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Musculoskeletal injuries during military and sport-related training are common, costly and
potentially debilitating. Thus, there is a great need to develop and implement evidence-based
injury prevention strategies to reduce the burden of musculoskeletal injury. The lack of attention
to implementation issues is a major factor limiting the ability to successfully reduce
musculoskeletal injury rates using evidence-based injury prevention programs. We propose 7 steps
that can be used to facilitate successful design and implementation of evidence-based injury
prevention programs within the logical constraints of a real-world setting by identifying
implementation barriers and associated solutions. Incorporating these 7 steps along with other
models for behavioral health interventions may improve the overall efficacy of military and sport-
related injury prevention programs.

Keywords
implementation; injury prevention; research framework; program design; sports; military

Musculoskeletal injuries place the greatest burden on military service members and the
types of injuries sustained by military service members are similar to those commonly seen
and treated in most sports medicine clinics.! This is true whether they are participating in
military training activities or deployed in support of military operations such as Operation
Enduring Freedom or Operation Iragi Freedom.2:3 Despite our growing understanding of the
risk factors associated with the incidence of lower-extremity musculoskeletal injuries in
military populations, implementing effective injury prevention programs within the context
of the military has been challenging.* A major challenge to effective injury prevention
practice is translating research outcomes into actions and programs that can be effectively
implemented in real-world training settings.® Training programs designed to reduce the risk
of these injuries in military training populations have shown promise®; however the wide-
spread implementation of these programs has not been realized. The purpose of this paper is
to review critical steps in successfully developing and implementing injury prevention
programs in military and civilian populations.”

Sports injury prevention research has often used a “sequence of prevention” model that
outlines four steps needed to develop an evidence base about sports injuries and their
causative factors.8 Unfortunately, this model does not take into consideration the need to
translate research findings into practical, effective injury prevention interventions that can
be consistently implemented in real-world settings.> Specifically, this model does not
consider the importance of implementation issues--such as ways to achieve wide-spread
reach, adoption, compliance and long-term maintenance--for prevention programs that have
been proven to be effective. Descriptions and recommendations for implementing
efficacious sports injury prevention programs in real-world settings are limited although
recent research suggests that investing in implementation planning can enhance intervention
uptake in community sport.? The lack of attention to implementation issues in sports injury
prevention research is a major factor limiting our ability to harness the potential of effective
injury prevention. Specifically, deficiencies in our ability to translate research findings from
controlled laboratory settings to the broader community and military greatly limits the
public health impact of current prevention programs.>-10-12
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Finch identified the real-world implementation limitations of the ‘sequence of prevention’
model, and proposed a six-stage framework that expands on the original four-step approach;
the Translating Research into Injury Prevention Practice (TRIPP) framework.> The TRIPP
framework includes a focus on describing and assessing the intervention implementation
context and the effectiveness of injury prevention programs in real-world settings.®
However, the TRIPP framework does not provide specific guidance on the steps needed to
develop and implement an evidence-based prevention program within the logistical
constraints of a real-world setting. We propose 7 steps that can be used to operationalize
Stages 3 and 5 of the TRIPP framework and other models for behavioral health interventions
(Figure 1). These 7 steps aim to guide the design and plan the implementation of an
evidence-based preventive training program (PTP) within a real-world setting by identifying
implementation barriers and associated solutions as a critical component of the process. This
is critical for injury prevention efforts in real-world settings as a “one size fits all” approach
is not always feasible across organizations and different high risk populations (e.g. military
vs. youth soccer).

The 7 steps for designing and planning the implementation of the PTP were informed by our
experiences with the Joint Undertaking to Monitor and Prevent ACL Injury Study (JUMP
ACL study). The JUMP ACL study began as a multi-site prospective cohort study
investigating biomechanical and neuromuscular risk factors for non-contact / indirect
contact ACL injury at The United States Military, Naval, and Air Force Academies.!3 The
second phase of JUMP ACL has focused on developing and implementing a PTP as part of a
cluster randomized controlled trial at the United States Military Academy at West Point
from 2010 to 2014. The PTP was delivered as a set of exercises performed as a dynamic
warm up prior to physical training. Our experiences during the this phase of the JUMP ACL
study have led us to appreciate the importance of including additional steps within the
TRIPP framework to optimize the translation of effective PTPs. By following these 7 steps
during the PTP’s design (TRIPP Stage 3) and implementation planning (TRIPP Stage 5)
processes, we have been able to achieve high levels of compliance and implementation
fidelity when implementing a PTP in a military setting.14 We believe that the lessons
learned through this process also have utility in developing and implementing PTP’s in
youth sports and civilian populations at high risk for sports related lower extremity injuries.

