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Micronutrient deficiency in the aetiology of obesity
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Despite the fact that the positive energy balance equation is
very simple, the promoters that produce a positive energy
balance are complex and poorly understood. We have
observed that the obesity epidemic seems to have reached
a plateau in several countries,"? but the reason for this is
essentially unknown. It is now fully recognized that it is far
too simplistic to believe that interventions such as
smaller portions sizes, low-energy-density foods and more
physical activity are sufficient to prevent obesity. Recent
research has revealed many putative aetiological factors such
as impaired sleep, mental stress, television viewing, and
dietary factors such as energy from sugar in soft drinks and
insufficient intake of certain nutrients such as protein® or
calcium.*

Micronutrient deficiencies have been observed in obese
individuals in many parts of the world, and it is obvious that
these may influence several physiological body functions,
impair the immune system and increase the risk of
comorbidities.®> Whether they may also promote a positive
energy balance and contribute to maintenance of the obese
state is less well understood. There are clear associations
between micronutrient deficiencies and obesity in various
populations, and there is evidence to suggest that such
deficiencies can affect leptin and insulin metabolism.
However, there are multiple pathways by which a micro-
nutrient deficiency could impair appetite regulation and
energy metabolism, and these areas are poorly investigated
in relation to human energy balance and obesity. Micro-
nutrient deficiency in obesity may not be due to only
inadequate intakes, but also due to changed metabolism and
excretion. The complexity of the question is increased by
the uncertainty as to how to assess and define the optimal
status of vitamins, minerals and trace elements in obese
individuals.

Major et al.® found that consumers of dietary vitamin-
mineral supplements, after proper adjustments for con-
founding factors, were leaner and had lower body fat than
non-consumers. In a second randomized, placebo-controlled
study they assessed the effect of a multivitamin-mineral
supplement versus placebo, combined with an energy-
restricted diet, on appetite and body weight in a 15-week
study.® They found no significant effect on body weight

or body fat, but the vitamin-mineral supplement had a
beneficial effect on appetite regulation. These studies
suggest that vitamin-mineral status might have a role, but
also suggest that future studies should enrol obese indivi-
duals with low vitamin-mineral status, and the studies
should be powered to detect even small differences in body
fat changes.

In this issue of the International Journal of Obesity Li et al.”
report a Chinese randomized, controlled 26-week interven-
tion study comparing a 29-ingredient multivitamin and
mineral supplementation with a low-calcium (162 mg per
day) dietary supplement, and with placebo. They found that
the micronutrient supplementation produced significant
reductions in body weight and fat mass, waist circumference,
blood pressure and increased resting energy expenditure,
and also had a positive effect on lipid profiles, whereas
calcium supplementation alone produced only a beneficial
effect on blood lipids. The weight loss was 3.6kg in the
vitamin-mineral supplemented group versus 1.1kg in the
calcium, and 0.2kg in the placebo group.

The results are intriguing as they suggest that vitamin-
mineral supplementation, at least in Asians, may contribute
to a clinically relevant weight loss of the same order as
pharmacological agents like orlistat. It seems too good to be
true, but we find the study to be of good quality and with no
apparent flaws. It is possible that the positive effect of the
supplement could be a matter of chance and the trial
definitely needs to be replicated before the outcome can the
translated into any public health message conveying the
advice that insufficient intakes of micronutrients may
lead to weight gain and that supplementation may be used
as a weight loss remedy.

The study by Li et al. does not actually suggest that the
participants were micronutrient deficient. The results pre-
sented in Table 3 of the article’ suggest that the dietary
micronutrients intake of the study group before the study
was either in accordance with or higher than recommenda-
tions. However, the current recommendations are calculated
for normal weight, healthy persons. A chain is no stronger
than the weakest link, and the data for intake of micro-
nutrients do not cover all essential micronutrients. Vitamin
D, for example, might be essential for normal metabolism,
and recent evidence suggests that inadequate levels of
vitamin D may promote weight gain, obesity and the
metabolic syndrome.® Intake of vitamin D is not given in
the present article, nor is there any discussion as to whether
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the participants’ production of vitamin D from exposure to
the sunlight may be sufficient.

In conclusion, the prospect that micronutrient supple-
mentation may be important for body weight regulation is
timely in an environment where few weight loss compounds
are available, and more approved compounds are being
removed from the marked (for example, rimonabant and
sibutramine) than new ones are coming in. We would
welcome other well-designed, randomized, placebo-
controlled studies that examine the effect of micronutrient
supplementation targeting various groups regarding age,
gender, degree of obesity and ethnicity.
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