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Abstract

Introduction: The Army Recruiting and Training Division (ARTD) are responsible for recruiting new personnel and developing them through a process of training in preparation for the field army and ultimately deployment to operational theatres. The ARTD mission is ‘to deliver the required number of appropriately trained and motivated officers and soldiers in order to meet the operational requirements of the Army and Defence.' Due to the current shortfall in the British Army personnel and the present recruiting climate there is substantial interest in maximising the number of recruits that complete initial training and therefore minimise medical attrition associated with training injuries (MD(t)). Through various initiatives male MD(t) rates have been reduced over the past seven years from 24 to 13 per 1000. Whilst female MD(t) rates have been reduced by 60% over that same period, females still have a cross-gender odds ratio of 3. In an attempt to further reduce the relative risk of MD(t) to females single-sex platoon training was reintroduced to British Army training in April 2006. Rationale: The purpose of this study was to quantify MD(t) rates following the introduction of single sex platoons during initial training and assess the effect of the intervention on MD(t) primarily due to overuse injuries. Methods: Medical Discharge data over eight training years were extracted from a medical-in-confidence database managed and maintained by HQ ARTD. Training input data were obtained from a personnel management database, merged and anonymised. Descriptive data are expressed as mean ( one standard deviation (SD) and MD(t) per 1000 recruits. Chi squared tests were used to compare between genders and across years. Statistical significance was set a-priori at p<0.05. Results: Following the introduction of gender fair training the rate of all cause MD decreased by 22% in females (p<0.05). Additionally the proportion MD(t) amongst female recruits decreased by 47% to 25 per 1000 (p<0.05). This lead to an increase in first time pass rate amongst female trainees from 69% in 05/06 to 72%. Whilst the cross gender odds ratio have not significantly reduced this is partly due to a further decrease in male MD rates from 13% in 05/06 to 11% during 06/07 post single sex training. Conclusion: Whilst the introduction of single sex training has lead to a modest increase in female pass rates (approximately 23 additional recruits completed initial training compared to the previous year) the incidence of all cause MD and MD(t) was significantly decreased. The introduction of single sex training has also decreased male MD(t) rates which is most likely due to the introduction of smarter training principles than in previous years and extension of all initial training courses by 2 weeks from April 06. The modest improvement in pass rates amongst female recruits appears to be attributable to the reduction in MD(t). Additional initiatives such as a soldier pre conditioning course may further decrease the MD(t) rates among female trainees.
1.0 Introduction

The British Army spends a considerable amount of time, money and manpower each year recruiting new applicants and nurturing them through initial training and out into the field army. The Army Recruiting and Training Division (ARTD) are responsible for recruiting new personnel and developing them through a process of training in preparation for the field army and ultimately deployment to operational theatres. The ARTD mission is ‘to deliver the required number of appropriately trained and motivated officers and soldiers in order to meet the operational requirements of the army and defence.'
The potential recruit must first pass a series of selection tests at one of the Army Development and Selection Centres in the UK. The tests are commensurate with specific trades in the British Army and depending upon the standard achieved by each recruit the choice of trades will be determined. Once the recruit has successfully passed the selection tests they will enter initial training at one of seven UK training centres. The majority of recruits are Senior Entry (SE) and commence the 14-week Common Military Syllabus Recruit (CMS(R)) and others a 24-26 week Combined Infantryman’s Course at The School of Infantry at the Infantry Training Centre Catterick (ITC(C)). Those younger recruits will commence a longer Junior Entry (JE) course of either 20-24 at Army Training Regiment Bassingbourn or 42-weeks at Army Foundation College Harrogate. In addition to this the Officer Cadets complete a 42-week course at Royal Military Academy Sandhurst. During initial training the recruit will be taught basic military skills such as marching, drill, weapon handling and field craft before entering Phase 2 training where specialist trade training is given. Such skills require a high level of basic health and physical fitness which is also developed throughout initial training. 

