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Background 
• Military recruits are at a greater risk of injury when 

compared to qualified soldiers        
   (Orr & Pope, 2015; Booth et al., 2006; Kaufman et al., 2000) 

• The sudden increase in load may lead to over training and 
eventual injury 

(Prigg et al. 2000) 

• Would decreasing load but retaining training requirements 
decrease risk of injury? 

Presenter
Presentation Notes
Numerous studies have been conducted into the incidence of injuries and types of injuries occurring in Basic Military Training Courses, however there is a lack of significant evidence identifying causal factors and mechanisms of injury of such injuries to military recruits. As such, the aims of this paper were to investigate the influence on the number of injuries suffered by recruits caused by changes in the length of Army recruit Training Courses.



Aims and Hypothesis 
• Aims: 

– Investigate the influence of lengthening a recruit training course 
from 80 days to 100 days 

– Profile injuries that occur 

 
• Hypothesis:  

– The longer the training period, the greater the risk of injury. 
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Numerous studies have been conducted into the incidence of injuries and types of injuries occurring in Basic Military Training Courses, however there is a lack of significant evidence identifying causal factors and mechanisms of injury of such injuries to military recruits. As such, the aims of this paper were to investigate the influence on the number of injuries suffered by recruits caused by changes in the length of Army recruit Training Courses.



• Australian Regular Army recruits attending Basic 
Recruit training at Kapooka 

• Recruits were randomly selected for each course 

Course Number of 
Platoons 

Number of 
Recruits 

Male Recruits Female 
Recruits 

ASC 2 73 56 17 

ARC 4 194 152 42 

Total 6 267 208 59 

Participants 
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Presentation Notes
Participants were Australian Regular Army recruits that attended Basic Recruit Training at the Army Recruit Training Centre Kapooka in 2013. Data was collected from a total of 267 Participants from six platoons completing two training courses, the Australian Recruit Course (ARC), made up of four platoons and 194 recruits, and the Australian Soldier Course (ASC) made up of two platoons and 73 recruits, as seen in the table.All participants were required, by the Australian Defence Force, to pass the physical fitness assessment which consisted of a shuttle run with a score of at least 7.5 for both males and females, push-ups, 15 for males, 8 for females, and at least 35 push-ups for both males and females23% Females ASC22% Females ARC



Methods 
• Data recorded during two different Army recruit training 

courses over 1 year period (2013) 
– ASC (100 d) / ARC (80 d)  

• The ASC contained all aspects of the ARC with  a more 
gradual increase in load over the first four weeks  
….also contained additional military field training and 
an extended field phase 
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Data was recorded during two different Army recruit training course types over a one-year period, the ARC course and the ASC course. The ARC was a full time 80-day recruit training course, which included basic military and weapons combat training, navigation, drill, advanced field craft and first aid, as well as physical training made up of, circuits, obstacle courses, and strength and conditioning. The ASC was a full time 100-day recruit-training course, containing all aspects of the ARC, however was designed to have a more gradual increase in load over the first four weeks. The ASC also contained additional military field training and an extended field phase. Recruits were randomly selected for each course with no differences in the recruiting process between the courses or to that of the normal recruiting process. The standards of recruits were the same for each course with the requirements for recruits unchanged, e.g. fitness requirements. 



Methods 
• Injury Prevalence 

– Number of reported injuries / number of recruits completing the 
respective course x 100  

 

• Injury Incidence 
– (Number of reported injuries / number of recruits completing the 

respective course x 100 (soldiers)) / (course length in days / 100 
days) 
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Methods 
• Ethics approval from BUHREC & ADHREC 
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• ASC (100 days): 
– 73 recruits, nil excluded 
– 13 recruits injured (17.8%) 
 

• ARC (80 days): 
– 194 recruits (23 excluded from original data set) 
– 27 recruits injured (13.9%) 
 

Results 
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A total of 23 recruits were excluded from the ARC data set due to incomplete data entries and/or names not found in nominal rolls. No recruits were excluded from ASC data. During the ASC a total of 13 recruits were injured, mean age = 26 and SD=8.9 years. Female recruits comprised 38.5 per cent of this injured group. In the ARC cohort a total of 27 recruits were injured, mean age = 23 and SD=6.1 years. Thirty three per cent of the injured ARC recruits were female.  



