Observational study of peripheral skin temperature measurement methods following spinal anaesthesia for caesarean delivery (CD)
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Introduction: Parturients’ feet temperature differences during
labour epidural analgesia (LEA) are associated with unsatisfactory
analgesial. Temperature differences can be discriminated by

palpation of the parturients’ feet by the midwifel. As part of regular
LEA observations in our hospital midwives assess foot temperatures

as either ‘'warm’ or ‘cold’ but this is not well done. Thermometer
measurements of foot skin temperature may be less subjective. We
investigated foot skin temperature changes following spinal
anaesthesia to see whether the tympanic thermometer commonly
available on labour wards, could be usefully repurposed to assess
skin temperature of the dorsum of the foot.

Methods: Between 23/08/21 and 19/12/22, as part of a larger
single centre, prospective observational study with ethics
committee approval, 60 healthy parturients with singleton
pregnancy and normal placental position scheduled for category 4
CD with 'single-shot’ spinal anaesthesia were recruited to have the
skin temperature measured on the dorsum of both feet with skin
thermistors (Covidien Mon-a-Therm®) and infrared tympanic
thermometer (Braun Welch Allyn).

Paired temperature measurements started immediately prior to
intrathecal injection and every minute after injection until start of
surgery. Intrathecal 0.5% hyperbaric bupivacaine with diamorphine
was the standard injection. Data was entered into MS Excel and
StatPlus:mac used to derive Bland Altman plots, coefficient of
reproducibility and Pearson correlation.
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Results: There were 548 paired
temperature measurements.

The mean range of temperature
measurements was 24.9°C to 36.25°C.
The mean difference (SD) between each
method of measurement was -0.53°C
(2.43) with a coefficient of repeatability
value = 4.87°C. The Pearson’s correlation
coefficient was 0.72.

The Figure shows the Bland Altman plot of
the difference between the two methods
of measurement against the mean of the
two methods. If the skin thermistor is
accepted as the more reliable method, our
results show that the infrared tympanic
thermometer used as a skin thermometer
is not a reliable alternative to thermistor
with a 95% probability that the
measurement difference between the two
thermometers could be up to 4.9°C.

Discussion: The use of infrared tympanic thermometers as skin thermometers was investigated as they are
ubiquitous on most labour wards. However, device accuracy is affected by distance and angulation to the skin surface
with inherent user variability error that may be mitigated when used in the ear canal. The devices also utilise a
proprietary algorithm to calculate a temperature reading from received skin infrared energy. A different choice of non-
contact infrared thermometer may have provided more reliable measurements. A government agency systematic
review reported mean difference between infrared skin and reference thermometers to be -0.1 and 0.66°C.
Nevertheless, foot skin temperature remains an undervalued assessment of LEA efficacy.
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