1) Establish Administrative Support

Assets and resources are typically focused on the mission of any organization and these
behaviors reflect leadership priorities. Initiatives that do not have leadership support
generally receive inadequate resources to support their initial and ongoing success. As a
result, it is imperative to obtain leadership buy in and support for injury prevention efforts
and to ensure that an organization’s leadership is committed to implement any new
intervention516 and “permission to implement” should be negotiated before developing an
intervention. If the PTP is not a leadership priority it will likely have little chance of initial
success and long-term sustainability within the target population, regardless of whether
being implemented in a youth sports league or a military training environment.
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To achieve “permission to implement” the PTP in the JUMP ACL study, we met with key
administrative leaders and stakeholders to brief them on the current science supporting
PTP’s and the potential benefits (i.e. injury prevention and performance improvement) of
implementing a PTP. We emphasized how these benefits were aligned with achieving the
overall organizational mission and objectives. Specifically, reducing the burden of lower-
extremity musculoskeletal injuries, such as ACL tears and stress fractures, increasing force
readiness and limiting lost duty days due to injury. A similar argument could be made to a
youth soccer league board of directors that focuses on their concerns and goals (e.g., player
safety, improved performance, parent marketing) as an organization. As with the
introduction of any innovation in an organization, 15 it is critical to demonstrate that the
benefits of implementing a PTP are directly aligned with the overall mission and goals of the
organization.

Administrative leaders and stakeholders are more likely to implement new programs that are
compatible with how they are evaluated for professional success.}” Thus, when briefing
administrative leaders and stakeholders we believed it was important to highlight how
implementing a PTP could positively impact how they were evaluated for both individual
and organizational success. For example, in a military training environment key metrics
might include improvements in physical fitness as measured by the Army Physical Fitness
Test (APFT) or low attrition rates due to injury. Aligning PTP outcomes with these
organizational metrics can enhance buy in and commitment from key stakeholders.

We highlighted the following points during our briefings to establish administrative support
and buy-in for the PTP. First, we drew their attention to the negative outcomes associated
with training-related injuries. We emphasized that such injuries are common, costly, result
in significant time loss during training, reduce overall performance and military readiness
and ultimately decrease capacity to achieve organizational goals and mission essential tasks.
Second, we proactively addressed the common belief that implementing a PTP will mean
less time will be available for other training, thus detracting from organizational goals and
success. To do this we highlighted previous research demonstrating that PTP’s can be
completed in short time periods,18 and are effective in decreasing musculoskeletal injury
rates,18-20 and improving athletic performance.18:21.22 \We believed it was important to
emphasize how implementing a PTP would not detract from the organization’s goals, but
rather would reduce overall costs while simultaneously improving performance. These
benefits may help improve organizational efficiency and amplify the positive effects of other
training measures to achieve organizational success.

Another common barrier for achieving “permission to implement” can be an organization’s
belief that the program they have in place is already achieving the desired outcome. To
overcome this barrier in the JUMP ACL study we provided information to the administrative
leadership and key stakeholders. We emphasized that the existing warm-up program did not
incorporate evidence-based exercises shown to improve biomechanics associated with injury
risk and mechanisms, reduce injury rates, and improve athletic performance measures. Thus,
we highlighted the relative advantage of what was being proposed over the current
practicel® and the benefits of refining and optimizing what was already in place and working
together to design and implement an evidence-based PTP. This allowed us to collaborate
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with the administrative leaders and stakeholders in developing a PTP that was aligned with
their organizational goals that would fit within the context of existing schedules and
programs. This type of collaborative program design may help establish trust with the
organization and ultimately achieve “permission to implement.” This approach is also likely
to foster support for long-term sustainability following the initial implementation cycle,
which is important when developing an exit strategy as outlined in step 7 below.

2) Develop an Interdisciplinary Implementation Team

Having obtained administrative support for program implementation, we developed an
interdisciplinary implementation team to assist with developing the PTP and its associated
implementation strategy. This is in line with key steps in a range of implementation planning
frameworks and process described in the literature.1®23 We involved key stakeholders to
ensure that the PTP we developed was both evidence-based and context-specific. Key
stakeholders may include program implementers (those involved in program development
and operations), partners (those who actively support the program), participants (those
served or affected by the program), and decision makers (those in a position to do or decide
something about the program). In the context of implementing a PTP, key stakeholders may
include program designers, trainers, end users (e.g., non-commissioned officers, coaches),
healthcare providers, and administrators. It may also be important to engage potential critics
or adversaries of the program to avoid potential barriers during implementation. In working
with community based programs it is also probably important to include athletes, parents,
coaches, and other stakeholders that may have a vested interest in the PTP within the target
population.

