate. Additionally, the neonate can suffer from respiratory distress syndrome due to the insulin in the fetus’ system delaying surfactant production, needed for lung maturation (Sanford children’s Health, 2019). On account of the fact that fetal lung maturity is acquired in a later gestation, steroids may be considered (Local Trust, 2018). 

Hypoglycaemia is a condition which babies born to a diabetic mother are at risk of and is where the blood glucose level is below 2.6mmol/l with clinical signs of hypoglycaemia (Local Trust, 2016). These conditions can be life threatening if an inadequate care plan is in place. (Bothamley and Boyle, 2017; Wylie and Bryce, 2016; Children’s Hospital of Philadelphia (CHOP), 2019; Mayo Clinic, 2017). According to NICE guidelines (2015) women with diabetes should give birth in the hospital, in view of the risk of hypoglycaemia and need for continuous monitoring (Local Trust, 2018). Midwives are in an ideal position to support pregnant women with diabetes, ensuring they are on the correct care pathway to manage the associated risks to the mother and the neonate, with the help of the MDT, such as the diabetes specialist team (Dashora et al., 2018). It is paramount that women make choices about their care with knowledge of the care for baby. This is done through multi-professional working, ensuring women are educated and supported (NHS, 2015). Antenatally the community midwife will refer the woman to the antenatal clinic where, at the first appointment the risk of hypoglycaemia will be discussed and women with diabetes would be encouraged to express and store colostrum (Local Trust, 2018).  Antenatal expression can begin from 36 weeks and women need to be taught how to hand express. Hand expression can be explained by the midwife providing instructions in the form of a step by step leaflet as well as showing women using models to ensure the correct technique. Women should be taught to collect colostrum into syringes provided ensuring they are labelled and can be frozen until it is required (Diabetes & Antenatal Milk Expressing, 2014).

Meaningful conversations, which are women centred, need to happen in the antenatal period.  They are essential when discussing feeding intentions of the baby (UNICEF, 2019c) as diabetic women need to be informed about the beneficial effects of breastfeeding their babies alongside the increased risk of diabetes in babies who are formula fed (Local Trust, 2016).  Breastfeeding is strongly encouraged as it is absorbed quicker by the neonate, in turn, settling their blood sugars more quickly (Local Trust, 2018). Therefore, early feeding, within the first hour, is important for a neonate due to the fact that even small amounts of colostrum can be sufficient in raising blood sugars to normal levels (Local Trust, 2016). Diabetic mothers are recommended to express and store breastmilk in late pregnancy to enable breastmilk to be immediately available for the neonate, due to the increased risk of hypoglycaemia alongside the possible delay in lactogenesis (Foster et al., 2014). However, the use of expressed breast milk (EBM) allows women to top up their baby with EBM if the baby is struggling to breastfeed, to protect breastfeeding and maintain the mothers supply before supplementing with formula (Local Trust, 2016).  Midwives have a role to promote BFI, and within this is the ability to support mother to make informed decisions regarding the introduction of fluids other than breastmilk (UNICEF, 2019b) but they also need to be beneficent. For example, if breastfeeding/EBM is not sufficient to increase blood glucose levels supplementation with formula may be recommended (Local Trust, 2016) and any supplementation has to be a fully informed maternal choice (Local Trust, 2017). The international code of marketing of breastmilk substitutes (WHO, 1981) is important to regulate infant feeding products including formula to preventing damaging breastfeeding rates (UNICEF, 2019d). It states that no health care system should promote infant formula (WHO, 1981). This implies that, healthcare professionals like midwives, legally cannot promote formula milk as no person shall advertise infant formula due to the aim of the international code of marketing of breastmilk substitute ensuring formula is not marketed (UNICEF, 2019e).  

Midwives must uphold to the professional standards set in The Code (2015) by The Nursing and midwifery, meaning diversity needs to be recognised as well as cultural sensitivities considered. This is relevant due to the fact that early feeding and colostrum is important in preventing compromise to the neonate and links in with BFI. Breastfeeding can be complicated by factors such as personal, psychosocial, cultural and economic (RCM, 2015). Therefore, in some cultures, breastfeeding initiation may be delay through cultural practices such as discarding colostrum, then breastfeed when their milk comes in (Adugna, 2014).  It is important to recognise delayed initiation of breastfeeding may be due to lack of maternal education (Adugna, 2014) but may also be the woman’s personal preference or thoughts that colostrum is not sufficient for the baby. This links back to meaningful conversations, and ensuring women are making informed choices on deciding how to feed their baby based on events, experiences and information available (UNICEF, 2019c). 

