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EPIDEMIOLOGICAL REPORT NO. S.0007856-11
THE SOLDIER-ATHLETE INITIATIVE: PROGRAM EVALUATION
OF THE EFFECTIVENESS OF ATHLETIC TRAINERS COMPARED TO
MUSCULOSKELETAL ACTION TEAMS IN INITIAL ENTRY TRAINING,
FORT LEONARD WOOD, JUNE 2010-DECEMBER 2011

1 SUMMARY

1.1 Introduction and Purpose

Recruits in Initial Entry Training (IET) have one of the highest injury incidences of
any subgroup in the Army. Many recruits also enter the Army with low levels of
physical fithess which can increase the likelihood of injuries and attrition from
training. One potential method for reducing injuries and enhancing fitness is through
certified athletic trainers (ATs). The Army Training and Doctrine Command
proposed that ATs serve in IET at the battalion level to evaluate and treat injuries,
offer reconditioning for injured recruits, and provide injury prevention measures (e.g.,
taping, bracing) and advice. An alternative approach suggested by the Army
Medical Department (AMEDD), was the “musculoskeletal action team” (MAT)
serving at the brigade level. The MAT consisted of a physical therapist, physical
therapy technician, two ATs, and two certified strength and conditioning specialists.
The MAT could provide a higher level of medical care than ATs since the physical
therapist on the team has received advanced training in musculoskeletal
assessment, diagnosis, and treatment, and serves as a credentialed health care
provider. Certified strength and conditioning specialists were included on the MAT
because many injuries in the military are associated with physical training and these
specialists may be able to assure that physical training is carried out in a manner to
optimize fitness and minimize injury. The purpose of this paper was to report on the
results of a program evaluation examining the effectiveness of ATs and MAT at Fort
Leonard Wood, Missouri. Outcomes to determine effectiveness included injuries,
training attrition, and physical fitness.

1.2 Methods

This program evaluation compared two groups of IET Soldiers over two phases, and
in three different types of IET training. The groups were MAT or AT; the phases (or
periods) were baseline or intervention; the training types were Basic Combat
Training (BCT), Military Police One-Station Unit Training (OSUT), and Engineer
OSUT. OSUT training included the standardized 10-week BCT period and the
follow-on Advanced Individual Training that was specific to the occupational
specialty. The single MAT group covered 2 BCT battalions, 1 Military Police OSUT
battalion, and 1 Engineer OSUT battalion. The ATs were assigned at the battalion
level (i.e., one AT for each battalion) and consisted of 1 BCT battalion, 1 Military
Police OSUT battalion and 1 Engineer OSUT battalion. The baseline phase
involved the period before the MAT and ATs were in place. The intervention phase
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involved the period when the MAT and ATs were providing treatment and subject
matter expertise to their respective units.

Within the first week of training, recruits completed a questionnaire to provide
information on previously known injury risk factors including age, gender, height,
weight, tobacco use, physical activity, prior injuries, and menstrual history (for
women). Injuries were obtained from two sources: 1) Defense Medical Surveillance
System (DMSS) which tracked injury-related visits seen in the clinic/hospital, and 2)
a database called the Comprehensive Injury Tracker compiled by the ATs and MAT
once those groups were in place in the intervention phase. Army Physical Fitness
Test (APFT) scores and recruits that attrited from training were obtained directly
from the units involved in the project.

1.3 Results

During the baseline phase (June 2010 through June 2011), data were obtained on
28 training companies in the MAT group (n=3,861 men and 1,068 women) and 25
companies in the AT group (n=3,526 men and 748 women). During the intervention
phase (May 2011 through December 2011), data were obtained on 25 training
companies in the MAT group (n=3,427men and 1,218 women), and 19 companies in
the AT group (n=2,413 men and 599 women).

Injury incidence differed considerably between the MAT and AT groups in the
baseline phase so the groups were compared to their own respective baseline
periods. Compared to the baseline phase, the number of injured male recruits seen
in the clinic/hospital in the intervention period decreased 17% for the MAT group
(p<0.01) and 22% for the AT group (p<0.01); among the women, comparable
declines were seen, 22% for the MAT group (p<0.01) and 19% for the AT group
(p<0.01). Results were similar after multivariate correction for known injury risk
factors based on questionnaire responses. Among the men, the number of
encounters per recruit seen in the clinic/hospital declined from the baseline to the
intervention period 19% for the MAT group (p<0.01) and 17% for the AT group
(p<0.01). Among the women, the number of encounters per recruit seen in the
clinic/hospital declined from the baseline to the intervention period 21% for the MAT
group (p<0.01) and 8% for the AT group (p=0.33). When the encounters from the
clinic/hospital were combined with those of the Comprehensive Injury Tracker, the
total numbers of encounters among men was 11% higher in the MAT group and
44% higher in the AT group in the intervention phase; the total numbers of
encounters among women was 16% higher in the MAT group and 32% higher in the
AT group in the intervention phase. ATs and the MAT handled 32% of total injury-
related encounters in the intervention phase with the clinic/hospital handling 68% of
total encounters.
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Compared to the baseline period, medical discharges (attrition), in the intervention
period declined 38% in the MAT group (p<0.01) and 14% in the AT group (p=0.35)
among the men. Comparable declines among the women were 49% in the MAT
group (p<0.01) and 11% in the AT group (p=0.59). The change in the number of
recruits who were not discharged in the intervention period amounted to 6, 30, 3,
and 8 recruits per 1,000 for MAT men, MAT women, AT men and AT women,
respectively.

