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About air pollution and hip fracture
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Raised levels of air pollution have recently been been
linked to the induction of inflammatory phenomena at
both systemic and tissue levels. Chronic inflammatory
diseases, such as rheumatoid arthritis or chronic obs‐
tructive pulmonary disease, reduce bone mineral den‐
sity (BMD), which leads to an increase in the release of
immune cells from the bone marrow. Particulate matter
is associated with oxidative damage and inflammation,
which can accelerate bone loss and increase the risk of
fractures in older adults. However, the association bet‐
ween air pollution and osteoporosis is not yet well defi‐
ned in the literature.
It seems that there are other indirect routes, such as
vitamin D and PTH, which may also be altered by conta‐
mination and are involved in bone remodeling1‐8. In the
first place, air pollution (microparticles and ozone) pre‐
sents a physical barrier to ultraviolet B solar radiation,
thus contributing to a lower cutaneous production of vi‐
tamin D2,4,5. Similarly, a study conducted in the United
States9 indicated the relationship between low levels of
PTH in blood and elevated levels of microparticles and
carbon in the air, causing indirect harmful effects on
bone mass.
To appreciate the importance of these findings, we
should take into account the complex etiology of osteo‐
porosis and its consequence of fragility fractures in the
general population. Osteoporosis is a systemic disease.
Approximately one third of women and one tenth of men
over 50 have osteoporosis or osteopenia. The statistics
allow us to calculate that approximately one in two
women and one in three men over 50 will suffer a fragi‐
lity fracture during their lifetime.
These patients are more apt to suffer a second fracture,
in addition to developing chronic pain, greater depen‐
dence on basic activities of daily living and a reduction in
their quality of life.
However, the available literature offers conflicting re‐
sults. In their study, Prada et al.9 argue that osteoporosis
and fragility fractures may be related to air pollution,

since populations in areas of higher environmental con‐
centrations of particles smaller than 2.5 μm presented
a lower BMD with higher hospital admission rates for
fractures. Chang et al.1 obtained similar results in their
study in Taiwan, where they discovered that air conta‐
minated with higher concentrations of nitrogen dioxide
(NO2), together with carbon monoxide, increased the
risk of osteoporosis and fractures.
Mazzucchelli et al.10 consider the association of the
levels of different air pollutants on the incidence of os‐
teoporotic hip fracture in a region of southern Europe,
detecting an association between SO2 and NO2 and hos‐
pital admissions due to hip fracture. In a second study11,
however, these same authors established that at the time
of the year with the most adverse weather conditions,
such as winter and autumn, there were more cases of
hip fractures. Apparently, this phenomenon is due to the
fact that at these stages of the year the environment is
impregnated with fog and rainwater, and the ground is
wet, slippery or covered with tree leaves, which increa‐
ses the risk of falls and, therefore, fractures, especially
those of the hip.
However, in the article published in this issue of the
Journal of Osteoporosis and Mineral Metabolism, Or‐
meño and Quevedo12 do not find a statistically signifi‐
cant association between environmental pollution and
the incidence rate of hospital discharges due to osteo‐
porotic hip fracture in Chile. To its credit, this analysis
assesses more than 8,000 hospital discharges in 2017,
and, in addition, considering hip fracture as the main ob‐
jective. As a weakness, it is a retrospective analysis and
does not assess the health habits of the population eva‐
luated.
Given the importance of the problem and the diffe‐
rent points of view in the literature, we believe more stu‐
dies are necessary to establish the true relationship
between air pollution and osteoporotic fractures. After
all, we belong to an ecosystem and everything that alters
it can have harmful effects on the fine balance of life.
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