The primary role of the interdisciplinary implementation team was to identify and suggest
possible solutions for all potential logistical issues that could negatively influence the
fidelity, compliance, and long-term adoption of the PTP. It was also important to attempt to
limit the impact of any injury prevention efforts on activities that organizational leaders
deemed critical to their primary mission (training military officers). This was accomplished
by the interdisciplinary team through working closely with leaders and key stake holders to
identify the proper timing and sequence for PTP delivery around mission essential activities.
We achieved a comprehensive, multi-perspective view of potential logistical barriers to
implementation through our discussions. Recommendations for exercise inclusion were
solicited from these key stakeholders to ensure that the PTP was not only focused on injury
prevention but also on improving physical performance in areas that were important to the
organization. For example, push-up performance is important for the military and the push-
up is also a good exercise to work on core stability when performed correctly, so this
exercise was included in our PTP to satisfy the shared goals of the organization and program
planners.

3) Identify Logistical Barriers and Solutions

We grouped the identified “implementation barriers” into four main categories: time,
personnel, environment, and organization. The following “implementation barriers” were
identified by our interdisciplinary implementation team:
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»  Time of day the PTP would be performed
» Duration of each PTP session
e Frequency with which the PTP would be performed each week

»  Opportunity costs for using training time for PTP

»  Experience and expertise of those leading the PTP
«  Baseline movement quality of those performing the PTP

»  Previous experience in performing injury prevention exercises of those performing
the PTP

Environment

Organization

4) Develop

e Location/setting in which the PTP will be performed

»  Equipment available when performing the PTP

»  Organizational goals and metrics of success
e Current warm-up endorsed by the organization

Once identified, in partnership with the interdisciplinary implementation team we mapped a
set of potential solutions to address each of the implementation barriers. In line with the
concept of developing health behavior change interventions with the application in mind
when,24 the solutions were then incorporated into the design of the evidence-based PTP and
integrated into the overall implementation strategy. An example of the “solutions map” for
the implementation barriers is provided in Table 1.

an Evidence-Based and Context-Appropriate PTP

The specific PTP exercises were selected after a systematic review of the existing literature
to identify those exercises previously used in successful PTP’s while considering the
previously identified context-specific implementation barriers. Those exercises that were
evidence-based, would best meet the needs of the organization and would address the
implementation barriers were selected for inclusion in the PTP. As noted above, we also
worked with the interdisciplinary team and key stakeholders to select exercises that would
also support and enhance military physical performance. The outcome of this process was
the “Dynamic Integrated Movement Efficiency” (DIME) PTP (Figure 2). The DIME PTP
represents an evidence-based PTP that provided solutions for the problem of lower
extremity injuries within the organization. Furthermore, the DIME PTP was designed to be
performed within the previously identified logistical constraints and align with
organizational goals for success.
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It is important to note that the specific exercises included in the DIME PTP were only
finalized after achieving administrative support, establishing an interdisciplinary team, and
identifying appropriate solutions to all implementation barriers. Traditionally,
implementation of injury prevention programs begins with trying to convince an
organization that they should adopt a pre-established set of exercises. This approach often
results in sub-optimal levels of compliance and long-term maintenance.?2526 This
traditional approach is not based on a collaborative process between administrative leaders,
key stakeholders, and those seeking to develop and implement the PTP. Often this is a lost
opportunity to develop a level of trust between all parties and ensure that the mutual goals of
all key stakeholders are addressed during the development and implementation of the PTP.
In addition, the pre-established set of exercises may not fit the implementation context or
take the “implementation barriers” of the organization and setting into account. While it is
important to have a general idea for the specific evidence-based exercises to be included in
the PTP, we believe the content of the PTP should not be finalized until going through the
initial three steps, thus ensuring that the program is collaboratively designed, meets the
organization’s needs, and can be implemented within the identified logistical constraints.
These steps are critical to facilitate buy in and support for the program among key
stakeholders and end users and will likely enhance long-term sustainability following the
initial implementation cycle.

5) Train the Trainers and Users

After working with key stakeholders to develop the DIME PTP, we then developed
educational strategies and support materials to train those who would be leading the program
(trainers) and delivering it to the end-users. To address one of the acknowledged key drivers
of implementation success,0 the goal was to develop high levels of competency and self-
efficacy among the trainers who would be leading the DIME PTP. In addition, we sought to
achieve buy-in from the trainers by highlighting that the organization supported the
implementation of the DIME PTP and that it was aligned with organizational goals for
success. We focused our “train the trainer” process around five areas: effectiveness,
alignment, knowledge, self-efficacy, and feedback.

