“Set-point,” “starvation response,” and “metabolic
adaptation” theories are not supported by the literature
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It’s not uncommon to hear both lay persons and
professionals matter-of-factly refer to the “starvation
response” (also called metabolic adaptation) and “set-
point theory” as if they were accepted facts. The
supposition of these theories is that the body reacts to
reduced energy intake, or weight loss, by lowering its
basal metabolic rate in an attempt to maintain the
current weight or return to a higher weight. If this
were the case the data would show a suppressed
resting metabolic rate (RMR) per kilogram of fat free
mass (FFM) after weight loss.

These theories however, have not survived sound
scientific investigation, and those researchers who are
familiar with this area of medical literature have
known that for almost 20-years. Three comprehen-
sive reviews of the literature in 1992, 1994, and
1995'* all reached the same conclusions that:

» Dieting does not lead to an abnormal
decrease in basal metabolic rate. 4 lower
body weight does mean a lower BMR,
however it is not abnormal to the new
reduced weight level.

» Dieting does not lead to an abnormal loss of
lean body mass, or redistribution of body
fat. When people gain weight part of their
weight gain is lean body mass (muscle).
When they lose weight they tend to lose the
same ratio of fat and muscle that they
originally gained.*

» Dieting does not affect the future
ease/difficulty of regaining/losing weight (at
least from a physiological basis).

While those three reviews looked at the literature
regarding people who were trying to lose weight, other
research has looked at chronically undernourished
populations expecting to find proof of metabolic
adaptation, but the data simply do not support the
theory.>®’

Shetty’s paper’ was a review of existing literature
regarding “metabolic adaptation,” or set-point theory,
which he presented as the keynote lecture at a
scientific meeting of the Nutrition Society in July
1992. Shetty reported that many studies on
malnourished subjects, have failed to demonstrate any
significant decrease in metabolic rate when adjusted
per kg/FFM. In fact, most recent measurements show

an increased RMR kg/FFM in undernourished
individuals. Finding a higher RMR kg/FFM makes
sense due to changes within the lean body mass
compartment, which result in a higher proportion of
organ tissue (and less skeletal muscle), and therefore a
higher RMR per Kg/FFM. The author summarizes, “/¢
would then appear that an increase in metabolic
efficiency in the RMR component of the energy
expenditure, which has been hitherto considered to be
the cornerstone of the beneficial metabolic adaptation
to energy inadequacy, is of doubtful existence.” The
author goes on to discuss the literature, and finally
concludes that the data do not demonstrate adaptive
responses in RMR, thermogenesis, or physical
activity, in chronically undernourished subjects.

One of the early problems with this area of literature
was with the statistical analysis of the follow-up
measurement of RMR per Kg/FFM. Researchers must
adjust for changes in fat mass and LBM correctly to
determine if any differences between the baseline and
follow-up RMR remain. Some older studies (that
seemed to support the notion of metabolic
adaptation)®® used a ratio method to normalize the
follow-up RMR for changes in FFM, which led to the
follow-up RMR appearing falsely lower than it
actually was. Well done studies use analysis of
covariance (ANCOVA), which is the appropriate
method for the curvilinear relationship between RMR
and FFM. The ratio method should only be used when
adjusting factors that have a linear relationship, which
is not the case between fat and FFM.

Note that the paper by Leibel,” which may be the most
quoted among advocates of the set-point idea is one of
the studies criticized for the above statistical error,
"Leibel et al, reported that weight loss caused a
reduced ratio of RMR to FFM; however, when the
authors adjusted RMR for changes in FFM and FM
by using a regression-based analysis [ANCOVA], the
changes in RMR were not significant..."".

Weinsier, regarding his 4-year study comparing post-
obese women to controls, concluded that exogenous
factors contributed to weight regain, rather than any
inherent set-point. Over the four years, some women
regained as little as 2 kg and others as much as 26 kg.
“Overall our data suggest that this tendency to weight
regain among obesity prone women is more likely to
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be due to maladaptive responses to the environment
in terms of physical inactivity or excess energy intake
than to reduced energy requirements.”"'

