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Tibial stress fractures are a common overuse injury among military recruits. The purpose of this study
was to determine what, if any, long-term effects that tibial stress fractures have on military personnel with
respect to physical activity level, completion of military training, recurrence of symptoms, and active duty
service. Twenty-six military recruits included in a previous tibial stress fracture study were contacted 10
years after initial injury and asked a series of questions related to any long-term consequences of their
tibial stress fracture. Of the 13 patients available for contact, no patients reported any necessary limited
duty while on active duty, and no patient reported being separated or discharged from the military as
a result of stress fracture. Tibial stress fractures in military recruits are most often an isolated injury
and do not affect ability to complete military training or reflect a long-term need for decreased physical
activity. (Journal of Surgical Orthopaedic Advances 22(1):50–53, 2013)
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Stress fractures are an overuse injury in which the
rate of stress-induced microfracture exceeds the rate of
bone repair. They are common injuries among athletes
and military recruits. Approximately 5% of all military
recruits incur lower extremity stress fracture (1). Treat-
ment for stress fractures is typically protected weight
bearing and modification of physical activity (2). Once
pain has resolved, recruits are typically returned to full
activity and training, usually within approximately 60
days (1–5).

During plebe summer, a 2-month indoctrination of new
midshipmen into military life at the United States Naval
Academy (USNA), new recruits participate in intense
physical training and activity. Similar to outcomes for new
recruits military-wide, the incidence of stress fractures
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during plebe summer is 3% for men and 10% for women
(6). Among new recruits at the USNA, and military-wide,
the most common site of stress fracture is the tibia (4, 7).

Tibial stress fractures have an immediate impact on
the recruits’ physical and emotional health, training, and
overall military readiness. They result in a substantial loss
of training opportunities, a decrease in the recruits’ phys-
ical performance, and at times separate and isolate the
recruit during a critical period of training and indoctri-
nation. As a result, although classically thought of as a
relatively benign, self-limited injury, stress fractures can
be associated with significant fear and anxiety about near-
and long-term military life on the part of the recruit.

Although the diagnosis and treatment of stress frac-
tures is well documented, the long-term outcomes of
these injuries have never been reported in the literature.
Knowledge of the outcomes of these common injuries is
important for the patient, treating physician, and military
service. The purpose of this study was to examine the
outcomes of stress fractures from a series of patients at
10 years after initial injury, as related to persistence and
recurrence of symptoms, physical activity level, and active
duty service.

Methods

Institutional review board approval was obtained to
contact 26 USNA recruits with 43 tibial stress fractures
that were included in a prospective, randomized clinical
study in 2000, performed by the senior author (JPR),
titled “The incidence of stress fractures in midshipmen at
the USNA during two consecutive plebe summers.” The
previous study attempted to determine risk factors for the
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development of stress fractures and prospective outcomes
of various treatments (2, 6).

For the current study, patients were contacted via tele-
phone to determine the outcome of their initial stress
fracture at 10 years from time of injury. Sources for
contact information included the United States Naval
Academy Alumni Association, electronic medical record
(demographic information only), and military-wide e-
mail databases. Patients were asked a series of ques-
tions specific to their stress fracture, including injury
recurrence, resultant long-term activity modification, re-
diagnosis of stress fracture in same or new location, time
on active duty, any resultant limited duty while on active
duty, and need to be retired, separated or discharged from
military as a result of initial stress fracture. The Tegner
activity level was determined for each patient, and each
patient completed an SF-12 questionnaire. The SF-12 is
scored based on a mean of 50 on both the mental and
physical component summary, with a standard deviation
of 10, in the general U.S. population in 1998 (8). Because
of the relatively small sample size and single study cohort,
only descriptive statistics were utilized.

Results

Of the 26 patients included in the original cohort, 13
patients originally diagnosed with 18 stress fractures were
available for follow-up and completed the three question-
naires. Thirteen patients were unavailable for follow-up.
Based on the previous study, it can be said that these 13
patients were no different than those available for follow-
up with respect to patient demographics or time to return
to duty after initial injury (2). Additionally, 10 of these
13 patients graduated from the USNA. Thus, 23 of the
original 26 patients with tibial stress fractures were able
to complete their military training at our institution and
enter active duty military service.

