
 

Post Session Reporting  

Research Theme Working Group Title:  

Musculoskeletal Health in the CAF, how do we stem the tide? Injury prevention for the 21st century 

Workshop Lead(s): LCol Markus Besemann, Head of Physical Medicine and Rehabilitation CF H Svcs 
Gp in conjunction with Force Health Protection, CF Physio, and DFIT. 

Rapporteur: Aaron Derouin, PhD Candidate, Queens University 

Attendees (how many): 84 

Session Objectives: 

1. Summarize the current state of MSK health and utilization of medical resources amongst 
CAF members for these conditions. 

2. Understand and be able to administer the prevention strategies developed by FHP (Force-
Health-Protection). 

3. Understand the concepts of physical profiling and how this can improve tailored solutions 
to primary injury prevention. 

4. Understand the role of DFIT in the prevention of injuries. 
 

5. Understand the concept of regular ‘fleet maintenance’ concerning CAF personnel, our 
most valuable asset. 

 

6. Provide workshop participants with an opportunity to provide input on enablers and 
barriers to the development, adoption, and implementation of injury prevention 
strategies. 

RAPPORTEUR’S OBSERVATIONS  

STRENGTHS – WHAT IS GOING WELL  

During the session a diverse group of panelists presented their thoughts and some statistics on the 
primary and secondary causes of MSK injuries in CAF personnel and strategies that could be 
employed to mitigate and prevent MSK injuries. LCol Markus Besemann, the workshop lead, 
opened up the session and introduced each panel member for the MSK working group and then 
facilitated small group work to further identify opportunities and barriers to the development and 
implementation of a CAF injury prevention strategy. Below in order of presentation is a synopsis of 
each panel member’s presentation. 

1. In LCol Peter Rowe’s presentation he highlighted that MSK injuries were the most 
significant reason for being unable to deploy at 22%. MSK injuries from sports and 
physical training were the most significant causes of acute injuries and repetitive strain 
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injuries, respectively, closely followed by military training and sports. In total, sports 
injuries accounted for 58.6 %% of all injuries while military training accounting for 15.6%. 
As well, he further elaborated on the high number of unsafe training practices of CAF 
personnel with the most common being the lack of a proper warm-up, accounting for 
24.5% or 1,109 out of 4,530 injuries sustained in 2013-2014. Additionally LCOL Rowe 
emphasized that other activities aside from running be adopted to prevent injuries due to 
overloading of tissues and joints, particularly in personnel with pre-existing MSK risk 
factors. The progressive increase in physiotherapy referrals from 2000 to 2015 (15,000 
vs. 27,000, respectively) is indicative that more needs to be done as the number of 
referrals in 2015 represents approximately 40% of the CAF population. Lastly, to further 
underscore the importance of developing a sustained injury prevention program for the 
CAF, MSK injuries account for 42% of 3B medical releases, which is double that of the 
medical releases related to mental health, at 21%. 

2. Dr. Darrell Menard from a sports medicine perspective provided a compelling argument 
for the continued need to reinforce the adoption and implementation of safe behaviors 
and practices by CAF personnel related to MSK injury prevention. Familiar concepts with 
respect to injury prevention (such as cross training, periodization, training duration, 
intensity, frequency, and volume with respect to careful exercise progression, rest and 
recovery, monitoring for signs of overtraining, and the use of a dynamic warm-up) were 
emphasized. Individually tailored exercise or group fitness runs based on ability (over unit 
runs) was encouraged as an injury prevention strategy and as means to more effectively 
improve fitness. A three pronged approach to injury prevention was advocated by Dr. 
Menard that included: rest and recovery, protection, and smart training. The use of 
Extreme Conditioning Programs was discouraged. As well, the use of stimulants was 
discouraged as they have the ability to mask fatigue. A decline of approximately 4-6 % in 
some unsafe training practices from 2008/2009 to 2013/2014 has been observed, such as: 
running with a rucksack greater than one third body weight, running in combat boots or 
with a rucksack. However, no change in unsafe practices related to wearing a helmet while 
biking or conducting a proper warm-up before working out were observed. From a 
comprehensive literature review, conducted in 2008, Dr. Menard presented 6 injury 
prevention strategies identified as ineffective: education-based interventions, stretching, 
running shoes, orthotics, back support belts, and iron supplementation. Training and injury 
prevention strategies with strong scientific support include: a modified training regime for 
recruits, outside boot ankle brace for paratroopers, semi-rigid ankle braces for high risk 
sports (basketball, soccer) and those with previous ankle injuries, mouth guards for 
activities with high orofacial injury risk, full face shields for hockey, breakaway bases in 
softball, bicycle helmets, and wrist guards for snowboarding. Interventions with fair 
scientific support were also reviewed. Dr. Menard in closing highlighted that in order to 
enhance the adoption of the injury prevention strategies presented that CAF leadership 
needs to be convinced that MSK injuries are their problem and that practical injury 
prevention solutions must be implemented. 

