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INTRODUCTION

Military training, especially army basic training, is a completely new environment for the
new recruit. For many, it is a hostile environment and they either will get injured or not complete
the basic training course. Soldiers at the beginning of their military training are especially prone
to stress fracture (SF) development as indicated by as high as a 31% occurrence rate in a 14-
week basic training course [1]. Recruits face high physical demands aimed to improve their
physical fitness in order to perform their tasks successfully. This is especially true among combat
recruits who face much greater physical demands due to their expected future tasks.

In recent years different studies were performed in order to evaluate why some recruits
develop SF while others do not. A low level of physical fitness at recruitment [2, 3] and lower
levels of physical activity prior to recruitment [4, 3, 5] were found to increase the risk for SF.
However, this correlation was not consistent in all studies [6]. One study evaluated the type of
the performed physical activity and found that recruits who played basketball at least three times
a week for at least 2 yrs had a low risk for SF, while long distance running was not protective

[1].

The aim of this study was to evaluate different aspects of lifestyle before recruitment in
addition to physical activity that contribute to the SF occurrence rate among highly trained
combat recruits.

METHODS

Subjects: The study group consisted of 59 men (18.5+0.5) starting basic training in an Israeli
Defense Forces (IDF) combat unit. Seventeen participants were diagnosed with SF at least once
by imaging methods, and 7 participants were diagnosed with SF according to clinical symptoms
only and were excluded from analysis. All participants gave their signed consent before the
beginning of the study.

Surveillance: All of the volunteers filled out a lifestyle questionnaire used routinely by the IDF
to review recruit lifestyle before entering military service. The questionnaire evaluated different
aspects of lifestyle such as importance of physical training, type and duration of exercise,
importance of physical activity, and smoking habits. The questionnaire was completed the day
after recruitment.



Medical surveillance was conducted by the unit’s MDs according to IDF procedures. An
orthopaedic specialist on behalf of the research team assisted by performing bi-monthly
examinations of symptomatic soldiers, thus providing additional surveillance.

Data analysis: Statistical analysis was conducted using SPSS software by which all parameters
were compared between the following groups: combat recruits who developed SF (SF) and
combat recruits who did not develop SF (NSF).

RESULTS

Analysis of the questionnaires showed that 56.25% of the SF recruits reported that they
had trained regularly before recruitment for more than a year while only 29.41% of the NSF
group trained accordingly.

The distribution of the type of training was significantly different: the NSF group
dedicated 2.82 exercises per week to heart-lung endurance exercise while the SF recruits
performed only 2.07 heart-lung endurance exercises per week (p<0.05). However, for the SF
group each heart-lung endurance exercise was significantly (p<0.05) longer than those performed
by the NSF group (47.3£14.9 min vs. 36.8+£15.8 min, respectively).

Before recruitment 81% of the SF recruits participated in competitive sport compared to
67.7% of the recruits from the NSF group. Furthermore, 37.5% of the SF group continued
competing in the year before recruitment compared to 12.9% among the NSF. Two subjects
from the SF group reported suffering from SF in the 5 years before recruitment, although they
reached full recovery, while none of the NSF group reported any SF occurrence. No significant
differences were found between the groups in smoking habits or calcium consumption.

CONCLUSIONS

The significant differences in the duration and frequency of heart-lung endurance
exercise performed by the SF and NSF recruits indicates that longer training may cause more
microdamage to the bone than shorter exercise despite the longer rest given to the bone.

Another important result is the differences in the training period as a preparation to
recruitment and the participation in competitive sport. Both indicate higher motivation for
excellence among the recruits who suffered from SF. Therefore, it is possible that the SF recruits
performed more physical tasks than the NSF due to their high motivation.

These results indicate a need to educate candidates for military service regarding a proper
physical fitness program that will prepare them for service without causing injuries prior to
recruitment. Also it would be advisable to identify those who are especially highly motivated
since they may perform more physical tasks than other recruits, and also might be less willing to
seek medical care at early signs of SF.

In order to prevent SF development in military population an understanding of the risk
factors for its development is necessary. ldentification of recruits at high risk at recruitment
(before exposure to the new environment) will enable the commanders of these recruits to
implement a moderate training program and will provide greater awareness for early symptoms
of SF among the medical team.



ACKNOWLEDGEMENT

The study was supported by a contract from the MRMC (No. W911QY-07-P0127).

The opinions or assertions contained herein are the private views of the authors and should not
be construed as official or reflecting the views of the US Department of Defense or the Israeli
Defense Forces. Approved for public release: distribution unlimited.

REFERENCES

1. Finestone A, Milgrom C. How stress fracture incidence was lowered in the Israeli army: a 25-yr struggle. Med
Sci Sports Exerc. 2008 Nov; 40(11 Suppl):S623-9.

2. Armstrong DW 3rd, Rue JP, Wilckens JH, Frassica FJ. Stress fracture injury in young military men and women.
Bone. 2004 Sep; 35(3):806-16.

3. Shaffer RA, Brodine SK, Almeida SA, Williams KM, Ronaghy S. Use of simple measures of physical activity
to predict stress fractures in young men undergoing a rigorous physical training program. Am J Epidemiol. 1999
Feb 1; 149(3):236-42.

4. Jones BH, Knapik JJ. Physical training and exercise-related injuries. Surveillance, research and injury
prevention in military populations. Sports Med. 1999 Feb; 27(2):111-25.

5. Jones BH, Thacker SB, Gilchrist J, Kimsey CD Jr, Sosin DM. Prevention of lower extremity stress fractures in
athletes and soldiers: a systematic review. Epidemiol Rev. 2002; 24(2):228-47.

6. Swissa A, Milgrom C, Giladi M, Kashtan H, Stein M, Margulies J, Chisin R, Aharonson Z. The effect of
pretraining sports activity on the incidence of stress fractures among military recruits. A prospective study. Clin
Orthop Relat Res. 1989 Aug; (245):256-60.