It’s important to note that while dieting does not lead
to a permanent suppression in RMR there can be
temporary suppression while following reduced
energy intakes. Since this suppression disappears
following cessation of negative energy balance it is
not evidence for (the original versions of) set-point or
starvation-response theories.

Additionally, the majority of dieters will see little or
no suppression anyway. Poehlman explains “the data
are completely equivocal—RMR doesn’t always drop
with energy restriction... the trend [however] is that
the greater the [magnitude of] energy restriction the
greater the potential reduction in adjusted RMR.”"
Another review on this topic concludes that for
subjects on low-calorie diets (LCDs) of 21,200
calories the reduction in adjusted RMR (if any) is
modest at 0% to 5%. Conversely, a 5% to 15%
reduction can be seen with very low calorie diets
(VLCDs), which by definition are <800 calories." It
should be noted that many subjects enrolled in VLCD
programs consume 1,200 to 1,600 kcals per day, or
more.

These data should be viewed as good news for a
couple of reasons. First, most people are consuming
21,200 calories/day, and for many of them we can
expect modest effects, if any, on their RMR.
Remember, however, that the magnitude of energy
restriction is the key factor.

Secondly, for those people who are on VLCDs, even a
15% drop in RMR isn’t a justification for significantly
stalled weight loss. For example, the rate of weight
loss for a 300-pound female (based on predicted
RMR) would be 80% of what it would have been
before the depression in RMR—meaning that she
would still have significant weekly weight loss
assuming compliance with assigned calorie intake.

De Groot investigated whether a slimming diet that
alternated low and normal energy intake (a rotation
diet) would counteract a decrease in 24-hour energy
expenditure (EE) compared to subjects following a
low calorie diet (it did not). De Groot concluded,
“because the decrease in 24EE could be explained by
changes of body weight, energy intake (thermic effect
of food) and physical activity, there was no need to
theorize about the influence of other adaptive
mechanisms.”"?

De Groot’s findings are not surprising since it takes 7-
to 14-days on maintenance level calories (appropriate
for current body weight) for a subject’s RMR to
normalize following energy restriction."

Taking the follow-up RMR measurement before
patients were stabilized is another example of how
some studies have provided misleading follow-up
RMRs kg/FFM. If a study doesn’t specify when the
reading was taken it makes it difficult to conclude
anything from the data without contacting the study
authors for clarification.

When it does occur, the suppression in RMR
secondary to ongoing negative energy balance is
believed to be due to several factors the greatest
probably being the suppression of both active thyroid
hormone (T5) and sympathetic nervous system (SNS),
in addition to changes in insulin, glucagon, growth
hormone and glucocorticoids. Weinsier suggested that
normalized T; could be used as an indicator of weight
stabilization that researchers could look for before
attempting to measure the post weight loss RMR.

Untreated hypothyroidism can lower REE 30% +10%,
while subclinical hypothyroidism is estimated to
lower REE 15% +5%.'*""'"* Approximately 10% and
7.5% of the population has either frank or subclinical
hypothyroidism respectively, with around 80% of
cases being in females. Some data indicate that about
40% of treated hypothyroid cases may not be properly
adjusted, and may still exhibit various symptoms of
hypothyroidism (low body temperature, dry skin, hair
loss, depression, low REE, etc.)."”

Evaluating thyroid status, as well as RMR, before
energy restriction commences would provide valuable
information for all involved.

The set-point, starvation-response, and lately the
popular metabolic-adaptation theories have evolved
over the years as their advocates attempt to maintain a
viable theory. Are there physiological changes
associated with energy restriction? Yes. Do they
prevent weight loss, or maintenance of weight loss?
No. The danger with these theories is how they are
applied by the public and some professionals. If you
believe you have no control over your weight that will
become a self-fulfilling prophesy. One could argue
that these notions have done as much to promote the
obesity epidemic as the cultural and environmental
changes that clearly encourage it.
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