3. Major Daniel Crumback in his talk, titled “Injury Prediction – The Future of Injury 
Prevention” provided an overview of his Master’s thesis level research currently in 
progress that will potentially enable physiotherapists with the ability to predict MSK 
injuries. Critical to his approach is the use of a quadrant based injury prediction system 
that utilizes a movement-based screening test to understand the ‘WHO’ in the CAF is likely 
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to be injured. The approach adopted by Major Crumback is ‘respectful’ in that not 
everyone is provided with additional or remediation training; only those personnel 
identified or screened with a high or medium predictive score for injury. In the CAF, spinal 
injury prevalence increases in operational environments (37.8% Kandahar). The recurrence 
rate of lower back pain (LBP) is as high as 40% and LBP is the number one reason for 
medical release. At the present moment, there is no active preventative MSK program in 
place within the CAF. As alluded to earlier by Dr. Menard, education programs alone are 
not an effective strategy for injury prevention, and was re-stated by Major Crumback. In 
the literature, Major Crumback identified strong evidence to support the use of 
movement-based screening with high positive predictive values in being able to predict 
injury, such as dorsiflexion asymmetry. He provided a compelling argument for injury 
prevention by comparing the lack of preventative maintenance from an injury perspective 
in CAF personnel to the 13 page inspection checklist for the Bison/Coyote LAV Operator’s 
Monthly Inspection. CAF members are the most valuable asset to the CAF, so why not 
conduct more frequent movement-based injury screening assessments. Roll out and 
further data collection in support of quadrant-based injury prediction system will start in 
Q4 2016/2017. This work will extend the rehab to performance (R2P) concept presented 
and initial results from the trials conducted in Edmonton, Comox, and Esquimalt are 
promising.  

4. Robert Hawes, Senior Epidemiologist for the CAF guided workshop participants through a 
presentation focused on injury surveillance, big data, and electronic medical records. As an 
introduction, the utility and advantages of the Canadian Armed Force Health Evaluation 
and Reporting Outcomes (HERO) system over the Canadian Forces Health Information 
System in terms of population health and injury surveillance was presented.  The 
importance of asking the ‘right questions’ was emphasized when attempting to query the 
system as millions of rows of data points are received each day. He stressed the need to 
conduct proper validation of the electronic medical record (EMR) system, where a major 
part of the challenge is related to ensuring that data received from numerous sources is 
properly integrated into HERO. The 70,000 ICD 10 codes were reduced down to 400 codes 
for injury surveillance of CAF personnel with an accuracy of 92%. One challenge raised by a 
workshop participant associated with the EMR system was the lack of fidelity between 
etiology and symptoms. As well, the ability of EMR for example to distinguish between 
tendinopathy vs. tendonitis was expressed. Challenges in data interpretation from his 
perspective included the lack of specificity in diagnoses made by the diagnosing physician, 
where the second highest reported diagnosis code reported in 2013-2014 was other joint 
disorders (M25), behind dorsalgia. Previous challenges to full implementation of the HERO 
system were highlighted from a resource perspective and has been reduced from 5 years 
down to two or three years. Several next steps and project deliverables were presented 
such as improved coding of injuries in primary care, linking injuries to outcomes and 
prognosis, localized fracture algorithms, and the capture of physiotherapy referrals, with 
2018 as the latest projected milestone. 