Of the 13 patients available for contact, five were
males and eight were females (Table 1). The mean Tegner
activity level score was 6 (range, 4–7). The mean physical
function score on the SF-12 was 54.7 (range, 41.1–57.7),
and the mean mental score was 53.4 (range, 32.3–61.7).
One patient reported a recurrence of the initial tibial
stress fracture, with a re-diagnosis while still at our insti-
tution. Three patients reported a diagnosis of a stress
fracture in a new location: one of the contralateral tibia
and two of the metatarsals. Only two patients reported
necessary activity modification, specifically running limi-
tations, although both reported remaining on active duty.
No patients reported any necessary limited duty while on
active duty, and no patient reported being separated or
discharged from the military as a result of stress fracture.
The mean active duty service time for patients available
for contact was 6.4 years.

TABLE 1 Demographic and outcome data

No. of patients who graduated from
USNA

23

No. of patients available for contact at
10 years

13 (5 males, 8 females)

Mean Tegner Activity Level Score 6
Mean SF-12 Physical Function Score 54.7
Mean SF-12 Mean Mental Score 53.4
No. of patients reporting recurrence of

original tibial stress fracture
1

No. of patients reporting additional
stress fracture in new location

3

No. of patients reporting long-term
activity modification

2

No. of patients reporting need for
limited duty

0

No. of patients reporting need for
separation of discharge from military

0

Mean active duty service time 6.4 (years)

Note: Numbers based on original cohort of 26 patients, with
associated outcomes directly relating to, or as a result of, initial
tibial stress fracture.

Discussion

Tibial stress fractures are common in military recruits
and in the civilian population, most commonly among
runners (9). Within the literature there is a consensus that
treatment of these injuries with rest, activity modifica-
tion, and a short period of protected weight bearing, if
needed, usually allows relatively quick return to activity
(2–4, 6, 9). There are numerous studies in the literature
focusing on the prevention of tibial stress fractures (1, 4,
5, 7). Surprisingly, despite the relatively high incidence
of injury, to our knowledge there are no studies focused
on the long-term outcomes of tibial stress fractures. Our
study is the first to evaluate the long-term impact that
these injuries have on the patients’ activity level, overall
health, and active duty service.

The cohort of 26 patients for the current study was
included in two previous studies performed by the senior
author (JPR) while they were plebes at the USNA (2, 6).
The first study matched them against a matched group of
uninjured controls to identify possible risk factors for the
development of stress fractures (6). The study concluded
that significant, acute weight loss in the subjects versus
the controls was the main predictor of stress fracture
development, when combined with the rigorous physical
activity required of new recruits. The 26 patients who
developed stress fracture were also included in a prospec-
tive, randomized, double-blind clinical study assessing the
effect of pulsed ultrasound on tibial stress fracture healing
time (2). The patients were randomized to pulsed ultra-
sound or placebo treatment. The results of placebo versus
pulsed ultrasound were no different with respect to healing
time and return to duty.
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Despite making a relatively large physical and emo-
tional impact at initial diagnosis, tibial stress fractures do
not seem to result in any long-term limitations. All of the
included patients, regardless of gender, continue relatively
active lifestyles, with an average Tegner activity level of
6 and a mean SF-12 score of 54.7. Only two patients
reported any necessary activity limitations, both related
to running, although both remain on active duty and are
able to pass physical fitness tests. The biggest long-term
consequence after an initial tibial stress fracture seems to
be the development of additional stress fractures. Only
one patient had recurrence of a tibial stress fracture on
the same side as the initial injury, and it occurred while
still at the USNA. Three patients (23%) developed stress
fractures at different locations: one in the contralateral
tibia and two in metatarsals.

Trainees can be counseled that after treatment, they
have a good chance of graduation from training, with
20/23 (87%) of the initial patients graduating from the
USNA. It is not known if ongoing problems related to the
intial tibial stress fracture had a role in three patients not
graduating from the USNA. Additionally, trainees will not
be limited in active duty service after tibial stress fracture,
with included patients serving an average of 6.4 years on
active duty at time of follow-up.

One of the major strengths of this study is the dura-
tion of follow-up: all patients 10 years from initial injury.
The major limitation of this study is the small sample size
and study population attrition. This is likely secondary to
multiple factors. First, the long time from initial enroll-
ment almost ensures that some patients will have separated
from the military, having fulfilled their required active
duty obligation (5 years for class of 2004). It is possible
that some of those patients unavailable for follow-up
are currently deployed, participating in current overseas
conflicts, or living abroad, making contacting them diffi-
cult. However, we cannot state for certain that these
patients did not medically or otherwise separate from the
military as a result of recurring stress fractures limiting
physical activity and preventing active duty service. We
can say that the rigors of physical activity at the USNA
are equal or greater than the rigors of active duty service.

