


[bookmark: _Hlk497763997][bookmark: _Hlk507417529]Joanna is a 32-year-old multiparous woman, who presented at her antenatal booking appointment 9/40 weeks gestation with a raised body mass index (BMI) of 37 and essential hypertension (EHT); Joanna is medicated with Methyldopa 250mg three times daily. Joanna’s blood pressure (BP) was 130/80mmHg, Pulse 72 beats per minute (bpm) and a negative urinalysis. At Joanna’s 34/40-week appointment her BP is 142/92mmHg, Pulse 68bpm and urinalysis indicates a + glucose. This essay will discuss the pathophysiology of raised BMI and EHT, with attention to the possible implications of glycosuria and rising BP for Joanna and her fetus-neonate.

BMI is the most common measurement used to define obesity and is calculated by dividing an individual’s weight in kilograms by their height in metres squared. A BMI equal to or greater than (≥) 30 is classified as obese (Public Health England (PHE), (2015). Obesity is a chronic condition whereby an individual as an abnormally high accumulation of body fat, to the extent it can negatively impact their health World Health Organization (WHO), (2018). O’Connor, (2017 pg.183) discusses the concept of an ‘obesogenic environment’; the influences, opportunities, and conditions of an individual’s lifestyle which leads them to obesity, in Joanna case working part time, the main caregiver to her child may lead to limited time to exercise or to make the right meal choices. 

According to the recent Confidential Enquiries into Maternal and Child Health (CEMACH) report, obesity significantly increases the risk of maternal and fetus-neonate complications. The report highlights obesity as a direct factor in 30% of maternal deaths; twice the risk of spontaneous abortion and intrauterine death (IUD) (Knight, et al., 2014). The Department of Health (DoH) (2010) acknowledge the CEMACH report and express concerns that, obesity will become the social norm; with 1 in 5 women already considered obese at conception. With a BMI of 37 Joanna is considered obese and will be referred for obstetric consultant led care (see appendix) (Local Trust Policy, (LTP) 2011).

The presence of glycosuria may be the result of a high carbohydrate meal eaten prior to the appointment (Borle, 2014). LTP, (2018) suggest a + of glucose is insignificant and should be ignored. However, as it may be an indication of a metabolic dysfunction it should not be dismissed, and further investigation is necessary (National Institute for Health and Care Excellence, (NICE) 2017). Glycosuria in Joanna’s urinalysis may be indicative of Gestational Diabetes Mellitus (GDM), a comorbidity commonly associated with maternal obesity. Insulin levels decrease by around 60% throughout pregnancy, whereby, insulin resistance physiologically increases. This increase is further exasperated by obesity leading to increased blood glucose (PHE, 2015). A further urinalysis is required and if positive, testing for GDM should be considered; a glucose tolerance test (GTT) is recommended as Joanna is below 35+6/40 weeks gestation; fasting glucose and HbA1c ≥36/40 weeks gestation (see appendix) (LTP, 2018).

There are significant complications associated with GDM which may compromise Joanna and her fetus-neonate (see appendix) (LTP, 2018). The presence of extra maternal blood glucose will enter the uteroplacental circulation, stimulating the fetal pancreas to produce insulin, this can lead to fetal macrosomia; a fetus measuring ≥90th percentile or as a birth-weight of 4000g irrespective of gestation (Centre for Maternal and Child Enquiries (CMACE), 2010). There are numerous implications for Joanna and fetus-neonate, when considering a large for gestational age (LGA) infant. Shoulder dystocia, neonatal asphyxiation, skeletal injuries such as clavicle fractures, IUD and an increased risk of neonatal hypoglycaemia have been reported (see appendix) (Mohammedbeigi, et al., 2013). 