APFTs were generally not administered within the first week of training but rather an
average of more than two weeks after the start of training. Since several physical
training sessions were likely to have occurred, and since recruits were likely to have
considerably increased their physical fitness in this time, the first APFT could not
serve as an initial level of fitness. Only the final APFT was considered in the
analyses. Changes in final APFT scores from the baseline to the intervention
period were minimal in both groups. Nonetheless, MAT group push-up and sit-up
values tended to remain the same or increase from the baseline to the intervention
period, while those of the AT group tended to remain the same or decrease. On the
other hand, 2-mile run performance generally improved in both the MAT and AT
groups. Total APFT points tended to remain the same or increase from the
baseline to the intervention period for the MAT group, while values tended to remain
the same or decrease for the AT group. However, the baseline performance of the
MAT was lower than that of the AT group on most comparisons making it easier for
the MAT group to show improvements. Nonetheless, when the MAT and AT groups
were directly compared in the intervention period, the MAT group had higher
performance on a greater number of comparisons.

1.4 Conclusions and Recommendations

There were few differences between the MAT and AT groups in terms of the injury
outcomes: both groups demonstrated similar reductions in the proportion of injured
recruits and in the number of injury encounters seen in the clinic/hospital during the
intervention period. Despite the reduction in the number of injured recruits, the total
number of injury encounters (clinic/hospital encounters plus AT/MAT encounters)
increased in both groups, likely because of the more convenient access to medical
care provided by the MAT/AT. In terms of medical attrition, there was a greater
reduction in the MAT group. In terms of physical fitness, improvements in the
intervention period were greater in the MAT group than in the AT group when the
groups were compared to their respective baselines, although these performance
increases were small. When the MAT and AT group were directly compared in the
intervention period, the MAT had higher performance in a greater number of
comparisons. Based on these data, it is recommended that the MAT group model
be favored over the AT group model, primarily because of more favorable changes
in attrition.

3
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If the MAT or AT models are implemented, there needs to be continued
accountability for recording all visits through the Comprehensive Injury Tracker or
similar mechanisms. Cost and manpower effectiveness of such imbedded medical
assets need to be calculated. Although the MAT and ATs accounted for about 1/3 of
the medical visits, the encounters/day were low suggesting that these models of
care may be clinically inefficient, although the MAT and ATs also provided injury
prevention advise to the cadre that may not be reflected in the data collected. In
terms of attrition prevention and fithess enhancement, it may be effective to utilize
other non-medical experts, such as those graduating from the newly developed
Army Master Fitness Trainer course.

Further follow-up should be performed on units that have ATs and MATs. This study
covered a period when the ATs and MAT had just arrived at Fort Leonard Wood.
Lessons learned here and the experiences of the ATs and MATs will likely be used
to modify how the ATs and MAT operate. Outcomes may be different in the longer
term.

REFERENCES
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See Appendix A for a listing of references used within this report.

AUTHORITY

Under Army Regulation 40-5,* the US Army Center for Health Promotion and
Preventive Medicine (now the AIPH) is responsible for providing program
evaluations and epidemiological consultation services related to injury prevention
and control. This project was funded by the R2D, Headquarters, Department of the
Army, Office of the Surgeon General, Falls Church VA to evaluate the effectiveness
of MATs and ATSs using injury, attrition and fithness metrics. The project was
reviewed by the AIPH Human Subject Protection Office employing the criteria of the
Council of the State and Territorial Epidemiologists.? It was determined that this
project constituted public health practice.

INTRODUCTION

Recruits in Initial Entry Training (IET) have one of the highest incidences of
musculoskeletal injuries of any subgroup in the Army.>® This not only affects Soldier
preparation, but can also result in discharges due to medical attrition” ® which
reduces military manpower. Reducing injury rates and injury-related attrition is a
multi-factorial task that includes, but is not limited to, command emphasis, training,
and enforcement of evidence-based injury prevention techniques.®° Well-trained,
combat-ready Soldiers are most advantageously produced by creating a program

4
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that optimizes physical performance, prevents injuries, and facilitates early
identification and management of injuries when they do occur.

One potential method proposed for reducing and managing injuries is certified
athletic trainers (ATs). ATs were first proposed for Basic Combat training (BCT) by
Brigadier General James Schwitters when he was the commander of the Fort
Jackson Training Center in South Carolina. His concept was to have ATs at the
battalion level tasked with providing early treatment of injured recruits and injury
prevention advice to the battalion. In sports, ATs evaluate injuries, offer immediate
care, and provide on-site injury management during practice and games. In
addition, ATs determine rehabilitation and/or reconditioning strategies for injured
athletes. Treatment programs can include long and short term goals and an
appraisal of what the athlete can realistically be expected to achieve from the
program. The AT documents all care as part of the athlete’s permanent medical
record and accepts responsibility for recording details of the athlete’s health status.
ATs also provide preventative measures such as taping or bracing prior to physical
training in addition to therapeutic treatment that may prevent or reduce the severity
of injury and contribute to a more rapid return of the athlete to full activity. ATs may
also work with medical staff to provide therapy for athletes who are recovering from
injuries and may show athletes how to build their strength and endurance to
presumably avoid further injury. They may also be involved in prevention efforts by
recommending injury-prevention strategies. ATs are not independent medical care
providers and they must operate under the supervision of a licensed physician.*®

