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Abstract: Obesity and osteoporosis are two major public health problems
worldwide, given their significant morbidity and mortality. Obesity has long been
considered as a protective factor against osteoporosis, however other studies
suggest that excess fat cannot be beneficial for bone. Despite the lack of
consensus on the effects of fats on bone, a number of mechanisms have been
proposed to explain the contradictions observed. The aim of our study is to
evaluate the bone mineral density in obese subjects followed at Mohammed VI
university hospital of Marrakech.
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INTRODUCTION

Obesity is defined, according to the World Health Organization (WHO),
as a BMI greater than or equal to 30. It represents a global health problem whose
prevalence more than doubled between 1980 and 2014, currently affecting nearly
13% of the world's population with a slight female predominance [1].
Osteoporosis is another major public health problem, characterized by fragility of
the skeleton as well as excessive susceptibility to fracture following minimal
trauma.

Data in the literature regarding the relationship between body
composition and bone mass remains conflicting. The objective of our study was
to evaluate the bone mineral density (BMD) in obese subjects followed in our

department.

METHODS

This is a cross-sectional descriptive study
conducted in obese adult patients hospitalized for the
treatment of obesity in the endocrinology department of
the Mohammed VI University Hospital of Marrakech.

Patients weighing no more than 120 kg were
measured for bone mineral density in the lumbar spine
and femur using dual-energy X-ray absorptiometry.
Osteoporosis was defined according to the WHO
criteria. Weight, height and waist circumference were
recorded simultaneously, and the body mass index
(BMI) was calculated.

RESULTS

We counted 34 patients, the average age of our
patients was 40 years with extremes between 21 and 69
years, we noted a female predominance with 31 women
and 3 men, the average BMI was 44 kg / m2 with
extremes ranging from 35 to 57 kg / m2, obesity was
morbid in 68% and severe in the rest of the cases, the
average waist circumference in our patients was 120
cm, being pathological in all patients, 4% were diabetic
and 14.2% had hypertension, 20% of our patients were
menopausal. At the osteodensitometry, only one patient

had osteopenia with a Tscore at the spine of -1.2. The
rest of our patients, 97%, had a normal bone mineral
density with an average spine T score of 0.65 and a
femoral score of 1.39.

DISCUSSION

To date, studies of the relationship between
body composition and bone mass have found
contradictory results [2-9], in part because the results
vary according to the samples studied and the
measurements used.

BMI is commonly used as a clinical marker to
assess fracture risk, which is even higher when BMI is
low [10]. It is also an effective measure for identifying
the mechanical impact of a heavier load on the skeleton
[6], but it is not ideal for characterizing body fat or fat
distribution [2].

In our study, obesity is associated with a
normal bone mineral density even in postmenopausal
obese women, as is the case in most studies using BMI
as an indicator of adiposity and who found that obesity
is a protective factor against osteoporosis. In a recent
American study [9], it was shown that any increase in
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BMI by 10 units, which corresponds to the change from
a normal BMI to the obese BMI category, is
accompanied by an increase in bone mineral density
(BMD) of 0.08 g / cm2, this would be the equivalent of
moving from an osteoporotic BMD level to a normal
BMD level, knowing that this relationship does not
differ by age, sex or race. A Moroccan study published
in 2006 in healthy women aged 65 and over confirmed
the protective effect of a high BMI on BMD, this was
explained by the adipocytes that play the role of a
substitute ovary which would produce aromatizing
estrogens from androstenedione secreted by the adrenal
cortex after menopause [11].

The protective effect of total body fat on BMD
has been questioned with studies [12,13] showing a lack
of association or a negative association after adjustment
for weight, this is the case of one study who examined
bone mineral density and body composition in 1209
black, Hispanic and white men. Weight, BMI, waist
circumference, and body fat were associated with BMD
only up to certain thresholds, while lean mass had more
consistent associations, which led to the conclusion that
the protective effect of increased weight in maintaining
bone mass was most likely due to the influence of lean
tissue, so maintenance of lean mass is the most
promising strategy to maintain bone health [12].

Subsequently, other studies evaluated the
relationship between regional adiposity and BMD, and
the results were inconsistent for central obesity [14, 15].
Several measurements of body composition may be
useful in understanding how obesity relates to bone
mass and explain these inconsistent findings in the
literature. For example, some studies have found a
positive association between BMI and bone mass and a
negative relationship between body fat and bone mass
[2]. These results indicate two divergent aspects of
obesity on bone mass, on one hand the positive impact
of a heavier weight load and, on the other hand, the
negative aspect associated with body fat.

Other studies have shown that body fat
composition can also be important in understanding
potential impacts on BMD. For example, visceral fat is
associated with higher levels of pro-inflammatory
cytokines that promote bone resorption and
osteoporosis, while subcutaneous fat is associated with
higher levels of protein and hormones (estrogen,
adiponectin, leptin) that protect against osteoporosis
[16, 17].

A recent review of the literature [18] presented
a summary of the different mechanisms by which body
fat may influence bone composition (Table 1).

Table-1: Mechanisms by which obesity influences bone status

Positive influence: increase of BMD

Negative influence: decrease of BMD

Mechanical load

Converting estrogens to androgens
Increase in free sex hormones
Secretion of indulin and amylin
Increase in GLP 2

Leptin?

Adiponectin?

Pro-inflammatory cytokines: IL 6, TNF
Vitamin D deficiency

Leptin?

Adiponectin?

CONCLUSION

Our study found that obesity is associated with
normal bone mineral density even in postmenopausal
obese women, suggesting a protective role for obesity
against osteoporosis, which remains controversial. That
said, this beneficial effect must always be weighed
against its adverse effects, particularly cardiovascular
and metabolic.
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