• Injury prevalence: 
– ASC: 17.8% 
– ARC: 13.9% 

• Injury incidence: 
– ASC: 17.8 / 100 soldiers / 100 days 
– ARC: 17.4 / 100 soldiers / 100 days 

Results 
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Presentation Notes
This graph shows the mechanisms of injuries during both the ASC and ARC. When combining results of both courses, the top three mechanisms of injury were the unloading of a weapon at 27 per cent, running at 8 per cent and carrying equipment at8 per cent.The most injuries in the ASC were caused by unloading of weapons at 34 per cent compared to the ARC where carrying equipment resulted in the most injuries at 31 per cent.
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This graph shows the mechanisms of injuries during both the ASC and ARC. When combining results of both courses, the top three mechanisms of injury were the unloading of a weapon at 27 per cent, running at 8 per cent and carrying equipment at8 per cent.The most injuries in the ASC were caused by unloading of weapons at 34 per cent compared to the ARC where carrying equipment resulted in the most injuries at 31 per cent.



• Collectively the highest anatomical injury sites: 
– Ankle/foot: 20% 
– Back/torso: 12.5% 
– Lower leg: 12.5% 
 

• ASC (100 day):                    ARC (80 day): 
– Back/torso: 30.7 %               Ankle/foot 22.2 % 
–  Ankle/foot 15.4 %                 Lower leg 14.8 % 
– Shoulder 15.4 % 

 
 

Results 
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Collectively the highest anatomical injury sites were the ankle/foot, at 20 per cent, the back/torso, 12.5 per cent, and the lower leg which made up 12.5 per cent of overall injuries. The most common anatomical injury sites were back/torso, 30.7 per cent, ankle/foot, 15.4 per cent and shoulder with 15.4 per cent for the ASC and ankle/foot, 22.2 per cent and lower leg, 14.8 per cent for the ARC.



• ASC had a notably higher prevalence of injuries compared 
to ARC 

 

• However when looking at cohort size and exposure to 
training, both courses had similar incidence rates 

 

• In contrast to previous studies, the current study revealed 
much lower prevalence and incidence rates 

Discussion 
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The ASC course had a notably higher prevalence of injuries, 17.8 per cent compared to 13.9 per cent for the ARC course. However when viewed through the lens of cohort sizes and exposure to training, both course had a similar incidence of injuries. In contrast to previous research, the current study revealed much lower injury prevalence rates than those reported by Havenetidis and O’Connor.Havenetidis reported a recruit injury prevalence of 28.3 per cent of 233 male Greek Army recruits, over a seven week time period of basic combat training. However O’Connor et al discovered an even higher injury incidence during a 6-week training  period of 480 Marine Corp Officer candidates. The overall cumulative injury incidence was 60.7 per cent, with male and female cumulative injury incidence of 59.5 and 80 per cent respectively. In addition, O’Connor et al, claimed injury rates of 3.9 injuries per 1,000 person hours of physical training. 



• Prevalence 
– Current study: ASC: 17.8 % & ARC: 13.9% prevalence 
– Havenetidis et al. (2011): 233 male Greek army recruits, 7 week 

course - 28.3% prevalence 

• Incidence 
– Current study: ASC: 17.8 % & ARC: 17.4% incidence 
– O’Connor et al. (2000): 480 Marine Corp officers, 6 week course - 

60.7% incidence 

Discussion 
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The ASC course had a notably higher prevalence of injuries, 17.8 per cent compared to 13.9 per cent for the ARC course. However when viewed through the lens of cohort sizes and exposure to training, both course had a similar incidence of injuries. In contrast to previous research, the current study revealed much lower injury prevalence rates than those reported by Havenetidis and O’Connor.Havenetidis reported a recruit injury prevalence of 28.3 per cent of 233 male Greek Army recruits, over a seven week time period of basic combat training. However O’Connor et al discovered an even higher injury incidence during a 6-week training  period of 480 Marine Corp Officer candidates. The overall cumulative injury incidence was 60.7 per cent, with male and female cumulative injury incidence of 59.5 and 80 per cent respectively. In addition, O’Connor et al, claimed injury rates of 3.9 injuries per 1,000 person hours of physical training. 