Recruits in IET can be seen as Soldier-athletes in training.'* Recruits perform
repetitive physical tasks like foot marching, drill and ceremony, rifle marksmanship,
repeated obstacle course circuits, and the like, which can potentially result in a high
number of overuse-type injuries.” ***® The types of injuries commonly seen in Army
IET recruits'*** are very similar to those commonly seen in athletics*®?%, including
sprains, strains, tendonitis, bursitis, contusions, and stress fractures.** Thus, it
would seem reasonable that the treatment skills and injury prevention methods
applied by ATs in sports and exercise situations may also be applicable to recruits in
IET.

In late 2009, the Rehabilitation & Reintegration Division (R2D), Headquarters,
Department of the Army, Office of the Surgeon General, was tasked with
determining the efficacy of ATs in IET. The R2D reviewed literature on BCT injury
prevention, and sought information from various BCT locations and the Army
Institute of Public Health (AIPH). After their literature review, the R2D suggested an
alternative approach to ATs which involved a “musculoskeletal action team” (MAT).
The MAT would be assigned at brigade level (or equivalent) and would consist of a
physical therapist, physical therapy assistant or technician, two ATs, and two
certified strength and conditioning specialists. As noted above, ATs can provide

5
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certain types of injury assessment and treatment and have emergency management
skills that are valuable where there is a higher risk for acute injuries. However, ATs
are not licensed, independent providers in the Army Medical Department (AMEDD),
and they must have physician oversight to practice in any venue. Physical
therapists have received advanced training in musculoskeletal assessment,
diagnosis, and treatment, and provide a higher level of medical care in the AMEDD
as credentialed health care providers. Certified strength and conditioning specialists
were included as part of the MAT because many injuries in the military are
associated with physical training.?>?%° Certified strength and conditioning specialists
may be able to assure that physical training exercises are carried out in a manner to
optimize mission readiness and minimize the incidence of injury.

In December 2009, the R2D briefed LTG Schoomaker (Army Surgeon General from
2007 through 2011) on the proposal for the MAT and he endorsed and approved the
plan. In February 2010, the R2D briefed LTG Hertling (Deputy TRADOC
Commander for IET Training from 2009 through 2011) on the MAT plan. LTG
Hertling still favored the ATs alone but also endorsed the MAT. After these
briefings, TRADOC and OTSG decided they would field ATs and a MAT at Fort
Leonard Wood, Missouri and evaluate the relative effectiveness of the two programs
at this location.

The purpose of this paper is to report on the results of the program evaluation
examining the effectiveness of ATs and MAT at Fort Leonard Wood, Missouri.
Metrics to determine effectiveness included injuries, training attrition, and physical
fitness. The units selected for evaluation involved three BCT battalions, two military
police (MP) one-station unit training (OSUT) battalions and two engineer (ENG)
OSUT battalions. With regard to the injury data this evaluation considered 1)
whether or not there were changes in the proportion of injured recruits seen in the
clinic/hospital after the MAT and ATs were in place, 2) whether or not there were
changes in the proportion of injury-related encounters (visits) in the clinic/hospital
after the MAT and ATs were in place, and 3) whether or not the total number of
encounters (clinic/hospital visits plus MAT/AT encounters) changed when the MAT
and ATs were in place.

5 BACKGROUND

5.1 Injury Incidence in Basic Combat Training and Infantry OSUT

Cumulative injury incidence (proportion of trainees who experience one or more
injuries during training) and injury rates (injured trainees per month) have been
examined in a number of previous basic training studies and in infantry OSUT.** >
249 gummary data from these studies are shown in Table 1. US Army BCT was
extended from 8 to 9 weeks in October 1998 and thus studies performed before and

6
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after this time are separated in Table 1 to reflect the increased time at risk in the
latter investigations. Two investigations involved infantry OSUT which was 12
weeks long at the time of the data collection. BCT was extended to 10 weeks in

2008.

Data collection techniques differed in the investigations cited in Table 1. Many
investigations used medical records screening,* 32 3" 444 put other studies used
medical surveillance systems

definitions, most studies have looked at cases where trainees reported to a medical
15, 32, 37, 39, 40, 43, 44 bUt other

care provider for any type of physical damage to the body,

39, 40, 45

or questionnaires.** With regard to injury

studies have included only musculoskeletal injuries™ or lower extremity overuse
injuries.” % One study used self-reporting and included any injury regardless of
whether or not the trainees sought medical care.*

Table 1. Cumulative Injury Incidence and Injury Incidence Rates during Army
Basic Combat Training and Infantry One-Station Unit Training

Length Cumulative Injury Injury Incidence
of Study Recruits (n) Incidence (%) Rate (% / month)

Training (Reference Year Data

(weeks) Number) Collected Men Women Men Women Men Women
ﬁ%";’g!;eeat al. 1978 347 770 26.2 62.0 13.1 31.0
Eizgzealz and Kisk 1980 | 1,840 644 20.7 41.2 10.4 20.6
ch’gnge;lset al. 1984 124 186 27.4 50.5 13.7 25.3