Of the some 15000 individuals that successfully pass the selection tests per year only around 65% of these will complete initial training. There are unavoidable losses during initial training due to voluntary discharge or unsuitability to Army life however approximately 1000 recruits are medically discharged (MD) each year. Injury incidence during training is often high, affecting between 8 and 50% of the trainee population (Cowan et al., 1996; Etherington and Owen, 2002; Greeves, 2002; Jones et al., 1993, 1992; Knapik et al., 1993; Kowal, 1980). The most commonly diagnosed injuries in military recruits are overuse injuries of the lower limb (Kowal, 1980; Jones et al., 1993; Knapik et al., 2001), including strains, tendonitis, and stress reactions; with stress fractures accounting for the largest proportion of limited duty during US Army infantry training (Knapik et al., 1993). Of those injured recruits who successfully return to full training 38% go on to suffer a second injury (Campbell, 2002). The risk of injury during initial training is inherent in all courses due to the arduous nature of the training to fully prepare recruits for the demands of operational tasks that they will be expected to perform when in the field army.
Following the introduction of ‘gender-free’ selection and training in the British Army in 1998 the MD rates for females due to overuse injuries rose from 4.7 to 11.1% compared to a modest increase in male discharge rates of 1.2 to 1.5% (Gemmell 2002). It is commonly reported in research conducted during military training that the incidence of injury tends to be highest among female trainees (Kowal, 1980; Jones et al., 1992; Gemmell, 2002) and studies have demonstrated that women are at least twice as likely as men to sustain an injury (Reinker and Ozburne, 1979; Jones et al., 1993; Knapik et al., 2001; Bell et al., 2000). 

Over the past years improvements have been made to training in the British Army and in training year 01/02 (TY = 01 April – 31 March) Campbell (2002) reported that females had a 7.3% chance of being MD due to a training injury (MD(t)). This was still however a 3.3 fold greater risk that their male counterparts. However, over the past 7 years the cross-gender odds ratio for all-cause MD during Phase 1 training, has declined from 3.2 to 1.4 (Izard et al., 2007). Despite this success, female trainees remain at a significantly higher risk of injury and subsequent medical discharge compared to male trainees (Blacker et al., 2006; Greeves et al., 2007; Leamon et al., 2007; Sale et al., 2007). Through various initiatives male MD(t) rates have also been reduced over the past seven years from 24 to 13 per 1000 (Izard et al., 2007).
Due to the current shortfall in the British Army personnel and the present recruiting climate there is substantial interest in maximising the number of recruits that complete initial training and therefore minimise medical attrition associated with MD(t). In April 2006 all initial training courses were extended by 2-3 weeks, and ‘gender fair’ training re-introduced to the British Army in that male and female recruits were  once again trained in separate platoons with all female SE recruits being trained at Army Training Regiment Pirbright. Therefore this paper will provide baseline data for future monitoring of medical discharges and trends between, and within genders. 
Whilst there are numerous plausible explanations for this increase in risk to female trainees, one explanation is that female trainees have to work relatively harder than their male colleagues when training in mixed-sex platoons. Indeed, a study by Rayson et al (2002) demonstrated that female British Army recruits training in a mixed-sex platoon experienced 19% more cardiovascular strain than male recruits. Rayson et al suggested that the female recruits were working at maximal sustainable work intensity. This training stress is often characterised by high Physical Activity Levels, high levels of absolute energy expenditure and associated cardiovascular and metabolic stress (Greeves, 2002; Rayson et al., 2002; Bilzon et al., 2006).
Recognising the difficulties in managing physiological strain and training injury incidence among female trainees in mixed-sex platoons, both the Royal Military Academy Sandhurst and the Army Training Regiment at Pirbright adopted single-sex platoon training. These initiatives appear to have been relatively successful. Whilst the relative cardiovascular strain experienced by female Officer Cadets is still higher than that of males during some specific aspects of the Commissioning Course, they are largely similar (Bilzon et al., 2006). Furthermore, in TY04/05 the cross-gender odds ratio for all-cause medical discharge was lower at the Royal Military Academy Sandhurst (1.7) and Army Training Regiment Pirbright (1.0) than all other ARTD training units (Izard et al., 2007). 
2.0 rationale

The purpose of this study was to quantify MD(t) rates and assess the effect of a gender free training intervention on MD(t). The aim of this study was to quantify MD(t) rates among male and female Senior Entry recruits following the introduction of ‘gender fair’ and single sex platoons during initial training following the previous ‘gender free’ training policy. The report will provide statistical analysis of ARTD MD rates from TY 99/00 to 06/07. Medical discharges are costly to ARTD both financially in terms of working days lost and wasted training time but also in manpower losses and many of these discharges are as a result of musculoskeletal injuries. 

