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Background: By 2050, the annual num-
ber of hip fractures occurring globally
is expected to be 6.26 million. Given
the anticipated treatment costs and a 
1-year mortality of up to 33% follow-
ing hip fractures, identifying strategies
to reduce the number of hip fractures
remains a topic of international impor-
tance. One potential strategy is the use
of the hip protector, a device that ab-
sorbs or shunts away the energy of im-
pact after a fall. Several randomized tri-
als have evaluated the effectiveness of
hip protectors among patients at risk of
hip fractures;1 however, conflicting re-
sults have been reported. Limitations of
previous trials have included small sam-
ples and randomization of groups, not
individuals.

Question: In an elderly population at
high risk of hip fracture, is the time to
first hip fracture longer among those
who wear a hip protector than among
those who do not?

Design: In the Amsterdam Hip Protec-
tor Study, people living in homes or
apartment complexes for elderly people
and nursing homes in Amsterdam and
surrounding areas in the Netherlands
were recruited and randomly assigned
(1:1 ratio) either to the hip protector
group or the control group. People
were included if they were aged 70 years
or more, had low bone density or risk
factor(s) for falling, or both. Risk factors
for falling included 1 or more falls dur-
ing the 6 months before study entry,
dizziness while standing up during the 2
weeks before study entry, stroke with
neurological impairment, urinary incon-
tinence, low physical activity, impaired
mobility and cognitive impairment. Pa-
tients who were completely immobile,
sustained a previous hip fracture or had
prosthetic replacements bilaterally were

excluded. For patients in the interven-
tion group, a polypropylene hip protec-
tor of the energy-shunting type (Safe-
hip; Tytex, Ikast, Denmark) was sewn
into special underpants and positioned
over the greater trochanter. Compliance
was assessed by unannounced visits by a
research assistant at 1, 6 and 12 months
after study entry.

The primary outcome measure was
time to first hip fracture. Patients were
asked to complete calendars of falls and
fractures weekly and submit them to
study personnel every 3 months for at
least 1 year. A Cox proportional haz-
ards model was used to determine the
risk of hip fracture after adjustment for
potential confounding variables (e.g.,
type of home, age, sex, cognitive im-
pairment, bone density and risk factors
for falling). Analysis was performed on
an intention-to-treat basis and a per-
protocol basis.

Results: Of 830 people screened at 45
locations between March 1999 and
March 2001, 561 were eligible and ran-
domly assigned to the hip protector
group (n = 276) or the control group
(n = 285). One-year follow-up data were
available for 383 (68%). There were 18
hip fractures in the hip protector group
and 20 in the control group. Four frac-
tures in the intervention group occurred
while the person was wearing a hip pro-
tector. Survival time until death was
similar between the intervention and
control groups (83 and 79 respectively,
p = 0.31). In the multivariate analysis,
the time to first hip fracture did not dif-
fer significantly between the 2 groups
(hazard ratio [HR] 1.05, 95% confi-
dence interval [CI] 0.55–2.03). In addi-
tion, the per-protocol analysis of com-
pliant participants did not show a
statistically significant difference be-
tween the groups in the time to first hip
fracture (HR 0.77, 95% CI 0.25–2.38).

Commentary: The results of this large
randomized controlled trial are similar
to those of 2 other large randomized
trials that showed nonsignificant differ-

ences in fracture risk between the inter-
vention and control groups.2,3 They
contradict the findings of a systematic
review involving a total of 3553 patients
that reported a lower fracture rate with
than without hip protectors (2.2% v.
6.2%);1 however, a number of negative
studies were not included in this review,
and the largest studies included were
based on cluster randomization and not
individual randomization. The validity
of the nonsignificant results in the cur-
rent trial may be limited by low com-
pliance rates in the intervention group
(37% at 1 year) and a 32% loss to fol-
low-up. However, the per-protocol
analysis involving only the compliant
patients showed no statistically signifi-
cant difference between the groups. Al-
though the authors were careful to en-
sure adequate study power a priori, the
realized power of the study for a 75%
risk reduction with hip protectors was
74%. Recent studies suggest that a 75%
risk reduction may be an overestimate
of treatment effect.

Practical implications: This trial pro-
vides further evidence that hip protec-
tors may not be as effective as previ-
ously reported. Whether it is due to a
lack of compliance with the hip protec-
tor, the lower than expected effective-
ness of the device, or both, current evi-
dence suggests that there is no added
benefit to the use of hip protectors by
patients at risk of hip fracture.
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