8 weeks | Bell et al. 2000* 1988 509 352 27.0 57.0 135 28.5
Vlvggégya' etal. 1994 ND 165 ND 66.7 ND 33.3
Jf9”99654§t al. 1996 159 84 415 655 208 328
Knapik et al.
2001 1998 604 305 30.8 58.0 15.4 29.0
Canham-
Chervak et al. 1998 655 498 30.0 65.3 13.3 29.0
2000*

o week gg%ﬁ'hft al. 2000 | 682/441 | 579/554 | 13.5/16.9 | 36.1/46.8 | 6.0/7.5 | 16.0/20.8

weeks

gg%%'ﬁﬁt al. 2003 | 442/569 | 295/377 | 19.5/27.9 | 41.0/47.7 | 8.7/12.4 | 18.2/21.2
Knapik et al.
oo 2007 | 2,147 915 36.9 64.7 16.4 28.8

Wiiks ch’gnge;sft al. 1988 303 ND 45.9 ND 15.3 ND

(Infantry p

0sUT) 1996 768 ND 48.0 ND 16.0 ND
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Abbreviations: Notes:
ND = no data collected on gender listed & Injury data from self-report questionnaire
OSUT=0ne Station Unit Training ® Cohort study with two groups

©Injury data from surveillance system
d Previously unpublished data

5.2 Injury Risk Factors

In addition to cumulative injury incidence and injury rates, a number of injury risk
factors have been identified in BCT. Intrinsic risk factors have included female
gender'S, 13, 15, 29-35 older age,5, 15, 31, 38, 47 low aerobic fitness,s’ 13, 15, 29, 30, 37, 48, 49 low
muscular endurance,® **> 3 cigarette smoking prior to BCT,> ** 314830 |ow physical
activity prior to basic training,> > 3% 3% 48 and menstrual irregularities.® Extrinsic
risk factors have included longer running mileage in training® and training in the
summer.>? Multivariate analyses have shown that cigarette smoking prior to BCT,
low levels of aerobic fitness, and low levels of physical activity prior to BCT were
independent intrinsic injury risk factors.> 1* 3153

5.3 Athletic Trainers

In 2007, one publication mapping the AT literature found 8,678 citations, with 35% of
these in 6 medical journals.>* Although there have been several calls for more
evidence-based medicine and outcomes research®® *® some of the more basic
guestions in athletic training have not been adequately addressed to date. One of
the more fundamental questions is whether or not ATs are effective in reducing the
incidence of injuries and/or returning injured athletes more quickly to the athletic
field. A review of the literature revealed a few studies that had examined some
aspects relating to the effectiveness of ATs and these are reviewed below.
Interestingly, these studies deal with injured workers rather than athletes.

Zimmerman®’ reviewed a number of cases where ATs had apparently been
employed in industrial settings. In one case, two ATs were employed as part of the
General Motors (GM) Saginaw Division (Michigan) rehabilitation/fithess center.
From 1988-1991 it was estimated that the Saginaw Division saved over $3,500,000
by conducting rehabilitation in-house rather than outsourcing. Another case (also
reported by Tonti et al.®) involved the Walbro Corporation in Cass City/Caro
Michigan which employed over 300 people to build small engine carburetors and fuel
pumps. Injured workers made use of a rehabilitation facility with a 21-piece Nautilus
set and aerobic exercise equipment. Money spent on the equipment/facility was
recouped within 10 months and there was a 79% reduction in occupational time off
because of injury or iliness. However, it appears that the fithess center was used by
40% of employees and it is not clear if the finding reflect increased physical activity
on the part of the workers or clear benefits from the AT part of the program.
Previous studies have shown that just providing exercise facilities to employees can
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reduce medical costs and absenteeism.’*®* Other cases cited by Zimmerman
involved Central Michigan University and Wilson Brands Corporation but from the
descriptions provided it is not clear if these programs involved ATs or other forms of
rehabilitation. Central Michigan University employed 2,364 people and Zimmerman
reported that during the 6 months that a “healthletics” program was in place,
$213,244 was saved because employees were able to return to work a total of 2,423
days earlier. Wilson Brands Corporation had 1,200 employees and Zimmerman
reported that over comparable 6-month periods in 1988 and 1990, lost duty days
were reduced by half and worker’'s compensation cases requiring surgery were
reduced by 95%. The original articles cited by Zimmerman®’ for the latter two cases
could not be obtained because the referencing appeared to be incorrect.

Larson et al.®® evaluated the effectiveness of a hospital-based internal employee
health program that incorporated ATs in the rehabilitation process. Worker’s
compensation claims were reviewed for a 23-month period before the program and a
23-month period after the program was in place. There was a greater number of
lost-work day claims in the post-program period (62 vs. 128, p<0.01). Despite this,
work days lost were reduced from 100£120 days in the pre-program period, to
45+69 days in the post-program period (meanzstandard deviation, p<0.01). Four
weeks after a claim was issued, 55% of post-program injured workers had resumed
work compared to 36% of pre-program injured workers (p<0.01). The decision on
removing or returning an employee to work was made by a physician, not the ATs.
Thus, after the ATs were available for rehabilitation and counseling, there was a
reduction in the number of lost work days and injured workers returned to work more
quickly.

