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Grant Information Summary:

History Predicts Stress Fracture
in Active Female Adolescents

tress fractures are markers of inheritable skeletal problems that may
place adolescent girls at an increased long-term risk for osteoporosis.

Study Background

Stress fractures are particularly
concerning in active female
adolescents and because they
may signify insufficiency of the
bones to withstand repetitive
loading. Although a ‘fracture
threshold’ is not yet defined for
children and adolescents,
approximately 80-90% of in vitro
skeletal strength in adults is
determined by bone mineral
density (BMD). A woman’s peak
bone mass (PBM) is achieved by
the early 20s and is one of the
strongest predictors of her
long-term risk of osteoporosis.
Understanding the factors that

predispose individuals to stress
fractures in this population
could indirectly elucidate the
risk factors associated with low
BMD.

Objective

Increased physical activity and
menstrual irregularity (MI) have
been associated with increased
risk for stress fracture among
adult women active in athletics.
The purpose of this study was to
determine if they are also risk
factors among adolescents.



Design And Setting

A matched case-control study
was conducted at the sports
medicine clinics of an urban
tertiary care pediatric medical
center.

Subjects

Patients who had participated
in at least 3 hours per week of
physical activity were eligible
for enrollment. Patients with
chronic illnesses or use of
medications known to affect
BMD were excluded. Each case
diagnosed with her first stress
fracture was matched prospec-
tively with 2 controls.

Measurements

The primary outcome, stress
fracture in any extremity or the
spine, was confirmed radio-
graphically. Family history and
menstrual history were
obtained by semi-structured
interview, with Ml defined as
primary or secondary amenor-
rhea or oligomenorrhea. Physi-
cal activity was quantified
using a validated self-
administered questionnaire.

Results

There was no significant differ-
ence in the mean hours per
week of total physical activity
between girls in this sample
with  stress  fracture (8.2
hrs/week) and those without
(7.4 hrs/week, P=0.51). The
prevalence of MI was similar
among cases and controls
(21.4% vs. 14.3%, P=0.24). In
multivariate models, the only
significant predictor of stress
fracture was a positive family
history of osteoporosis or
osteopenia (odds ratio = 2.96,
95% confidence interval [CII:
1.36, 6.45).

Conclusions

Among highly active female
adolescents, only a family
history of a low bone density
was independently associated
with stress fracture. The magni-
tude of this association
suggests that further investiga-
tions of inheritable skeletal
factors are warranted in this
population.
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