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 8 Energy expenditure I – 
basal metabolic rate

Even when completely at rest, the body requires a 
minimum amount of energy to perform the mini-
mal amount of bodily activity, regulate body tem-
perature and sustain the various cell functions. 
 Under normal daily exertion, this basal metabolic 
rate accounts for approximately two thirds of the 
body’s total energy expenditure. Nearly 80 % of this 
is distributed among
 4 brain (18 %),
 4 heart (9 %),
 4 skeletal muscle (26 %) and
 4 liver (26 %).

The basal metabolic rate is an inconstant variable, 
it correlates closely with the lean body mass (= total 
weight minus weight of adipose tissues). At a nor-
mal body mass index (7  Chapter 38), this so-called 
lean mass makes up around 75 % of the body weight 
in women and 80 % in men. When athletic persons 
gain weight, the basal metabolic rate increases 
by approx. 3 kilocalories (kcal) per kilogram (kg) 
of lean mass per day. But if the weight increase 
only involves enlarging the fatty padding, the basal 
 metabolic rate will hardly change. That is another 
reason why only minor weight losses can be achieved 
over the medium term by diet alone in persons who 
are physically inactive.

With increasing age, the metabolic processes 
slow down and muscle strength becomes weaker – 
one explanation for why the elderly have a lower 

basal metabolic rate than young people (7  Chapter 
77). The approximately 10 % larger muscle mass of 
men compared to women means that males of the 
species have a higher basal metabolic rate of around 
5 %. During sleep, the basal metabolic rate drops by 
7–10 %, during longer periods of fasting by 20–40 %. 
Stress, sweating, fever and living in regions with low 
temperatures all elevate this rate while depression 
and acclimation to tropical temperatures, for exam-
ple, lower it.

The variables impacting the basal metabolic rate 
are primarily controlled by the thyroid hormones. 
They crank up oxygen consumption and cause 
an increase in thermogenesis (7  Chapter 9). By con-
trast, in persons dieting, thyroid hormones active 
in regulatory processes are secreted in reduced 
 concentrations. The basal metabolic rate is throttled 
by the associated restriction in heat production. 
In earlier times of shortage, this physiologically sen-
sible adaptation mechanism enabled the individual’s 
survival time to be prolonged, whereas nowadays 
it encumbers weight loss in candidates seeking to 
adhere to a disciplined diet                                                                                         .

The average basal metabolic rate of a 25-year-
old woman runs at around 1.0 kcal (4 kJ) per 
kg body weight and hour; in a 25-year-old man 
it is approximately 1.1 kcal (4.4 kJ). 
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