Cheng and Hung®® performed a randomized control trial comparing a clinic-based
work hardening program to that of a work-place based program for the rehabilitation
of work-related rotator cuff injuries. The clinic-based approach was traditional,
involving rehabilitation exercises and work simulations at locations away from work.
The work-place program involved a “job coach” who used a rehabilitation program
designed for rehabilitating rotator cuff injuries experienced in athletics (although the
job coach was not an AT). The work-place rehabilitation program included shoulder
stretches, shoulder strengthening exercises, and scapular control exercises, in
addition to ergonomics education and job specific activities. After 4 weeks, the
participants in the work-based program reported greater improvements in shoulder
pain and disability (25% vs. 40%, p=0.03), and generally greater objective
improvements in functional capacity (e.g., active shoulder flexion, arm lifting force,
carrying force). After 4 weeks 71% of the work-place program participants had
returned to work compared to 37% of the clinic-based participants (p<0.01).

Franche et al.®* performed a systematic literature review on the effectiveness of
various return-to-work interventions for reducing disability duration. Ten studies met
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their review criteria and were of sufficient quality to be included in the review. There
was strong evidence that disability duration was reduced by work accommodation
offers and contact between a health care provider (HCP) and the workplace. There
was moderate evidence that disability duration was reduced by early contact with the
workplace by the worker, an ergonomic worksite visit, and presence of a return-to-
work coordinator.
Subsequently, Franche et al.®®> examined the effectiveness of various return-to-work
strategies on the duration of workplace absences among Ontario, Canada firms that
had workers’ compensation coverage. They examined six potential predictors and
20 potential confounders. The potential predictors included 1) early contact with the
worker by the workplace, 2) work accommodation offer, 3) contact between the HCP
and the workplace, 4) advice from the HCP to the workplace, 5) receiving an
ergonomic worksite visit, and 6) presence of a return-to-work coordinator. The
potential confounders included factors like age, gender, education, income and other
covariates. Outcomes included self-reported workplace absence duration and
durations obtained from workplace compensation claims (administrative duration).
Not surprisingly, absence duration was reduced by workplace accommodation offer
and acceptance by the injured worker. HCP advice to the workplace on how to
prevent injury or the recurrence of injury also reduced both self-reported and
administrative workplace absence duration. However, the presence of a return-to-
work coordinator had no effect on either outcome. These data suggest that an HCP
who offers injury-prevention advice to the workplace can reduce the duration of
absences after a workplace injury.

The Navy developed a Sports Medicine and Rehabilitation (SMART) Center for
recruits at the Marine Corps Recruit Depot at San Diego. This center had a sports
medicine physician, podiatrist, physical therapist, physician’s assistant, dietitian,
chiropractor, orthopedic technician, physical therapy technician, and corpsman °°. It
is very similar in concept to the MAT but obviously provides a higher level and more
variety of medical care. Drozd®’ evaluated the effectiveness of the SMART Center
by examining medical attrition from the Marine Corps School of Infantry. Medical
attrition in fiscal year (FY) 1996 was compared to medical attrition in FY 1997. FY
1997 medical attrition was only available for the first 6 months so a "weighted
average" was calculated to estimate 1-year attrition. It is not clear from the article
exactly how this weighted average was calculated. Another problem with this
analysis was the fact that the SMART Center opened on 1 August 1996. Since FY
1996 ranged from October 1995 to September 1996, some of the FY 1996 data
would include medical data for 2 months after the Center had been in operation.
With these qualifications in mind, the author found that 160 trainees were discharged
for medical reasons in FY 1996 compared to an estimated attrition of 50 for FY
1997. The return to duty rate was 57% in FY 1996 and a projected 75% in FY 1997.
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More conclusive data may have been obtained by comparing the first 6 months of
both FYs.

In summary, there were few studies that had evaluated the effectiveness of ATs and
the available data is in occupational settings and not in athletics. Available studies
suggest that ATs or “AT-like” programs can be cost effective compared to
outsourcing medical care.®” In addition, ATs or “AT-like” programs can result in a
more rapid return to work,>” %% ® 8 g reduction in lost work days,**®* and a more
rapid improvement in worker functional capacity.®® In Marine Corps basic training, a
multidisciplinary medical team, similar in concept to the MAT, appears to have
reduced medical attrition.®’

6 METHODS

6.1 Design

Figure 1 shows the design of the project. The project was a program evaluation
comparing two groups of IET Soldiers over two phases and involving three different
types of training. Groups were either MAT or AT. Phases (or periods) were either
baseline or intervention. Training types were either BCT, MP OSUT, or ENG OSUT.
The MAT group received injury treatment and subject matter expertise on physical
training and injury prevention from a single MAT. The MAT group had 2 BCT
battalions, 1 MP OSUT battalion, and 1 ENG OSUT battalion. The AT group recruits
received injury treatment and subject matter expertise on physical training and injury
prevention from ATs assigned at battalion level. The AT group consisted of 1 BCT
battalion, 1 ENG OSUT battalion and 1 MP OSUT battalion. The AT group had a
separate AT for each of the 3 battalions. The MAT consisted of a physical therapist,
physical therapy technician, two ATs, and two certified strength and conditioning
specialists. The plans, procedures, and training for the MAT were developed by the
R2D Musculoskeletal Action Plan Working Group in the Office of the Surgeon
General. The plan, procedures, and training for the ATs were provided in
coordination with personnel from Ft Jackson, South Carolina.