A 2-hour educational workshop was held a month before implementing the DIME PTP. The
workshop was divided into lecture and hands-on application components. During the lecture
we addressed the areas of effectiveness, alignment, and knowledge to instill a positive
attitude for performing the DIME exercises in the trainers. Effectiveness was addressed by
highlighting the positive outcomes associated with implementing the PTP, such as reduced
injury rates,18-20 reduced organizational costs,2” and improved organizational
performance.28 We also emphasized how the DIME PTP was designed by an
interdisciplinary team, including their organizational leaders and stakeholders, ensuring that
the program was in alignment with the overall goals of the organization. In addition, we
demonstrated that the DIME PTP could be implemented within the identified logistical
constraints (e.g. time, equipment, location, etc.) and would enhance, rather than detract from
other training. This process highlighted that there were no “implementation barriers” to
prohibit compliance with the program. We then focused on instilling the requisite knowledge
in how to perform and lead the DIME PTP. This was accomplished by ensuring that the
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trainers understood the overall purpose of the exercise program and the rationale for
including each exercise in the program. The trainers were informed about how each exercise
achieved specific injury prevention and performance enhancement goals. Movement quality
or technique is one of the most critical aspects influencing the success of an injury
prevention program.29 As such, significant emphasis was placed on the importance of
excellent movement quality or technique when performing each of the DIME PTP exercises
rather than on the quantity of repetitions completed. Common movement quality / technique
errors and corresponding corrective instructions were also described for each of the DIME
exercises. A final component of developing a positive attitude was focused on providing
examples of other high-level athletes who commonly perform PTP exercises, similar to the
DIME.

After the lecture component of the educational workshop, we conducted hands-on training
where the trainers performed each of the exercises, learned to lead and teach the exercises,
and practiced providing feedback to correct movement quality / technique errors. During the
hands-on training process we focused on ensuring the trainers were able to:

«  Explain the rationale (injury prevention and performance enhancement) for each
exercise

»  Perform each exercise with proper technique
» ldentify technique errors and poor movement quality during each exercise

»  Provide general and targeted instructional cues to improve technique and
movement quality

« Modify the difficulty level of each exercise to ensure proper technique and
movement quality was achieved

After conducting several hands-on “train the trainer” sessions, strategies to better engage
with the trainers and achieve higher levels of buy-in and self-efficacy were developed. First,
we identified that it was important to always provide positive reinforcement when educating
trainers about the rationale and how to perform the exercises. Most trainers had no
experience with performing or leading injury prevention exercises and had minimal
expertise in assessing movement quality. Thus, we used positive reinforcement when
coaching the trainers on their leading of the PTP to keep the trainers committed to the DIME
PTP. Second, we avoided using negative feedback when correcting the trainers on how they
were performing the exercises or providing instructions to others. Rather we identified
“ways to improve” the performance and leading of the exercises by the trainer. This was
done to avoid negative associations with performing and leading the DIME PTP. Finally, we
limited our feedback on “ways to improve” to only a few (2—-3) specific items. We found
that focusing on multiple items was often confusing to the trainers. Thus, we prioritized the
most important technique and movement quality errors for each exercises and limited
feedback to these few items.

Supplemental materials were developed to reinforce the information presented during the
educational workshop. This “Trainers’ Toolkit” included a detailed handbook describing
each DIME PTP exercise, a laminated 8.5 x 11 inch “clipboard sheet” with an overview of
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each exercise (Figure 3). The clipboard sheet also included reminders of common errors and
instructional cues to provide when leading the DIME PTP exercises. In addition, trainers
were given a website (http://dimeinjuryprevention.weebly.com/) containing videos of:

»  Examples of correctly performing each of the DIME PTP exercises

»  Examples of common exercise technique errors and corresponding instructional
cues

»  Quizzes to identify those performing exercises with good and poor technique
»  Discussions of real-world applications of DIME PTP exercises
e Supporting research for implementing the DIME PTP

The purpose of the Trainers’ Toolkit was to further improve the trainers’ perceived control
and self-efficacy for implementing the DIME PTP.

Providing adequate training and support materials to those who will be implementing the
PTP is critical. We solicited input from the trainers along the way during the initial
development and pilot testing of the DIME and modified or added support materials that
they suggested would enhance their confidence and ability to model, teach, and provide
feedback on the PTP exercises. The overall goal was to establish the background knowledge
and confidence to implement the program, ensure that all trainers could perform all
exercises, and that they could identify and correct critical movement errors. To ensure this
was achieved we also implemented strategies to monitor fidelity control and provide
feedback to trainers during implementation process.

6) Fidelity Control

The DIME PTP was implemented 3-5-times per week over a 5-week training period (17
total training sessions). In order to provide on-the-job coaching and performance
assessment39 we developed a scoring rubric to evaluate the fidelity of implementation of the
DIME PTP (Figure 4). During each training session we evaluated the leadership abilities of
the trainer as they led their group through the DIME PTP exercises. We also evaluated how
well the group performed each exercise and the ability of each trainer to provide appropriate
instructional cues. “Leadership”, “exercise execution”, and “overall” scores were then
developed based on the evaluation rubric. At the end of each training session we reviewed
scores with the trainer and provided feedback on a few key “ways to improve” for the next
training session. This information was also translated to key members of the leadership team
during the intervention cycle.