For the years 2000 to 2005, 20% of each class left
the academy before graduating (10). Thus, the failure of
three previous study participants to graduate is expected;
based on the average rates, we would expect that five of
the 26 patients would not have graduated. Additionally,
because 20 of the 23 original patients graduated from the
USNA, despite the extensive physical requirements, we
feel confident that not all of the patients unavailable for
follow-up separated or discharged from the military as a
result of ongoing problems from, or recurrence of, tibial
stress fractures.

An additional weakness of this study is that all included
subjects graduated from the USNA and were commis-
sioned as officers. Compared with enlisted personnel,
officers could potentially have more ability to control
their own environment (e.g., the choice to run during
physical training). It could be argued that the results
of our study do not apply to all military recruits, just
officer recruits. However, only two of the subjects avail-
able for contact reported running limitations, and both
were able to pass annual physical fitness testing. Addi-
tionally, alternate events to running, including swimming,
biking, and walking, are equally available to officers and
enlisted personnel for completion of required physical
fitness testing.

As previously mentioned, military recruits are not the
only population prone to tibial stress fractures. Athletes
who participate in high-impact sports, such as track and
field, basketball, soccer, dance, and long-distance running,
are also at increased risk of developing stress fractures
(4, 11–13). As in military recruits, the tibia is the most
common location for the development of stress fractures
in athletes (4, 11). Although the patients included in
our cohort are all in the military, they also represent a
relatively even mixture of both male and female recre-
ational and competitive athletes. As such, the results of our
study would also seem to apply to other young, healthy
athletes.

Although tibial stress fractures can be challenging to
prevent and can acutely decrease the patient’s physical
functional level, trainees and physicians can be confident
that once resolved, the recruit will not have recurring pain
or limitation and will be able to enter, and stay, on active
duty without further limitation.

References

1. Scully, T. J., Besterman, G. Stress fracture — a preventable training
injury. Mil. Med. 147:285–287, 1982.

2. Rue, J. P., Armstrong, D. W., III, Frassica, F. J., et al. The effect
of pulsed ultrasound in the treatment of tibial stress fractures.
Orthopedics 27:1192–1195, 2004.

3. Mutoh, Y., Mori, T., Suzuki, Y., et al. Stress fractures of the ulna
in athletes. Am. J. Sports Med. 10:365–367, 1982.

4. Matheson, G. O., Clement, D. B., McKenzie, D. C., et al. Stress
fractures in athletes. A study of 320 cases. Am. J. Sports Med.
15:46–58, 1987.

5. Kaeding, C. C., Yu, J. R., Wright, R., et al. Management and return
to play of stress fractures. Clin. J. Sport Med. 15:442–447, 2005.

6. Armstrong, D. W., III, Rue, J. P., Wilckens, J. H., et al.
Stress fracture injury in young military men and women. Bone
35:806–816, 2004.

7. Brudvig, T. J., Gudger, T. D., Obermeyer, L. Stress fractures in 295
trainees: a one-year study of incidence as related to age, sex, and
race. Mil. Med. 148:666–667, 1983.

8. Ware, J., Jr., Kosinski, M., Keller, S. D. A 12-item short-form health
survey: construction of scales and preliminary tests of reliability and
validity. Med. Care 34:220–233, 1996.

52 JOURNAL OF SURGICAL ORTHOPAEDIC ADVANCES Copyright  2013 by the Southern Orthopaedic Association



9. Boden, B. P., Osbahr, D. C. High-risk stress fractures: evaluation
and treatment. J. Am. Acad. Orthop. Surg. 8:344–353, 2000.

10. Academy USN (2003–4) United States Naval Academy Data Book
(2003–4). United States Naval Academy, Annapolis, MD.

11. Brukner, P., Bradshaw, C., Khan, K. M., et al. Stress fractures: a
review of 180 cases. Clin. J. Sport Med. 6:85–89, 1996.

12. Ohta-Fukushima, M., Mutoh, Y., Takasugi, S., et al. Characteristics
of stress fractures in young athletes under 20 years. J. Sports Med.
Phys. Fitness 42:198–206, 2002.

13. Patel, D. S., Roth, M., Kapil, N. Stress fractures: diagnosis,
treatment, and prevention. Am. Fam. Physician 83:39–46, 2011.

Copyright  2013 by the Southern Orthopaedic Association VOLUME 22, NUMBER 1, SPRING 2013 53