The two project phases were either baseline or intervention. The baseline phase
examined the period before the MAT and ATs were in place. The intervention phase
examined the units when the MAT and ATs were providing treatment and subject
matter expertise. The baseline period encompassed training cycles between June
2010 and June 2011. The intervention period encompassed training cycles between
May 2011 and December 2011. The MAT and ATs did not begin their activities
within a unit until that IET unit began their training cycle. Thus, there was no phase
overlap within units (i.e., no situation in which a unit had part of a cycle in the
baseline period and part in the intervention period). IET cycles that crossed
“Exodus” were not considered in the analysis. Exodus is a two-week period in late
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December and early January when no training is conducted and recruits are allowed
to return home.

4 ) AT

1 BCT Bn
1 MP OSUT Bn
1 ENG OSUT Bn
3 BCT Bn

2 MP OSUT Bn N ~
2 ENG OSUT Bn ' N
MAT
2 BCT Bn

1 MP OSUT Bn

\ / 1 ENG OSUT Bn
- J

Baseline Phase Intervention Phase

Figure 1. Project Design
6.2 Procedures

Within the first week of training, recruits completed the questionnaire in Appendix B.

Responses to this questionnaire were used to control for known injury risk factors in

the analysis, as discussed in the introduction. The questionnaire contained items on
age (birth date), gender, height, weight, tobacco use, physical activity, prior injuries,

and menstrual history.

Initial and final Army Physical Fitness Test (APFT) scores were obtained directly
from the units. For the APFT, recruits completed as many push-ups as possible in
two minutes, as many bent-knee sit-ups as possible in two minutes, and a two-mile
run for time. The three fitness test events were administered by drill sergeants using
well standardized procedures.®® For the push-up, the recruit lowered his or her body
in a generally straight line to a point where the upper arms were parallel to the
ground, and then returned to the starting point with elbows fully extended. For the
sit-up, the recruit's knees were bent at a 90° angle, fingers were interlocked behind
the head, and a second person held the recruit's ankles, keeping the heels firmly on
the ground. The recruit raised the upper body to a vertical position so that the base
of the neck was anterior to the base of the spine and then returned to the starting
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position. Scores were the number of push-ups or sit-ups successfully completed
within separate 2-minute periods. The performance measure for the run was the
time to complete the 2-mile distance. Time between events was no less than 10
minutes. A composite APFT score was calculated using an age and gender-related
scoring system.®® During all physical training, drill sergeants were required to follow
the training principles specified in Training Circular (TC) 3-22.20 (Army Physical
Readiness Training)® and the certified strength and conditioning specialists
periodically verified that this was the case.

Recruits that attrited from training, as well as the date and reason for the discharge,
were provided by the training companies. Where possible, these data were verified
from data in the Directorate of Human Resources, Trainee Student Processing
Branch at Fort Leonard Wood. Attrition was defined as discharge from service.
Discharges were recruits who were not suitable for service in the Army and were
formally released from their service commitment during the course of IET. There
were numerous reasons for which a recruit could have been discharged but most fell
into two categories: 1) medical conditions that existed prior to service or developed
during BCT, or 2) poor entry-level performance. The latter category is often the
result of inability to adapt to the military environment because of lack of ability
(cannot adequately perform critical military tasks) or for psychosocial reasons
(motivation, inability to follow orders, personality problems, commission of serious
offenses, etc.). For the purposes of this study, any discharge for a reason other than
an injury-related medical condition was defined as a “non-medical”’ discharge.

Injuries data were obtained from two sources: 1) Defense Medical Surveillance
System (DMSS) and 2) the Comprehensive Injury Tracker, an Excel database
compiled by the ATs and MAT once those groups were in place in the intervention
phase. The DMSS data was provided by the Armed Forces Health Surveillance
Center (AFHSC). The AFHSC regularly compiles data on ambulatory (outpatient)
encounters occurring within military treatment facilities, as well as those occurring
outside the medical treatment facilities (civilian care) and paid for by the Department
of Defense. A list of recruits from the units being evaluated in the baseline and
intervention phases and the dates of their training cycles were provided to the
AFHSC. The AFHSC returned visit dates and International Classification of
Diseases, Revision 9, Clinical Modification (ICD-9) codes for all outpatient medical
visits during the training cycle timeframe. Five injury indices were calculated from
the data provided by the AFHSC. These indices included the Installation Injury
Index (I11), the Modified Installation Injury Index (Mlll), the Training Related Injury
Index (TRII), the Comprehensive Injury Index (CIl), and the Overuse Injury Index
(Oll). These indices include specific ICD-9 codes, as described previously.®* The Il
and TRIl were developed by personnel at the AFHSC. The Ill has been used to
compare overall injury rates (acute and overuse) among military posts and is
reported on a monthly basis at the AFHSC website (http://afhsc.army.mil). The Milll,
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TRII, ClI, and Oll were developed by personnel in the Injury Prevention Program at
the AIPH. The MIII captures a greater number of injuries than the lIll, including more
overuse-type injuries. The TRII is limited to lower extremity overuse injuries and has
been used to compare injury rates among Army basic training posts. It is reported
monthly to the TRADOC surgeon. The CII captures all ICD-9 codes related to
injuries defined as physical damage to the body as a result of an energy
exchange.®® © The Oll captures the subset of musculoskeletal injuries presumably
resulting from cumulative microtrauma (overuse injuries) such as stress fractures,
stress reactions, tendonitis, bursitis, fasciitis, arthralgia, neuropathy, radiculopathy,
shin splints, synovitis, sprains, strains, and musculoskeletal pain (not otherwise
specified).