We felt it was important to establish positive associations with leading and performing the
exercises to achieve long-term adoption and compliance with the DIME PTP. Thus, many of
the lessons learned during the initial pilot “train the trainer” sessions were applied when
providing on-the-job coaching and feedback to the trainers after each training session (e.g.
positive reinforcement, ways to improve), as we did not want to facilitate any negative
associations. In the future, we believe it may be important to emphasize to the end-user that
after performing the DIME exercises they are now “warmed up and ready for training” the
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remainder of their training program. This may help to establish a sense of achievement and
reward when completing a PTP, thus helping to facilitate the desire to continue to perform
the exercises in the future.

7) Exit Strategy

Given the existing logistical constraints of a military training environment, we provided
support for the implementation of the DIME PTP over a 5-week training period. Time based
completion of PTP’s may not be ideal for achieving success and an alternative approach
based on achieving pre-defined goals may be more desirable if it fits within the
implementation context. We suggest that objective criteria for achieving “high-fidelity
implementation” should be established by the interdisciplinary implementation team during
step 2. This can be evaluated using a fidelity score, such as previously described. Once pre-
defined levels of high-fidelity implementation have been achieved it may be appropriate to
scale back the level of support. For example, transitioning from daily on-the-job coaching
and feedback to 2-3 times per week may be appropriate once high-fidelity implementation is
achieved. Assuming that implementation fidelity remains high, further reducing the level of
support to random observations can occur over time. However, if implementation fidelity
decreases, then it may be appropriate to increase monitoring frequency and provide
additional on-the-job coaching and feedback. The key is to have pre-defined objective
criteria for the withdrawal of support that are based on program fidelity, not simply time if
possible.

Following the training period the interdisciplinary implementation team met to discuss ways
to refine the DIME PTP design and implementation strategies in the future. All members of
the interdisciplinary implementation team were asked to provide feedback on ways to
address potential barriers for long-term adoption across all administrative levels. To ensure
long-term adoption and PTP sustainability we developed strategies for addressing each of
the issues raised and presented these solutions to the team at a later date and sought their
feedback and consultation. This allowed us to continue the collaborative process of refining
and implementing the DIME PTP. It also allowed us to provide materials and resources that
the end-users deemed important to support ongoing sustainability for the program.

The exit strategy should also consider ways to embed the implementation strategies (e.g.
educational workshop, hands-on training, on-the-job coaching and feedback) into the
systems of the organization. Future high-fidelity implementation of the PTP will require
continued delivery of these implementation strategies, thus these strategies will need to
become part of the organizations normal operating procedures. Data that the organization
routinely collects (e.g. fitness test scores, injury surveillance data, etc.) may be used to
support the on-going implementation (maintenance) of the PTP. For example, highlighting
positive associations between PTP implementation with fitness test scores and injury rate
reductions may strengthen the organization’s long-term commitment to implementing the
PTP (maintenance).
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Our experience implementing the DIME PTP in a real-world military training environment
led to the development of the 7-steps for PTP design and implementation planning that can
be used to operationalize stages 3 and 5 of the TRIPP framework and other models for
implementing behavioral health interventions. Perhaps the most important lesson learned
was the significance of working with an interdisciplinary implementation team to consider
the intervention implementation context and identify implementation barriers with
associated solutions before designing the final version of the PTP. To date, the majority of
research on sport injury prevention programs has focused solely on the content of the
program (i.e. the specific exercise selection and program duration) without considering the
context in which the program is to be implemented by other key stakeholders including the
program trainers, coaches, and end-users.

Our experience suggests that to achieve optimal implementation compliance and long-term
adoption (maintenance) and sustainability we must first develop administrative support
within the organization for which the PTP is intended. After administrative support is
established, it is imperative that an interdisciplinary implementation team be developed
comprising key stakeholders from multiple levels within the target organization.
Development of an interdisciplinary implementation team will ensure the most effective and
efficient identification of barriers prior to implementation of the PTP that may otherwise be
ignored if stakeholders from multiple sectors of the intervention context are not involved in
the planning process. Potential program critics should also be consulted during the process
to identify potential barriers. Identifying barriers to implementation before PTP
implementation facilitates development of an evidence-based and context-appropriate PTP
that has a greater probability of wide-spread adoption, high-level implementation
compliance, maintenance, and sustainability within the target organization.

Once the PTP has been designed to circumvent implementation barriers, the program is
ready for implementation within the target organization, and leaders can be trained to
effectively implement the program. It is vital that the implementation team establishes a
high-level of competence and self-efficacy within the trainers to ensure they are comfortable
instructing individuals how to successfully perform the exercises as intended prior to
initiating the PTP. Trainers should also feel they are competent in exercise error
identification and correction. As trainers develop a high-level of competence and self-
efficacy they can be transitioned into receiving on-the-job coaching and feedback over a
decreasing schedule. However, the feedback schedule should only be decreased as the
organization meets objective checkpoints for high-fidelity implementation and performance
of the PTP. Once objective high-fidelity implementation of the PTP is achieved, the
implementation team can begin to withdraw from the target organization with a planned exit
strategy that facilitates long-term sustainability and maintenance of the PTP. We believe that
integrating these seven steps as part of the PTP design and implementation strategy can
enhance the effectiveness and sustainability of an injury prevention program in real-world
settings.
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Key Points

The Translating Research into Injury Prevention Practice (TRIPP) framework
describes 6 stages in injury prevention. This paper provided details on
implementing injury prevention movement training programs, with an emphasis
on “developing the injury prevention intervention” (Stage 3) and to “describing
the implementation context to inform implementation strategies” (Stage 5). We
address both the military and civilian setting.

