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Invited commentary
Energy balance as a function of adjustment of energy intake

Humans maintain a perfect energy balance as shown by aenergy compensation after intake reduction is a reduction in
constant body weight in adult life. However, energy intake energy expenditure, i.e. a reduction in diet-induced energy
does not balance energy expenditure on a daily basis, as irexpenditure and a reduction in basal metabolic rate. How-
small animals. Humans can afford to rely on body reserves ever, the increase in energy expenditure after an equivalent
while smaller species show signs of energy shortage soonerjncrease in energy intake is smaller, i.e. just an increase in
as expressed in a lowered body temperature and reducedliet-induced energy expenditure of the same magnitude.
physical activity. Thus, a mouse cannot survive 3 days Therefore, the intended manipulation was not reduced by an
without food, while a normal adult human can survive ‘unexpectedly’ large amount, but by an expected reduction
more than 30 days. In man, Edholen al. (1955) showed of basal metabolic rate next to a reduced diet-induced
large discrepancies on a daily basis between intake andenergy expenditure (Westertegpal. 1995).
expenditure, especially when days with a high energy The choice for reduction of energy intake with a fixed
expenditure were alternated with quieter intervals. Energy activity protocol is one option to create a negative energy
intake strongly correlated with energy expenditure on a balance. A negative energy balance in real life often occurs
weekly basis. on days with a high energy expenditure because of physical
The accurate compensation of a one-day, covertly- exercise. A short-term response to physical exercise is a
imposed, mild energy deficit on the next day, as shown by negative energy balance on the exercise day, because of an
Goldberget al. (1998) in this issue, is an example of intake unchanged energy intake. Compensation takes place on a
adjustment within 24 hours. It elegantly shows the short- subsequent quieter day. Military cadets showed a 'match-
term regulation of energy balance. The strong point of the ing’ increase in intake for the high expenditure during a drill
study is the careful design with a 3-day protocol, including a competition about 2 days afterwards (Edhadtnal. 1955).
maintenance day in a metabolic suite followed by a Endurance athletes have to learn how to maintain energy
manipulation day and an outcome day in a respiration balance when exercise days are not alternated with quieter
chamber, for each treatment. Food intake was quantifieddays by consuming food during exercise.
over 24-hour intervals and could be compared with In conclusion, a mild negative energy balance under
simultaneously-measured energy expenditure over the lastsedentary conditions offers optimal conditions for immedi-
2 days, to assess energy balance accurately. The design adite compensation in lean unrestrained subjects.
the study with respect to choice of subjects, choice for

intake manipulation by intake reduction, and the choice for Klaas R. Westerterp
a fixed activity protocol, might have facilitated the excellent Department of Human Biology
and quick intake compensation. Maastricht University
The subjects, though not explicitly mentioned, were 6200 MD Maastricht
probably unrestrained eaters. They were all males without The Netherlands

a history of fluctuating body weight and with an actual body
weight in the lower range for height and age. Unrestrained
eaters have been shown to compensate for a reduction in
energy intake with products with a lower energy density by Edholm OG, Fletcher JM, Widdowson EM & McCance RA (1955)
eating a larger quantity of the food with the lower energy ~ The energy expenditure and food intake of individual men.
density, while dietary restraint prevented compensation in _ British Journal of Nutrition9, 286-300.

the same experiment (Westerterp-Planteegal. 1998). Goldberg GR, Murgatroyd PR, McKenna APM, Heavey PM &

: SR Prentice AM (1998) Dietary compensation in response to covert
As correctly stated in the paper of Goldb L (1998), imposition of negative energy balance by removal of fat or

up-regulation qf energy intake in response to deflc_lts will carbohydrateBritish Journal of Nutrition80, 141—-147.

have been subjected to stronger evolutionary selection thanyesterterp KR, Donkers JHHLM, Fredrix EWHM & Boekhoudt P
the down-regulation after excess intake. The increasing (1995) Energy intake, physical activity and body weight: a
incidence of obesity is indeed likely to be a consequence simulation modelBritish Journal of Nutrition73, 337—-347.

of the evolutionary disadvantage to down-regulate intake in Westerterp-Plantenga MS, Wijckmans-Duijsens NEG, Verboeket-
a situation with an ample food supply and a low energy van de Venne WPG, de Graaf K, van het Hof KH & Weststrate
requirement. The majority of studies on intake compensa- JA (1998) Energy intake and body weight effects of six months
tion focused on the effect of an increase in energy intake, reduceq or full fat diets, as a function of dietary restraint.
often as a pre-load, on subsequent food intake. Part of the 'nternational Journal of Obesit§?2, 14-22.
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