GDM mother are often advised to have a preterm induction of labour (IOL) to minimise poor maternal and fetal outcomes (LTP, 2018). Wolfe, et al., (2012) question the ethics of preterm IOL, stating preterm delivery of a fetus can cause neonatal respiratory distress as their lungs have not matured. LTP, (2018) suggest that GDM and LGA neonates are at increased risk of respiratory distress even if delivered close to term, therefore a care plan for fetus-neonate management will have been made antenatally (see appendix). IOL carries many risk factors for Joanna, obesity is associated with failed IOL, leading to augmentation with oxytocin, prolonged or failure to progress in the 1st and 2nd stages of labour, leading to either an instrumental delivery of forceps / ventouse  or a lower segment caesarean section (LSCS); of which, can lead to uterine atony and postpartum haemorrhage (PPH) (Au, et al., 2016) and for these reasons Joanna’s obstetric consultant should be updated when labour commences. Joanna’s anaesthetist must also be contacted as obesity and EHT present with anaesthetic problems, such as failed intubation, difficulty siting an epidural, and medication contraindications; these potential complications would have been discussed with Joanna after a referral would have been made due to her morbidities antenatally (see appendix) (LTP, 2016a).

Maternal obesity is also linked to neural tube defects in a fetus; causing congenital abnormalities of the brain, spine, and spinal cord during the first 28 days of conception, reported to be linked to insufficient amounts of folic acid reaching the developing embryo (British National Formulary, 2018).  Women classified as obese should be advised to take a higher dose of folic acid; 5mg once daily (OD), preferably from 3 months prior to conception up to 12/40 weeks gestation (LTP, 2011). Unfortunately, many women are unaware they have conceived until after 28 days; however, there is still significant benefits to taking folic acid when conception is confirmed, to support the developing fetus (CMACE and RCOG, 2010).

The RCOG, (2014) highlight the association of low or a deficiency in vitamin D and maternal obesity, in part due to the large uptake of vitamin D by adipose tissue. Low vitamin D is associated with maternal hypocalcaemia a deficiency of calcium in the bloodstream, which may result in osteomalacia a softening of bones or autoimmune diseases such as systemic lupus erythematosus. Vitamin D is also important for fetal bone and lung development; and low maternal vitamin D can influence the development of conditions such as asthma and rickets in children (Josefson, et al., 2013). It is unclear whether maternal vitamin D supplementation will prevent these conditions, however, it is advocated to promote benefits such as; insulin sensitivity and immunity responses (RCOG, 2014).

Joanna suffers with EHT, an illness defined as a BP ≥140/90mmHg with no oedema or proteinuria present and exists preconceptionally up to 20/40 weeks gestation. After 20/40 weeks gestation new hypertension is classified as pregnancy induced hypertension (PIH) also without the presence of proteinuria. The significance of BP is gestation dependant; generally, the earlier in pregnancy hypertension is diagnosed the more likely it is to be pre-existing (LTP, 2016b). EHT is a chronic condition with no apparent underlying causes (Wylie and Bryce, 2016a pg.178-179), however, EHT is a documented comorbidity of obesity and other interrelated factors such as a high sodium diet or insulin resistance (Webster, et al., 2013 pg.28). 

EHT is termed the ‘silent killer’ as it can go undetected until it manifests itself in a complication of the disorder. It can be quite problematic diagnosing EHT in early pregnancy due to normal hypotensive psychological changes; peripheral vasodilation reduces vascular resistance and cardiac output increases which, in the 1st and 2nd trimester of pregnancy reduces BP. By the 3rd trimester BP will stabilise to preconception measurements (Soma-Pillay, et al., 2016). As women will be engaging with antenatal appointments on a regular basis, midwifes are in a prime position to screen women and identify those who may show signs of EHT; PIH or other pathophysiological signs relating to pre-eclampsia (Webster, et al., 2013 pg.28-33). An appointment with the obstetric team should be made as soon as a hypertensive disorder is suspected (LTP, 2016b).