In addition to the DMSS injury data, ATs and the MAT members providing medical
care recorded patient encounters in the Comprehensive Injury Tracker. This
database contained one encounter on each line of a spreadsheet and included
information on whether the encounter was a new injury or a follow-up of a previous
injury, the general category of the injury (overuse, traumatic, other), the injury
diagnosis, anatomical location, and the activity associated with the injury. These
data were not included in the DMSS data. Because the Comprehensive Injury
Tracker was a de-identified database it was not possible to link the data to individual
cases in the DMSS.

6.3 Data Analysis

Data were compiled and analyzed using the Statistical Package for the Social
Sciences (SPSS), Version 18.0. Age was calculated from the date of birth on the
guestionnaire to the date of the start of training. Body mass index (BMI) was
calculated as weight/(height X height) (obtained from the questionnaire).”* Age and
physical characteristics (height, weight, BMI) were analyzed using a two-way
analysis of variance (ANOVA) with two groups (MAT and AT) and two phases
(baseline and intervention).

Cumulative injury incidence was calculated as the number of recruits with = 1
injury/the total number of recruits X 100%, using the DMSS data. The Chi-square
statistic was used to examine differences between the MAT and AT group in the
baseline phase. Since there were differences in the baseline phase for many
comparisons, subsequent analysis involved chi-squares examining differences
between the baseline and intervention phase for the MAT and AT groups separately.
The magnitude of the change from the baseline to the intervention phase was
examined and compared between the groups. Risk ratios (RR) and 95% confidence
intervals were used for this latter comparison.
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Cox regression (survival analysis) was used to examine the association between the
time to the first Cll injury (DMSS data) and phase, as well as other potential injury
risk factors from the questionnaire. Because of differences in injury incidence in the
baseline phase, each group and training type was analyzed separately. For each
analysis, once a recruit had an injury, his or her contribution to time in training was
terminated (censored). Those who attrited from training had their time censored at
the day they left training, unless their time had already been censored as the result
of an injury. All potential risk factors were entered into the regression models as
categorical variables. Continuous variables were converted to categorical variables
based on recommendations from the literature or findings from previous basic
training studies.> "> ”® Age was separated into 5 year groups (<20.0, 20.0-24.9,
25.0-29.9 and 230 years). BMI was separated into 4 groups (<18.5, 18.5-24.9, 25.0-
29.9 and 230 kg/m*) as recommended by the National Institute of Health.”* Physical
activity questions were categorized based on recommended activity levels specified
by the American College of Sports Medicine.”> Some categories in nominal and/or
ordinal variables were combined to increase statistical power. For all Cox
regressions, simple contrasts were used, comparing the injury hazard at a baseline
level of a variable (defined with a hazard ratio (HR) of 1.00) with other levels (strata)
of the same variable. Univariate Cox regressions established the individual
associations between time to first injury at each stratum of a variable. Variables
were included in a multivariate backward stepping Cox regression if they achieved
p<0.10 in the univariate analyses "®. Multivariate Cox regressions established the
effect of phase on injury risk with other significant injury risk factors included.

Injury clinic/hospital recruit encounters from the DMSS and Comprehensive Injury
Tracker were compiled by group, phase, and training type. Encounters per recruit
were calculated as the total number of encounters divided by the total number of
recruits. For the DMSS data, a one-way ANOVA was used to compare the number
of encounters in the baseline phase between the MAT and AT. Since there were
differences in the baseline phase for many comparisons, subsequent analysis
involved an independent samples t-test examining differences between the baseline
and intervention phase separately for the MAT and AT groups. The ratio of the
change in encounters per recruit from the baseline to the intervention phase was
examined and compared between the MAT and AT groups. It was not possible to
perform an ANOVA on the Comprehensive Injury Tracker data since the file was de-
identified and individuals could not be accurately identified. It was possible to
calculate the ratio of the change in encounters per recruit from the baseline to the
intervention and compare these between the MAT and AT groups. Data in the
intervention phase from the DMSS and the Comprehensive Injury Tracker were
combined to examine the total number of encounters in the intervention phase;
these were compared to the baseline phase to see if the total number of encounters
changed.
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Attrition from training was calculated as the number of recruits discharged/ the total
number of recruits X 100%. The Chi-square statistic was used to examine
differences between the MAT and AT group in the baseline phase. Subsequent
analysis involved chi-squares examining differences between the baseline and
intervention phase for the MAT and AT groups separately. The magnitude of the
change from the baseline to the intervention phase was examined and compared
between the MAT and AT groups. Risk ratios (RR) and 95% confidence intervals
were used for this latter comparison.