5. Patrick Gagnon from DFIT discussed the development of the FORCE test that was based 
on task simulations with strong correlations (above 0.67) with the Common Military Task 
FORCE Evaluation (CMTFE). From regression analysis conducted, it was determined that a 
combination of 4 out of 5 simple field simulations (Loaded Shuttles, Rushes, Sandbag Lift 
and Sandbag Pull), using a simple 20kg sandbag, provided the best prediction of each of 
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the 6 CMTFE tasks.  A decision matrix of 3 different test standard options was presented 
to CAF leadership that provided pertinent information on each of the 3 options, 
including: the time to administer, space requirements, as well as power and specificity. 
Option 1 using simple simulations with 4 test components as per DFIT recommendation 
was selected by CAF leadership for implementation. The implementation strategy for the 
FORCE test as discussed will include a 1 year period for collecting performance data 
followed by full scale implementation of the FORCE test as a physical employment 
standard. From a musculoskeletal injury perspective out of 22, 401 test conducted only 
36 injury cases were formally recorded through CF 98s.  Data was also presented on the 
roll-out of the new DFIT.ca as a tool to encourage safe self-supervised exercise and 
attempt to discourage CAF personnel from adopting extreme conditioning programs, 
such as CrossFit, P90X, and Insanity. 
 

Following the panelist presentations, the workshop participants were divided into 4 groups and 
asked to develop responses to the following themes: Major enablers and barriers to adoption and 
implementation of injury prevention strategies; the role of injury surveillance in injury prevention; 
messaging to leadership to get buy-in to adopting injury prevention strategies; and is a MSK injury 
prevention workshop worth repeating. 

From the feedback received from workshop participants it is imperative that CAF leadership 
understand that MSK injuries are largely preventable and that resolving this issue will require a 
strategically sustained plan of action. Accordingly, “there is a need for a strategic paradigm shift in 
the military’s approach to physical readiness policies, in training and doctrine which should include 
institutionalizing best practices and processes, and establishing stronger linkages across all military 
stakeholders.1” To this end, a project charter should be established that is supported by CAF 
leadership that provides appropriate governance, establishes timeframes and milestones for 
tracking progress, and involves all stakeholders (including representation of leadership) that may 
have a direct or indirect influence on outcomes related to the implementation of the 
musculoskeletal injury prevention program (MSKIPP).  

Jones et al.2 (2010) suggest that injury surveillance is the first critical step to sustained injury 
prevention for several reasons: Identifıcation of the biggest, most severe injury problems; 
Detection of emerging injury problems; Setting objective, evidence-based priorities; Evaluation of 
newly implemented policies and programs; and Monitoring continuing success of policies and 
programs. Based on the projected milestones (2018) presented for many of the injury surveillance 
projects, from an outsider perspective, it appears that more aggressive and focused efforts in 
establishing a robust injury surveillance should be the first priority of the project charter. 

A large proportion of the feedback received from workshop participants was focused on 
communication and collaboration as ‘enablers’ or ‘opportunities’ going forward. From this 
perspective, the MSKIPP project charter should include a communication plan directed to all levels 
of the organization to facilitate timely feedback of injury prevention strategies being adopted, 
implementation strategies, and monitoring.  To enable meaningful collaboration across the 
organization, key individuals within each branch of the CAF (i.e. PSP, DFIT, CFHS, epidemiology, 
etc.) should be brought together as a team and tasked with developing robust injury prevention 
solutions and metrics that allow CAF leadership to quickly understand progress being made on a 
quarterly basis towards established MSK injury goals. Certainly, engaged leadership is an important 
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aspect of any transformational organization process in not only understanding the issues that are 
contributing to the identified problem, but equally important in understanding the organization’s 
culture with respect to injury prevention. In many high reliability organizations, efforts are made to 
understand and foster a healthy safety culture. With respect to injury prevention, the same 
approach could be taken by CAF leadership to understand how the organization views MSK injury 
prevention from a cultural perspective and what mechanisms and processes could be put in place 
to improve CAF culture in this area. 

Evidence from the literature suggests that movement-based screening may have the potential to 
predict MSK injuries. Research in this area should continue to be monitored to determine the 
applicability of these screening tools for use in military populations. With any injury prevention 
initiative, outcome measures need to be linked to injury surveillance data so that the impact of the 
program can be monitored over time.  Vital to the successful implementation of any major injury 
prevention program is ensuring that an adequate number of qualified personnel are in the right 
places, at the right times, and with the right tools to achieve the programs objectives. As part of 
the CAF’s strategy to reduce the number and severity of MSK injuries, strong consideration should 
be given to introducing kinesiologists into the MSKIPP as a part of the team charged with the 
sustained implementation of MSK injury prevention measures. Some tangible research areas that 
may be underrepresented in the CAF toolbox includes the use of digital human models, such as 
Santos or Classic JACK, which may be used to predict and prevent injury in tactical athletes. 