Treating EHT in pregnancy is a challenge for the multidisciplinary team; implementing a care plan that balances the health of the mother and the wellbeing of the fetus; especially as some women fear their medication will harm their infant and cease taking it against medical advice (Wylie & Bryce, 2016b pg.7). These fears are warranted as some antihypertensive medications are linked to fetal congenital abnormalities such as heart defects, cleft lip/palate, and spina bifida (Jordan, 2010 pg.237-238). Ideally women with EHT would be referred to an obstetric consultant for counselling prior to conception to cease contraception and discuss changing to a medication suitable for pregnancy (see appendix) (Webster, et al., 2013 pg.28-33). 

Correctly medicated EHT in pregnancy is relatively low risk; however, there is potential for maternal and fetus-neonate compromise which a midwife should have knowledge of (Cohen, et al., 2015). The pathophysiological comorbidities of obesity and EHT mean that Joanna is at an increased risk of developing Pre-Eclampsia Toxaemia (PET) a multisystem disorder specific to pregnancy and childbirth. PET occurs in women who suffer EHT with an increasing BP and proteinuria (Wylie & Bryce, 2016b pg.15). It is suggested that PET arises from the result of placental ischemia; an inadequate blood supply which fails to deliver nutrients and oxygen to the placenta; activating maternal pathophysiological complications such as impaired renal or hepatic function, blood clotting, and seizures (Winter, et al., 2012 pg.15). Placental ischemia can result in placental insufficiency, whereby the inadequate supply of oxygen and nutrients to the fetus lead to fetal growth restriction; the obstetric team will monitor fetal wellbeing by ultra sound scan, IOL or LSCS may be suggested if the fetus becomes compromised (see appendix) (LTP, 2016b). 

PET is also associated with placental abruption which affects around 1% of EHT pregnancies; the placenta prematurely separates either, partially or fully from the uterine wall prior to delivery. Placental abruption as high morbidity and mortality rates for mother and fetus if appropriate interventions are not undertaken. Maternal PPH and / fetal death are inevitable unless a LSCS is performed immediately (Jovandoric, 2016).

Although Joanna’s urinalysis is negative for proteinuria, with the possibility of GDM and Joanna’s EHT as precursors for preeclampsia; understanding why Joanna is presenting with glycosuria and raised BP is essential. There are steps a midwife can take to ensure Joanna is on the correct pathway (Nursing and Midwifery Council (NMC), 2015). NICE, (2011) advise using the correct cuff size for accurate BP measurements as a small cuff can increase BP by 10-40mmHg. Ensure Joanna is taking 75mg OD of aspirin to prevent coagulation in the blood to reduce the risk of PET and educating Joanna on PET potential signs and symptoms; such as epigastric pain, severe headaches, and blurred vision (LTP, 2016b).

Referring Joanna to the antenatal clinic for bi-weekly BP’s with urinalysis for proteinuria and glycosuria. If preeclampsia is suspected PET bloods should be taken to check clotting profile, hepatic and renal function (see appendix). Calculation of the mean arterial pressure (MAP); the average pressure in the arteries during one cardiac cycle, this is done by taking 3 BP readings, at least 10 minutes apart over at least 30 minutes (LTP, 2016b). Reflexes may also be assessed for hyperreflexia; overactivity of reflexes which could indicative of impending seizures, leading to consideration of prophylaxis magnesium sulphate (see appendix) (Wright, et al., 2015). 

Considering the potential effects of obesity and EHT on Joanna during the perinatal period, the pathophysiological comorbidities, and potential outcomes for Joanna; venous thromboembolisms (VTE) are a concern for Joanna’s care. VTE is a disease which manifests as either deep venous thrombosis (DVT); a thromboembolism found in vessels in legs or a pulmonary embolism (PE); a thromboembolism which has travelled to the lungs (RCOG, 2015), and is leading cause of direct maternal deaths occurring within 45 days post-delivery (Knight, et al., 2016). VTE is usually a multifactorial event; instrumental deliveries, PPH’s, LSCS and a BMI of ≥30 all scoring on a risk assessment (see appendix) (LTP, 2010). Midwifes should be aware that the guidelines for thromboprophylaxis differ from perinatal to the postnatal period. For example, at the first antenatal booking appointment, scoring ≥4 would indicate thromboprophylaxis from the first trimester, however, in the postnatal period scoring ≥2 would require thromboprophylaxis for at least a 10day period, score dependent (RCOG, 2015).