• Most common anatomical sites of injuries: 
– Current study: Ankle and foot= 20 % 
– Similar to Havenetidis et al. (2011), O’Connor et al. (2000) and the 

Australian Department of Defence (2000) the most common injury 
sites were to the ankle and foot.  

– These sites of injury were also in the top three injury sites in studies by 
Ross & Allsopp (2002) and Knapik et al. (2001) 

Discussion 
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Other common injury sites were the ankle and foot as well as being in the top three injury sites in studies conducted by Knapik et al (2000) and Ross and Allsopp (2002).  Other anatomical sites found to be of significance were the knee, tibia and lower limb, all of which were also sites of injury in the present study. Both the ARC and ASC presented the majority of injuries as sprains and strains of bone stress related injuries when unidentified or non-identified injuries were removed. Sprains and strains represented 46 per cent in the ASC and 33.3 per cent in ARC, and stress fractures representing 23.1 per cent and 18.5 per cent (ARC). These injury types were also found to be the most common type in studies conducted by Havenetidis et al and O’Connor et al.  The distribution of injuries by anatomical site among injured recruits was similar but not equal to other military populations in previous studies. Similar to O’Connor and Havenetidis the most common injury sites were the ankle and foot as well as being in the top three injury sites in studies conducted by Knapik et al and Ross and AllsoppOther anatomical sites found to be of significance were the knee, tibia and lower limb, all of which were also sites of injury in the present study.



• Most common type of injuries: 
– Current study: 

• Sprains and strains 
• Stress fractures 

– These injury types were also found to be the most common type in 
studies conducted by Havenetidis et al. (2011) and O’Connor et al. 
(2000)  

Discussion 
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Other common injury sites were the ankle and foot as well as being in the top three injury sites in studies conducted by Knapik et al (2000) and Ross and Allsopp (2002).  Other anatomical sites found to be of significance were the knee, tibia and lower limb, all of which were also sites of injury in the present study. Both the ARC and ASC presented the majority of injuries as sprains and strains of bone stress related injuries when unidentified or non-identified injuries were removed. Sprains and strains represented 46 per cent in the ASC and 33.3 per cent in ARC, and stress fractures representing 23.1 per cent and 18.5 per cent (ARC). These injury types were also found to be the most common type in studies conducted by Havenetidis et al and O’Connor et al.  The distribution of injuries by anatomical site among injured recruits was similar but not equal to other military populations in previous studies. Similar to O’Connor and Havenetidis the most common injury sites were the ankle and foot as well as being in the top three injury sites in studies conducted by Knapik et al and Ross and AllsoppOther anatomical sites found to be of significance were the knee, tibia and lower limb, all of which were also sites of injury in the present study.



 Conclusion / Take Home Message 
• While the ASC had a higher prevalence of injury when injuries 

took into account exposure, incidence rates were virtually 
identical 

• Lengthening a recruit training program (or period of training) 
with the aim of making it less intensive may not reduce the 
proportion of recruits injured - in fact, a higher proportion 
may be injured due to the longer period of exposure to 
training. 
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Presentation Notes
While the ASC had a higher prevalence of injuries when the amount of exposure was taken into account, incidence rates were virtually identical.So while considering the ASC against the ARC recruits are no more likely to be injured on one course over the otherFuture research would benefit from quantification of injury severity, including the time off training required, whether removal from training is required as well as looking at the type of treatments and number of treatments required.
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