In order to make the most impactful reductions in preventable MSK injuries from a statistical 
perspective, the CAF should continue looking towards the literature. From a programmatic 
perspective, Bullock et al.3 (2010), identified leadership support, injury surveillance and education 
(including supervision) as critical components of any successful injury prevention program. 

WEAKNESSES/GAP 

 Need statistics to show that new fitness regimes are superior to old way of doing things 
(i.e. reduced injury prevention); 

OPPORTUNITIES –NEXT STEPS  

 Make leadership accountable to programs 

 Identify where current outreach to units is occurring and leverage positive aspects of this 
rather than create another demand on their time; 

 Establish a communication plan to discuss injury prevention strategies with leaders at the 
right level (i.e. Captains/WO’s and not LCols/RSMs; 

o Develop a standardized message for CO’s (Chain of Command) and CFHS; 

o Develop and Implement a communications plan which includes both top down 
and bottom up approaches to reach leadership and affected CAF personnel, 
respectively; 

o Develop a communication program to reach junior leaders to ensure future leaders 
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are aware of the injury prevention strategies; 

o Examine how we are using current PSP staff for messaging and communication; 

o Survey leadership to gain an appreciation and understanding of what their goals 
are with respect to MSK injury prevention; 

o Survey uninjured CAF personnel that remain uninjured from a MSK perspective and 
attempt to understand how he/she has maintained this status; 

 Use DFIT to implement unit training programs to each member (mbr) as long as baseline 
testing is done; 

o Ensure all units physical fitness training plans are reviewed by PSP staff, which 
could potentially be assigned for each unit; 

o Have a PSP assigned to each unit to develop programs; 

 Provide standardized access to services on each base (e.g., direct access/ self-referral to 
physio and sick parade physio),in consideration of resource and staffing levels at each CAF 
base, as appropriate; 

 Develop and define proper training programs to bring members (mbrs) to operational 
fitness levels as required by their specific trade/activity; 

 Invite Base commanders to medical conferences, persuade them to buy in and/or  make 
leadership accountable for poor training methods (e.g. charge them if doing group 
running). 

 Invite leadership come to CIMVHR MSK workshop and listen for a day 

 Learn and promulgate from other successful models of harm reduction (e.g., smoking 
cessation) or injury prevention from other industries; 

 Collaborate more with stakeholders; 

 Provide more promotional activities to CAF personnel utilizing DFIT; 

 Initiate more collaborative engagement with Veterans Affairs on MSK injury prevention; 

 Design an ad campaign to market the potential benefits and appeal of injury 
prevention; 

 Promulgate and educate CAF leadership on obesity, BMI and MSK injury trends in 
Canadian society and the CAF population; 

 Convey the message to leadership that injury prevention is their job, it starts with the 
leadership; 

 Provide an estimate of direct and indirect cost of the current status quo vs. 
implementation of a MSK injury prevention program; 

 Investigate reasons or beliefs associated with non-adherence to existing injury prevention 
recommendations and develop and implement strategies to change these behaviours in 
CAF personnel who are ‘non-believers’ in injury prevention; 

 Develop an understanding of psychosocial vs. physical factors involved in lack of fitness 
program adherence through surveys, research; 
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 Develop an accountability or incentive based system for both leadership and CAF 
members, respectively; 

 Develop individual training programs at the unit level, using available resources such as 
PSP; 

 

ENABLERS:  

o Ability to easily to modify training to prevent injury; 

o Annual fitness assessment and measurements of personnel are an enabler for 
injury prevention; 

o Ability to influence leadership by motivating change which from an organizational 
perspective is the most feasible means to orchestrate change with the CAF 
organization; 

o Easy access to resources allowing the development of flexible fitness programs so 
that members enjoy and adhere to the fitness regime 

BARRIERS 

 For both the chain of command (CoC) and the CFHS personnel, how to create space and 
time for changing the approach to training and establishing new training patterns, 
especially in the context of high operational tempo;  

o Op tempo too high to do proper training; 

 CoC misconception about proper training  ex. Group PT,; 

 Lack of understanding about how to teach and provide outreach to the unfit and 
unprepared; 

o How to effectively teach the basics of running and lifting safely when a member may 
have poor ‘physical function’ literacy; 

 Lack of an injury surveillance system and lack of data on injuries; 

 Lack of positive feedback in terms of injury reduction to units after the implementation of 
recommended injury prevention strategies and lack of evidence that implemented 
strategies work from an injury surveillance perspective; 