In conclusion most women accessing maternity care are often considered low risk and their care is midwifery led. Women that present with complex needs such as raised BMI and EHT, will require additional care from an obstetric led team (National Collaborating Centre for Women's and Children's Health (UK), 2010). The Royal College of Midwives, (2014) advocate specific individualised care as a benefit in enhancing maternal and fetus-neonate outcomes. As key practitioners in low risk pregnancies and birth, midwifes are in a prime position to identify women with complex needs by taking a full social, family, and medical history (NMC, 2015). Increasing the number of antenatal visits will improve the likelihood of detection, and a prompt management plan can be implicated for improved maternal and fetus-neonatal outcomes (Mohammedbeigi, et al., 2013).

Obesity and EHT are morbidities with the potential to cause significant health complications for both mother and fetus-neonate. Working effectively as part of a multidisciplinary team and educating women are the best tools for observation and prevention in the continuous quest to reduce morbidity and mortality rates for women and their holistic family from pregnancy and beyond (Knight, et al., 2016).




Appendix
Student No:                                                                                                                            Scenario: AS1 Care Plan

	ASSESS
	PLAN
	Rationale of plan and ongoing care

	1. PHYSICAL NEEDS

	

	ANC
AN APP 34/40:
G3 P1

Urinalysis – glycosuria. + glucose detected:

	· Review maternal antenatal notes


Booking App: 9/40 BMI = 37.
· Discuss health risks associated with raised BMI for Joanna and baby:
· GDM
· VTE
· IUGR
· Macrosomia
· Ensure Joanna has been sign posted to reputable support groups to assist with diet and exercise.

	· To ascertain any maternal risk factors.


· Midwives have a duty of care to prevent ill health to both mother and fetus in the antenatal, intrapartum, and postnatal period. By promoting and encouraging self-efficacy, health, and self-care in accordance with the UK’s public health agenda.

· Healthy eating and 30 minutes of exercise a day are recommended to maintain a healthy lifestyle and pregnancy.


	


	At 9/40 booking APP, urinalysis was NAD. There are no further indications glycosuria.
· Discuss Joanna’s diet.
	

· To eliminate the possibility of + glucose being due to a meal consumed before this APP. 

	


	Due to Joanna’s raised BMI at booking, a GTT should have been booked and carried out between 24-28/40. 

· Check AN note for results of previous GTT.  

If GDM Positive:
· Ensuring Joanna is on the correct care pathway and understands how to monitor and control GDM which is controlled by:
· Diet
· Medication
· Insulin

· Discuss obstetric appointments and plans for intrapartum care:
· Place of Birth
· IOL
· LSCS / instrumental delivery
· Corticosteroids for fetal lung maturation.
· Anaesthetic assessment.


· Discuss harvesting colostrum from 36/40



	


· To Ascertain if Joanna is positive for GDM or not.

· Obstetric referral is necessary for fetal wellbeing and USS, to monitor fetal growth, liquor volume and umbilical artery doppler velocimetry. 
· A referral to Diabetic clinic to support Joanna with controlling GDM and CBG.


· Midwives are in a unique position to offer a level of continuity of care and to build a trusting relationship with mothers. This relationship will allow Joanna to ask any questions she may not have understood or felt she could ask when she was with the consultant. This will help to elevate any worries or concerns she may have.

· Neonatal hypoglycaemia and jaundice are common in babies of mothers with GDM. Colostrum can be used as a preventive measure for these conditions.

	




	If GTT results are normal:
· Request a repeat urinalysis for consideration of GDM the next day.






