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Introduction

• Shivering complicates 18-85%1,2 of regional 
anaesthetics for caesarean section

• A potential mechanism is ‘normal thermoregulation’3

• Core and skin temperature are the drivers of 
‘physiological’ shivering4

• Skin cold receptors have the ability to sense heat flux5



Aim

To investigate the contribution of heat flux to the 
intensity of ‘physiological’ shivering during cold 
stress and rewarming.



Methods



Results: Demographics

Parameter “Shiverers” (S.D.)
N = 33

Gender (m/f) 16/17

Age (years) 26.9 (6.6)

Mass (kg) 66.9 (11.1)

BMI (kgm-2) 22.2 (1.9)



Results: recordings during cold stress and rewarming

Difference = 3.6°C
p<0.001
Difference = 7.9°C
p<0.001



Results: multiple linear regression model

Coefficient 95% C.I. Standard 
error

Standardised 
coefficient

p-
valueLower Upper

Constant -12.94 -16.63 -9.24 1.79 <0.001

Mean skin 
temperature -1.21 -1.44 -0.98 0.11 -1.49 <0.001

Temperature 
gradient -0.39 -0.52 -0.27 0.06 -0.90 <0.001

Adjusted R2 = 0.84



Discussion

• Heat flux and skin temperature controlled shivering intensity

• Core temperature did not contribute

• This study resembles the thermal stresses of the ‘real world’

• Heat flux increases following regional anaesthesia6

• Further work should assess the contribution of heat flux to 
shivering during caesarean section



Acknowledgements

• We would like to thank:

• The OAA for funding the study

• The volunteers for participating



References

1. Teoh, W.H., E. Thomas, and H.M. Tan, Ultra-low dose combined spinal-epidural 
anesthesia with intrathecal bupivacaine 3.75 mg for cesarean delivery: a 
randomized controlled trial. Int J Obstet Anesth, 2006. 15(4): p. 273-8.

2. Roy, J.D., M. Girard, and P. Drolet, Intrathecal meperidine decreases shivering 
during cesarean delivery under spinal anesthesia. Anesth Analg, 2004. 98(1): p. 
230-4.

3. Sessler, D.I., Temperature monitoring and perioperative thermoregulation.
Anesthesiology, 2008. 109(2): p. 318-38.

4. Hayward, J.S., J.D. Eckerson, and M.L. Collis, Thermoregulatory heat 
production in man: prediction equation based on skin and core temperatures. J 
Appl Physiol Respir Environ Exerc Physiol, 1977. 42(3): p. 377-84.

5. Duclaux, R., K. Schafer, and H. Hensel, Response of cold receptors to low skin 
temperatures in nose of the cat. J Neurophysiol, 1980. 43(6): p. 1571-7.

6. Matsukawa, T., et al., Heat flow and distribution during epidural anesthesia.
Anesthesiology, 1995. 83(5): p. 961-7.


	Heat flux: an additional driver of physiological�shivering?
	Introduction
	Aim
	Methods
	Results: Demographics
	Results: recordings during cold stress and rewarming
	Results: multiple linear regression model
	Discussion
	Acknowledgements
	References