Final APFT raw scores were analyzed using a two-way ANOVA (groups X phases).
There were a number of significant group X phase interactions. To determine the
meaning of these interactions the baseline and intervention periods were analyzed
separately within the MAT and AT groups using a one-way ANOVA. Also, because
of some differences in age, body weight, and BMI between the baseline and
intervention phases, an analysis of covariance (ANCOVA) was used to examine
APFT scores while controlling for these variables.

7/ RESULTS

Table 2 shows the total number of recruits and training cycles by group (MAT or AT),
phase (baseline or intervention), and training type (BCT, MP, or ENG). There were
very few women in the ENG OSUT training and thus these data must be interpreted
cautiously. Cycles in the baseline phase had start dates between 7 June 2010 and
25 May 2011 and graduation dates between 16 September 2010 and 7 June 2011.
Cycles in the intervention phase had start dates between 12 May 2011 and 26
September 2011 and graduation dates between 7 July 2011 and 22 December
2011. As noted above, cycles in the baseline phase that crossed Exodus were not
included in the analyses. Not all subjects completed all parts of the investigation so
sample sizes are shown in many of the subsequent tables.

Table 2. Number of Recruits and Cycles by Group, Phase, and Training Type

Group Type of Baseline Intervention
Training Men (n) Women | Total (n) Cycles Men (n) Women | Total (n) Cycles
(n) (n) (n) (n)
MAT BCT 2,748 819 3,567 19 2,423 1,043 3,466 18
MP 764 235 999 6 417 145 562 3
ENG 349 14 363 3 587 30 617 4
AT BCT 1,059 338 1,397 8 986 347 1,333 8
MP 1,353 386 1,739 10 609 233 842 5
ENG 1,114 24 1,138 7 818 19 837 6
MAT ALL 3,861 1,068 4,929 28 3,427 1,218 4,645 25
AT ALL 3,526 748 4,274 25 2,413 599 3,012 19

Abbreviations: MAT=musculoskeletal action team group; AT=athletic trainer group; BCT=Basic Combat Training;
MP=military police training; ENG=engineer training
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7.1 Age and Physical Characteristics of Recruits

Table 3 shows the age and physical characteristics of the recruits by group, phase,
and training type. As noted in the Data Analysis section, data were analyzed using a
two-way ANOVA. P-values for the two main effects (groups and phases) and
interaction (groups X phases) are shown.

Among recruits in BCT, men and women in the baseline phase were an average of
1.8 to 2.2 years older than those in the intervention phase. Men in the baseline
phase were 3 to 5 Ibs heavier than in the intervention phase and this contributed to
an average 0.5 to 0.7 kg/m? higher BMI in the baseline phase since height differed
little between phases. Women differed little in the two phases for height, weight, or
BMI.

For the MP recruits, the average age of men and women in the MAT group differed
little in the baseline and intervention phases; however, men and women in the AT
group were an average of 1.4 years older in the baseline phase compared to the
intervention phase. The average height of the men and women differed little by
group or phase. The average weight and BMI of the men in the MAT group differed
little in the baseline and intervention phases. However, the average weight and BMI
in the AT group was greater in the baseline phase compared to the intervention
phase (6 Ibs and 0.7 kg/m?, respectively). The average weight and BMI of the
women in the AT group differed little in the baseline and intervention phases.
However, women in the MAT group in the baseline phase averaged 3 Ibs heavier
than MAT women in the intervention phase and this contributed to an average 0.7
kg/m? higher BMI in the MAT group baseline phase women.

For the ENG recruits, the trend in age was similar to that seen in the BCT recruits.
Men and women in the baseline phase tended to be older than those in the
intervention phase (0.5 to 1.6 years) for both the MAT and AT groups. Women in
the MAT group were taller than those in the AT group (1.3 and 1.4 in). MAT group
women differed little by phase in weight or BMI. However, AT group women in the
intervention phase were an average of 7 Ibs heavier and had a 0.9 kg/m? higher BMI
but these were not statistically significant, presumably because of the small sample
size. For men, there was little difference between groups or phases for height,
weight, or BMI.

When all training groups were combined, both men and women in the baseline
phase averaged about 1.5 years older than subjects in the intervention phase. Also,
male and female recruits in the MAT group averaged about 0.5 years older than
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those in the AT group. Average height was identical between groups and phases for
men, and almost identical for women. Men in the baseline group were an average of
3 Ibs heavier than those in the intervention group, although for the women the
average body weight differed by only 1 Ib between groups or phases. Finally, men’s
average BMI was 0.5 kg/m? higher in the baseline phase compared to the
intervention phase; the women'’s average BMI was almost identical between groups
and phases.

Table 3. Age and Physical Characteristics by Group, Phase, and Training Type

Type of | Gender | Variable | Phase MAT AT ANOVA p-values
Unit N M+SD N M+SD Group Phase Group
(MAT | (Baseline vs. X
VS. Intervention) | Phase
AT)
Men Age Baseline 2748 | 22.8+4.6 | 1059 | 23.3+4.9 0.35 0.05 0.18
(yrs) Intervention | 2423 | 21.0+4.2 986 21.1+4 .4
Height Baseline 2738 | 69.8+3.0 | 1058 | 69.9+2.9 0.93 0.68 0.31
(in) Intervention | 24