If second glycosuria or 2+ or greater:
· Referral for GTT before 35+6/40.
· fasting blood glucose level which should be below 5.6mmol/L and after 2 hours and a 75g glucose load bloods will be taken again and a normal result will be recorded if blood glucose plasma is below 7.8mmol/L
· ›36/40 referral to specialist antenatal diabetic team for an appointment to measure HbA1c fast blood glucose level: 
	· + of glucose is not significant, however looking holistically at Joanna’s medical history of:
· Raised BMI
· EHT
and knowing that GDM is a precursor along with EHT for PET, having a clear knowledge of the significance of the glycosuria is important at this stage.

· GDM is associated with many risk factors at any gestation, macrosomia and polyhydramnios/oligohydramnios can increase fetal and maternal compromise and should be monitored.

	Maternal OBS taken: BP – 142/92mmHg.

9/40 Booking APP established:
EHT – controlled by Methyldopa 250mg TDS. BP – 130/80mmHg. Pulse 72bpm.

	Recheck BP after other antenatal assessments have been carried out:
· Abdominal Examination
· SFH Measurement
· Auscultation of FHR


If BP remains the same, consider PIH and liaise with obstetric unit.
	· BP can rise when women are anxious, have a busy lifestyle, are not sleeping well or have rushed to an appointment. Rechecking after other AN examination should allow Joanna time to relax which may reduce her BP.

· PIH may indicate placenta compromise or that the body is no longer able to keep up the increasing circulatory demands related to EHT, placenta and fetus. Due to Joanna having EHT, she would have been having USS between 28-30/40 and again between 32-34/40 to monitor fetal growth and liquor volume. 

· Midwives must work has part of a multidisciplinary team to ensure the best possible outcome for women and babies


	


	Book Joanna in for Biweekly BP with urinalysis at each visit to local ANC.



	· Joanna is high risk for superimposed pre-eclampsia meaning more frequent care and monitoring is required.
· Urinalysis for proteinuria and glucose to monitor for early signs of preeclampsia and GDM.

	


	Discuss medication:
· Antihypertensive 






· Aspirin 

	· It is common for antihypertensive medication to be reduced or stop by 20/40, or changed by a GP/obstetrician to better manage the condition. 
· The discussion to consider if GP/Obstetrician needs to: 
· Restart medication if stopped.
· Review the dosage.
· Change antihypertensive.
· It is advised that women at risk of developing preeclampsia take 75mg of Aspirin OD from 12/40 until birth of baby, to reduce the risk of coagulation of blood.

	


	Discuss the symptoms of pre-eclampsia e.g.
· Severe headaches.
· Epigastric Pain with or without vomiting.
· Blurred or flashing vision.

Discuss Fetal Movements
	· Urinalysis is negative for proteinuria at present, however ensuring Joanna is aware of symptoms of preeclampsia will allow her to seek immediate medical support if necessary.

· Fetal movements are an indication of fetal wellbeing. Discussing changes and when to seek support is of increased importance given Joanna’s comorbidities.

	2. PSYCHOLOGICAL
NEEDS
	

	ASSESS
	PLAN
	Rationale of plan and ongoing care

	Assessment of perinatal mental health.
	· Discuss any concerns that Joanna may have regarding this pregnancy, EHT and the results from today’s assessment, and offer support.

· Discuss any other worries Joanna may have about previous pregnancies as this is her 3rd pregnancy and 2nd child.
	· 1 in 5 women develop a mental health illness during pregnancy so it is crucial to recognise and monitor for signs of deteriorating mental health. 
· Losing an infant regardless of gestation can be an intensely emotional.


	


	
	

	
	
	

	3. SOCIAL NEEDS
	

	ASSESS
	PLAN
	Rationale of plan and ongoing care

	 Support Network
	Discuss support at home. 
	· Joanna’s husband works away, is there suitable support at home for herself and child for any eventuality which may arise from her pregnancy.