Establish administrative support for the preventive training program and
develop an interdisciplinary implementation team of key stakeholders to identify
implementation barriers and develop solutions to overcome these barriers before
designing a preventive training program.

Base preventive training programs on the best available evidence and engineer
programs to address all identified implementation barriers.

Establish a high-level of competency and self-efficacy in the trainers who lead
the exercises before “going live” with the preventive training program.

Provide regular on-the-job coaching and feedback to trainers using positive
reinforcement, simple and targeted suggestions of “ways to improve”, and
quantitative measures of program fidelity.

Reduce the frequency and quantity of on-the-job coaching and feedback to
trainers as they meet objective criteria for high-fidelity implementation and
performance of the program.

Clin Sports Med. Author manuscript; available in PMC 2015 October 01.
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4 Stage Sequence of Prevention =23 TRIPP Framework

1) Establish extent of the problem 1)  Injury surveillance

2) Establish aetiology and mechanisms 2) Establish astiology and mechanisms
of injury of injury

3) Introduce preventive measures E 3) Develop preventive measures

4) Azzess their effectivensss by 4) "Ideal conditions" / scientific
repeating stage 1 evaluation

: 5) Describe intervention context to

| inform implementation strategies
6) Evaluate effectiveness in
implementation context

Figure 1.

Page 15

7 Steps for D ing and i
a Preventive Training Program

e

Seven steps for effective preventive training program design and implementation — an

evolution of sports injury prevention models.
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Based PTP

*Warm-up exercises: Jogging,
side-shufle, high-knee skipping,
carioca, etc

+Flexibility exercises: Calf.
‘quadriceps, hamstrings, hip
‘adductor, hip flexor, etc.

+Strength exercises: Plank, squat,

lunges, nordic hamstring. deadlift,
atc.

+Balance exercises: Sinale leg
balance, single leg reach, etc.

+Plyometric exercises: Squat
jump, tuck jump, single leg
bounding. etc.

+Speed / Agility / Quickness
‘exercises: Shuttle run, speed

ladder. cutting, etc.

Figure 2.
Development of the DIME PTP using a solutions oriented process to address
implementation barriers using evidence-based exercises for injury prevention.

Clin Sports Med. Author manuscript; available in PMC 2015 October 01.
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Page 17

USNIA Dynarnie Integraizd Moverment Ennancemeani

Exercise Description

1. Double Leg Squat Starting position: Feet shoulder width
? apart, hands on hip bones.

P Directions: Squat down slowly,

Vi sending hips back as if sitting in a chair.
Knees bend to 90 degrees. Return to
standing. Back stays flat throughout.

Cadence: Slow (_J=40] Reps: 10

Coaching Cues

#"“Knees over toes”

#"Keep knees from going
past toes”

#Toes straight ahead”
#*Sit back”
#"Feet shoulder width apart”

2. Squat Jump Starting position: Squat position, arms
A in ready position in front.

Directions: Jump up for maximum
height and return to start position. Land
softly toe to heel. Control the landing by
bending at the hips, knees and ankles.

#“Land softly toe to heel”

#“Bend at the hips, knees,
and ankles”

#Knees over toes”

#*Toes straight ahead”

& 4 Cadence:Moderate ( J=60)Reps: 5, rest, 57 Jump for maximum height”

®
hi

Keepknees$lirectlyverthe4oes!

\J

ﬂ )

Keep%oes$oin2ngStraightdhead!

- ~

Key Points to Emphasize for EVERY Exercise!

Land$'so6 ly” bydendingkneesRhips!

3. Forward Lunge

b |

Starting position: Feet hip-distance
apart, hands on hips.

Directions: Take a long step forward
with left foot and slowly lower back knee
toward ground. Push with front leg to
return to standing. Alternate legs.

Cadence: Slow (=401 Reps: 10

#Knees over toes”
#*Keep knees behind toes”
#*Bend both knees to 90”
#Keep torso upright”

4. Side Plank
elbow under shoulder, feet stacked.

Directions: Lift your hips, bringing them
D in a straight line with shoulder & feet.
- Brace abs & glutes. Hold 30 sec,
o maintaining straight line head to spine.

