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Resting metabolic rate (RMR) adjusted for fat free mass (FFM) is subject tonuhtedual
variation. These dferences in metabolic rate may be genetically determined and earint@ortant
health implications. Short-term exposure to cold iswkmdo increase energy expenditure. This
increase may also be specific for individuals. Meegait is not known which components of eggr
expenditure are wolved and whether or not non-shiing thermogenesis contributes to the process.

Studies in animals and humanséahown that the differences in metabolic rate are related to
differences in body temperature. Wiver there is a contrersy in results on the separate components
of 24h energy »xpenditure (e.g. RMR, dietary induced thermogenesis, activity inducedyener
expenditure) and whether or not nonxghing thermogenesis contributes to the process.

The aim of this study was to determine the magnitude ofimtéridual and gender dérences
in body temperature and RMR, during comfortable temperature and mild cold. The second goal was to
study the relation between body temperature (BT) and RMR and the change of BT and RMR in
reaction to a decrease in ambient temperature.

During the @ernight stay at 22°C, sleeping metabolic rate (SMR) and intestinal temperature
were measured. In the morning, RMR, intestinal, rectal and skin temperatures were measured for one
hour at 22°C follved by three hours at 16°C. This experiment was conducted under standardised
circumstances using a respiration chamBedy composition was determined by undatevweighing.

Enegy expenditure was corrected for body composition by calculation of residuals of the relation of
energy expenditure versus fat free mass and fat mass.

Residuals of SMR and RMR were significantly related (p<0.0840.57). It appears that
individual levels of energy expenditure during the night remained during the\Wayfound a 5 %
increase in RMR without an increase in electromyographic activity in response to a decrease in
ambient temperature (p<0.05), indicating nonsimg thermogenesis.

Core and rectal temperatures were higher in women than in men (p<0.01) at both ambient
temperatures. In spite of genderfeiiénces in skin temperature on specific sites, tleeage of
proximal or distal skin temperaturesasvnot significantly different and neither wasgerage skin
temperature. Temperature distriion in response to a decrease in ambient temperature \Vieremtif
between genders (p<0.05).

In search for a relation between heat production and heat loss, RigRompared with body
surface area (BSA) and the temperature gradient between skin and ambient temperature. Stepwis
regression with RMR as dependent variable and BSA and the gradient between skin and ambient
temperature as independent variables, showed a significant abatribf the temperature gradient in
addition to BSA at 22°C and the last hour at 16°C (resmheti’ = 0.84, £ = 0.70, p < 0.001). This
shows that the gradient between skin and ambient temperature plays a role in the relation between hee
production and heat loss.
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