	

	
	






Identify potential intrapartum sequelae if any: 

· Hourly BP, risk of severe hypertension or PET
· Continue Hypertensive medication.
· Right cuff size for accurate BP.
· Manual BP for accuracy.
· CBG hourly for insulin controlled GDM / 2 hourly for diet controlled.
· Two IV lines for hydration and insulin infusion.
· Sodium Chloride Solution increases BP.
· Early use of epidural to reduce BP or in the eventuality of an assisted delivery. 
· Raised BMI associated with increased difficultly in siting an epidural.
· Syntocinon for active 3rd stage management. Syntometrine or ergometrine have vasoconstriction properties.
· SGA associated with preterm labour of GDM women.
· Malposition or malpresentation.
· Cord prolapse due to malposition, malpresentation or polyhydramnios. 
· Fetal hypoxia associated with cord prolapse.
· Fetal compromise due to IUGR.
· Difficulty palpating abdomen due to raised BMI.
· Difficulty auscultating FHR due to raised BMI. FSE should be considered.
· Macrosomia is associated with GDM women.
· Shoulder dystocia due to macrosomia.
· Increased risk of instrumental / LSCS delivery due to shoulder dystocia and macrosomia.
· Consultant / Registrar / Paediatrician aware of labour and imminent delivery of baby due to maternal and fetal compromise.
· BMI is associated with an increased risk of failed IOL.
· BMI is associated with failure to progress.
· Risk of PPH is associated with raised BMI, EHT and shoulder dystocia.
· Ranitidine – 150mg 6 hourly because of raised BMI and increased possibility of LSCS.
· Effective communication and support is required to reduce the risk of PTSD / PND due to high risk pregnancy / birth.
· Antihypertensive medication review as Methyldopa associated with increased risk of PND.
· Fetal distress caused by oligohydramnios.
· Wound infections
· Neonatal infection caused by oligohydramnios.
· Neonatal infection masked as hypoglycaemia, hypothermia, and hypoxia.
· IUD.
· Inform NNU due to preterm, hypoglycaemic, jaundice or compromised neonate. 
· PET bloods: U&E’s, Clotting Profile, LFT, Uric Acid and FBC.
· PPH Bloods: FBC, Group and Save, Cross Match, Clotting Profile
· VTE assessment for potential thromboprophylaxis postnatally in case of instrumental/LSCS delivery or PPH.
· Prophylactic use of magnesium sulphate for preeclamptic women to reduce the risk of seizures 










Legend to support abbreviations:

AN – Antenatal
ANC – Antenatal Clinic
APP – Appointment
BMI – Body Mass Index
BP – Blood pressure
BPM – Beats Per Minute
CBG – Capillary Blood Glucose
EHT – Essential Hypertension
FBC – Full Blood Count
FHR – Fetal Heart Rate
FSE – Fetal Scalp Electrode
G – Gravida
GDM – Gestational Diabetes Mellitus
GFR – Glomerular Filtration Rate
GP – General Practitioner 
GTT – Glucose Tolerance Test
HR – Heart Rate
IOL – Induction of Labour
IUD – Intrauterine Death 
IUGR – Intrauterine Growth Restriction
IV – Intravenous 
LFT – Liver Function Test
LSCS – Lower Segment Caesarean Section 
MDU – Maternity Day Unit
Mmol -  Millimole
mmHg – Millilitres of Mercury
NAD – No Abnormalities Detected
NNU – Neonatal Unit
OBS – Observations
OD – Once Daily
P – Parity
PET – Pre-eclampsia Toxaemia 
PIH – Pregnancy induced Hypertension
PND – Postnatal depression
SFH – Symphysis Fundal Height
SGA – Small for Gestational Age
TDS – Three times a Day
U & E’s – Urea and Electrolytes 
UK – United Kingdom
USS – Ultra Sound Scan
VTE – Venous Thromboembolism
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