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Lecture 2: Maternal Adaptations to Pregnancy 

1. During pregnancy, what are the adaptations that occur in the maternal cardiovascular 
system? 

Most changes are reversal and will go back to normal once the foetus is born. These adaptations play 
a protective role for maternal homeostasis and are important for foetal development. As the mother 
will experience a tremendous loss of blood and placental separation at delivery, it is critical for the 
mother to undergo adaptations to the cardiovascular system to tolerate this. Such adaptations include 
increasing blood volume and plasma volume.  

Blood volume, plasma volume and red cell volume all increase for 40 weeks during pregnancy, then 
plateaus until delivery and returns back to normal after that. Plasma levels can increase by 40-50% 
whilst red blood cell volume increases only by 20-30%. Due to dilution, there is a net decrease in the 
level of haemoglobin (g/dL) and total plasma protein levels. The small amount of proteins in the blood 
makes it easier to accommodate water, hence pregnant women can get swollen feet and hands.  

Other changes also include a steep increase in heart rate and stroke volume. As a result, cardiac 
output also increases in pregnancy (up to 50%).  

The systolic and diastolic blood pressure changes, depending on the position the pregnant woman is 
currently in, such as laying on her back and laying on her side. By laying on her back, both the aorta 
and inferior vena cava get compressed. In contrast, laying on her side releases the pressure off either 
the aorta or inferior vena cava.   

Vascular resistance decreases as gestation progresses. This is due to the fact that the large 
production of steroid hormones, progesterone and oestrogen, stimulate the production of nitric oxide, 
a vasodilator which expands vessels thus decreasing peripheral vascular resistance 

Urine blood flow gradually increases during pregnancy as the uterus receives more blood flow 
(50mL/min to 800mL/min). As seen in the graph, at 40 weeks of pregnancy, there is a wide range of 
blood flow, which is dependent on the size of foetus and the size of the mother. Between 30 and 40 
weeks of pregnancy, the foetus develops a lot and thus, blood flow increases to accommodate the 
foetus. The lungs and kidneys also receive more blood flow. 

 

2. Adaptations in maternal respiratory system. 

In order to accommodate for the increase in metabolic needs, there is an increase in maternal 
respiratory efficiency for adequate oxygenation. As a result, there is more blood, more beats per 
minute, more volume per stroke and more volume overall. As the respiratory system accounts for 
most of the metabolic needs, therefore, basal oxygen consumption proportionally related to the 
metabolic needs of a specific tissue.  

Respiration is initiated when carbon dioxide reaches a certain level, which sends a signal to the 
breathing muscles, triggering inhalation. Pregnant women breathe earlier and at a lower level of 
carbon dioxide, which is due to the effects of progesterone. Progesterone resets the breathing centre 
and increases the sensitivity of pH and carbon dioxide receptors.  

• Sensitivity to pH levels 
 