Hypoglycaemia is the most important known metabolic complication from diabetic mothers (Stanescu and Stojcescu, 2014) and according to NICE (2015) all maternity units should have a policy for preventing hypoglycaemia. Routine neonatal blood glucose will need to be monitored in the postnatal period to protect at risk babies of hypoglycaemia (Local Trust, 2016). Timing of blood glucose monitoring is important in relation to feeding, the first feed should take place within an hour of birth and the first blood glucose should be taken after this but before the second feed (Local Trust, 2016). Women should be aware that the blood glucose (BG) test consists of blood being drawn from the heel (CHOP, 2019). However, if their baby is term and has no clinical signs of hypoglycaemia, they should not be subjected to BG testing in the first three hours after birth (Local Trust, 2016). This not only allows time for uninterrupted skin to skin but determines the baby’s ability to recover and/or maintain its blood glucose, after the expected physiological drop (Local Trust, 2016). It is important to reassure parents these observations are routine and support the clinical assessment of their newborn. 

Neonatal care for all babies born to a diabetic mother should allow all babies to remain with the mother if both clinically stable (NICE, 2015). This is an important time where on-going skin to skin should be facilitated, not only to aid with thermo-regulation but also encourage feeding (Local Trust, 2016). Additionally, if early breastfeeding and skin to skin is not protected it could trigger the energy triangle with hypothermia leading to hypoglycaemia (which they are already at risk from) which leads to hypoxia, making the neonate more compromised. The BFI is in place to ensure parents are supported in having a close and loving relationship with their baby (UNICEF, 2019b) however, this relationship may be compromised if skin to skin is interrupted. Unfortunately, skin to skin and bonding may be interrupted if clinically mother or baby are not well. NICE guidelines (2015) state that babies are to be admitted to the neonatal unit (NNU) if they are showing signs of compromise including: hypoglycaemia associated with abnormal clinical signs, respiratory distress, jaundice requiring phototherapy, prematurity, as well as signs of cardiac decompensation, neonatal encephalopathy or polycythaemia, requiring intravenous fluids or tube feeding (NICE, 2015).  Admission to NNU can compromise bonding and attachment between the parents and the neonate, it is important that health care practitioners facilitate breastfeeding and expressing if it is the mothers wishes as it helps infants reach full health, development and psychosocial potential (Wallenborn et al., 2017). Research has found that factors such as race/ethnicity and type of diabetes impact breastfeeding practice (Wallenborn et al., 2017). Therefore, support should be in place to ensure needs are met even if mother and neonate are not together, through practices such as hand expression and skin to skin and ensuring social support is available.  

If the mother has had a traumatic birth, for example experienced shoulder dystocia, or the neonate had to go to NNU it is important that parent-infant closeness occurs, taking into account socio-economic, political and cultural variations, to support the physical and emotional needs of both the parents and the neonate (Flacking et al., 2012).  A vital part of protecting and ensuring the parents and baby having a close and loving relationship is empowering parents to feel like a vital part of their baby’s care (UNICEF, 2016a). Additionally, the MDT should work together to ensure skin to skin contact is facilitated and recognised as part of essential care not as desirable care (UNICEF, 2016a) to ensure women and their partners feel physical and emotional closeness to their baby. Women may feel anxious about breastfeeding therefore, it is imperative midwives reassure women that there will be a comfortable safe space to breastfeed/ hand express. This is especially important with regard to religious considerations and protecting breastfeeding, due to religions such as Muslim it being customary for women to breastfeed, preferable in private (Attum, 2019). NNU often offer little privacy but by having a focus on providing this private safe space is essential to help meet BFI standards (UNICEF 2016a). 

In conclusion, maternal diabetes can lead to a variety of complications for the neonate which can be perceived as compromising. The MDT can work together to recognise, protect and support the mother and neonate, to meet their needs while adhering to the BFI agenda. If a care plan is in place and meaningful conversations have taken place, women can be better informed and prepared about possible outcomes and how best to support their baby. 
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