3.0 method

Annual figures of medical discharges for all ARTD recruits over 8 training years (TY 99/00 to 06/07) were extracted from a medical-in-confidence database managed and maintained by HQ ARTD Occupational medicine cell. All medical discharges are ratified by the Head of Occupational Medicine and therefore the data is considered accurate and reliable. 

Data obtained from Initial Training Group were separated from discharges at other units and further split into Senior entry and Junior entry recruits. Analysis was conducted on only SE recruits undertaking that standardised CMS(R) syllabus and not the recruits undertaking infantry or Officer Cadet training courses. Medical discharges due to training injuries (including both acute and overuse injuries) and were extracted from the larger ‘all cause’ database and used in further analysis.

Training input data were obtained from a personnel management database, cleaned, merged and anonymised. Permission to use the data was given by the data controller Head of Occupational Medicine. Descriptive data are expressed as mean ( one standard deviation (SD) and MD(t) per 1000 recruits. Chi squared tests were used to compare between genders and across years. Statistical significance was set a-priori at p<0.05. 
Whilst every attempt has been made to avoid bias within the data there is an unavoidable element of systematic bias due to the fact that a number of recruits who have been MD in one TY could have entered training in the previous TY. This bias is predominantly systematic and thus will balance across TY’s, as such all values are presented as best available estimates.
4.0 results

The physical characteristics of recruits that were medically discharged with a training related injury from ITG between TY 99/00 and 06/07 are presented in Table 1. Data are presented as mean (SD).
	
	AGE
(years)


	MASS
(kg)
	HEIGHT
(cm)
	BMI
(kg.m2)

	MALE
	19.2 (2.8)

	69.5 (10.3)
	175.5 (7.6)
	22.5 (2.8)

	FEMALE
	18.6 (2.5)

	65.5 (9.8)
	168.1 (9.8)
	22.1 (2.8)


Following the introduction of gender fair training the rate of all cause MD decreased by 22% in females (p<0.05) this includes not only MD(t) but also injuries sustained during the training course that are not directly attributable to training. 
Additionally the proportion of MD(t) amongst female recruits decreased by 47% over the 7 monitored years to 25 per 1000 (p<0.05). This lead to a resultant increase in first time pass rate amongst female trainees from 69% in 05/06 to 72% in 06/07. These data are presented in Figure 1 as illustrated both male and female MD(t) rates are at an all time low with HQ ARTD.

Figure 1. Medical discharge rates per 1000 for males and female for TY 99/00 to 06/07.
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Whilst the cross gender odds ratio have not significantly reduced since 02/03 this is partly due to a further decrease in male MD rates from 13% in 05/06 to 11% during 06/07 post single sex training. Cross gender odds ratios from 99/00 to 06/07 are presented in Figure 2.

Figure 2. Cross gender odds ratio for male and female recruits for TY 99/00 to 06/07.
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5.0 discussion

The purpose of this study was to quantify MD(t) rates and assess the effect of a ‘gender fair’ training intervention on MD(t) in British Army SE recruits following the previous ‘gender free’ training policy. Whilst there was a trend towards a reduced MD(t) amongst female recruits following the intervention compared to the previous ‘gender free’ training, this was not statistically significant. In organisational terms however, an extra 23 female recruits entering Phase 2 training each year is of meaningful benefit to the Army. 