 Identification of effective ways to empower CAF members take action if unsafe training 
behaviours or acts are observed; 

 Overcoming traditional training approaches and philosophies of leaders (e.g., unit 
marches) and poor individual training habits; 

 Lack of communication strategy to address a broad audience of CAF stakeholders; 

 Lack of leadership understanding on how to best implement an effective injury prevention 
strategy;  

 Some work environments (e.g., Navy, Airforce)  are not conducive to exercise adherence 
due to space and time restrictions, and lack of prioritization; when compared to Army units 
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which have designated times; 

 Lack of communication between DFIT to CFHS concerning the occurrence of injuries during 
the FORCE test, lack of tracking system for FORCE injuries in CFHS/ PSP/ DFit; 

 High injury rates with common practices such as self-directed PT; 

 Competitive nature of FORCE test incentives at individual and unit level is likely to lead to 
increased injuries, which is a key concern identified by  some HCPs; 

 Lack of structure for graded exercise at the unit level; 

 Fitness and injury prevention is not on the operational training schedule; 

 Injuries related to the lack of warm-up are high but, despite this, the practice continues; 

 Inconsistent collaboration between CFHS, health promotion, PSP; 

 CAF members with psychosocial risk factors may not be identified early on or shared 
between team members which may potentially delay recovery or injury prevention; 

 Overcoming the attitude that ‘we have always done it this way’ mentality; 

 Communication and how to reach unit lines; 

 Educating chain of command – incentivize; 

 Difficulties associated with translating ideas into practice; 

 The “one size fits all”  or ‘put everything in one hat’ solutions that are traditionally 
implemented in many units. 

LEAD’S COMMENTS 

Overall the feedback for this session was overwhelmingly positive.  The high participation rate and 
fact that not a single participant left prior to the end of the session were indicative of the 
perceived importance of this topic.  The overarching commentaries from participants were that 
they wished to see more MSK related topics covered in future WG and at MVHR Forum as a whole.  
A strong recommendation was to brief Senior Leadership in the CAF as to the main conclusions of 
this WG and re-iterate the fact that leadership is the main driving force behind the application of 
injury prevention strategies.  That is to say, we know what we need to do on many fronts but there 
is no consistency in implementing theory into action.  Another important limitation in gauging 
success for any future endeavor is the lack of systematic injury surveillance protocols and 
programs from which to draw statistical conclusions.  A re-consideration of allocating dedicated 
resources to this domain is a key component of measuring future success. 

Finally, it is apparent that within the greater CAF, DND and VAC there are a multitude of people 
working on MSK related issues that have no formal means to collaborate or generate truly 
collaborative research.  The time has clearly come to establish a national center of excellence in 
Military and Veterans MSK health which would unite elements from CFHS, DFIT, DRDC, VAC and 
civilian institutions ideally in one centralized hub that would fulfill the mandates of applied 
research in the realms of injury prevention, operational fitness, mental resilience as it pertains to 
physical performance, performance nutrition and advanced injury treatment modalities. 

There is consensus that such a unification of resources would significantly improve the yield of 
translational research and provide the foundation for a rapidly reactive operational fitness cell that 
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could answer many questions regarding the common yet complex injuries and illnesses associated 
with high performance tactical athletes i.e. the Canadian Soldier. 

Given the current demographic changes being witnessed amongst both the Civilian and Military 
populations in Canada and around the world, if we do not act soon with concrete and far-reaching 
steps, we will soon face a significant threat to maintaining an operationally ready force.  The 
parallels to climate change are significant.  If we are to impact future generations of CAF members 
in regards to their operational fitness, and the effectiveness of our entire Armed Forces we need 
to act NOW.  The current and projected statistics are clearly indicative of an impending crisis for all 
western nation armed forces.  MSK injury and illness is and will likely continue be our greatest foe 
unless we take concrete steps to mitigate the risk. 

IDEAS FOR FORUM 2017  

 Strategically address and identify comprehensive solutions in a project charter with target 
completion dates for all barriers identified to widespread adoption and implementation of 
injury prevention strategies; 

 Survey commanders/Cos/Leadership on their goals and expectations of their members 
(Army, Navy and Airforce) concerning fitness and injury prevention and then develop the 
theme from their response; 

 Usefulness of FORCE test. 

 

Thank you! 
Please submit by Deadline: Friday, December 10th 2016  
Email completed reports to: Julie.burch@queensu.ca 
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