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Background: There is evidence
that 2 classes of antihypertensive
drugs may improve bone min-
eral content. Animal studies have
suggested that β-adrenergic
blockers can increase bone for-
mation by inhibiting the cata-
bolic effect of the sympathetic
nervous system on bone;1 thi-
azide diuretics are felt to de-
crease urinary calcium excretion,
thereby protecting against bone
loss.2 However, no studies have
evaluated their effect in broad
populations or their combined
effect.

Methods: The investigators
conducted a case–control study
using a database of general prac-
tice patients. Cases were pa-
tients 30–79 years of age who
had a fracture diagnosed be-
tween January 1993 and De-
cember 1999; excluded were
those with a disorder known to
affect bone metabolism (i.e.,
Paget’s disease, osteoporosis,
osteomalacia, cancer or alco-
holism). For each case, up to 4
control patients were selected
who were matched for age, sex,
general practice attended and
years in the database. The au-
thors ascertained exposure to
any β-blocker, thiazide or thi-
azide-like diuretic in both the
case group (before fracture) and
the control group by reviewing
computerized prescription rec-
ords. The analysis was adjusted
for the use of other antihyper-
tensive drugs and for drugs
known to affect fracture risk
(e.g., oral corticosteroids).

Results: The authors identified
30 601 cases and 120 819 control
subjects. The most frequent frac-
tures were of the hand or fore-
arm and the foot. Compared
with patients who used neither

β-blockers nor thiazide diuretics,
those who were using β-blockers
only (≥ 3 prescriptions) were at
decreased risk of fracture (ad-
justed odds ratio [OR] 0.77, 95%
confidence interval [CI] 0.72–
0.83), as were patients who were
using thiazides only (≥ 3 pre-
scriptions; adjusted OR 0.80,
95% CI 0.74–0.86) and patients
taking both β-blockers and
thiazides (≥ 3 prescriptions; ad-
justed OR 0.71, 95% CI 0.64–
0.79). Data were adjusted for
smoking, body mass index, num-
ber of practice visits, and use of
calcium-channel blockers, angio-
tensin-converting-enzyme in-
hibitors, antipsychotics, antide-
pressants, statins, antiepileptics,
benzodiazepines, corticosteroids
and estrogens.

Commentary: Using a case–
control design, which included
a large number of male and fe-
male patients of a wide range of
ages, the authors have provided
indirect evidence to suggest
that β-blockers and thiazide
diuretics may decrease the risk
of fracture by theoretically im-
proving bone mineral content.
Indeed, their study supports
previous reports of a beneficial
effect of β-blockers and thia-
zide diuretics in reducing frac-
ture risk.3,4

The current study has several
strengths, including its large
sample, comprehensive adjusted
analysis (by matching and statis-
tical techniques) and random
chart audits, which suggested
that less than 1% of fractures
were due to polytrauma. The
study’s limitations include a lack
of exploration of the reasons for
fracture, missed cases (patients
who did not seek medical atten-
tion for asymptomatic compres-
sion fractures) and a nonlinear

association between the dura-
tion of β-blocker usage and frac-
ture risk. Although the findings
of this observational study are
encouraging, it is important to
remember that large observa-
tional studies may be misleading
(e.g., early evidence on hormone
replacement therapy). A large
randomized controlled trial is
needed to confirm, or refute,
the findings of this study.

Practice implications: There is
insufficient evidence to recom-
mend the use of β-blockers or
thiazide diuretics as a treatment
to decrease fracture risk. How-
ever, physicians should be aware
that patients using β-blockers,
thiazides or both may receive an
additional benefit in reduction
of fracture risk.
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