Starting position: Side lying on left side, #*Straight line, head to toes”

#“Keep hips perpendicular
with ground”

#"Brace abs & squeeze your
glutes”

#“Elbow directly under
shoulder”

Cadence: Stationary 30 count each side

5. Push-Up Starting position: Front leaning rest.

Directions: Maintain a flat back and
brace the abs. Lower body to ground,
A keeping elbows in. Push up to starting

“’  Cadence: Moderate Reps:

Clin Sports Med. Author manuscript; available in PMC 2015 October 01.

" Keep back flat, don’t sag”
#"Keep abs braced”

#Hands directly under
shoulders”

#Don’t lock elbows”

10
Authored by the JUMP-ACL Research Team. All rights reserved, 2012.
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USMA Dynamie Integraizd Movement Ennancsment
Description Coaching Cues

Exercise

6. Single Leg Reach

Starting position: Standing on left leg #"Hips level”
with knee slightly bent. #Keep back flat”

Directions: Extend arms by ears and tip #"Keep your balance”

forward at the hips, extending right leg to
the rear. Keep hips level. Return to #Tip forward at the hip”

standing. Left leg stays slightly bent. #*Rear leg reaches back”

Cadence: SIow(J= 40] Reps: 5 each side

7. Side Hop to Balance

Starting position: Left foot with knee #“Land softly toe to heel”

bent, hands on hips. . . "
#"Keep center of gravity low

Directions: Hop sideways, as if over a
hurdle, and land on opposite foot. Bend
at hips, knees and ankles. Hold #"Toes straight ahead”
balance for 2 seconds. Hop back to
other side & repeat.

Cadence: Slow (J=4Ol Reps: 10, rest, 10

#"Knees over toes”

#Keep your balance”

Keep%oes$poin2ngStraighthhead!

Key Points to Emphasize for EVERY Exercise!

N

?7 &
® 3

Keepknees$lirectlyverthegoes! Land$'so6 ly” bybendingkneesRips!

8. Ice Skater

Starting position: Left leg with knee #Hop and land softly”

beat, ready posion. #"Keep center of gravity low”

Directions: Hop sideways and land

softly on the opposite foot, bending at # Knees over toes

hips, knees, and ankles. Hop #Explode back to other
immediately back to starting foot. side”

Control the landing, maintain balance

& stay low.

Cadence: Moderate( =60} Reps: 10

9. “L” Hop
b
2,4
I 3
1
Figure 3.

Starting position: Left foot with knee #Hop and land softly

bent, hands on hips #"Bend hips, knees, & ankles”

Directions: Hop forward and land
softly on left foot, bending at hips,
knees, & ankles. Hop quickly back to
start position. Hop to the left & back to #"Get off the ground when
start. Repeat for 5 reps. Repeat on the hopping”

right leg in the opposite direction

(forward, backward, right, back to start).

Cadence: SIow(J= 401 Reps: 5 each side

#"Keep your chest over your
foot”

Authored by the JUMP-ACL Research Team. All rights reserved, 2012.

Clipboard sheets provided as supplemental educational materials to facilitate high-fidelity
implementation of the DIME PTP by trainers.
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Initials of Person Completing this Form: [ ] ]

DIME% CHECKLIST%

Clin Sports Med. Author manuscript; available in PMC 2015 October 01.

Company B, 0D/ F/H Time PIt Arrived| (hhmm)
Platoon 1, 5,34 Time Exercises Started ] (hhmm)
Datel 7 7 ] Time Exercises Stopped ] _(hhmm)
LEADERSHIP 1 2 3 4 S5
A. Platoon set in correct formation (expanded spacing)
B. All Instructors correctly demonstrate exercises
C. Al Instructors maintain good cadence (siower is better)
D. Cadre mobile in platoon (without prompting)
E. Cadre provide targeted and general coaching cues (without prompting)
Sum of Scores for A to H
Leadership Score (number above multiplied by 2)|
MOVEMENT Things to improve Cadet Cadre Perbrmanee
Sit back / toes straight ahead / knees over toes /
1. Double Leg Squat eep hips level 12 4 s 12345
2. squat Jump Jump as high as you can / land softly / toes
straight ahead / knees over toes 12 45 123 45
3. Forward Lunge step out far enough / toes straight ahead / knees
over toes / keep torso upright 12 4.5 123 45
elbow directly under shoulder / don't 529 o twist/
4. Side Plank keep hips perpendicular to the ground / keep abs 12 45 1.2 ¥ &5
o
5. Push-up hands directly under shoulders / keep back flat /
Keep abs tight / elbows straighten but do not lock 12 4. 'S 12345
6. Single Leg Reach tip forward at the hip / rear leg reaches back /
keep back flat / hips level / keep your balance 12 4.5 12345
7. Side Hop to Balance Jiand softy / knees over toes / toes straight ahead
don't let knee wobble / hold balance for 2 sec 12 4 i5 123 45
8. Ice Skater and softly / keep center of gravity low / knees ove
toes / toes straight ahead 12 4 s 12345
ap Tand softly / bend hips, knees, and aniies / land
9. 1L Hop toe to heel / knee In ine with toes / keep your 1.2 4 s 12345
Ralan
10. General Impression L2 4 IS 1.9 @ @S
Sum of Scores for 1-10)
Movement Score (number above divided by 2)
OBSERVATIONS
V657 1720T

Page 19
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Figure 4.