The change to ‘gender free’ training also involved training all SE female recruits at one training location so has additionally removed the potential for between-unit variability in female pass rates, which prior to gender fair training were found to be significantly different between locations. All female trainees are now trained where the pass rate was previously highest and MD rate lowest at Army Training Regiment Pirbright. As a result of the move to ‘gender free’ training the incidence of all-cause MD and MD(t) overuse were 22% and 47% lower following the intervention compared to before. The magnitude of the improvement in pass rate (3.3%) was similar to the absolute reduction in all-cause MD (2.3%) and reduction in MD(t) overuse (2.2%). The modest improvement in training pass rate among female recruits following the implementation of ‘gender fair’ training appears to be largely attributable to the reduction in MD(t) overuse injuries.
As the reduction in all-cause MD was largely attributable to a similar reduction in MD(t) this would suggest that this may be related to better management of the stress, strain and physical demands of training experienced by female recruits following the implementation of ‘gender fair’ training. As there were no significant differences in any of the other MD categories including defects on enlistment and acute training-related injuries. The predominant injuries categorised under MD(t) overuse are chronic overuse lower back pain, stress fractures, tibial pain and overuse anterior knee pain. These injuries tend to be associated with low levels of physical fitness (Blacker et al., 2006; Allsopp et al., 2003) and low levels of physical activity prior to initial military training (Jones et al., 1993). These types of injuries tend to occur when there is a large mismatch between the physical demands of the course and the capability of the recruit. The data would suggest that the progression and physical demands of CMS(R) are now more suitably aligned to the physical condition and abilities (i.e. training status) of the majority of female SE recruits.

Pass rate whilst being a crude measure is probably the single-most important outcome measure by which the training organisations are judged, largely because it determines the number of trainees successfully reaching Phase 2 training and, ultimately, the Field Army. The fact that the improvement in overall training pass rate following the change to ‘gender fair’ training was not statistically significant (3.3%) is not of concern as whilst not statistically significant on e could argue that such an increase is of practical significance to the training organisation. A large proportion (46%) of the female Senior Entry population was already training in single-sex platoons at Army Training Regiment Pirbright prior to the intervention. Additionally, the pass rate at Army Training Regiment Winchester, where a further 50% of the female population were trained, was not significantly different from Pirbright. The pass rate was lowest where small numbers of females were trained along side males. It would appear that traditionally the biggest discrepancies in male and female pass rates have been where females are trained in a minority and that pass rates are significantly increased when females are trained in sufficient density which is best achieved in all-female platoons.

The significant reduction in all-cause MD from the change to ‘gender fair’ training is similar to the magnitude of the increase in pass rate. The reduction in all-cause MD is equivalent to a 22% decline in incidence. This substantial decrease in medical attrition suggests that the training organisation is now more able to appropriately manage the training load imposed on female recruits during CMS(R), certainly in a more uniform manner. A previous study demonstrated that female recruits in a mixed-sex platoon experienced 19% more cardiovascular strain than male recruits (Rayson et al., 2002). A recent study by Richmond et al (2008) reported that following the implantation of ‘gender fair’ training the physical demands of the single gender platoons at Army Training Regiment Pirbright were commensurate with the fitness levels of the recruits. Although the energy expenditure in males during the study was predictably higher than females due to their greater body mass, Physical Activity Level, a measure which corrects energy expenditure for differences in body size, did not differ by gender. Similarly, although the total volume of physical activity undertaken was greater for males than females, cardiovascular strain did not differ, demonstrating that the relative demands of training were similar. To further this research, ARTD need to confirm that female trainees are still experiencing sufficient stress and strain to provide the requisite training adaptation to pass the Representative Military Tasks at the end of training.
In summary, this study demonstrates a trend towards a higher training pass rate for female SE recruits following the implementation of ‘gender fair’ training and that this is largely attributable to a reduction in the incidence of MD(t). The initiative has reduced the between-unit variability in training pass rates and injury incidence which was previously seen when females were trained at numerous locations and was greatest where females previously trained in relatively small numbers. In order to further improve pass rates and reduce injury incidence among female recruits, ARTD may wish to consider either: modifying the female CMS(R) syllabus, or; conducting preconditioning for female trainees. Such initiatives will be easier to introduce now that females are trained in single-sex platoons in one location.
6.0 conclusions

Whilst the introduction of single sex training has lead to a modest increase in female pass rates (approximately 23 additional recruits completed initial training compared to the previous year) the incidence of all cause MD and MD(t) was significantly decreased. The introduction of single sex training has also decreased male MD(t) rates which is most likely due to the introduction of smarter training principles than in previous years and extension of all initial training courses by 2 weeks from April 06. The modest improvement in pass rates amongst female recruits appears to be attributable to the reduction in MD(t). Additional initiatives such as a soldier pre conditioning course may further decrease the MD(t) rates among female trainees.
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