SCORING% GUIDE

"CORE" CUES #TOES STRAIGHT AHEAD"
FOR EVERY #KNEES OVER TOES”
EXERCISE #LAND SOFTLY -- By Bending Knees & Hips”
Additional Cues 1. Double Leg Squat 75it Back - Keep Heels on Ground
Corrections #Keep Knees from going past Toes
2. Squat Jump #3ump as High as You Can’ FKnees over Toes™
Aand Softly - Toe to Heel"
3. Forward Lunge #Keep Torso upright” PKnees over Toes™

#Step Out far enough to keep Knees from going past Toes™

side Plank AKeep Abs Tight" ZElbows Directly under Shoulders”
#Keep Back Flat - Don't Sag or Twist!”

5. Push-up Keep Abs Tight"
#Keep Back Flat - Don't Sag!"
6. Single Leg Reach Keep Back Flat”
#Keep Hips Level
7. Side Hop to Balance Aand Toe to Heel"
Hop and Land Softly with Bent Knees, Hips, and Trunk™
8. Ice Skater #Hop and Land Softly with Bent Knees, Hips, and Trunk"
PKeep Center of Gravity low" »Be Fluid”
9. "L" Hop Hop and Land Softly with Bent Knees, Hips, and Trunk"

#Keep Knees in Line With Toes
#Bend Hips, Knees, and Ankles”

General Effort in 1-on-1 Coaching, AARs w/- DIME team, etc.

LEADERSHIP% RUBRIC

A. PLATOON FORMATION -- Set up with arms FULLY extended plus 2 inches, equipment
grounded safely at front right, instructors reset platoon as needed
5=Cadets are able to perform ALL exercises correctly and safely
Formation is correct at the beginning, cadre correct spacing AFTER problems
3=Formation is correct at beginning but cadre do not fix collapsing formation
2=Cadets are unable to perform 2 or more exercises correctly due to formation
1=Formation is not set properly at beginning and cadre make no corrections
CORRECTLY DEMONSTRATES EXERCISES -- per CBT Physical Program Manual/Clipboard Sheet
5=all 9 exercises described clearly in audible voice and demonstrated correctly
4=8 of 9 exercises demonstrated correctly, directions are mostly clear
3=average demonstrations and descriptions
2=3 or more exercises demonstrated poorly, cadets are not sure what to do
1=poor demonstrations and inaudible or uncear directions
C. MAINTAIN GOOD CADENCE: -- per CBT Physical Program Manual/Clipboard Sheet
5=all exercises are demonstrated AND led with correct and consistent cadence
4=1 exercise performed too quickly or with an inconsistent cadence.

3=2 exercises performed too quickly or with an inconsistent cadence
2=3 or more exercises performed too quickly
1=Most exercises performed too quickly or with an inconsistent cadence.
D. CADRE MOBILE IN PLT -- Move throughout formation to observe ALL cadets on EVERY exercise
5=ALL Cadre are constantly observing and moving toward cadets with many errors
4=ALL Cadre move throughout the formation
3=Cadre move around the outside of the formation
Some cadre move around the formation
1=Most cadre move infrequently or watch from the back of the formation
E. CONSTANTLY PROVIDE TARGETED CUES -- Cadre constantly state cues, appropriate to specific cadet errors
5=Coaching cues used frequently and appropriately targeted to specific cadet errors
4=Some cadre frequently use targeted cues for specific errors and ail cadre give appropriate cues for each exercise
Cadre provide cues but NOT targeted to specific cadet errors
2=Some cadre provide coaching cues to entire platoon
1=A few cadre use cues sporadically or inappropriately.

MOVEMENT% RUBRIC

CADET PERFORMANCE
5=Close to 100% of the cadets are performing to standard, others are making minor errors
4=75% are performing to standard, other making some errors
'3=50% are performing to standard, others are making frequent errors
2=Less than 50% of the cadets are performing to standard, others make frequent errors or cannot perform the exercise
1=The majority of cadets (>75%) are performing the exercise incorrectly or cannot perform the exercise
CADRE CORRECTIONS
5=Coaching cues used frequently and appropriately targeted to specific cadet errors
4=Some cadre frequently use targeted cues for specific errors and all cadre give appropriate cues for each exercise
3=Cadre provide cues but NOT targeted to specific cadet errors
2=Some cadre provide coaching cues to entire platoon
1=A few cadre use cues sporadically or

Scoring rubric to evaluate fidelity of DIME PTP implementation.

Clin Sports Med. Author manuscript; available in PMC 2015 October 01.
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